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 NOTICE
1. Make sure that this technical manual is delivered to the end user 

of inverter unit.
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result in fatality, personal injury, or equipment damage. Sumitomo is not responsible for the 
consequences of ignoring these instructions.
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i.3APPLICATIONPRECAUTIONS.................................................................................. 17
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i.1Preface

i.1Preface
Sumitomo manufactures products used as components in a wide variety of industrial systems and equipment. The 
selection and application of Sumitomo products remain the responsibility of the equipment manufacturer or end 
user. Sumitomo accepts no responsibility for the way its products are incorporated into the final system design. 
Under no circumstances should any Sumitomo product be incorporated into any product or design as the exclusive 
or sole safety control. Without exception, all controls should be designed to detect faults dynamically and fail safely 
under all circumstances. All systems or equipment designed to incorporate a product manufactured by Sumitomo 
must be supplied to the end user with appropriate warnings and instructions as to the safe use and operation of 
that part. Any warnings provided by Sumitomo must be promptly provided to the end user. Sumitomo offers an 
express warranty only as to the quality of its products in conforming to standards and specifications published in 
the Sumitomo manual. NO OTHER WARRANTY, EXPRESS OR IMPLIED, IS OFFERED. Sumitomo assumes no liability for 
any personal injury, property damage, losses, or claims arising from misapplication of its products.
This manual is designed to ensure correct and suitable application of Variable HF-520-Series drives. Read this manual 
before attempting to install, operate, maintain, or inspect a drive and keep it in a safe, convenient location for future 
reference. Be sure you understand all precautions and safety information before attempting application.

 ApplicableDocumentation
The following manuals are available for HF-520 series drives:

HF-520 Series Operation and Maintenance Manual
Read this manual first. This guide is packaged together with the product. It contains basic 
information required to install and wire the drive. This guide provides basic programming and 
simple setup and adjustment.
Manual No. DM2301E
HF-520 Series Technical Manual
This manual describes installation, wiring, operation procedures, functions, troubleshooting, 
maintenance, and inspections to perform before operation.
Manual No. DM2302E

 Symbols
Note: Indicates a supplement or precaution that does not cause drive damage.

TERMSTERMS  Indicatesatermordefinitionusedinthismanual.

 Terms and Abbreviations
TERMSTERMS  •Drive:HF-520 Series Inverter

 • PG: Pulse Generator
 • r/min: Revolutions per Minute
 • V/f: V/f Control
 • SV: Sensorless Vector Control
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i.2GeneralSafety
 Supplemental Safety Information

GeneralPrecautions
•  The diagrams in this manual may be indicated without covers or safety shields to show details. Restore covers or 

shields before operating the drive and run the drive according to the instructions described in this manual.
•  Any illustrations, photographs, or examples used in this manual are provided as examples only and may not 

apply to all products to which this manual is applicable.
•  The products and specifications described in this manual or the content and presentation of the manual may be 

changed without notice to improve the product and/or the manual.

 WARNING
Read and understand this manual before installing, operating or servicing this drive. The drive must be installed 
according to this manual and local codes.
The following conventions are used to indicate safety messages in this manual. Failure to heed these messages 
could result in serious or possibly even fatal injury or damage to the products or to related equipment and systems.

 DANGER

Indicatesahazardoussituation,which,ifnotavoided,willresultindeathorseriousinjury.

 WARNING

Indicatesahazardoussituation,which,ifnotavoided,couldresultindeathorseriousinjury.

WARNING! will also be indicated by a bold key word embedded in the text followed by an italicized safety message.

 CAUTION

Indicatesahazardoussituation,which,ifnotavoided,couldresultinminorormoderateinjury.

CAUTION! will also be indicated by a bold key word embedded in the text followed by an italicized safety message.

NOTICE

Indicatesapropertydamagemessage.

NOTICE: will also be indicated by a bold key word embedded in the text followed by an italicized safety message.

 Safety Messages

 DANGER

Heedthesafetymessagesinthismanual.
Failure to comply will result in death or serious injury.
The operating company is responsible for any injuries or equipment damage resulting from failure to heed the 
warnings in this manual.
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 DANGER
ElectricalShockHazard

Donotconnectordisconnectwiringwhilethepowerison.
Failure to comply will result in death or serious injury.
Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the 
power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To 
prevent electric shock, wait at least five minutes after all indicators are OFF and measure the DC bus voltage level 
to confirm safe level.

 WARNING
SuddenMovementHazard

Systemmaystartunexpectedlyuponapplicationofpower,resultingindeathorseriousinjury.
Clear all personnel from the drive, motor and machine area before applying power. Secure covers, couplings, shaft 
keys and machine loads before applying power to the drive.

ElectricalShockHazard
Donotattempttomodifyoralterthedriveinanywaynotexplainedinthismanual.
Failure to comply could result in death or serious injury.
Yaskawa is not responsible for any modification of the product made by the user. This product must not be 
modified.
Donotallowunqualifiedpersonneltouseequipment.
Failure to comply could result in death or serious injury.
Maintenance, inspection, and replacement of parts must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.
Donotremovecoversortouchcircuitboardswhilethepowerison.
Failure to comply could result in death or serious injury.

FireHazard
Donotuseanimpropervoltagesource.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying 
power.

CrushHazard
Donotusethisdriveinliftingapplicationswithoutinstallingexternalsafetycircuitrytopreventaccidental
droppingoftheload.
Thedrivedoesnotpossessbuilt-inloaddropprotectionforliftingapplications.
Failure to comply could result in death or serious injury from falling loads.
Install electrical and/or mechanical safety circuit mechanisms independent of drive circuitry..

 CAUTION

CrushHazard
Donotcarrythedrivebythefrontcover.
Failure to comply may result in minor or moderate injury from the main body of the drive falling.
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NOTICE

Observeproperelectrostaticdischargeprocedures(ESD)whenhandlingthedriveandcircuitboards.
Failure to comply may result in ESD damage to the drive circuitry.
Neverconnectordisconnectthemotorfromthedrivewhilethedriveisoutputtingvoltage.
Improper equipment sequencing could result in damage to the drive.
Donotperformawithstandvoltagetestonanypartofthedrive.
Failure to comply could result in damage to the sensitive devices within the drive.
Donotoperatedamagedequipment.
Failure to comply could result in further damage to the equipment.
Do not connect or operate any equipment with visible damage or missing parts.
Installadequatebranchcircuitshortcircuitprotectionperapplicablecodes.
Failure to comply could result in damage to the drive.
The drive is suitable for circuits capable of delivering not more than 31,000 RMS symmetrical Amperes, 240 Vac 
maximum (200 V Class) and 480 Vac maximum (400 V Class).
Donotexposethedrivetohalogengroupdisinfectants.
Failure to comply may cause damage to the electrical components in the drive.
Do not pack the drive in wooden materials that have been fumigated or sterilized.
Do not sterilize the entire package after the product is packed.
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 DriveLabelWarnings
Always heed the warning information listed in Figure i.1 in the position shown in Figure i.2 .

Risk of electric shock.WARNING
Read manual before installing.
Wait 5 minutes for capacitor discharge after
disconnecting power supply.
To conform to        requirements, make sure
to ground the supply neutral for 400V class.

Figurei.1WarningInformation

Warning
Label

Figurei.2WarningInformationPosition
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i.3ApplicationPrecautions

 GeneralApplicationPrecautions

 SelectingaReactor
An AC or DC reactor can be used for the following:
• to suppress harmonic current.
• to smooth peak current that results from capacitor switching.
• when the power supply is above 600 kVA.
• when the drive is running from a power supply system with thyristor converters.
Note:A DC reactor is built in to 200 V and 400 V class models with a capacity of 22 kW and higher (HD rating).

4000

600

0 60 400
Drive Capacity (kVA)

Power Supply
Capacity (kVA)

Power supply harmonics 
reactor required

Reactor 
unnecessary

Figurei.3InstallingaReactor

 DriveCapacity
Make sure that the motor rated current is less than the rated nameplate output current of the drive. When running 
more than one motor in parallel from a single drive, the drive rated current should 1.1 times larger than the total 
motor rated current for all connected motors or nuisance drive faults may occur.

 StartingTorque
The overload rating of the drive determines the starting and accelerating characteristics of the motor. Expect lower 
running torque than when running the motor from line power. To get more starting torque, use a larger drive or 
increase both the motor and drive capacity.

 Emergency/FastStop
During a drive fault condition, a protective circuit is activated and drive output is shut off. The motor may coast to a 
stop or attempt to decelerate depending on parameter settings. If the emergency/fast stop cannot stop the load as 
fast as desired, a customer-supplied mechanical brake may be required. Test emergency stop circuitry before putting 
drive into operation.

 Options
The B1, B2, +1, +2, and +3 terminals are used to connect optional power devices. Connect only devices compatible 
with the drive.

 RepetitiveStarting/Stopping
Applications with frequent starts and stops often exceed 150% of their rated current values. Heat stress generated 
from repetitive high current can shorten the life span of the IGBTs. The expected lifetime for the IGBTs is about 8 
million start and stop cycles with a 4 kHz carrier frequency and a 150% peak current.
Sumitomo recommends lowering the carrier frequency, particularly when audible noise is not a concern. The user 
can also choose to reduce the load, increase the acceleration and deceleration times, or switch to a larger drive. This 
will help keep peak current levels under 150%. Be sure to check the peak current levels when starting and stopping 
repeatedly during the initial test run, and make adjustments accordingly.
For crane-type applications using the inching function in which the motor is quickly started and stopped, Sumitomo
recommends the following to ensure motor torque levels:
• Select a large enough drive so that peak current levels remain below 150% of the drive rated current.
• The drive should be one frame size larger than the motor.
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 InstallationEnvironment

 EnclosurePanels
Keep the drive in a clean environment by either selecting an area free of airborne dust, lint, and oil mist, or install 
the drive in an enclosure panel. Be sure to leave the required space between drives to provide for cooling, and 
that proper measures are taken so that the ambient temperature remains within allowable limits. Keep flammable 
materials away from the drive.  If the drive must be used in an area where it is subjected to oil mist and excessive 
vibration, protective designs are available.

 InstallationDirection
The drive should be installed upright as specified in the manual.

 Settings

 UpperLimits
The drive is capable of running the motor up to 400 Hz. Due to the danger of accidentally operating the motor at 
high speed, be sure to set the upper frequency limit. The default setting for the maximum output frequency is 60 Hz.

 DCInjectionBraking
Motor overheat can result if there is too much current used during DC Injection Braking, or if the DC Injection 
Braking time is too long.

 Acceleration/DecelerationTimes
Acceleration and deceleration times are affected by how much torque the motor generates, the load torque, and the 
inertia moment ((GD2)/4). Set a longer accel/decel time when Stall Prevention is enabled. The accel/decel times are 
lengthened for as long as the Stall Prevention function is operating. For faster acceleration and deceleration, install a 
braking option or increase the capacity of the drive.

 CompliancewithHarmonicSuppressionGuidelines
The drive conforms to strict guidelines in Japan covering harmonic suppression for power conversion devices. 
Defined in JEM-TR201 and JEM-TR226 and published by the Japan Electrical Manufacturers’ Association, these 
guidelines define the amount of harmonic current output acceptable for new installation. Instructions on calculation 
harmonic output are available at www.e-mechatronics.com.

 GeneralHandling
NOTICE:Wiring Check. Never connect the power supply lines to output terminals U/T1, V/T2, or W/T3. Doing so will destroy the drive.
Be sure to perform a final check of all control wiring and other connections before applying line power. Make sure there are no short 
circuits on the control terminals (+V, AC, etc.), as this could damage the drive.

 SelectingaCircuitBreakerorLeakageCircuitBreaker
Sumitomo recommends installing an Earth leakage Circuit Breaker (ELCB) to the power supply side to protect drive 
wiring and prevent other damage in the event of component failure. A Molded Case Circuit Breaker (MCB) may also 
be used if permitted by the power system.
The ELCB should be designed for use with an AC drive (i.e., protected against harmonics). MCB selection depends 
on the power factor for the drive, determined by the power supply voltage, output frequency, and load. Refer to 
Installing Peripheral Devices on page 300 for more information on breaker installation. Note that a larger capacity 
is needed when using a fully electromagnetic MCB, as operation characteristics vary with harmonic current.

 MagneticContactor(MC)Installation
Use an MC to ensure that line power to the drive can be completely shut off when necessary. The MC should be 
wired so that it opens when the drive fault output is triggered.
Avoid switching the MC on the power supply side more frequently than once every 30 minutes. Frequent switching 
can cause damage to the drive.
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 InspectionandMaintenance
DANGER! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply will result in death or serious injury. 
Disconnect all power to the drive, wait at least five minutes after all indicators are OFF, measure the DC bus voltage to confirm safe level, and check 
for unsafe voltages before servicing to prevent electrical shock. The internal capacitor remains charged even after the power supply is turned off. The 
charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc.

CAUTION!Burn Hazard. Do not touch a hot drive heatsink. Failure to comply could result in minor or moderate injury. Shut off the power to the drive 
when replacing the cooling fan. To prevent burns, wait at least 15 minutes and make sure the heatsink has cooled to a safe level.

WARNING!Electrical Shock Hazard. Wait for at least the time specified on the drive warning label after opening the load switch on the output side 
before any inspection. Failure to comply could result in death or serious injury.

WARNING!Sudden Movement Hazard. Install a switch disconnect between the motor and the drive in applications where the machine can still 
rotate even though the drive has fully stopped. Unpredictable equipment operation may result in death or serious injury.

WARNING!Sudden Movement Hazard. Do not attempt to move a load that could potentially rotate the motor faster than the maximum allowable r/
min when the drive has been shut off. Unpredictable equipment operation may result in death or serious injury.

NOTICE:Do not open and close the motor disconnect switch while the motor is running, as this may damage the drive.

NOTICE:If the motor is coasting, make sure the power to the drive is turned on and the drive output has completely stopped before closing the load 
switch.

 Wiring
All wire ends should use ring terminals for UL/cUL compliance. Use only the tools recommended by the terminal
manufacturer for crimping.

 TransportingtheDrive
NOTICE: Prevent the drive from contact with salts, fluorine, bromine, phthalate ester, and other such harmful chemicals. Never steam
clean the drive. Failure to comply may cause damage to the drive components.

 NotesonMotorOperation

 UsingaStandardMotor

LowSpeedRange
The cooling fan of a standard motor is usually designed to sufficiently cool the motor at the rated speed. As the self-
cooling capability of such a motor reduces with the speed, applying full torque at low speed will possibly damage 
the motor. To prevent motor damage from overheat, reduce the load torque as the motor slows. A inverter motor 
should be used when 100% continuous torque is needed at low speeds.

50

0 6 60

60
70
80
90

100

Frequency (Hz)

Continuous operation

Torque
(%)

Figurei.4AllowableLoadCharacteristicsforaSumitomoMotor

InsulationTolerance
Consider motor voltage tolerance levels and motor insulation in applications with an input voltage of over 440 V or 
particularly long wiring distances.

HighSpeedOperation
Problems may occur with the motor bearings and dynamic balance of the machine when operating a motor beyond 
its rated speed.
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TorqueCharacteristics
Torque characteristics differ compared to operating the motor directly from line power. The user should have a full 
understanding of the load torque characteristics for the application.

VibrationandShock
The drive settings allow the user to choose between high carrier PWM control and low carrier PWM. Selecting high 
carrier PWM can help reduce motor oscillation.
Take particular caution when using a variable speed drive for an application that is conventionally run from line 
power at a constant speed. If mechanical resonance occurs, install shock-absorbing rubber around the base of 
the motor and enable the Jump frequency selection parameter to prevent continuous operation in the resonant 
frequency range.

AudibleNoise
Noise created during run varies by the carrier frequency setting. When using a high carrier frequency, audible noise 
from the motor is comparable to the motor noise generated when running from line power. Operating above the 
rated r/min, however, can create unpleasant motor noise.

 ApplicationswithSpecializedMotors

Multi-PoleMotor
Because the rated current will differ from a standard motor, be sure to check the maximum current when selecting a 
drive. Always stop the motor before switching between the number of motor poles. If a regen overvoltage (oV) fault 
occurs or if overcurrent protection (oC) is triggered, the motor will coast to stop.

Explosion-ProofMotor
Both the motor and drive need to be tested together to be certified as explosion-proof. The drive is not designed for 
explosion proof areas.
Furthermore, if an encoder is attached to an explosion-proof motor make sure the encoder is also explosion-proof. 
Use an insulating signal converter for connecting the encoder signal lines to the drives speed feedback option card.

Single-PhaseMotor
Variable speed AC drives are not designed for operation with single phase motors. Using capacitors to start the 
motor causes excessive current to flow and can damage drive components. A split-phase start or a repulsion start 
can end up burning out the starter coils because the internal centrifugal switch is not activated. The drive is for use 
with 3-phase motors only.

MotorwithBrake
Caution should be taken when using a drive to operate a motor with a built-in holding brake. If the brake is 
connected to the output side of the drive, it may not release at start due to low voltage levels. A separate power 
supply should be installed for the motor brake. Motors with a built-in brake tend to generate a fair amount of noise 
when running at low speeds.
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Receiving

This chapter describes the proper inspections to perform after receiving the drive and 
illustrates the different enclosure types and components.

1.1 SECTIONSAFETY.................................................................................................. 22
1.2 MODELNUMBERANDNAMEPLATECHECK........................................................ 23
1.3 DRIVEMODELSANDENCLOSURETYPES............................................................ 25
1.4 COMPONENTNAMES........................................................................................... 26
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1.1SectionSafety

1.1SectionSafety

 CAUTION

Donotcarrythedrivebythefrontcover.
Failure to comply may cause the main body of the drive to fall, resulting in minor or moderate injury.

NOTICE
Observeproperelectrostaticdischargeprocedures(ESD)whenhandlingthedriveandcircuitboards.
Failure to comply may result in ESD damage to the drive circuitry.
AmotorconnectedtoaPWMdrivemayoperateatahighertemperaturethanautility-fedmotorandthe
operatingspeedrangemayreducemotorcoolingcapacity.
Ensure that the motor is suitable for drive duty and/or the motor service factor is adequate to accommodate the 
additional heating with the intended operating conditions.
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1.2ModelNumberandNameplateCheck
Please perform the following tasks after receiving the drive:
• Inspect the drive for damage. 

If the drive appears damaged upon receipt, contact the shipper immediately.
• Verify receipt of the correct model by checking the information on the nameplate.
• If you have received the wrong model or the drive does not function properly, contact your supplier.

◆ Nameplate

A – Normal Duty Amps / Heavy Duty
Amps

B – Software version
C – CE
D – Enclosure type

G – Serial number
H – Lot number
I – Output speci�cations
J – Input speci�cations
K – AC drive model

: 

J
I

H
G

B

A

D

C

K

Figure1.1NameplateInformationExample

HF  -  520  2  -  A20

HF-520 
Series

No.   Voltage Class

S 1-phase, 200-240 Vac 

3-phase, 380-480 Vac 

3-phase, 200-240 Vac 2

4

Refer to the tables below.

<1> Driveswiththesespecificationsdonotguaranteecompleteprotectionforthespecifiedenvironmentalcondition.
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■ Single-Phase200V
HeavyDuty NormalDuty

No. Max.MotorCapacity
kW

RatedOutput
CurrentA No. Max.MotorCapacity

kW
RatedOutput

CurrentA

A20 0.2 1.6 A20 0.4 1.9
A40 0.4 3.0 A40 0.75 3.3
A75 0.75 5.0 A75 1.1 6.0
1A5 1.5 8.0 1A5 2.2 9.6
2A2 2.2 11.0 2A2 3.0 12.0

■ Three-Phase200V
HeavyDuty NormalDuty

No. MaxMotorCapacity
kW

RatedOutput
CurrentA No. MaxMotorCapacity

kW
RatedOutput

CurrentA

A20 0.2 1.6 A20 0.4 1.9
A40 0.4 3.0 A40 0.75 3.5
A75 0.75 5.0 A75 1.1 6.0
1A5 1.5 8.0 1A5 2.2 9.6
2A2 2.2 11.0 2A2 3.0 12.0
3A7 3.7 17.5 3A7 5.5 19.6
5A5 5.5 25.0 5A5 7.5 30.0
7A5 7.5 33.0 7A5 11 40.0

■ Three-Phase400V
HeavyDuty NormalDuty

No. Max.MotorCapacity
kW

RatedOutput
CurrentA No. Max.MotorCapacity

kW
RatedOutput

CurrentA

A20 0.2 1.2 A20 0.4 1.2
A40 0.4 1.8 A40 0.75 2.1
A75 0.75 3.4 A75 1.5 4.1
1A5 1.5 4.8 1A5 2.2 5.4
2A2 2.2 5.5 2A2 3.0 6.9
3A7 3.7 9.2 3A7 5.5 11.1
5A5 5.5 14.8 5A5 7.5 17.5
7A5 7.5 18.0 7A5 11 23.0

Note: Refer to Component Names on page 26 for differences regarding enclosure protection types and component descriptions.
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1.3DriveModelsandEnclosureTypes
The following table describes drive enclosures and models.

Table1.1DriveModelsandEnclosureTypes

VoltageClass
EnclosureType

IP20/Open-Chassis
DriveModel

IP00/Open-Chassis
DriveModel

IP20/NEMAType1
DriveModel

Single-Phase
200VClass

HF520S-A20 –

<1>

HF520S-A40 –
HF520S-A75 –
HF520S-1A5 –
HF520S-2A2 –

Three-Phase
200VClass

HF5202-A20 –
HF5202-A40 –
HF5202-A75 –
HF5202-1A5 –
HF5202-2A2 –
HF5202-3A7 –

–
<2>

HF5202-5A5
– HF5202-7A5

Three-Phase
400VClass

HF5204-A20 –

<1>

HF5204-A40 –
HF5204-A75 –
HF5204-1A5 –
HF5204-2A2 –
HF5204-3A7 –

–
<2>

HF5204-5A5
– HF5204-7A5

<1> Models in this capacity range have IP20/Open-Chassis enclosures.
<2> Models in this capacity range have IP20/NEMA Type 1 enclosures. Customers may convert these models to IP00/Open-Chassis enclosures 

by removing the top and bottom covers. Refer to IP00/Open-Chassis on page 28 for details.

Two types of enclosures are offered for HF-520 drives.
• IP20/Open-Chassis and IP00/Open-Chassis models are often placed inside a large enclosure panel where the front 

of the drive is covered to prevent someone from accidentally touching charged components.
• IP20/NEMA Type 1 models mount to an indoor wall and not inside a large enclosure panel.

Note: Drive models and protective enclosures referenced by footnotes 1 and 2 should specify the enclosure method using parameter L8-
35. Refer to Temperature Derating on page 319 for more information.
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1.4ComponentNames
This section illustrates the drive components as they are mentioned in this manual.

◆ IP20/Open-Chassis

■ Single-PhaseAC200VHF520S-A20toA40
Three-PhaseAC200VHF5202-A20toA75

A

B

C

D

E
FG

H I

J

L

K

A – Fan cover  <1>

B – Mounting hole
C – Heatsink
D –  Cover
E – Terminal board Refer to Control 

Circuit Terminal Block Functions 
on page 59

F – Terminal cover

G – Front cover screw
H – Front cover
I – Comm port
J – LED operator Refer to Using the 

Digital LED Operator on page 
74

K – Case
L – Cooling fan  <1>

Figure1.2ExplodedViewofIP20/Open-ChassisTypeComponents

<1> Models HF520S-A20 to A40 and HF5202-A20 to A75 do not have a cooling fan or a cooling fan cover.
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■ Single-PhaseAC200VHF520S-A75to2A2
Three-PhaseAC200VHF5202-1A5to3A7
Three-PhaseAC400VHF5202-A20to3A7

A

B

C

D
E

F
G

H

I
J

  M

 K

 L

A – Fan cover  <1>

B – Mounting hole
C – Heatsink
D – Cover
E – Comm port
F – Terminal board Refer to Control 

Circuit Terminal Block Functions 
on page 59

G – Front cover screw

H – Front cover
I – Terminal cover
J – Bottom cover
K – LED operator Refer to Using the 

Digital LED Operator on page 
74

L – Case
M – Cooling fan  <1>

Figure1.3ExplodedViewofIP20/Open-ChassisTypeComponents

<1> Models HF520S-A75 and HF5204-A20 to A75 do not have a cooling fan or a cooling fan cover.
Re
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◆ IP00/Open-Chassis

■ Three-PhaseAC200VHF5202-5A5to7A5
Three-PhaseAC400VHF5204-5A5to7A5

A

B

M

L

KJ

I

H

G

F

C

D

E

A – Fan cover
B – Cooling Fan
C – Mounting hole
D – Heatsink
E – Cover
F – Terminal board Refer to Control 

Circuit Terminal Block Functions 
on page 59

G – Bottom cover

H – Front cover screw
I – Front cover
J – Terminal cover
K – Comm port
L – LED operator Refer to Using the 

Digital LED Operator on page 
74

M – Case

Figure1.4ExplodedViewofIP00/Open-ChassisTypeComponents
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◆ IP20/NEMAType1Enclosure

■ Three-PhaseAC200VHF5202-5A5to7A5
Three-PhaseAC400VHF5204-5A5to7A5

C

B

A

D

E

H
I

P

K

M

N

L

F

G

J

O

A – Fan cover
B – Cooling fan
C – Mounting Hole
D– Case and Heatsink
E – Cover
F – Cover screws
G – Rubber bushing
H – Bottom cover

I – Front cover screws
J – Terminal cover
K – Terminal board Refer to Control 

Circuit Terminal Block Functions 
on page 59

L – Front cover
M – Comm port
N – LED operator Refer to Using the 

Digital LED Operator on page 
74

O – Case
P – Top cover

Figure1.5ExplodedViewofIP20/NEMAType1Components
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◆ FrontViews

 I

H
J

F

A

B

C

D

EG

  I
A

B

C

D

E

F

G

H

HF5202-A75

A – Terminal board connector
B – DIP switch S1 Refer to DIP Switch 

S1 Analog Input Signal Selection  
on page 65

C – DIP switch S3 Refer to Sinking/
Sourcing Mode Switch on page 
63

D – Control circuit terminal Refer to 
Control Circuit Wiring on page 
58

E – Main circuit terminal Refer to 
Wiring the Main Circuit Terminal 
on page 57

F – Ground terminal
G – Terminal cover

J – Charge lamp

H – Option card connector Refer to 
Connecting the Option Card on 
page 307

I – DIP switch S2 Refer to MEMOBUS/
Modbus Termination on page 
66

HF5202-2A2

J

Figure1.6FrontViewsofDrives



2

31

MechanicalInstallation

This chapter explains how to properly mount and install the drive.

2.1 SECTIONSAFETY.................................................................................................. 32
2.2 MECHANICALINSTALLATION.............................................................................. 34
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2.1SectionSafety

 WARNING

FireHazard
Providesufficientcoolingwheninstallingthedriveinsideanenclosedpanelorcabinet.
Failure to comply could result in overheating and fire.
When multiple drives are placed inside the same enclosure panel, install proper cooling to ensure air entering the 
enclosure does not exceed 40 °C.

 CAUTION

CrushHazard
Donotcarrythedrivebythefrontcover.
Failure to comply may result in minor or moderate injury from the main body of the drive falling.

NOTICE

Observeproperelectrostaticdischarge(ESD)procedureswhenhandlingthedrive.
Failure to comply could result in ESD damage to the drive circuitry.
Itmaybedifficulttoperformmaintenanceonthecoolingfansofdrivesinstalledinaverticalrowinsidean
enclosure.
Ensure adequate spacing at the top of the drive to perform cooling fan replacement when required.
Operatingthemotorinthelow-speedrangediminishesthecoolingeffects,increasesmotortemperature,
andmayleadtomotordamagebyoverheating.
Reduce the motor torque in the low-speed range whenever using a standard blower cooled motor. If 100% torque 
is required continuously at low speed, consider using a inverter motor. Select a motor that is compatible with the 
required load torque and operating speed range.
DonotoperatemotorsabovethemaximumratedRPM.
Failure to comply may lead to bearing or other mechanical motor failures.
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NOTICE

Whenthewiringdistanceisgreaterthan100meters,payspecialattentiontothemotorinsulationvoltage
oruseadrive-ratedmotor.
Failure to comply could lead to motor winding failure.
Motorvibrationmayincreasewhenoperatingamachineinvariable-speedmode,ifthatmachinepreviously
operatedataconstantspeed.
Install vibration-proof rubber on the motor base or use the frequency jump function to skip a frequency resonating 
the machine.
Themotormayrequiremoreaccelerationtorquewithdriveoperationthanwithacommercialpowersupply.
Set a proper V/f pattern by checking the load torque characteristics of the machine to be used with the motor.
Whenusinganexplosion-proofmotor,itmustbesubjecttoanexplosion-prooftestinconjunctionwiththe
drive.
This is also applicable when an existing explosion-proof motor is to be operated with the drive. Since the drive 
itself is not explosion-proof, always install it in a safe place.
Donotuseadriveforasingle-phasemotor.
Replace the motor with a three-phase motor.
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2.2MechanicalInstallation

2.2MechanicalInstallation

◆ InstallationEnvironment
To help prolong the optimum performance life of the drive, install the drive in the proper environment. Table 2.1 
describes the appropriate environment for the drive.

Table2.1InstallationEnvironment
Environment Conditions

InstallationArea Indoors

AmbientTemperature

IP20/NEMA Type 1 enclosure: -10 °C to +40 °C
IP20/IP00 Open-Chassis enclosure: -10 °C to +50 °C
Drive reliability improves in environments without wide temperature fluctuations.
When using an enclosure panel, install a cooling fan or air conditioner in the area to ensure that the air temperature inside 
the enclosure does not exceed the specified levels.
Do not allow ice to develop on the drive.

Humidity 95% RH or less and free of condensation
StorageTemperature -20 °C to +60 °C

SurroundingArea

Install the drive in an area free from:
•  oil mist and dust
•  metal shavings, oil, water or other foreign materials
•  radioactive materials
•  combustible materials (e.g., wood)
•  harmful gases and liquids
•  excessive vibration
•  chlorides
•  direct sunlight

Altitude Up to 1000 meters without derating; up to 3000 meters with output current, ambient temperature, and voltage derating.
Refer to Altitude Derating on page 319 for details.

Vibration 10 to 20 Hz at 9.8 m/s2

20 to 55 Hz at 5.9 m/s2

Orientation Install the drive vertically to maintain maximum cooling effects.

NOTICE: Prevent foreign matter such as metal shavings or wire clippings from falling into the drive during installation and project 
construction. Failure to comply could result in damage to the drive. Place a temporary cover over the top of the drive during installation.
Remove the temporary cover before startup, as the cover will reduce ventilation and cause the drive to overheat.
NOTICE: Avoid placing drive peripheral devices, transformers, or other electronics near the drive. Failure to comply could result in erroneous 
operation. If such devices must be used in close proximity to the drive, take proper steps to shield the drive from noise.

This section outlines specifications, procedures, and environment for proper mechanical installation of the drive.

◆ InstallationOrientationandSpacing
Install the drive upright as illustrated in Figure 2.1 to maintain proper cooling.

A BB

A – Correct B – Incorrect

Figure2.1CorrectInstallationOrientation
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■ SingleDriveInstallation
Figure 2.2 shows the required installation spacing to maintain sufficient space for airflow and wiring. Install the 
heatsink against a closed surface to avoid diverting cooling air around the heatsink.

A A

B

C

C

Top/Bottom ClearanceSide Clearance

A – 30 mm minimum
B – Air�ow direction

C – 100 mm minimum

Figure2.2CorrectInstallationSpacing

Note: IP20/NEMA Type 1, IP00/Open-Chassis, and IP20/Open-Chassis models require the same amount of space above and below the drive 
for installation.

■ MultipleDriveInstallation
When installing multiple drives into the same enclosure panel, mount the drives according to Figure 2.2. When 
mounting drives with a minimum side-by-side clearance of 2 mm according to Figure 2.3, derating must be 
considered and parameter L8-35 must be set. Refer to Parameter List on page 321.

2 mmA B  B  
C  

D

C  

A – Line up the tops of the drives.
B – 30 mm minimum

C – 100 mm minimum
D – Air�ow direction

Figure2.3SpaceBetweenDrives(Side-by-SideMounting)

Note: When installing drives of different heights in the same enclosure panel, the tops of the drives should line up. Leave space between 
the top and bottom of stacked drives for cooling fan replacement if required. Using this method, it is possible to replace the cooling 
fans later.

NOTICE: When mounting IP20/NEMA Type 1 enclosure drives side by side, the top covers of all drives must be removed as shown in Figure 2.4.

Figure2.4IP20/NEMAType1Side-by-SideMountinginEnclosure

M
ec

ha
ni

ca
lI

ns
ta

lla
ti

on

2



36

2.2MechanicalInstallation

◆ ExteriorandMountingDimensions
Table2.2DriveModelsandTypes

ProtectiveDesign
DriveModel

PageSingle-Phase 
200 V Class

Three-Phase 
200 V Class

Three-Phase 
400 V Class

IP20/Open-Chassis

HF520S-A20
HF520S-A40

HF5202-A20
HF5202-A40
HF5202-A75

– 36

HF520S-A75
HF520S-1A5
HF520S-2A2

HF5202-1A5
HF5202-2A2
HF5202-3A7

HF5204-A20
HF5204-A40
HF5204-A75
HF5204-1A5
HF5204-2A2
HF5204-3A7

37

IP20/NEMAType1 – HF5202-5A5
HF5202-7A5

HF5204-5A5
HF5204-7A5 39

<1> Models in this capacity range have IP20/Open-Chassis enclosures. Customers may convert these models to IP20/NEMA Type 1 enclosures 
using an IP20/NEMA Type 1 Kit. The figure shows an IP20/Open-Chassis model fitted with the NEMA Type 1 Kit.

Note: Refer to Specifications on page 309 for information on the amount of heat generated by the drive and appropriate cooling methods.

■ IP20/Open-ChassisDrives
Table2.3IP20/Open-Chassis

D1

t1

D

2-M4W1

H
1

H
2

W

H

VoltageClass DriveModel
Dimensions(mm)

W H D W1 H1 H2 D1 t1 Wt.(kg)

Single-Phase
200VClass

HF520S-A20 68 128 76 56 118 5 6.5 3 0.6
HF520S-A40 68 128 118 56 118 5 38.5 5 1.0

Three-Phase
200VClass

HF5202-A20 68 128 76 56 118 5 6.5 3 0.6
HF5202-A40 68 128 108 56 118 5 38.5 5 0.9
HF5202-A75 68 128 128 56 118 5 58.5 5 1.1

◆ RemovingandAttachingtheProtectiveCovers
Refer to Electrical Installation on page 41, for information regarding the removal and reattachment of protective covers.
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Table2.4IP20/Open-Chassis

t1

D
D1

4-M4

H

W1

W H
2

H
1

VoltageClass DriveModel
Dimensions(mm)

W H D W1 H1 H2 D1 t1 Wt.(kg)

Single-Phase
200VClass

HF520S-A75 108 128 137.5 96 118 5 58 5 1.7
HF520S-1A5 108 128 154 96 118 5 58 5 1.8
HF520S-2A2 140 128 163 128 118 5 65 5 2.4

Three-Phase
200VClass

HF5202-1A5 108 128 129 96 118 5 58 5 1.7
HF5202-2A2 108 128 137.5 96 118 5 58 5 1.7
HF5202-3A7 140 128 143 128 118 5 65 5 2.4

Three-Phase
400VClass

HF5204-A20 108 128 81 96 118 5 10 5 1.0
HF5204-A40 108 128 99 96 118 5 28 5 1.2
HF5204-A75 108 128 137.5 96 118 5 58 5 1.7
HF5204-1A5 108 128 154 96 118 5 58 5 1.7
HF5204-2A2 108 128 154 96 118 5 58 5 1.7
HF5204-3A7 140 128 143 128 118 5 65 5 2.4

■ IP20/Open-ChassisEnclosureDrivesConvertedtoIP20/NEMAType1EnclosureDrives
Converting an IP20/Open-Chassis design to an IP20/NEMA Type 1 requires the NEMA Type 1 Kit option. The values 
appearing in Table 2.5, Table 2.6, and Table 2.7 represent the dimensions after the NEMA Type 1 Kit has been 
installed.

Table2.5IP20/Open-ChassisDesignFittedwithNEMAType1Kit

W

W1

H
1

H
4

H
5

H
2 H

H
3

D1

D

2-M4 t1H
6

DriveModel NEMAType1
KitModel

Dimensions(mm)
Wt.(kg)

W H D W1 H1 H2 H3 H4 H5 H6 D1 t1

Single-Phase200VClass
HF520S-A20 Option 68 149.5 76 56 128 118 4 20 5 1.5 6.5 3 0.8
HF520S-A40 Option 68 149.5 118 56 128 118 4 20 5 1.5 38.5 5 1.2
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2.2MechanicalInstallation

W

W1

H
1

H
4

H
5

H
2 H

H
3

D1

D

2-M4 t1H
6

DriveModel NEMAType1
KitModel

Dimensions(mm)
Wt.(kg)

W H D W1 H1 H2 H3 H4 H5 H6 D1 t1

Three-Phase200VClass
HF5202-A20 Option 68 149.5 76 56 128 118 4 20 5 1.5 6.5 3 0.8
HF5202-A40 Option 68 149.5 108 56 128 118 4 20 5 1.5 38.5 5 1.1
HF5202-A75 Option 68 149.5 128 56 128 118 4 20 5 1.5 58.5 5 1.3

Table2.6IP20/Open-ChassisDesignFittedwiththeNEMAType1Kit

H
64-M4W1

W

H
5

H
2

H
4

H
H

3

D1
D

H
1

t1

DriveModel NEMAType1
KitModel

Dimensions(mm)
Wt.(kg)

W H D W1 H1 H2 H3 H4 H5 H6 D1 t1

Single-Phase200VClass
HF520S-A75 Option 108 149.5 137.5 96 128 118 4 20 5 1.5 58 5 1.9
HF520S-1A5 Option 108 149.5 154 96 128 118 4 20 5 1.5 58 5 2.0
HF520S-2A2 Option 140 153 163 128 128 118 4.8 20 5 5 65 5 2.6

Three-Phase200VClass
HF5202-1A5 Option 108 149.5 129 96 128 118 4 20 5 1.5 58 5 1.9
HF5202-2A2 Option 108 149.5 137.5 96 128 118 4 20 5 1.5 58 5 1.9
HF5202-3A7 Option 140 153 143 128 128 118 4.8 20 5 5 65 5 2.6

Three-Phase400VClass
HF5204-A20 Option 108 149.5 81 96 128 118 4 20 5 1.5 10 5 1.2
HF5204-A40 Option 108 149.5 99 96 128 118 4 20 5 1.5 28 5 1.4
HF5204-A75 Option 108 149.5 137.5 96 128 118 4 20 5 1.5 58 5 1.9
HF5204-1A5 Option 108 149.5 154 96 128 118 4 20 5 1.5 58 5 1.9
HF5204-2A2 Option 108 149.5 154 96 128 118 4 20 5 1.5 58 5 1.9
HF5204-3A7 Option 140 153 143 128 128 118 4.8 20 5 5 65 5 2.6
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■ IP20/NEMAType1Drives
Table2.7IP20/NEMAType1

W1

W H
5

H
2

H
4

H
H

3 D1
t1

D

H
1

4-d

H
6

DriveModel
Dimensions(mm)

Wt.(kg)
W H D W1 H1 H2 H3 H4 H5 H6 D1 t1 d

Three-Phase200VClass
HF5202-5A5 140 254 140 122 234 248 6 13 13 1.5 55 5 M5 3.8
HF5202-7A5 140 254 140 122 234 248 6 13 13 1.5 55 5 M5 3.8

Three-Phase400VClass
HF5204-5A5 140 254 140 122 234 248 6 13 13 1.5 55 5 M5 3.8
HF5204-7A5 140 254 140 122 234 248 6 13 13 1.5 55 5 M5 3.8
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2.2MechanicalInstallation
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ElectricalInstallation

This chapter explains proper procedures for wiring the control circuit terminals, motor and 
power supply.

3.1 SECTIONSAFETY.................................................................................................. 42
3.2 STANDARDCONNECTIONDIAGRAM.................................................................. 44
3.3 MAINCIRCUITCONNECTIONDIAGRAM.............................................................. 47
3.4 TERMINALBLOCKCONFIGURATION................................................................... 48
3.5 PROTECTIVECOVERS........................................................................................... 49
3.6 MAINCIRCUITWIRING......................................................................................... 52
3.7 CONTROLCIRCUITWIRING.................................................................................. 58
3.8 I/OCONNECTIONS................................................................................................ 63
3.9 MAINFREQUENCYREFERENCE........................................................................... 65
3.10MEMOBUS/MODBUSTERMINATION................................................................... 66
3.11BRAKINGRESISTOR.............................................................................................. 67
3.12WIRINGCHECKLIST............................................................................................... 69
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3.1SectionSafety

DANGER

ElectricalShockHazard
Donotconnectordisconnectwiringwhilethepowerison.
Failure to comply will result in death or serious injury.

 WARNING

ElectricalShockHazard
Donotoperateequipmentwithcoversremoved.
Failure to comply could result in death or serious injury. 
The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall covers 
or shields before operating the drives and run the drives according to the instructions described in this manual.
Alwaysgroundthemotor-sidegroundingterminal.
Improper equipment grounding could result in death or serious injury by contacting the motor case.
Donotperformworkonthedrivewhilewearinglooseclothing,jewelryorwithouteyeprotection.
Failure to comply could result in death or serious injury. 
Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before 
beginning work on the drive.
Donotremovecoversortouchcircuitboardswhilethepowerison.
Failure to comply could result in death or serious injury.
Donotallowunqualifiedpersonneltoperformworkonthedrive.
Failure to comply could result in death or serious injury. 
Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar with 
installation, adjustment, and maintenance of AC drives.
Donottouchanyterminalsbeforethecapacitorshavefullydischarged.
Failure to comply could result in death or serious injury. 
Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after 
the power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. 
To prevent electric shock, wait at least five minutes after all indicators are off and measure the DC bus voltage level 
to confirm safe level.

FireHazard
Tightenallterminalscrewstothespecifiedtighteningtorque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Donotuseimpropercombustiblematerials.
Failure to comply could result in death or serious injury by fire. 
Attach the drive to metal or other noncombustible material.
Donotuseanimpropervoltagesource.
Failure to comply could result in death or serious injury by fire. 
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.
Alwaysuseathermaloverloadrelayoranover-temperaturecontactwhenusingabrakingresistor.
Failure to comply could result in death or serious injury by fire. 
Power to the drive should be interrupted when the relay is triggered.
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NOTICE
Observeproperelectrostaticdischargeprocedures(ESD)whenhandlingthedriveandcircuitboards.
Failure to comply may result in ESD damage to the drive circuitry.
Neverconnectordisconnectthemotorfromthedrivewhilethedriveisoutputtingvoltage.
Improper equipment sequencing could result in damage to the drive.
Donotuseunshieldedcableforcontrolwiring.
Failure to comply may cause electrical interference resulting in poor system performance. Use shielded, twisted-
pair wires and ground the shield to the ground terminal of the drive.
Checkallthewiringtoensurethatallconnectionsarecorrectafterinstallingthedriveandconnectingany
otherdevices.
Failure to comply could result in damage to the drive.
Donotmodifythedrivecircuitry.
Failure to comply could result in damage to the drive and will void warranty.
Sumitomo is not responsible for any modification of the product made by the user. This product must not be 
modified.
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3.2StandardConnectionDiagram
Connect the drive and peripheral devices as shown in Figure 3.. It is possible to run the drive via the digital operator 
without connecting digital I/O wiring. This section does not discuss drive operation; Refer to Start-Up Programming 
& Operation on page 71 for instructions on operating the drive.
NOTICE: Inadequate branch short circuit protection could result in damage to the drive. Install adequate branch circuit short circuit 
protection per applicable codes. The drive is suitable for circuits capable of delivering not more than 31,000 RMS symmetrical amperes,240 
Vac maximum (200 V Class) and 480 Vac maximum (400 V Class).

NOTICE: When the wiring distance is greater than 100 meters, pay special attention to the motor insulation voltage or use a drive duty motor. 
Failure to comply could lead to motor insulation breakdown.

NOTICE: Correctly set Sink/Source jumper S3 for internal power supply. Failure to comply may result in damage to the drive. Refer to I/O 
Connections on page 63 for details.

NOTICE: Do not connect AC control circuit ground to drive enclosure. Improper drive grounding can cause control circuit malfunction.

NOTICE: The minimum load for the multi-function relay output MA-MB-MC is 10 mA. If a circuit requires less than 10 mA (reference value), 
connect it to a photocoupler output (P1, P2, PC). Improper application of peripheral devices could result in damage to the photocoupler 
output of the drive.
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+

-

  

MCB MC AC Reactor
R/L1

S/L2

T/L3

For single-phase
200 V power supply
use R/L1 and S/L2. 

Three phase
power supply

for 200 V / 400 V

Terminals +1, +2, − , B1, and B2
are for connecting options.
Never connect power supply
lines to these terminals.

Digital inputs
(default setting)

Forward run/stop 

Reverse run/stop 

External fault

Fault reset

Multi-step
speed 2  

Jog reference

S1

S2

S3

S4

S5

S6

S7

Multi-step 
speed 1 
main/aux switch  

<3>

DC Reactor
(option)

HF-520

Thermal relay

Main circuit

Control circuit

R/L1

S/L2

T/L3

<1> <2>

- B1+1+2 B2

Jumper
P1 P

Motor

Braking resistor
(option)

U/T1

V/T2

W/T3

M

U

V

W

Ground
10  or less (400 V class)
100  or less (200 V class) 

Digital output
250 Vac, 10 mA to 1 A
30 Vdc, 10 mA to 1 A
(default setting)

Option card
connector

FaultMA

P1

MB

MC

P2

MP

PC

During Run
(photocoupler 1)

Frequency agree
(photocoupler 2)

Photocoupler
output common

Digital output
5 to 48 Vdc
2 to 50 mA
(default setting)

Pulse train output

0 to +10 Vdc 
(2 mA)

Comm. 
connector

AM

AC

AM

0 to 32 kHz
Analog monitor
output

Termination
resistor

Monitor
output

<5>

IG

R +

R -

S +

S -
MEMOBUS/
Modbus comm. 
RS-485/422

120 , 1/2 W

Cable shield ground

DIP
switch
S2

main circuit terminal

shielded line twisted-pair shielded line

control terminal

Safe Disable
Input

Safety switch

HC

H1
Jumper <6>

Main speed
frequency
reference.
Multi-function
programmable 

RP

+V

A1

A2

AC

1 k

Pulse train input
(max. 32 kHz)

0 to +10 V (20 k )

Setting power supply
+10.5 max. 20 mA

0 to +10 V (20 k )
(0)4 to 20 mA (250 )

DIP
switch S3

Shield ground
terminal

0 V

SC

Sink

Source

<4>
24 V

+24 V 8 mA

Wiring sequence should shut o¡  
power to the drive when a fault 

<7>output is triggered.

TRX ONOFFTHRX

SA

1 2

TRX

MC

MC

MB
TRX

Fault relay contact

Braking resistor 
Thermal relay trip contact

MC

SA

SA

THRX

V I
DIP switch S1

Figure3.1DriveStandardConnectionDiagram

<1> Remove the jumper when installing an optional DC reactor.
<2> The MC on the input side of the main circuit should open when the thermal relay is triggered.
<3> Connected using sequence input signal (S1 to S7) from NPN transistor; Default: sink mode (0 V com).
<4> Use only a +24 V internal power supply in sinking mode; the source mode requires an external power supply. Refer to I/O Connections 

on page 63 for details.
<5> Monitor outputs work with devices such as analog frequency meters, ammeters, voltmeters and wattmeters; they are not intended for 

use as a feedback-type of signal.
<6> Disconnect the wire jumper between HC and H1 when utilizing the safety input. Refer to Wiring Procedure on page 61 for details on 

removing the jumper. The wire length for the Safe Disable input should not exceed 30 m.
<7> Note that if the drive is set to trigger a fault output whenever the fault restart function is activated (L5-02 = 1), then a sequence to 

interrupt power when a fault occurs will result in shutting off the power to the drive as the drive attempts to restart itself. The default 
setting for L5-02 is 0 (fault output active during restart attempt).
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3.2StandardConnectionDiagram

WARNING! Sudden Movement Hazard. Do not close the wiring for the control circuit unless the multifunction input terminal parameter is properly 
set (S5 for 3-Wire; H1-05 = “0”). Improper sequencing of run/stop circuitry could result in death or serious injury from moving equipment.

WARNING! Sudden Movement Hazard. Ensure start/stop and safety circuits are wired properly and in the correct state before energizing the 
drive. Failure to comply could result in death or serious injury from moving equipment. When programmed for 3-Wire control, a momentary 
closure on terminal S1 may cause the drive to start.

WARNING! When 3-Wire sequence is used, set the drive to 3-Wire sequence before wiring the control terminals and ensure parameter b1-17 
is set to 0 (drive does not accept a run command at power up (default). If the drive is wired for 3-Wire sequence but set up for 2-Wire sequence 
(default) and if parameter b1-17 is set to 1 (drive accepts a Run command at power up), the motor will rotate in reverse direction at power up 
of the drive and may cause injury.

WARNING! When the application preset function is executed (or A1-06 is set to any value other than 0) the drive I/O terminal functions 
change. This may cause unexpected operation and potential damage to equipment or injury.

Figure 3.2 illustrates an example of a 3-Wire sequence.

Drive

Sequence input common

Run relay (N.O.)Stop relay (N.C.)

Run command (run on momentary close)

Stop command (stop on momentary open)

Foward/reverse command  
(multi-function input: H1-05 = 0)

S1

S2

S5

SC

Figure3.2Drive3-WireSequence
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3.3MainCircuitConnectionDiagram
Refer to diagrams in this section for the Main Circuit wiring connections. Connections may vary based on drive 
capacity.The main circuit DC power supply powers the control circuit.
NOTICE: Do not use the negative DC bus terminal “-” as a ground terminal. This terminal is at high voltage DC potential. Improper wiring 
connections could result in damage to the drive.

◆ Single-Phase200VClassModelsHF520S-A20to2A2

Drive

Jumper

Single-phase 
200 Vac

Motor

DC reactor
(option)

Braking Resistor
(option)

R/L1

S/L2

+1+2

–

B1 B2

U/T1
V/T2
W/T3

Thermal Relay

Figure3.3ConnectingSingle-PhaseMainCircuitTerminals

NOTICE: Do not connect T/L3 terminal when using single-phase power supply input. Incorrect wiring may damage the drive.

◆ Three-Phase200VClassModelsHF5202-A20to7A5
Three-Phase400VClassModelsHF5204-A20to7A5

—

Drive

Motor

Three phase 200 Vac  
(400 Vac) 

R/L1
S/L2
T/L3

U/T1
V/T2
W/T3

B1 B2

Jumper

DC reactor
(option)

+1+2

Braking Resistor
(option)

Thermal Relay

Figure3.4ConnectingThree-PhaseMainCircuitTerminals
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3.4TerminalBlockConfiguration

3.4TerminalBlockConfiguration
The figures in this section provide illustrations of the main circuit terminal block configurations of the different drive 
sizes.

Models: HF520S-A20, A40
HF5202-A20, A40, A75

Models: HF520S-A75, 1A5, 2A2
HF5202-1A5, 2A2, 3A7
HF5204-A20, A40, A75, 1A5, 2A2, 3A7

Models: HF5202-5A5, 7A5
HF5204-5A5, 7A5

Figure3.5MainCircuitTerminalBlockConfigurations
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3.5ProtectiveCovers
Follow the procedure below to remove the protective covers before wiring the drive and to reattach the covers after 
wiring is complete.

◆ IP20FrontandBottomCoverRemovalandInstallation
■ RemovingtheProtectiveCovers

1. Loosen the screw that locks the front cover in place to remove.

Figure3.6RemovetheFrontCoveronanIP20Drive

2. Apply pressure to the tabs on each side of the terminal cover. Pull the terminal cover away from 
the drive while pushing in on the tabs to pull the cover free.

Figure3.7RemovetheTerminalCoveronanIP20Drive

■ ReattachingtheProtectiveCovers
Properly connect all wiring and route power wiring away from control signal wiring. Reattach all protective covers 
when wiring is complete. Apply only a small amount of pressure to lock the cover back into place.

Figure3.8ReattachtheProtectiveCoversonanIP20Drive
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3.4TerminalBlockConfiguration

◆ IP20/NEMAType1FrontandBottomCoverRemovalandInstallation
■ RemovingtheProtectiveCoversonanIP20/NEMAType1Design

1. Loosen the screw on the front cover to remove the front cover.

Figure3.9RemovetheFrontCoveronanIP20/NEMAType1Drive

2. Loosen the screw on the terminal cover to remove the terminal cover and expose the conduit 
bracket.

A

B
A – Conduit bracket B – Terminal cover
Figure3.10RemovetheTerminalCoveronanIP20/NEMAType1Drive

3. Loosen two screws attaching the conduit bracket to remove.

A

A –Conduit bracket
Figure3.11RemovetheConduitBracketonanIP20/NEMAType1Drive

■ ReattachingtheProtectiveCovers
Pass power wiring and control signal wiring through the exit holes on the bottom of the conduit bracket of the 
drive. Place power wiring and control signal wiring in separate conduits. Properly connect all wiring after installing 
the drive and connecting other devices. Reattach all protective covers when wiring is complete.

A

A –Pass power wiring and control signal wiring through di�erent exit holes at the
bottom of the drive.

Figure3.12ReattachtheProtectiveCoversandConduitBracketonanIP20/NEMAType1Drive
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◆ IP20/NEMAType1TopCoverRemovalandInstallation
To improve the ambient temperature rating of a NEMA Type 1 drive from 40 °C to 50 °C or to mount NEMA Type 1 
drives side-by-side, the top cover can be removed. Remove the top cover and set L8-35 to “2”. 
Refer to Temperature Derating on page 319 for details.

Note: Removing the top cover of a NEMA Type 1 drive converts the drive to an IP20/Open-Chassis rating, and the drive will no longer have 
a NEMA Type 1 rating.

■ RemovingtheTopCover
Insert the blade of a straight-edge screwdriver into the opening of the top cover. Gently lift up on the front cover as 
indicated by the arrow in Figure 3.13 to remove it from the drive.

Figure3.13RemovingtheTopCover

■ ReattachingtheTopCover
Align the connection tabs on the underside of the top cover with the connection tabs on the drive. Pinch in on the 
top cover to click the cover into place on the drive.

Connection tabs

Figure3.14ReattachingtheTopCover
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3.6MainCircuitWiring

3.6MainCircuitWiring
This section describes the functions, specifications, and procedures required to safely and properly wire the main 
circuit of the drive.
NOTICE: Do not solder the ends of wire connections to the drive. Soldered wiring connections can loosen over time. Improper wiring practices 
could result in drive malfunction due to loose terminal connections.

◆ MainCircuitTerminalFunctions
Table3.1MainCircuitTerminalFunctions

Terminal Type Function Reference

R/L1
Main circuit power
supply input

Connects line power to the drive.
Drives with single-phase 200 V input power use terminals R/L1 and S/L2 only.
T/L3 must not be used.

47S/L2
T/L3
U/T1

Drive output Connects to the motor. 56V/T2
W/T3

B1
Braking resistor Available for connecting a braking resistor. 67

B2
 1

DC reactor connection These terminals are shorted at shipment. Remove the shorting bar between  1 and 
 2 when connecting a DC reactor to this terminal. 301

 2
 1

DC power supply input For connecting a DC power supply. -

(2 terminals) Ground Grounding Terminal 56

◆ WireGaugesandTighteningTorque
Select the appropriate wires and crimp terminals from Table 3.2 through Table 3.4.

Note:1. Wire gauge recommendations based on drive continuous current ratings using 75 °C 600 Vac vinyl-sheathed wire assuming 
ambient temperature within 30 °C and wiring distance shorter than 100 m.

 2. Terminals 1, 2, , B1 and B2 are for connecting optional devices such as a braking resistor. Do not connect other non-specified 
devices to these terminals.

• Consider the amount of voltage drop when selecting wire gauges. Increase the wire gauge when the voltage 
drop is greater than 2% of motor rated voltage. Ensure the wire gauge is suitable for the terminal block. Use the 
following formula to calculate the amount of voltage drop:

• Line drop voltage (V) = √3 x wire resistance (Ω/km) x wire length (m) x current (A) x 10-3

• Refer to UL Standards Compliance on page 415 for information on UL compliance.

■ Single-Phase200VClass
Table3.2WireGaugeandTorqueSpecifications

Drive
Model

HF520S
Terminal

ForJapanandAsia<1> ForUnitedStates<2> ForEuropeandChina<3>

Screw
Size

Tightening
Torque

N•m(lb.in.)
Recomm.

Gauge
mm2

WireRange
mm2

Recomm.
Gauge

AWG,kcmil

WireRange
AWG,kcmil

Recomm.
Gauge

mm2
WireRangemm2

A20
A40

R/L1, S/L2,
T/L3 2 0.75 to 2 14 18 to 14 2.5 0.75 to 2.5

M3.5 0.8 to 1.0
(7.1 to 8.9)

U/T1, V/T2,
W/T3 2 0.75 to 2 14 18 to 14 2.5 0.75 to 2.5

, 1, 2 2 0.75 to 2 – 18 to 14 – 0.75 to 2.5
B1, B2 2 0.75 to 2 – 18 to 14 – 0.75 to 2.5

2 0.75 to 2 14 18 to 14 2.5 0.75 to 2.5
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Drive
Model

HF520S
Terminal

ForJapanandAsia<1> ForUnitedStates<2> ForEuropeandChina<3>

Screw
Size

Tightening
Torque

N•m(lb.in.)
Recomm.

Gauge
mm2

WireRange
mm2

Recomm.
Gauge

AWG,kcmil

WireRange
AWG,kcmil

Recomm.
Gauge

mm2
WireRangemm2

A75

R/L1, S/L2,
T/L3 2 2 to 5.5 12 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5 
(10.6 to 13.3)

U/T1, V/T2,
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

, 1, 2 2 2 to 5.5 - 14 to 10 - 2.5 to 6
B1, B2 2 2 to 5.5 - 14 to 10 - 2.5 to 6

3.5 2 to 5.5 10 14 to 10 2.5 2.5 to 6

1A5

R/L1, S/L2,
T/L3 3.5 2 to 5.5 10 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5 
(10.6 to 13.3)

U/T1, V/T2,
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

, 1, 2 3.5 2 to 5.5 - 14 to 10 - 2.5 to 6
B1, B2 2 2 to 5.5 - 14 to 10 - 2.5 to 6

3.5 2 to 5.5 10 14 to 10 2.5 2.5 to 6

2A2

R/L1, S/L2,
T/L3 5.5 2 to 5.5 10 14 to 10 4 2.5 to 6

M4 1.2 to 1.5 
(10.6 to 13.3)

U/T1, V/T2,
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

, 1, 2 3.5 2 to 5.5 - 14 to 10 - 2.5 to 6
B1, B2 2 2 to 5.5 - 14 to 10 - 2.5 to 6

3.5 2 to 5.5 10 14 to 10 4 2.5 to 6

<1> Gauges listed here are for use in Japan and Asia.
<2> Gauges listed here are for use in the United States.
<3> Gauges listed here are for use in Europe and China.

■ Three-Phase200VClass
Table3.3WireGaugeandTorqueSpecifications

Drive
Model

HF5202
Terminal

ForJapanandAsia<1> ForUnitedStates<2> ForEuropeandChina<3>

Screw
Size

Tightening
Torque

N•m(lb.in.)
Recomm.

Gauge
mm2

WireRange
mm2

Recomm.
Gauge

AWG,kcmil

WireRange
AWG,kcmil

Recomm.
Gauge

mm2
WireRangemm2

A20
A40
A75

R/L1, S/L2,
T/L3 2 0.75 to 2 14 18 to 14 2.5 0.75 to 2.5

M3.5 0.8 to 1.0 
(7.1 to 8.9)

U/T1, V/T2,
W/T3 2 0.75 to 2 14 18 to 14 2.5 0.75 to 2.5

, 1, 2 2 0.75 to 2 – 18 to 14 – 0.75 to 2.5
B1, B2 2 0.75 to 2 – 18 to 14 – 0.75 to 2.5

2 0.75 to 2 14 18 to 14 2.5 0.75 to 2.5

1A5

R/L1, S/L2,
T/L3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5 
(10.6 to 13.3)

U/T1, V/T2,
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

, 1, 2 2 2 to 5.5 – 14 to 10 – 2.5 to 6
B1, B2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

2 2 to 5.5 10 14 to 10 2.5 2.5 to 6
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3.6MainCircuitWiring

Drive
Model

HF5202
Terminal

ForJapanandAsia<1> ForUnitedStates<2> ForEuropeandChina<3>

Screw
Size

Tightening
Torque

N•m(lb.in.)
Recomm.

Gauge
mm2

WireRange
mm2

Recomm.
Gauge

AWG,kcmil

WireRange
AWG,kcmil

Recomm.
Gauge

mm2
WireRangemm2

2A2

R/L1, S/L2,
T/L3 2 2 to 5.5 12 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5 
(10.6 to 13.3)

U/T1, V/T2,
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

, 1, 2 2 2 to 5.5 - 14 to 10 - 2.5 to 6
B1, B2 2 2 to 5.5 - 14 to 10 - 2.5 to 6

2 2 to 5.5 10 14 to 10 2.5 2.5 to 6

3A7

R/L1, S/L2,
T/L3 5.5 2 to 5.5 10 14 to 10 4 2.5 to 6

M4 1.2 to 1.5 
(10.6 to 13.3)

U/T1, V/T2,
W/T3 3.5 2 to 5.5 10 14 to 10 2.5 2.5 to 6

, 1, 2 5.5 2 to 5.5 - 14 to 10 - 2.5 to 6
B1, B2 2 2 to 5.5 - 14 to 10 - 2.5 to 6

3.5 2 to 5.5 10 14 to 10 4 2.5 to 6

5A5

R/L1, S/L2,
T/L3 14 5.5 to 14 8 10 to 6 6 4 to 16

M4 2.1 to 2.3 
(18.6 to 20.4)

U/T1, V/T2,
W/T3 8 5.5 to 14 8 10 to 6 6 4 to 16

, 1, 2 14 5.5 to 14 - 10 to 6 - 4 to 16
B1, B2 3.5 2 to 5.5 - 14 to 10 - 4 to 6

5.5 5.5 to 14 8 10 to 6 6 6 to 16 M5 2 to 2.5 
(17.7 to 22.1)

7A5

R/L1, S/L2,
T/L3 14 5.5 to 14 6 10 to 6 10 6 to 16

M4 2.1 to 2.3 
(18.6 to 20.4)

U/T1, V/T2,
W/T3 14 5.5 to 14 8 10 to 6 10 6 to 16

, 1, 2 14 5.5 to 14 - 10 to 6 - 6 to 16
B1, B2 5.5 2 to 5.5 - 14 to 10 - 4 to 6

14 5.5 to 14 6 10 to 6 10 6 to 16 M5 2 to 2.5 
(17.7 to 22.1)

<1> Gauges listed here are for use in Japan and Asia.
<2> Gauges listed here are for use in the United States.
<3> Gauges listed here are for use in Europe and China.
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■ Three-Phase400VClass
Table3.4WireGaugeandTorqueSpecifications

Drive
Model

HF5204
Terminal

ForJapanandAsia<1> ForUnitedStates<2> ForEuropeandChina<3>

Screw
Size

Tightening
Torque

N•m(lb.in.)
Recomm.

Gauge
mm2

WireRange
mm2

Recomm.
Gauge

AWG,kcmil

WireRange
AWG,kcmil

Recomm.
Gauge

mm2
WireRangemm2

A20
A40
A75

R/L1, S/L2,
T/L3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5 
(10.6 to 13.3)

U/T1, V/T2,
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

, 1, 2 2 2 to 5.5 - 14 to 10 - 2.5 to 6
B1, B2 2 2 to 5.5 - 14 to 10 - 2.5 to 6

2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

1A5
2A2

R/L1, S/L2,
T/L3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5 
(10.6 to 13.3)

U/T1, V/T2,
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

, 1, 2 2 2 to 5.5 - 14 to 10 - 2.5 to 6
B1, B2 2 2 to 5.5 - 14 to 10 - 2.5 to 6

2 2 to 5.5 10 14 to 10 2.5 2.5 to 6

3A7

R/L1, S/L2,
T/L3 2 2 to 5.5 12 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5 
(10.6 to 13.3)

U/T1, V/T2,
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

, 1, 2 2 2 to 5.5 - 14 to 10 - 2.5 to 6
B1, B2 2 2 to 5.5 - 14 to 10 - 2.5 to 6

2 2 to 5.5 10 14 to 10 2.5 2.5 to 6

5A5

R/L1, S/L2,
T/L3 3.5 2 to 14 10 14 to 6 2.5 2.5 to 16

M4 2.1 to 2.3 
(18.6 to 20.4)

U/T1, V/T2,
W/T3 3.5 2 to 14 10 14 to 6 2.5 2.5 to 16

, 1, 2 3.5 2 to 14 - 14 to 6 - 2.5 to 16
B1, B2 2 2 to 5.5 - 14 to 10 - 4 to 6

5.5 2 to 14 8 14 to 6 2.5 2.5 to 16 M5 2 to 2.5 
(17.7 to 22.1)

7A5

R/L1, S/L2,
T/L3 5.5 3.5 to 14 10 10 to 6 4 4 to 16

M4 2.1 to 2.3 
(18.6 to 20.4)

U/T1, V/T2,
W/T3 5.5 3.5 to 14 10 10 to 6 4 4 to 16

, 1, 2 5.5 3.5 to 14 - 10 to 6 - 4 to 16
B1, B2 2 2 to 5.5 - 14 to 10 - 2.5 to 6

5.5 5.5 to 14 8 10 to 6 4 4 to 16 M5 2 to 2.5 
(17.7 to 22.1)

<1> Gauges listed here are for use in Japan and Asia.
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3.6MainCircuitWiring

<2> Gauges listed here are for use in the United States.
<3> Gauges listed here are for use in Europe and China.

◆ MainCircuitTerminalPowerSupplyandMotorWiring
This section outlines the various steps, precautions, and checkpoints for wiring the main circuit terminals and motor 
terminals.
NOTICE: When connecting the motor to the drive output terminals U/T1, V/T2, and W/T3, the phase order for the drive and motor should 
match. Failure to comply with proper wiring practices may cause the motor to run in reverse if the phase order is backward.
NOTICE: Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits. Improper application of noise filters could 
result in damage to the drive.
NOTICE: Do not connect the AC power line to the output motor terminals of the drive. Failure to comply could result in death or serious injury 
by fire as a result of drive damage from line voltage application to output terminals.

■ CableLengthBetweenDriveandMotor
When the cable length between the drive and the motor is too long (especially at low frequency output), note that 
the cable voltage drop may cause reduced motor torque. Drive output current will increase as the leakage current 
from the cable increases. An increase in leakage current may trigger an overcurrent situation and weaken the 
accuracy of the current detection.
Adjust the drive carrier frequency according to the following table. If the motor wiring distance exceeds 100 m because of 
the system configuration, reduce the ground currents. Refer to C6-02: Carrier Frequency Selection on page 147
Refer to Table 3.5 to set the carrier frequency to an appropriate level.

Table3.5CableLengthBetweenDriveandMotor
CableLength 50morless 100morless Greaterthan100m

Carrier Frequency 15 kHz or less 5 kHz or less 2 kHz or less

Note: When setting carrier frequency, calculate the cable length as the total distance of wiring to all connected motors when running 
multiplemotors from a single drive.

■ GroundWiring
Follow the precautions to wire the ground for one drive or a series of drives.
WARNING! Electrical Shock Hazard. Always use a ground wire that complies with technical standards on electrical equipment and minimize 
the length of the ground wire. Improper equipment grounding may cause dangerous electrical potentials on equipment chassis,which could 
result in death or serious injury.

WARNING! Electrical Shock Hazard. Be sure to ground the drive ground terminal. (200 V Class: Ground to 100 Ω or less, 400 V Class:Ground to 
10 Ω or less). Improper equipment grounding could result in death or serious injury by contacting ungrounded electricalequipment.

NOTICE: Do not share the ground wire with other devices such as welding machines or large-current electrical equipment. Improper 
equipment grounding could result in drive or equipment malfunction due to electrical interference.

NOTICE: When using more than one drive, ground multiple drives according to instructions. Improper equipment grounding could result in 
abnormal operation of drive or equipment.

Refer to Figure 3.15 when using multiple drives. Do not loop the ground wire.

A BA

A – Correct B – Incorrect

Figure3.15MultipleDriveWiring
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■ WiringtheMainCircuitTerminal
WARNING! Electrical Shock Hazard. Shut off the power supply to the drive before wiring the main circuit terminals. Failure to comply may 
result in death or serious injury.

A

A – Protective Cover to Prevent Miswiring

Note: The ground terminal screw on IP20/NEMA Type 1 holds the protective cover in place.

MainCircuitConnectionDiagram
Refer to section 3.3 Main Circuit Connection Diagram on page 51 for drive main power circuit connections.
WARNING! Fire Hazard. The braking resistor connection terminals are B1 and B2. Do not connect braking resistors to any other terminals. 
Improper wiring connections could cause the braking resistor to overheat and cause death or serious injury by fire. Failure to comply may 
result in damage to the braking circuit or drive.
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3.7ControlCircuitWiring

3.7ControlCircuitWiring
NOTICE: Do not solder the ends of wire connections to the drive. Soldered wire connections can loosen over time. Improper wiring practices 
could result in drive malfunction due to loose terminal connections.
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250 V

0 V
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Figure3.16ControlCircuitConnectionDiagram

<1> Connected using sequence input signal (S1 to S7) from NPN transistor; Default: sink mode (0 V com)
<2> Use only the +24 V internal power supply in sinking mode; the source mode requires an external power supply. Refer to I/O Connections 

on page 63.
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◆ ControlCircuitTerminalBlockFunctions
Drive parameters determine which functions apply to the multi-function digital inputs (S1 to S7), multi-function 
digital outputs (MA, MB), multi-function pulse inputs and outputs (RP, MP) and multi-function photocoupler outputs 
(P1, P2).The default is called out next to each terminal in Figure 3..
NOTICE: Sudden Movement Hazard. Always check the operation and wiring of control circuits after being wired. Operating a drive with 
untested control circuits could result in death or serious injury.
NOTICE: Confirm the drive I/O signals and external sequence before starting test run. Setting parameter A1-06 may change the I/O terminal 
function automatically from the factory setting. Refer to Application Selection on page 90. Failure to comply may result in death or serious 
injury.

■ InputTerminals
Table3.6ControlCircuitInputTerminals

Type No. TerminalName(Function) Function(SignalLevel)DefaultSetting

Multi-
Function
Digital Inputs

S1 Multi-function input 1 (Closed: Forward run, Open:Stop)

Photocoupler 
24 Vdc, 8 mA 
Note: Drive preset to sinking mode. When using source mode, set DIP 
switch S3 to allow for a 24 Vdc (±10%) external power supply. 
Refer to Sinking/Sourcing Mode Switch on page 63.

S2 Multi-function input 2 (Closed: Reverse run, Open:Stop)

S3 Multi-function input 3 (External fault (N.O.)
S4 Multi-function input 4 (Fault reset)
S5 Multi-function input 5 (Multi-step speed reference 1)
S6 Multi-function input 6 (Multi-step speed reference 2)
S7 Multi-function input 7 (Jog reference)
SC Multi-function input common (Control common) Sequence common

Safe Disable
Input 

HC Power supply for safe disable input +24 Vdc (max 10 mA allowed)

H1 Safe disable input

Open: Output disabled 
Closed: Normal operation 
Note: Disconnect wire jumper between HC and H1 when using the safe 
disable input. The wire length should not exceed 30 m.

Main
Frequency
Reference
Input 

RP Multi-function pulse train input (frequency reference)

Response frequency: 0.5 to 32 kHz 
(Duty Cycle: 30 to 70%) 
(High level voltage: 3.5 to 13.2 Vdc) 
(Low level voltage: 0.0 to 0.8 Vdc) 
(input impedance: 3 kΩ)

+V Analog input power supply +10.5 Vdc (max allowable current 20 mA)
A1 Multi-function analog input 1 (frequency reference) Input voltage 0 to +10 Vdc (20 kΩ) resolution 1/1000

A2 Multi-function analog input 2 (frequency reference)

Input voltage or input current (Selected by DIP switch S1 and H3-09) 0 
to +10 Vdc (20 kΩ), 
Resolution: 1/1000 
4 to 20 mA (250 Ω) or 0 to 20 mA (250 Ω), 
Resolution: 1/500

AC Frequency reference common 0 Vdc

■ OutputTerminals
Table3.7ControlCircuitOutputTerminals

Type No. TerminalName(Function) Function(SignalLevel)DefaultSetting

Multi-Function Digital 
Output  <1>  

MA N.O. (fault) Digital output 
30 Vdc, 10 mA to 1 A; 250 Vac, 10 mA to 1 A 
Minimum load: 5 Vdc, 10 mA (reference value)

MB N.C. output (fault)
MC Digital output common

Multi-Function 
Photocoupler Output

P1 Photocoupler output 1 (During run)
Photocoupler output 48 Vdc, 2 to 50 mA  <2>P2 Photocoupler output 2 (Frequency agree)

PC Photocoupler output common

Monitor Output
MP Pulse train output (Output frequency) 32 kHz (max)  <3>   <4>

AM Analog monitor output 0 to 10 Vdc (2 mA or less) Resolution: 1/1000
AC Monitor common 0 V

<1> Do not assign functions to digital relay outputs that involve frequent switching. This may shorten relay performance life. Switching life is 
estimated at 200,000 times (assumes 1 A, resistive load).

<2> Connect a suppression diode as shown in Figure 3.17 when driving a reactive load such as a relay coil. Ensure the diode rating is greater 
than the circuit voltage.

<3> When set for sourcing. +5 V/1.5 kΩ or higher, +8 V/3.5 kΩ or higher, +10 V/10 kΩ or higher.
<4> When set for sinking, the external power supply should be +12 Vdc, ±5% with 16 mA or less.
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A

B

C
D

A – External power, 48 V max.
B – Suppression diode

C – Coil
D – 50 mA or less

Figure3.17ConnectingaSuppressionDiode

■ SerialCommunicationTerminals
Table3.8ControlCircuitTerminals:SerialCommunications

Type No. SignalName Function(SignalLevel)

MEMOBUS/Modbus 
Communication

R+ Communications input (+)

MEMOBUS/Modbus communication: Use a RS-
485 or RS-422 cable to connect the drive.

RS-485/422
MEMOBUS/
Modbus
communication
protocol 115.2 kbps
(max.)

R- Communications input (-)
S+ Communications output (+)

S- Communications output (-)

IG Shield ground 0 V

◆ TerminalConfiguration

Figure3.18RemovableControlCircuitTerminalBlock

■ WireSizeandTorqueSpecifications
Select appropriate wire type and size from Table 3.9. For simpler and more reliable wiring, crimp ferrules to the wire 
ends.Refer to Table 3.10 for ferrule terminal types and sizes.

Table3.9WireSizeandTorqueSpecifications(SameforAllModels)

Terminal Screw
Size

Tightening
Torque

N•m
(in-lbs)

BareWireTerminal Ferrule-TypeTerminal

Applic.wiresize
mm2(AWG)

Recomm.mm2
(AWG)

Applic.wiresizemm2
(AWG)

Recomm.mm2
(AWG) WireType

MA,MB,MC M3 0.5 to 0.6 
(4.4 to 5.3)

Stranded: 0.25 to 1.5 
(24 to 16) 
Single: 0.25 to 1.5 (24 
to 16)

0.75 (18) 0.25 to 1.0 
(24 to 17) 0.5 (20)

Shielded line, 
etc.S1-S7,SC,RP,+V,

A1,A2,AC,HC,
H1,P1,P2,PC,
MP,AM,AC,S+,
S-,R+,R-,IG

M2 0.22 to 0.25 
(1.9 to 2.2)

Stranded: 0.25 to 1.0 
(24 to 18) 
Single: 0.25 to 1.5 (24 
to 16)

0.75 (18) 0.25 to 0.5 
(24 to 20) 0.5 (20)
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■ Ferrule-TypeWireTerminations
Crimp a ferrule to signal wiring to improve wiring simplicity and reliability. Use CRIMPFOX 6, a crimping tool 
manufactured by PHOENIX CONTACT.

d1

d2

6 
m

m

L 

Figure3.19FerruleDimensions

Table3.10FerruleTerminalTypesandSizes
Sizemm2(AWG) Type L(mm) d1(mm) d2(mm) Manufacturer

0.25 (24) AI 0.25-6YE 10.5 0.8 2.0

PHOENIX CONTACT
0.34 (22) AI 0.34-6TQ 10.5 0.8 2.0
0.5 (20) AI 0.5-6WH 12 1.1 2.5

0.75 (18) AI 0.75-6GY 12 1.3 2.8
1.0 AI 1-6RD 12 1.5 3.0

◆ WiringProcedure
This section describes the proper procedures and preparations for wiring the control terminals.
WARNING! Electrical Shock Hazard. Do not remove covers or touch the circuit boards while the power is on. Failure to comply could result in 
death or serious injury.

NOTICE: Separate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, B1, B2, U/T1, V/T2, W/T3, -, +1, +2) and other 
high-power lines. Improper wiring practices could result in drive malfunction due to electrical interference.

NOTICE: Separate wiring for digital output terminals MA, MB and MC from wiring to other control circuit lines. Improper wiring practices 
could result in drive or equipment malfunction or nuisance trips.

NOTICE: Use a class 2 power supply (UL standard) when connecting to the control terminals. Improper application of peripheral devices 
could result in drive performance degradation due to improper power supply.

NOTICE: Insulate shields with tape or shrink tubing to prevent contact with other signal lines and equipment. Improper wiring practices 
could result in drive or equipment malfunction due to short circuit.

NOTICE: Connect the shield of shielded cable to the appropriate ground terminal. Improper equipment grounding could result in drive or 
equipment malfunction or nuisance trips.

Wire the control terminals using Figure 3.20 as a guide. Prepare the ends of the control circuit wiring as shown in 
Figure 3.21. Refer to Wire Size and Torque Specifications on page 60.
NOTICE: Do not tighten screws beyond the specified tightening torque. Failure to comply may damage the terminal block.

NOTICE: Use shielded twisted-pair cables as indicated to prevent operating faults. Improper wiring practices could result in drive or 
equipment malfunction due to electrical interference.

Connect control wires as shown in the following figure:
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3.7ControlCircuitWiring

Preparing wire
terminal ends E

A

B

D

C
A – Control terminal block
B – Avoid fraying wire strands when

stripping insulation from wire.
Strip length 5.5 mm.

C – Single wire or stranded wire

D – Loosen screw to insert wire.
E – Blade depth of 0.4 mm or less

Blade width of 2.5 mm or less

Figure3.20TerminalBoardWiringGuide

A
F C

D

EB

A – Drive side
B – Connect shield to ground terminal

of drive.
C – Insulation

D – Control device side
E – Shield sheath (Insulate with tape)
F – Shield

Figure3.21PreparingtheEndsofShieldedCables

When setting the frequency by analog reference from an external potentiometer, use shielded twisted-pair wires 
and ground the shield of twisted-pair wires to the ground terminal of the drive.
NOTICE: The analog signal lines between the drive and the operator station or peripheral equipment should not exceed 50 meters when 
using an analog signal from a remote source to supply the frequency reference. Failure to comply could result in poor system performance.

RP

+V

A1

A2

AC

A

B

C
D

E

F

G
1 k

A – Drive
B – Ground terminal (shield

connection)
C – (RP) Pulse train (maximum 32

kHz)
D – (+V) Frequency setting power

source +10.5 Vdc maximum 20 mA

E – (A1) Main speed frequency
reference 0 to +10 Vdc (20 kΩ)

F – (A2) Multi-function analog input
0 to +10 Vdc (20 kΩ) or
4 to 20 mA (250 Ω)/
0 to 20 mA (250 Ω)

G – Frequency setting potentiometer

Figure3.22WiringtheFrequencyReferencetotheControlCircuitTerminals(ExternalReference)
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3.8I/OConnections
◆ Sinking/SourcingModeSwitch
Set the DIP switch S3 on the front of the drive to switch the digital input terminal logic between sinking mode and 
sourcing mode; the drive is preset to sinking mode.

Table3.11Sinking/SourcingModeSetting
SetValue Details

SINK Sinking Mode (0 V common): default setting
SOURCE Sourcing Mode (+24 V common)

DIP Switch S3

SINK

SOURCE

Figure3.23DIPSwitchS3

■ TransistorInputSignalUsing0VCommon/SinkMode
When controlling the digital inputs by NPN transistors (0 V common/sinking mode), set the DIP switch S3 to SINK 
and use the internal 24 V power supply.

DriveShielded cable

Forward run/stop

Reverse run/stop

External fault N.O.

Fault reset

Multi-speed step 1

Multi-speed step 2

Jog reference

M
ul

ti-
fu

nc
tio

n 
in

pu
t

S1

S2

S3

S3
+24V

S4

S5

S6

S7

SC

SINK

SOURCE

SINK

SOURCE

Figure3.24SinkingMode:SequencefromNPNTransistor(0VCommon)
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3.8I/OConnections

■ TransistorInputSignalUsing+24VCommon/SourceMode
When controlling digital inputs by PNP transistors (+24 V common/sourcing mode), set the DIP switch S3 to SOURCE 
and use an external 24 V power supply.

Forward run / stop

Reverse run / stop

External fault N.O.

Fault rest

Multi-step speed 1

Multi-step speed 2

Jog frequency

External 
power supply

Shielded cable
Drive

M
ul

ti-
fu

nc
tio

n 
in

pu
t

S1

S2

S3

+24V

S4

S5

S6

S7

SC

S3

SINK

SOURCE

+24 V

SINK

SOURCE

Figure3.25SourceMode:SequencefromPNPTransistor(+24VCommon)
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3.9MainFrequencyReference
◆ DIPSwitchS1AnalogInputSignalSelection
The main frequency reference can either be a voltage or current signal input. For voltage signals both analog inputs, 
A1and A2, can be used, for current signals A2 must be used.
When using input A2 as a voltage input, set DIP switch S1 to “V” (left position) and program parameter H3-09 to “0” (0to 
+10 Vdc with lower limit) or “1” (0 to +10 Vdc without lower limit).
To use current input at terminal A2, set the DIP switch S1 to "I" (default setting) and set parameter H3-09 = “2” or 
“3”(4-20 mA or 0-20 mA). Set parameter H3-10 = “0” (frequency reference).

Note: If Terminals A1 and A2 are both set for frequency reference (H3-02 = 0 and H3-10 = 0), the addition of both input values builds the 
frequency reference.

Table3.12FrequencyReferenceConfigurations
VoltageInput CurrentInput

Drive

Main speed 
frequency reference 
(voltage input)

Main speed 
frequency reference 
(current input)

Frequency reference
common

+10.5 V
20 mA current

0 to 10 V

+V

A1

A2

AC

1

Drive

Main speed 
frequency reference 
(voltage input)

Main speed 
frequency reference 
(current input)

Frequency reference
common

4 to 20 mA input
or
0 to 20 mA input

+10.5 V
20 mA current+V

A1

A2

AC

V I
DIP Switch S1

Figure3.26DIPSwitchS1

Table3.13DIPSwitchS1Settings
SettingValue Description
V (left position) Voltage input (0 to 10 V)
I (right position) Current input (4 to 20 mA or 0 to 20 mA): default setting

Table3.14ParameterH3-09Details

No. ParameterName Description Setting
Range

Default
Setting

H3-09 Frequency ref. (current)terminal A2 signal level 
selection

Selects the signal level for terminal A2.
0: 0 to +10 V, unipolar input (with lower limit) 
1: 0 to +10 V, bipolar input (no lower limit) 
2: 4 to 20 mA 
3: 0 to 20 mA

0 to 3 2

El
ec

tr
ic

al
In

st
al

la
ti

on

3



66

3.10MEMOBUS/ModbusTermination

3.10MEMOBUS/ModbusTermination
The two ends of the MEMOBUS/Modbus network line must be terminated. The drive has a built-in termination 
resistor that can be enabled or disabled using DIP switch S2. If a drive is a single drive on the network or is located 
at the end of a network line, set DIP switch S2 to the ON position to enable the termination resistor. Disable the 
termination resistor on all slave drives that are not located at the network line end.

Table3.15MEMOBUS/ModbusSwitchSettings
S2Position Description

ON Internal termination resistor ON
OFF Internal termination resistor OFF (no termination resistor); default setting

DIP Switch S2

OFF      ON

Figure3.27DIPSwitchS2

Note: Refer to the MEMOBUS/Modbus communications manual for details on MEMOBUS/Modbus.
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3.11BrakingResistor
Dynamic braking (DB) helps bring the motor to a smooth and rapid stop when working with high inertia loads. 
Regeneration occurs as the drive lowers the motor frequency with high inertia. When the regeneration flows back 
into the DC bus capacitors, an overvoltage situation occurs. A braking resistor prevents these overvoltage faults.
NOTICE: Do not allow unqualified personnel to use the product. Failure to comply could result in damage to the drive or braking circuit.
Carefully review the braking resistor instruction manual when connecting a braking option to the drive.

Note: The braking circuit must be sized properly in order to dissipate the power required to decelerate the load in the desired time. 
Ensurethat the braking circuit can dissipate the energy for the set deceleration time prior to running the drive.

NOTICE: Use a thermal overload relay or over-temperature contact to interrupt input power to the drive if the braking resistor overheats.In 
the event of a possible thermal overload, the relay triggers the input contactor and prevents the braking resistor from burning up.

◆ Installation
WARNING! Fire Hazard. The braking resistor connection terminals are B1 and B2. Do not connect a braking resistor directly to any other 
terminals. Improper wiring connections could result in death or serious injury by fire. Failure to comply may result in damage to the braking 
circuit or drive.
NOTICE: Connect braking resistors to the drive as shown in the I/O wiring examples. Improperly wiring braking circuits could result in 
damage to the drive or equipment.

■ InstallationProcedure
1. Disconnect all electrical power to the drive and wait at least five minutes before servicing the drive 

and any connected components.
2. Remove drive front cover.
3. Use a voltmeter to verify that voltage is disconnected from incoming power terminals and that the 

DC bus no longer holds a charge.

Power
supply

Thermal  
relay

Motor

Drive

Braking resistor

Thermal relay switch for
external braking resistor

Fault contact

MC

SA

SA

SA

NO CM

MC

OFFTHRX

THRX

TRXMC

TRX
MA MC

R/L1 B1 B2

S/L2

T/L3
U/T1

V/T2

W/T3

MCB

Figure3.28ConnectingaBrakingResistor

4. Mount the resistor unit on a noncombustible surface. Maintain minimum side and top clearances 
according to resistor manufacturer instructions.

 WARNING! Fire Hazard. Do not use improper combustible materials. Failure to comply could result in death or serious injury by
                                                fire. Attach the drive or braking resistors to metal or other noncombustible material.

5. Reinstall drive covers and resistor covers, if provided.
6. Set parameter L3-04 = “0” or “3” to disable stall prevention during deceleration.
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3.10MEMOBUS/ModbusTermination

Table3.16BrakingResistorSettings
Parameter Settings

L3-04: Stall Prevention During Deceleration
Note:Select either 0 or 3

0: Stall prevention disabled.
3: Stall prevention enabled with a braking resistor

7. Operate the system and verify the required deceleration rate is obtained during dynamic braking 
or stopping.
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3.12WiringChecklist
No. Item Page

Drive,peripherals,optioncards

1 Check drive model number to ensure receipt of correct model. 23

2 Check for correct braking resistors, DC reactors, noise filters, and other peripheral devices. 67

3 Check for correct option card model. 307

Installationareaandphysicalsetup

4 Ensure area surrounding the drive complies with specifications. 34

Powersupplyvoltage,outputvoltage

5 The voltage from the power supply should fall within the input voltage specification range of the drive. 158

6 The voltage rating for the motor should match the drive output specifications. 23

Maincircuitwiring

7 Confirm proper branch circuit protection exists per National and Local codes. 44

8 Properly wire the power supply to drive terminals R/L1, S/L2 and T/L3. 47

9
Properly wire the drive and motor together. 
The motor lines and drive output terminals R/T1, V/T2 and W/T3 should match in order to produce the desired 
phase order. If the phase order is incorrect, the drive will rotate in the opposite direction.

56

10 Use 600 Vac vinyl-sheathed wire for the power supply and motor lines. 52

11 Use the correct wire gauges for the main circuit. Refer to Table 3.2, Table 3.3, or Table 3.4. 52

•  When using comparatively long motor cable, calculate the amount of voltage drop.

Motor rated voltage (V) x 0.02 ≥
3 x voltage resistance (Ω/km) x cable length (m) x motor rated current (A) x 10-3

52

•  If the cable between the drive and motor exceeds 50 m, adjust the carrier frequency (C6-02) accordingly. 56

12 Properly ground the drive. 56

13 Tightly fasten all terminal screws (control circuit terminals, grounding terminals). Refer to Table 3.2, Table 3.3, or Table 
3.4. 52

14

Set up overload protection circuits when running multiple motors from a single drive.

M1

OL1

OL2

OLn

MC1

MC2

MCn

M2

Mn

Drive

MC1 - MCn 
OL 1 - OL n 

 ... magnetic contactor
 ... thermal relay

Power supply

Note: Close MC1 through MCn before operating the drive.

–

15 If using a braking resistor, install a magnetic contactor. Properly install the resistor, and ensure that overload protection 
shuts off the power supply. 67

16 Verify phase advancing capacitors are NOT installed on the output side of the drive. –

Controlcircuitwiring

17 Use twisted-pair cables for all drive control circuit wiring. 58

18 Ground the shields of shielded wiring to the GND  terminal. 61

19 If using a 3-Wire sequence, properly set parameters for multi-function contact input terminals S1 through S7,and 
properly wire control circuits. 46

20 Properly wire any option cards. 307

21 Check for any other wiring mistakes. 
Only use a multimeter to check wiring. –

22 Properly fasten the control circuit terminal screws in the drive. Refer to Table 3.2, Table 3.3, or Table 3.4. 52

23 Pick up all wire clippings. –

24 Ensure that no frayed wires on the terminal block are touching other terminals or connections. –

25 Properly separate control circuit wiring and main circuit wiring. –

26 Analog signal line wiring should not exceed 50 m. –

27 Safe Disable Input wiring should not exceed 30 m. –
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Start-UpProgramming&Operation

This chapter explains the functions of the LED operator and how to program the drive for 
initial operation.

4.1 SECTIONSAFETY.................................................................................................. 72
4.2 USINGTHEDIGITALLEDOPERATOR................................................................... 74
4.3 THEDRIVEANDPROGRAMMINGMODES........................................................... 78
4.4 START-UPFLOWCHARTS...................................................................................... 84
4.5 POWERINGUPTHEDRIVE.................................................................................... 89
4.6 APPLICATIONSELECTION.................................................................................... 90
4.7 AUTO-TUNING....................................................................................................... 96
4.8 NO-LOADOPERATIONTESTRUN....................................................................... 102
4.9 TESTRUNWITHLOADCONNECTED.................................................................. 103
4.10VERIFYINGPARAMETERSETTINGSANDBACKINGUPCHANGES................... 104
4.11TESTRUNCHECKLIST......................................................................................... 106
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4.1SectionSafety

DANGER

ElectricalShockHazard
Donotconnectordisconnectwiringwhilethepowerison.
Failure to comply will result in death or serious injury.

 WARNING

ElectricalShockHazard
Donotoperateequipmentwithcoversremoved.
Failure to comply could result in death or serious injury. 
The diagrams in this section may include drives without covers or safety shields to illustrate details. Be sure to reinstall 
cover sor shields before operating the drives and run the drives according to the instructions described in this manual.
Alwaysgroundthemotor-sidegroundingterminal.
Improper equipment grounding could result in death or serious injury by contacting the motor case.
Donottouchanyterminalsbeforethecapacitorshavefullydischarged.
Failure to comply could result in death or serious injury. 
Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after 
the power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. 
To prevent electric shock, wait at least five minutes after all indicators are off and measure the DC bus voltage level 
to confirm safe level.
Donotallowunqualifiedpersonneltoperformworkonthedrive.
Failure to comply could result in death or serious injury. 
Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar with 
installation, adjustment and maintenance of AC drives.
Donotperformworkonthedrivewhilewearinglooseclothing,jewelryorwithouteyeprotection.
Failure to comply could result in death or serious injury. 
Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before 
beginning work on the drive.
Donotremovecoversortouchcircuitboardswhilethepowerison.
Failure to comply could result in death or serious injury.

FireHazard
Tightenallterminalscrewstothespecifiedtighteningtorque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Donotuseanimpropervoltagesource.
Failure to comply could result in death or serious injury by fire. 
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.
Donotuseimpropercombustiblematerials.
Failure to comply could result in death or serious injury by fire. 
Attach the drive to metal or other noncombustible material.
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4.1SectionSafety

NOTICE

Observeproperelectrostaticdischargeprocedures(ESD)whenhandlingthedriveandcircuitboards.
Failure to comply may result in ESD damage to the drive circuitry.
Neverconnectordisconnectthemotorfromthedrivewhilethedriveisoutputtingvoltage.
Improper equipment sequencing could result in damage to the drive.
Donotuseunshieldedcableforcontrolwiring.
Failure to comply may cause electrical interference resulting in poor system performance. Use shielded, twisted-
pair wires and ground the shield to the ground terminal of the drive.
Donotallowunqualifiedpersonneltousetheproduct.
Failure to comply could result in damage to the drive. 
Donotmodifythedrivecircuitry.
Failure to comply could result in damage to the drive and will void warranty. 
Sumitomo is not responsible for any modification of the product made by the user. This product must not be 
modified.
Checkallthewiringtoensurethatallconnectionsarecorrectafterinstallingthedriveandconnectingany
otherdevices.
Failure to comply could result in damage to the drive.
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4.2UsingtheDigitalLEDOperator

Use the LED operator to enter run and stop commands, display data, edit parameters, as well as display fault and 
alarm information.

◆ Keys,Displays,andLEDs

STOP

(Hz)

(Hz)
(A)
(V)

:
:
:
:
:
:
:
:
:
:

Fref
FWD/REV Sel
Fout
lout
Mon1
Monitor
Verify
SetUpGuide
Program
Auto-Tuning

Read manual before installing.
Risk of electric shock.

Wait 1 minute for capacitor discharge after
disconnecting power supply.
To conform to requirements, make sure to
ground the supply neutral for 400V class.

WARNING

HF-520

STOP

9

5
1

2

3

4 6
7 8

10

11
12 13

15

14

16

STOP

Table4.1KeysandDisplaysontheLEDOperator

No. Display Name Function

1 Data Display Area Displays the frequency reference, parameter number, etc.

2 ESC Key Returns to the previous menu.

3 RESET Key Moves the cursor to the right. 
Resets the drive to clear a fault situation.

4 RUN Key Starts the drive.

5 Up Arrow Key Scrolls up to select parameter numbers, setting values, etc.

6 Down Arrow Key Scrolls down to select parameter numbers, setting values, etc.

7 STOP STOP Key

Stops the drive.
Note:Stop priority circuit. Pressing the STOP key will always cause the drive to stop the 
motor, even when a Run command is active at an external Run command source. Set 
parameter o2-06 to 0 to disable the STOP key priority.

8 ENTER Key Selects all modes, parameters, settings, etc. 
Selects a menu item to move from one display screen to the next.

9 LO/RE Selection Key

Switches drive control between the operator (LOCAL) and the control circuit terminals 
(REMOTE).
Note: LOCAL/REMOTE key effective during stop in drive mode. If the digital operator 
could change from REMOTE to LOCAL by incorrect operation, set o2-01 (LOCAL/
REMOTE Key Function Selection) to “0” (disabled) to disable LOCAL/REMOTE key.

10 RUN Light Lit while the drive is operating the motor.

11 LO/RE Light Lit while the operator (LOCAL) is selected to run the drive.
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4.2UsingtheDigitalLEDOperator

No. Display Name Function

12 ALM LED Light

Refer to LED Screen Displays on page 75.
13 REV LED Light

14 DRV LED Light

15 FOUT LED Light

16 - Communication Port

Port used for USB Copy Unit, LCD Operator Keypad, and for connecting to a PC.
NOTICE: Use only specified cable when making connections to the drive. Failure to 
comply may damage the drive.
NOTICE: Do not open the port cover wider than 90 degrees. Failure to comply may 
break the port cover and leave the unprotected por tsusceptible to damage.

◆ DigitalTextDisplay
Text appears on the LED Operator as shown below. This section explains the meaning of text as it appears on the 
display screen.

Lit Flashing

Table4.2DigitalTextDisplay
Text LED Text LED Text LED Text LED

0 9 I R

1 A J S

2 B K T

3 C L U

4 D M <1> V

5 E N W <1>

6 F O X None

7 G P Y

8 H Q Z None

<1> Displayed in two digits.

◆ LEDScreenDisplays
Display Lit Flashing Off

When the drive detects an alarm or error

•  When an alarm occurs
•  oPE detected
•  When a fault or error occurs during Auto-
    Tuning

Normal state (no fault or alarm)

Motor is rotating in reverse — Motor is rotating forward

Drive Mode 
Auto-Tuning When Engineering Software Tools is used Programming Mode

Displays output frequency (Hz) — —

As illustrated in this 
manual
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4.2UsingtheDigitalLEDOperator

◆ LO/RELEDandRUNLEDIndications

LED Lit Flashing FlashingQuickly<1> Off

When a Run command is 
selected from the LED operator 
(LOCAL)

– –
Run command is selected from 
device other than LED operator 
(REMOTE)

During Run
•  During deceleration to stop
•  When a Run command is input 
   and frequency reference is 0

•  During deceleration at a  
   fast-stop.
•  During stop by interlock  
   operation. <2>

During stop

As shown

<1> Refer to Figure 4.1 for the difference between “flashing” and “flashing quickly”.
<2> Refer to the description for parameter U4-21 on page 365 for information on verifying operation interlock.

Flashing

ON ON

ON

ON ON

ON

1 s

Flashing
quickly

Figure4.1RUNLEDStatusandMeaning

/

Drive output frequency
during stop

Frequency setting

OFF ON

Flashing

OFFOFFRUN LED

RUN

0 Hz
6 Hz

RUNSTOP STOP

Figure4.2RUNLEDandDriveOperation
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4.2UsingtheDigitalLEDOperator

◆ MenuStructureforDigitalLEDOperator

XX XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XXXX

XXXX

X

:

:

:

:

Turn the power on

Forward Selection Reverse Selection

Output Frequency

Output Current

Output Voltage

Monitor Display

Verify Menu

Set Up Mode

Parameter Setting Mode

Auto-Tuning

Description of Key Operations

Note: “XX” characters are shown in this manual.  
          The drive will display the actual setting values.

P
R

O
G

R
A

M
M

IN
G

 M
O

D
E

D
R

IV
E

 M
O

D
E

<1>

Application Preset

Figure4.3DigitalLEDOperatorScreenStructure

<1> Reverse can only be selected when LOCAL is set.



78

4.3TheDriveandProgrammingModes
The drive functions are divided into two main groups accessible via the Digital LED Operator:
DriveMode: The Drive mode allows motor operation and parameter monitoring. Parameter settings cannot be 
changed when accessing functions in the Drive Mode (Table 4.3)
ProgrammingMode: The Programming Mode allows access to setup/adjust, verify parameters and Auto-Tuning. 
The drive prohibits changes in motor operation such as start/stop when the Digital LED Operator is accessing a 
function in the Programming Mode.
Table 4.3 illustrates the different functions visible as the “Up arrow” is scrolled immediately after powering up the 
drive.

Note: When b1-08 (Run Command Selection while in Programming Mode) is set to 1 (enabled), the drive can run even if the mode is 
switched to the programming mode. When setting b1-08 to 0 (disabled), the mode cannot be switched to the programming mode 
while the drive is running.

Table4.3SummaryofModes

ModeGroup Description KeyPress LEDDigitalOperatorDisplay<1>

DriveModeFunctions
(Motoroperationandmonitoring)

Frequency Reference Display (Initial 
power-up state)

Forward/Reverse

Output Frequency Display

Output Current Display

Output Voltage Reference

Monitor Display

ProgrammingModeFunctions
(Changingparameters)

Verify Function

Setup Group Parameters

All Parameters

Auto-Tuning

<1> The enlarged illustration of the LED indicates that the LED is on.

4.3TheDriveandProgrammingModes
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4.3TheDriveandProgrammingModes

◆ NavigatingtheDriveandProgrammingModes
The drive is set to operate in Drive Mode when it is first powered up. Switch between display screens by using the 

 and  keys.

PowerUp

Frequency Reference

STOP

Default Setting

This display screen allows the user to monitor and set the frequency reference while the 
drive is running. Refer to The Drive and Programming Modes on page 78.
Note:The user can select items to display when the drive is first powered up by setting 
parameter o1-02.

DriveMode

Forward/Reverse  : Motor rotates forward.
 : Motor rotates in reverse.

Note: For applications that should not run in reverse (fans, pumps, etc.), set parameter b1-
04 = “1” to prohibit the motor from rotating in reverse. This sequence also puts the

The LED is lit when 
LOCAL is selected

Switching to reverse:

drive in LOCAL mode.  

Output Frequency Display
Monitors the frequency output by the drive.

Output Current Display
Monitors the output current of the drive.

DriveMode

Output Voltage Reference 
(Default setting) Scroll through o1-01 (User Monitor Selection) until the desired contents appear.  

Refer to Parameter List on page 321

Monitor Display
Monitor parameters (U parameters) are displayed.

Programming
Mode

Verify Function
Lists all parameters that have been edited or changed from default settings.  
Refer to Verifying Parameter Changes: Verify Menu on page 82.

Setup A select list of parameters necessary to get the drive operational quickly.  
Refer to The Setup Group within the Programming Mode on page 80.
Note: Parameters to be displayed differ depending on the setting of A1-06 (Application 
Preset). Refer to Application Selection on page 90.

Parameter Setting
Allows the user to access and edit all parameter settings.  
Refer to Parameter List on page 321.

Auto-Tuning
Motor parameters are calculated and set automatically.  
Refer to Auto-Tuning on page 96.

DriveMode
Frequency Reference

Returns to the frequency reference display screen.
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■ DriveModeDetails
The following actions are possible in the Drive Mode:
• Run and stop the drive.
• Monitor the operation status of the drive (frequency reference, output frequency, output current, output voltage, etc.).
• View information on an alarm.
• View a history of alarms that have occurred.

Note: Select "Drive Mode" when running. The mode can be switched to any mode (program mode, etc.) other than drive mode while the 
drive is stopped. However, the drive cannot be operated in other modes. Return the mode to "Drive Mode" after completing periodic 
inspection.

Figure 4.4 illustrates changing the default frequency reference of F 0.00 (0 Hz) to F 6.00 (6 Hz) while in Drive Mode. 
This example assumes the drive is set to LOCAL.

Frequency reference 
display at power up

Press to select LOCAL

Press until the frequency 
 reference becomes 6 Hz

Press to select the 
digit to the right

Frequency reference 
display at power up

Press to select LOCAL

Press until the frequency 
 reference becomes 6 Hz

Press to select the 
digit to the right

STOPSTOP

Figure4.4SettingtheFrequencyReferencewhileinDriveMode

Note: The drive will not accept a frequency reference set value unless the ENTER key is pressed after the frequency reference is entered.
This feature prevents accidental setting of the frequency reference. By setting o2-05 (Frequency Reference Setting Method Selection) 
to 1 (Enabled), the drive will accept the frequency reference while it is being adjusted on the digital operator..

■ ProgrammingModeDetails
The following actions are possible in the programming mode:
• VerifyFunction: Verify parameter setting changes from original default values.
• SetupGroup: Access a list of commonly used parameters to simplify setup.
• ParameterSettingMode: Access and edit all parameter settings.
• Auto-Tuning: Automatically calculates and sets motor parameters for Sensorless Vector control to optimize the 

drive for the motor characteristics.
TheSetupGroupwithintheProgrammingMode
In Setup Group, the user can access the minimum group of parameters required to operate the application.

Note: Setup Group parameters are listed in Table 4.4.

Note: Pressing ENTER from APPL navigates to the Application Preset setting display. When the set value is changed, the parameter is 
changed to the optimum value for each application. It is set to 0 (General-purpose) prior to shipment. Refer to Application Selection 
on page 90.

Figure 4.5 illustrates the keys to press to enter the Setup Group.
In this example, the source of the frequency reference is changed from the control circuit terminals to the LED 
Operator (i.e., b1-01 is changed from 1 to 0).
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4.3TheDriveandProgrammingModes

STOP

STOP

STOP

STOP

STOP

STOP

Control Circuit
Terminal

 
Select digit 

to edit

Parameter DisplayLED Operator

Frequency reference 
appears when powered up

Parameter Display

<1> Pressing ENTER from APPL navigates to the Application 
Preset setting display. When the set value is changed, the 
parameter is changed to the optimum value for each 
application.  It is set to 0 (General-purpose) prior to shipment.
<2> Move to the right to change parameter settings. Scroll 
down to view and check settings in the Setup Mode.
<3> To return to the Top Menu, press        . To view or edit
other parameters, press        and        .   

 

 Press until 
appears

<2>

<1>

<3>

Application
Preset

Figure4.5SetupGroupExample

◆ ChangingParameterSettingsorValues
This example explains changing C1-01 (Acceleration Time 1) from 10.0 seconds (default) to 20.0 seconds.

Step Display/Result

1. Turn on the power to the drive. The initial display appears.

2. Press the  key until the Setup Mode Screen appears.

3. Press the  key to view the parameter setting display.

4. Scroll through parameters by pressing the  key until C1-01 appears.

5. Press  to view the current setting value (10.0). (Number farthest to the leftf lashes)

6. Press  until the desired number is selected. (“1” flashes)

7. Press the  key and enter 0020.0.

8. Press  and the drive will confirm the change.

9. The display automatically returns to the screen shown in Step 4.

10. Press the  key until back at the initial display.



82

4.3TheDriveandProgrammingModes

◆ VerifyingParameterChanges:VerifyMenu
The Verify Menu lists edited parameters from the Programming Mode or as a result of Auto-Tuning. The Verify 
Menu helps determine which settings have been changed, and is particularly useful when replacing a drive. If no 
settings have been changed, the Verify Menu will read  . The Verify menu also allows users to access and re-edit 
previously edited parameters.

Note: The Verify Menu will not display A1-oo parameters (except for A1-02), nor will it display parameters A2-01 to A2-32 or E5-01 even if 
those parameters have been changed from default settings.

The following example is a continuation of the steps beginning on page 81. Here, parameter C1-01 is accessed using 
the Verify Menu and is changed again to 20.0 s.
To check the list of edited parameters:

Step Display/Result

1. Turn on the power to the drive. The initial display appears.

2. Press  until the display shows the “Verify” representation.

3.
Press  to enter the list of parameters that have been edited from their original 
default settings.

Scroll through the list by pressing the  key.

4. Press the  key until C1-01 appears.

5. Press the  key to access the setting value. (number farthest to the left flashes)

◆ SwitchingBetweenLOCALandREMOTE
Entering the run command using the LED operator is referred to as LOCAL, while entering the run command from an 
external device via the control circuit terminals or network option is referred to as REMOTE.
WARNING! Sudden Movement Hazard. The drive may start unexpectedly if the Run command is already applied when switching from 
LOCAL mode to REMOTE mode when b1-07 = 1, resulting in death or serious injury. Be sure all personnel are clear of rotating machinery and 
electrical connections prior to switching between LOCAL mode and REMOTE mode.

There are two ways to switch between LOCAL and REMOTE.
Note:1. After selecting LOCAL, the LO/RE light will remain lit.
 2. The drive will not allow the user to switch between LOCAL and REMOTE during run.

■ UsingtheLO/REKeyontheLEDOperator

Step Display/Result

1. Turn on the power to the drive. The initial display appears.

2.
Press  . The LO/RE light will light up. The drive is now in Local.

To set the drive for REMOTE operation, press the  key again.
STOP

■ UsingInputTerminalsS1throughS7toSwitchbetweenLO/RE
Switch between LOCAL and REMOTE using one of the digital input terminals S1 through S7 (set the corresponding 
parameter H1-01 through H1-07 to “1”).
Follow the example below to set the digital input terminals.

Note:1. Refer to Parameter List on page 321 for a list of digital input selections.
 2. Setting a multi-function input terminal to a value of 1 disables the LO/RE key on the LED operator.
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4.3TheDriveandProgrammingModes

◆ ParametersAvailableintheSetupGroup
■ SetupMode(STUP)
Parameters used for this drive are classified into A to U. To simplify the drive setup, frequently used parameters are 
selected and input into Setup Mode.

1. To set a parameter, the Setup Mode must be displayed first. Press the Up/Down key until  is displayed.
2. Select the parameter and change the setting. Table 4.4 lists parameters available in the Setup group. If the 

desired parameter cannot be set in the Setup mode, use the Parameter Setting mode.
Note:1. When parameter A1-02 (Control Method Selection) is changed, some parameter set values are also changed automatically.
 2. Use the “Par” menu in the Programming mode to access parameters not listed in the Setup Group.
 3. Display parameters depend on A1-06. Refer to Application Selection on page 90.

Table4.4SetupGroupParameters
Parameter Name Parameter Name

A1-02 Control Method Selection E1-01 Input Voltage Reference
b1-01 Frequency Reference Selection 1 E1-03 V/f Pattern Selection
b1-02 Run Command Selection 1 E1-04 Maximum Output Frequency
b1-03 Stop Method Selection E1-05 Maximum Voltage
C1-01 Acceleration Time 1 E1-06 Base Frequency
C1-02 Deceleration Time 1 E1-09 Minimum Output Frequency
C6-01 Duty Selection E1-13 Base Voltage
C6-02 Carrier Frequency Selection E2-01 Motor Rated Current
d1-01 Frequency Reference 1 E2-04 Number of Motor Poles
d1-02 Frequency Reference 2 E2-11 Motor Rate Capacity
d1-03 Frequency Reference 3 H4-02 Terminal AM Gain Setting
d1-04 Frequency Reference 4 L1-01 Motor Protection Function Selection
d1-17 Jog Frequency Reference L3-04 Stall Prevention Selection during Deceleration
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4.4Start-upFlowcharts
The flowcharts in this section summarize basic steps required to start the drive. Use the flowcharts to determine 
the most appropriate start-up method for a given application. The charts are intended as a quick reference to help 
familiarize the user with start-up procedures.

Flowchart Subchart Objective Page
A Basic startup procedure and motor tuning. 85

A-1 Simple motor setup with Energy Savings or Speed Search using V/f mode. 86
A-2 High-performance operation using Sensorless Vector (SV) motor control. 87

- Setup of drive using application specific selections. Refer to Application Selection on page 90. -
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4.4Start-upFlowcharts

◆ FlowchartA:BasicStart-upandMotorTuning
Figure 4.6, Flowchart A, describes basic start-up sequence for the drive and motor system. This sequence varies 
slightly depending on application. Use drive default parameter settings in simple applications that do not require 
high precision.

Install and wire the drive as explained in Chapters 1, 2, and 3 

START

Apply main power on to the drive
Adhere to safety messages concerning application of power 

Application Presets 
A1-06 used ? 

No

Set the control mode in parameter A1-02.

Set the basic parameters

Refer to 
Application
Selection section

To  To  
Flowchart A-1

Control Mode
A1-02 =

0: V/f control

2: Sensorless  
Vector controlFlowchart A-2

* b1-01/02 for frequency reference and run command source selection
* H1-,H2-,H3-,H4-,H6- for I/O terminal setting
* d1- for multi-speed references if used
* C1- and C2-
* C6-01 for heavy/normal duty mode selection
* L3-04 if braking options are used

for accel./decel. and S-curve time settings

Run the motor without load; check the rotation direction and operation.
Verify external signal commands to the drive work as desired.

Couple the load or machine to the motor. Run the machine and check for desired operation.

Fine tune parameters. Adjust application settings (PID, ...) if necessary.

Check the machine operation and verify parameter settings.

Drive is ready to run the application.

From Flowchart A-1, A-2

Yes

TO

FROM

Figure4.6BasicStart-upandMotorTuning
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◆ SubchartA1:SimpleMotorSetupwithEnergySavingsorSpeedSearchUsingV/fMode
Figure 4.7, Flowchart A1, describes simple motor setup for V/f control. V/f Motor Control is suited for the most basic 
applications such as fans or pumps. This procedure illustrates using Energy Savings and Speed Estimation Speed 
Search. V/f control can be used where rotational auto-tuning cannot be performed.

From 
Flowchart 

A

Set or verify the V/f pattern settings E1-.

Energy Savings 
(b8-01=1) 

or
Speed Estimation 

Speed Search (b3-24=1) 
enabled ?

Is the motor cable 
longer than 50 m? Perform Rotational Auto-Tuning 

for V/f Control
 (T1-01 = 3)

NO
YES

Perform Stationary Auto-Tuning for 
terminal resistance (T1-01 = 2)

YES
NO

Return to 
Flowchart 

A

Figure4.7SimpleMotorSet-UpwithEnergySavingsorSpeedSearchUsingV/fMode

4.4Start-upFlowcharts
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4.4Start-upFlowcharts

◆ SubchartA2:HighPerformanceOperationUsingSensorlessVectorControl
Figure 4.8, Flowchart A2, describes Sensorless Vector Control for high-performance motor operation. This is 
appropriate for applications requiring high starting torque, torque limits, and improved speed regulation.

From 
Flowchart 

A

Possible for motor to 
rotate during tuning? <1>

<1> Rotational tuning should
be performed with the
load disconnected

NO YES

NO

Motor test report/ data
 sheet available?

NO

YES

YES

Perform Rotating Auto-
Tuning  (T1-01 = 0)

Is the motor cable 
longer than 50 m?

Perform Stationary Auto-Tuning for 
terminal resistance (T1-01 = 2)

Enter the data from the motor data
sheet to E2- parameters.

Calculate necessary E2-
parameter data  using the 

nameplate information.

Return to 
Flowchart 

A

Figure4.8FlowchartA2:HighPerformanceOperationUsingSensorlessVectorControl
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4.5PoweringUptheDrive

4.5PoweringUptheDrive
◆ PoweringUptheDriveandOperationStatusDisplay
■ PoweringUptheDrive
Review the following checklist before turning the power on.

ItemtoCheck Description

Powersupplyvoltage

Ensure the power supply voltage is correct: 
200 V class: single-phase 200 to 240 Vac 50/60 Hz 
200 V class: 3-phase 200 to 240 Vac 50/60 Hz 
400 V class: 3-phase 380 to 480 Vac 50/60 Hz

Properly wire the power supply input terminals (R/L1, S/L2, T/L3). 
(for single-phase 200 V class models, wire only R/L1 and S/L2)

Check for proper grounding of drive and motor.

Driveoutputterminalsand
motorterminals Properly wire drive output terminals U/T1, V/T2, and W/T3 with motor terminals U, V, and W.

Controlcircuitterminals Check control circuit terminal connections.
Drivecontrolterminalstatus Open all control circuit terminals (off).

Statusoftheloadand
connectedmachinery Uncouple the motor from the load.

■ StatusDisplay
When the power supply to the drive is turned on, the LED operator lights will appear as follows:

No. Name Description

Normal
Operation The data display area displays the frequency reference.  is lit.

Fault
Main circuit low voltage (ex)

Data displayed varies by the type of fault. Refer to Fault Displays, Causes, and Possible Solutions 
on page 245 for more information and possible solution.  and  are lit.

Note: Display will vary depending on drive settings.
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4.6ApplicationSelection
Several Application Presets are available to facilitate drive setup for commonly used applications. Selecting one 
of these Application Presets automatically sets the required parameters to the Application Preset default values 
and selects I/Os. In addition, the parameters most likely to be changed are assigned to the list of User Parameters, 
A2-01 through A2-16. These can be accessed in the Setup Mode and provide quicker application adjustment by 
eliminating the need to scroll through multiple menus.
The following presets can be selected:

Note:1. Do not set any value outside the allowable range for A1-06. Setting an out-of-range value will cause “APPL” to flash on the display in 
the Setup group and disable the up and down arrow keys on the digital operator. To fix this error, press the ESC key to return to the 
Setup group and then it will then be possible to switch to another mode using the up and down arrow keys.

 2. A1-06 setting can only be changed by initializing the drive by first setting A1-03 to 2220. Setting A1-06 to a value that is out of 
range will not adversely affect drive operation. When the drive should not be initialized because initialization will cause other 
problems, then A1-06 does not need to be changed.

WARNING! Confirm the drive I/O signals and external sequence before performing a test run. Setting parameter A1-06 may change the I/O 
terminal function automatically from the default setting. Failure to comply may result in death or serious injury.

No. ParameterName SettingRange Default

A1-06 Application Presets

0: Disabled 
1: Water supply pump 
2: Conveyor 
3: Exhaust fan 
4: HVAC 
5: Compressor 
6: Hoist 
7: Traveling 
8: Conveyor 2

0

◆ Setting1:WaterSupplyPumpApplication
Table4.5WaterSupplyPumpParameterSettings

No. Name DefaultSetting

A1-02 Control Method Selection 0: V/f Control

b1-04 Reverse Operation Selection 1: Reverse Prohibited

C1-01 Acceleration Time 1 1.0 s

C1-02 Deceleration Time 1 1.0 s

C6-01 Drive Duty Selection 1: Normal Duty

E1-03 V/f Pattern Selection 0FH

E1-07 Middle Output Frequency 30.0 Hz

E1-08 Middle Output Frequency Voltage 50.0 V

L2-01 Momentary Power Loss Operation Selection 1: Enabled

L3-04 Stall Prevention Selection during Deceleration 1: Enabled

Table4.6WaterSupplyPump:UserParameters(A2-01toA2-16)

No. ParameterName No. ParameterName

b1-01 Frequency Reference Selection 1 E1-08 Middle Output Frequency Voltage

b1-02 Run Command Selection 1 E2-01 Motor Rated Current

b1-04 Reverse Operation Selection H1-05 Multi-Function Digital Input Terminal S5 Function Selection

C1-01 Acceleration Time 1 H1-06 Multi-Function Digital Input Terminal S6 Function Selection

C1-02 Deceleration Time 1 H1-07 Multi-Function Digital Input Terminal S7 Function Selection

E1-03 V/f Pattern Selection L5-01 Number of Auto Restart Attempts

E1-07 Middle Output Frequency - -
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4.6ApplicationSelection

◆ Setting2:ConveyorApplication
Table4.7Conveyor:ParameterSettings

No. ParameterName DefaultSetting

A1-02 Control Method Selection 0: V/f Control

C1-01 Acceleration Time 1 3.0 s

C1-02 Deceleration Time 1 3.0 s

C6-01 Drive Duty Selection 0: Heavy Duty

L3-04 Stall Prevention Selection during Deceleration 1: Enabled

Table4.8Conveyor:UserParameters(A2-01toA2-16)

No. ParameterName No. ParameterName

A1-02 Control Method Selection C1-02 Deceleration Time 1

b1-01 Frequency Reference Selection 1 E2-01 Motor Rated Current

b1-02 Run Command Selection 1 L3-04 Stall Prevention Selection during Deceleration

C1-01 Acceleration Time 1 - -

◆ Setting3:ExhaustFanApplication
Table4.9ExhaustFan:ParameterSettings

No. ParameterName DefaultSetting

A1-02 Control Method Selection 0: V/f Control

b1-04 Reverse Operation Selection 1: Reverse Prohibited

C6-01 Drive Duty Selection 1: Normal Duty

E1-03 V/f Pattern Selection 0FH

E1-07 Middle Output Frequency 30.0 Hz

E1-08 Middle Output Frequency Voltage 50.0 V

L2-01 Momentary Power Loss Operation Selection 1: Enabled

L3-04 Stall Prevention Selection during Deceleration 1: Enabled

Table4.10ExhaustFan:UserParameters(A2-01toA2-16)

No. ParameterName No. ParameterName

b1-01 Frequency Reference Selection 1 E1-07 Middle Output Frequency

b1-02 Run Command Selection 1 E1-08 Middle Output Frequency Voltage

b1-04 Reverse Operation Selection E2-01 Motor Rated Current

b3-01 Speed Search Selection at Start H1-05 Multi-Function Digital Input Terminal S5 Function Selection

C1-01 Acceleration Time 1 H1-06 Multi-Function Digital Input Terminal S6 Function Selection

C1-02 Deceleration Time 1 H1-07 Multi-Function Digital Input Terminal S7 Function Selection

E1-03 V/f Pattern Selection L5-01 Number of Auto Restart Attempts

◆ Setting4:HVACFanApplication
Table4.11HVACFan:ParameterSettings

No. ParameterName DefaultSetting

A1-02 Control Method Selection 0: V/f Control

b1-04 Reverse Operation Selection 1: Reverse Prohibited

C6-01 Drive Duty Selection 1: Normal Duty

C6-02 Carrier Frequency Selection 3: 8.0 kHz

H2-03 Terminals P2 Function Selection 39: Watt Hour Pulse Output

L2-01 Momentary Power Loss Operation Selection 2: CPU Power Active - Drive will restart if power returns prior to 
control power supply shut down.

L8-03 Overheat Pre-Alarm Operation Selection 4: Operation at lower speed
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◆ Setting5:CompressorApplication
Table4.13Compressor:ParameterSettings

No. ParameterName DefaultSetting

A1-02 Control Method Selection 0: V/f Control

b1-04 Reverse Operation Selection 1: Reverse Prohibited

C1-01 Acceleration Time 1 5.0 s

C1-02 Deceleration Time 1 5.0 s

C6-01 Drive Duty Selection 0: Heavy Duty

E1-03 V/f Pattern Selection 0FH

L2-01 Momentary Power Loss Operation Selection 1: Enabled

L3-04 Stall Prevention Selection during Deceleration 1: Enabled

Table4.14Compressor:UserParameters(A2-01toA2-16):

No. ParameterName No. ParameterName

b1-01 Frequency Reference Selection 1 E1-03 V/f Pattern Selection

b1-02 Run Command Selection 1 E1-07 Middle Output Frequency

b1-04 Reverse Operation Selection E1-08 Middle Output Frequency Voltage

C1-01 Acceleration Time 1 E2-01 Motor Rated Current

C1-02 Deceleration Time 1 - -

No. ParameterName DefaultSetting

L8-38 Carrier Frequency Reduction 2: Enabled across entire frequency range.

Table4.12HVACFan:UserParameters(A2-01toA2-16)

No. ParameterName No. ParameterName

b1-01 Frequency Reference Selection 1 E1-03 V/f Pattern Selection

b1-02 Run Command Selection 1 E1-04 Maximum Output Frequency

b1-04 Reverse Operation Selection E2-01 Motor Rated Current

C1-01 Acceleration Time 1 H3-11 Terminal A2 Gain Setting

C1-02 Deceleration Time 1 H3-12 Terminal A2 Bias Setting

C6-02 Carrier Frequency Selection L2-01 Momentary Power Loss Operation Selection

d2-01 Frequency Reference Upper Limit L8-03 Overheat Pre-Alarm Operation Selection

d2-02 Frequency Reference Lower Limit o4-12 kWh Monitor Initialization

◆ Setting6:HoistApplication
Note:1. Read the instructions listed on page 93 when using Hoist Application Preset
 2. Perform Auto-Tuning after selecting the Hoist Application Preset.
 3. If UL3 appears on the operator display after Auto-Tuning is complete, set L6-01 to 0 to repeat the Auto-Tuning process.

Table4.15Hoist:ParametersandSettings

No. ParameterName DefaultSetting

A1-02 Control Method Selection 2: Sensorless Vector Control

b1-01 Frequency Reference Selection 1 0: Operator

b6-01 Dwell Reference at Start 3.0 Hz

b6-02 Dwell Time at Start 0.3 s

C1-01 Acceleration Time 1 3.0 s

C1-02 Deceleration Time 1 3.0 s

C6-01 Drive Duty Selection 0: Heavy Duty

C6-02 Carrier Frequency Selection 2: 5 kHz

d1-01 Frequency Reference 1 6.0 Hz

d1-02 Frequency Reference 2 30.0 Hz

d1-03 Frequency Reference 3 60.0 Hz

E1-03 V/f Pattern Selection 0FH
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4.6ApplicationSelection

No. ParameterName DefaultSetting

H2-02 Terminals P1 Function Selection 37: During Frequency Output

H2-03 Terminals P2 Function Selection 5: Frequency Detection 2

L2-03 Momentary Power Loss Minimum Baseblock Time 0.3 s

L3-04 Momentary Power Loss Voltage Recovery Ramp Time 0: Disabled

L4-01 Speed Agreement Detection Level 2.0 Hz

L4-02 Speed Agreement Detection Width 0.0 Hz

L6-01 Torque Detection Selection 1 8: UL3 at RUN - Fault

L6-02 Torque Detection Level 1 5%

L6-03 Torque Detection Time 1 0.5 s

L8-05 Input Phase Loss Protection Selection 1: Enabled  <1>

L8-07 Output Phase Loss Protection Selection 1: Enabled

L8-38 Carrier Frequency Reduction 1: Enabled below 6 Hz

L8-41 High Current Alarm Selection 1: Enabled (alarm is output)

<1> Disable L8-05 for single-phase models.

Table4.16Hoist:UserParameters(A2-01toA2-16):

No. ParameterName No. ParameterName

A1-02 Control Method Selection d1-02 Frequency Reference 2

b1-01 Frequency Reference Selection 1 d1-03 Frequency Reference 3

b6-01 Dwell Reference at Start E1-08 Middle Output Frequency Voltage

b6-02 Dwell Time at Start H2-01 Terminals MA, MB, and MC Function Selection

C1-01 Acceleration Time 1 L1-01 Motor Overload Protection Selection

C1-02 Deceleration Time 1 L4-01 Speed Agreement Detection Level

C6-02 Carrier Frequency Selection L6-02 Torque Detection Level 1

d1-01 Frequency Reference 1 L6-03 Torque Detection Time 1

◆ NotesonControllingtheBrakewhenUsingtheHoistApplicationPreset
PreventingInadvertentBrakeReleasebyDisablingFrequencyDetectionDuringaBaseblockCondition
The frequency detection function is used for controlling the brake.
Although the drive output will be shut off, the drive will maintain the frequency reference if an external Baseblock 
command is given (H1-xx = 8/9) and the Run command remains active. Disable the Frequency detection during 
Baseblock by setting parameter L4-07 = “0” to prevent the brake remaining open during Baseblock condition.
BrakeControlDuringSafeDisableInput
If the Safe Disable input is released, the drive output will shut off and the frequency reference will reset to 0 and the 
brake will close, regardless if the Run command is active. The Run command must be cycled before the drive can 
restart.
The table below shows how to set up the drive when using output terminals P2-PC as brake control output.

Function Parameter Setting V/f SV

Frequency Detection 2 
Digital Output (Brake Control) H2-03 5 O O

Frequency Detection 
during Baseblock L4-07 0 O O

Frequency Detection Level 
(Brake Open Frequency) L4-01 1.0 to 3.0 Hz  <1> O O

Frequency Detection Width 
(Brake Close Bandwidth) L4-02 0.0 to 0.5 Hz  <2> O O

<1> This is the setting recommended when using Sensorless Vector Control. In V/f Control, set the level as the motor rated slip frequency 
plus 0.5 Hz. Not enough motor torque will be created if this value is set too low, and the load may tend to slip. Make sure this value 
is greater than the minimum output frequency and greater than the value of L4-02 as shown in the diagram below. If set too high, 
however, there may be a jolt at start.

<2> Hysteresis for Frequency Detection 2 can be adjusted by changing the Frequency Detection Width (L4-02) between 0.0 and 0.5 Hz. If the 
load slips during stop, make changes in steps of 0.1 Hz until the load no longer slips..
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L4-02
L4-01

OFFON

timeoutput
 frequency

Frequency
 Dectection 2

Figure4.10FrequencyDetection2

Thebrakingsequenceshouldbedesignedasfollows:
• A normally open signal (N.O.) should be used to control the brake so that it is released when terminal P2-PC closes.
• When a fault signal is output, the brake should close. 

Note: The drawing below shows a control wiring example for the crane application preset:

Safety 
Circuit BR

    Drive

（Forward）

24 V

Frequency Detect 2

UP

DOWN

High speed

Low speed

（Reverse）
S2

（Multi-step speed 2) 

MA 

MB 

MC 

P2

PC

S6 

SC

Fault Contact Holding brake
auxilary relay coil

S1

Figure4.11BrakeControlWiring

• When changing the speed using an analog signal, make sure that the source of the frequency reference is 
assigned to the control circuit terminals (b1-01 = 1).

• A sequence to open and close the holding brake appears in the diagram below.

Time

UPS1-SC

S6-SC

OFF

OFF

d1-03
d1-01 (Enabled when b1-01 = 0)

L4-01 b2-01

OFF
DC Injection braking

ON

ON

ONP2-PC
Holding brake

Fast/Slow

Output frequency
0

Frequency Detection 2
(H2-03＝05)

Closed ClosedOpen

b6-02

b6-01

Input

Output

Figure4.12HoldingBrakeTimeChart

◆ Setting7:TravelingApplication
Table4.17Traveling:ParametersandSettings

No. ParameterName DefaultSetting

A1-02 Control Method Selection 0: V/f Control

b1-01 Frequency Reference Selection 1 0: Operator

C1-01 Acceleration Time 1 3.0 s

C1-02 Deceleration Time 1 3.0 s

C6-01 Drive Duty Selection 0: Heavy Duty

C6-02 Carrier Frequency Selection 2: 5 kHz

d1-01 Frequency Reference 1 6.0 Hz

d1-02 Frequency Reference 2 30.0 Hz

d1-03 Frequency Reference 3 60.0 Hz

H1-05 Multi-Function Digital Input Terminal S5 Function 3: Multi-Step Speed 1

H1-06 Multi-Function Digital Input Terminal S6 Function 4: Multi-Step Speed 2

H2-02 Terminals P1 Function Selection 37: During frequency output

L3-04 Stall Prevention Selection during Deceleration 0: Disabled
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4.6ApplicationSelection

No. ParameterName DefaultSetting

L8-05 Input Phase Loss Protection Selection 1: Enabled <1>

L8-07 Output Phase Loss Protection Selection 1: Triggered when a single phase is lost

L8-38 Carrier Frequency Reduction 1: Enabled below 6 Hz

L8-41 High Current Alarm Selection 1: Enabled (alarm output)

<1> Disable L8-05 for single-phase models.

Table4.18Traveling:UserParameters(A2-01toA2-16):

No. ParameterName No. ParameterName

b1-01 Frequency Reference Selection 1 d1-03 Frequency Reference 3

C1-01 Acceleration Time 1 E2-01 Motor Rated Current

C1-02 Deceleration Time 1 H1-05 Multi-Function Digital Input Terminal S5 Function

C6-02 Carrier Frequency Selection H1-06 Multi-Function Digital Input Terminal S6 Function

d1-01 Frequency Reference 1 H2-01 Terminals MA, MB, and MC Function Selection

d1-02 Frequency Reference 2 L1-01 Motor Overload Protection Selection

◆ Setting8:ConveyorApplication2
This setting is available in drive software versions PRG: 1020 and later.

Table4.19Conveyor2:ParametersandSettings

No. ParameterName DefaultSetting

A1-02 Control Method Selection 0: V/f Control

C1-01 Acceleration Time 1 3.0 s

C1-02 Deceleration Time 1 3.0 s

C6-01 Drive Duty Selection 0: Heavy Duty

L3-04 Stall Prevention Selection during Deceleration 0: Disabled

n3-13 Overexcitation Deceleration Gain 1.4

n3-21 High-Slip Suppression Current Level 150%

Table4.20Conveyor2:UserParameters(A2-01toA2-16):

No. ParameterName No. ParameterName

A1-02 Control Method Selection E2-01 Motor Rated Current

b1-01 Frequency Reference Selection 1 L3-04 Stall Prevention Selection during Deceleration

b1-02 Run Command Selection 1 n3-13 Overexcitation Deceleration Gain

C1-01 Acceleration Time 1 n3-21 High-Slip Suppression Current Level

C1-02 Deceleration Time 1 - -
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4.7Auto-Tuning

◆ TypesofAuto-Tuning
There are three types of Auto-Tuning. Select the best type of Auto-Tuning for the application. Refer to Auto-Tuning 
Procedure on page 97.

Type Setting ApplicationConditionsandBenefits ControlMode

Rotational
Auto-Tuning
forV/fControl

T1-01 = 3

•  Assumes the motor can rotate during the Auto-Tuning process
•  Improves torque compensation, slip compensation, energy  
   savings, and Speed Search performance
•  Should be performed when Speed Estimation Type Speed Search 
    or Energy Saving is used in V/f Control

V/f Control

RotationalAuto-
Tuning
forOLVControl

T1-01 = 0
•  Assumes the motor can rotate during the Auto-Tuning process 
•  Achieves high-performance motor control and should be  
   performed whenever Open Loop Vector Control is used

Sensorless Vector Control

StationaryAuto-
Tuning
forLine-to-Line
Resistance(V/fand
OLVControl)

T1-01 = 2

For use when:
•  The motor cable exceeds 50 m
•  The motor cable length has been modified after Auto-Tuning has 
    been previously performed
•  When motor capacity and drive capacity differ

V/f Control, Sensorless Vector Control

◆ BeforeAuto-TuningtheDrive
Check the items below before Auto-Tuning the drive.

■ BasicAuto-TuningPreparations
• Auto-Tuning automatically determines the electrical characteristics of the motor. This is fundamentally different 

from other types of Auto-Tuning features used in servo systems.
• Auto-Tuning requires the user to input data from the motor nameplate. Make sure the information written on the 

nameplate is available before Auto-Tuning the drive.
• For best performance, be sure the drive input supply voltage equals or exceeds the motor rated voltage.

Note: Performance can be enhanced by using a motor with a base voltage that is 20 V (40 V for 400 V class models) lower than the input 
supply voltage. This may be of special importance when operating the motor above 90% of base speed, where high torque precision 
is required.

• To cancel Auto-Tuning, press the STOP key on the LED operator.
• Table 4.21 describes digital input and output terminal status during Auto-Tuning.

Table4.21DigitalInputandOutputOperationDuringAuto-Tuningr
Auto-TuningType DigitalInput DigitalOutput

RotationalAuto-TuningforV/fControl Not available Functions the same as during normal operation
RotationalAuto-TuningforOLVControl Not available Functions the same as during normal operation

StationaryAuto-TuningforLine-to-LineResistance Not available Maintains the status at the start of Auto-Tuning

WARNING! Sudden Movement Hazard. Do not release the mechanical brake during stationary Auto-Tuning. Inadvertent brake release may 
cause damage to equipment or injury to personnel. Ensure that the mechanical brake release circuit is not controlled by the drive multi-
function digital outputs.

Note: It is recommended that Rotational Auto-Tuning is performed with the load disconnected. Failure to comply could result in improper 
drive operation. If Rotational Auto-Tuning is performed for a motor coupled to a load, the motor constants will be inaccurate and the 
motor may exhibit abnormal operation. Disconnect or decouple the motor from the load.

■ NotesonRotationalAuto-Tuning
• For optimal performance, Auto-Tuning should only be done with the motor uncoupled from the load for 

applications requiring high performance over a wide speed range.
• If motor and load can not be uncoupled, the load should be lower than 30% of the rated load. Performing Rotational 

Auto-Tuning with a higher load will set motor parameters incorrectly, and can cause irregular motor rotation.
• Ensure the motor-mounted brake is fully released if installed.
• Connected machinery should be allowed to rotate the motor. 
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4.7Auto-Tuning

■ NotesonStationaryAuto-TuningforTerminalResistanceOnly
• If the motor cable lead length has been significantly modified after Auto-Tuning has already been performed, 

perform Stationary Auto-Tuning with the new cables.
• Perform when using motor cables longer than 50 m with V/f Control.
WARNING! Electrical Shock Hazard. When executing stationary Auto-Tuning for line-to-line resistance only, the motor does not rotate, 
however, power is applied. Do not touch the motor until Auto-Tuning is completed. Failure to comply may result in injury from electrical shock.

◆ Auto-TuningInterruptionandFaultCodes
If tuning results are abnormal or the STOP key is pressed before completion, Auto-Tuning will be interrupted and a 
fault code will be displayed on the digital operator.

A B

A – Normal Auto-Tuning Display B – Auto-Tuning Interrupted

Figure4.13Auto-TuningInterruptionDisplay

◆ PerformingAuto-Tuning
■ Auto-TuningProcedure
Auto-Tuning should generally be performed in the following steps.

1. Refer to Before Auto-Tuning the Drive on page 96.

2. Determine which type of Auto-Tuning best fits the application requirements following Figure 4.14.
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Run the motor without the load.  
Fine tune parameters if needed.

Connect the load and run the motor.
Fine tune parameters if needed.

Verify system operates as required.

Is the cable 
between the motor  

and drive longer  
than 50 m?

YES NO NOYES

NOYES

YES

Auto-Tuning finished.

NOTICE: Auto-Tuning with
a connected load is possible,
but may result in less than 
optimum performance. 

Stationary Auto-Tuning for 
Line-to-Line Resistance 

(T1-01 = 2)

V/f Rotational 
Auto-Tuning 
(T1-01 = 3)

Rotational 
Auto-Tuning 
(T1-01 = 0)

START

Select a V/f pattern
E1-03

Open Loop Vector
A1-02 = 2

Select the Motor Control Mode A1-02  

Can the load be 
disconnected from 

the motor? 

Will the application
allow motor rotation 

for Auto-Tuning?

NO Is the total  
connected load  

expected to be less  
than 30% of the motor  

rating?

V/f Control 
A1-02 = 0

Use V/f control (A1-02 = 
0) or set motor 
parameters manually if 
SV control is needed

Figure4.14Auto-TuningSelection

3. Enter the type of Auto-Tuning to parameter T1-01.

4. Enter the motor nameplate data.

5. Start the Auto-Tuning process when prompted by the drive.

6. If Auto-Tuning was successfully performed, do a test run without the load and make any necessary 
parameter adjustments.

7. If the test run was successful, do a test run with the load connected and make parameter adjustments if necessary.

4.7Auto-Tuning

◆ Auto-TuningExample
The following example illustrates how to perform Rotational Auto-Tuning for Sensorless Vector Control (A1-02 = 2).

■ SettheSelectedTypeofAuto-Tuning

Step Display/Result

1. Turn on the power to the drive. The initial display appears.

2. Press the   key until the Auto-Tuning display appears.
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4.7Auto-Tuning

Step Display/Result

3. Press  to begin setting parameters.

4. Press  to display the value for T1-01.

5. Press  to select the digit to edit.

6. Press  and set the drive to perform Rotational Auto-Tuning (00).

7. Save the setting by pressing  .

8. The display automatically returns to the display shown in Step 3.

■ EnterDatafromtheMotorNameplate
After selecting the type of Auto-Tuning, enter the data required from the motor nameplate.

Note: These instructions continue from Step 8 in “Set the Selected Type of Auto-Tuning”.

Step Display/Result

1. Press  to access the motor output power parameter T1-02.

2. Press  to view the default setting.

3. Press  to select the digit to edit.

4. Press  and enter the motor power nameplate data in kW.

5. Press  to save the setting.

6. The display automatically returns to the display in Step 1.

7.

Repeat Steps 1 through 5 to set the following parameters:
•  T1-03, Motor Rated Voltage
•  T1-04, Motor Rated Current
•  T1-05, Motor Base Frequency
•  T1-06, Number of Motor Poles
•  T1-07, Motor Base Speed

Note:1. For the details on each setting, Refer to Input Data for Auto-Tuning on page 100.
 2. For Stationary Auto-Tuning for Line-to-Line resistance only, set T1-02 and T1-04.

■ StartingAuto-Tuning
WARNING! Sudden Movement Hazard. The drive and motor may start unexpectedly during Auto-Tuning, which could result in death or 
serious injury. Ensure the area surrounding the drive motor and load are clear before proceeding with Auto-Tuning.
WARNING! Electrical Shock Hazard. High voltage will be supplied to the motor when Stationary Auto-Tuning is performed even with the 
motor stopped, which could result in death or serious injury. Do not touch the motor until Auto-Tuning has been completed.
NOTICE: Rotational Auto-Tuning will not function properly if a holding brake is engaged on the load. Failure to comply could result in 
improper operation of the drive. Ensure the motor can freely spin before beginning Auto-Tuning.
NOTICE: Never perform Rotational Auto-Tuning for a motor connected to a load. Failure to comply could result in improper drive operation. 
If Rotational Auto-Tuning is performed for a motor coupled to a load, the motor parameters will be inaccurate and the motor may exhibit 
abnormal operation. Disconnect or decouple the motor from the load.

Enter the required information from the motor nameplate. Press  to proceed to the Auto-Tuning start display.
Note: These instructions continue from Step 7 in “Enter Data from the Motor Nameplate”.

Step Display/Result

1. After setting T1-07 as illustrated in the previous section, press  and confirm the 
display is as described below:

2.
Press  to activate Auto-Tuning.  flashes.

Note: The first digit indicates which motor is undergoing Auto-Tuning (motor 1 or 
motor2). The second digit indicates the type of Auto-Tuning being performed.

3. Auto-Tuning finishes in approximately one to two minutes.
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◆ InputDataforAuto-Tuning
The T1-oo parameters are used to set the Auto-Tuning input data.

Note:1. Cycling power to the drive will reset any values set during the Auto-Tuning process to factory defaults.
 2. For motors that are to be operated in the field weakening range, first perform the Auto-Tuning with the base data, i.e. the frequency 

at which the motor is operating with its rated voltage (base frequency). After Auto-Tuning is complete, change the maximum 
frequency E1-04 to the desired value.

■ T1-00:Motor1/Motor2Selection
Selects the motor to be tuned when motor 1/2 switching is enabled, i.e., a digital input is set for function H1-oo = 
16. This parameter is not displayed if motor 1/2 switching is disabled.

No. Name SettingRange Default

T1-00 Motor 1/2 Selection 1 or 2 1

Setting1:Motor1
Auto-Tuning automatically sets parameters E1-oo and E2-oo for motor 1.
Setting2:Motor2
Auto-Tuning automatically sets parameters E3-oo and E4-oo for motor 2. Make sure that motor 2 is connected to 
the drive for Auto-Tuning.

■ T1-01:TuningModeSelection
Sets the type of Auto-Tuning to be used. Refer to Types of Auto-Tuning on page 96 for details on different types of 
Auto-Tuning.

No. Name SettingRange Default

T1-01 Auto-Tuning Mode Selection 0, 2 (SV) 2, 3 (V/f ) 0 (SV) 2 (V/f )

Setting0:RotatingAuto-TuningforSensorlessVectorControl
Setting2:StationaryAuto-TuningforLine-to-LineResistance
Setting3:RotatingAuto-TuningforV/fControl

■ T1-02:MotorRatedPower
Used to set the motor rated power according to the motor nameplate value. For optimal performance, the motor 
rated power should be between 50 and 100% of the drive rating.

No. Name SettingRange Default

T1-02 Motor Rated Power 0.03 to 650.00 kW Determined by 
o2-04 and C6-01

■ T1-03:MotorRatedVoltage(T1-01=0or3)
Used to set the motor rated voltage according to the motor nameplate value. If the motor is used above its base 
speed, enter the voltage at base speed here.
For higher tuning precision and better control performance, enter the motor no-load voltage here if known. The 
motor no-load voltage is referred as to the voltage needed to operate the motor under no-load condition at its rated 
speed. Refer to the motor data sheet.

No. Name SettingRange Default

T1-03 Motor Rated Voltage 0.0 to 255.5 V <1> 200.0 V <1>

<1> Values shown here are for 200 V class drives. Double values when using a 400 V class drive.

■ T1-04:MotorRatedCurrent
Used to set the motor rated current according to the motor nameplate value. For optimal performance in SV, the motor 
rated current should be between 50 and 100% of the drive rating. Enter the current at the motor base speed.

No. Name SettingRange Default

T1-04 Motor Rated Current 10 to 200% of drive rated current Determined by 
o2-04 and C6-01
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4.7Auto-Tuning

■ T1-05:MotorRatedFrequency(T1-01=0or3)
Used to set the motor rated frequency according to the motor nameplate value. If a motor with an extended speed 
range is used or the motor is used in the field weakening area, enter the base frequency here.
For higher tuning precision and better control performance, enter the motor no-load frequency here if known. The 
“no-load frequency” refers to the frequency needed to operate the motor under no-load condition at its rated speed. 
Refer to the motor data sheet.

No. Name SettingRange Default

T1-05 Motor Base Frequency 0.0 to 400.0 Hz 60.0

■ T1-06:NumberofMotorPoles(T1-01=0or3)
Used to set the number of motor poles according to the motor nameplate value.

No. Name SettingRange Default

T1-06 Number of Motor Poles 2 to 48 4

■ T1-07:MotorBaseSpeed(T1-01=0or3)
Used to set the motor rated speed according to the motor nameplate value. If a motor with an extended speed 
range is used or the motor is used in the field weakening area, enter the speed at base frequency here.

No. Name SettingRange Default

T1-07 Motor Base Speed 0 to 24000 r/min 1750

■ T1-11:MotorIronLoss(T1-01=3)
Provides iron loss information for determining the Energy Saving coefficient. If E2-10 has been changed and the power 
has been cycled, the value set to E2-10 will appear as the default in T1-11. If the value of T1-02 is not changed during 
Auto-Tuning data input, the drive will select a value that is typical for the motor power entered to T1-02.

No. Name SettingRange Default

T1-11 Motor Iron Loss 0 to 65535 W Determined by 
o2-04 and C6-01



102

4.8No-LoadOperationTestRun
◆ No-LoadOperationTestRun
This section explains how to operate the drive with the motor uncoupled from the load during a test run.

■ BeforeStartingtheMotor
Check the following items before operation:
• Ensure the area around the motor is safe.
• Ensure external emergency stop circuitry is working properly and other safety precautions have been taken.

■ DuringOperation
Check the following items during operation:
• The motor should rotate smoothly (i.e., no abnormal noise or oscillation).
• The motor should accelerate and decelerate smoothly.

■ No-LoadOperationInstructions
The following example illustrates a test run procedure using the digital operator.

Note: Before starting the motor, set the frequency reference d1-01 to 6 Hz.

Step Display/Result

1. Turn on the power to the drive. The initial display appears.

2. Press the  key to select LOCAL. The LO/RE LED will turn on. STOP

3. Press  to give the drive a Run command. RUN will light and the motor will rotate 
at 6 Hz.

STOP

Off On

4. Ensure the motor is rotating in the correct direction and no faults or alarms occur.

Motor

Forward

5.

If there is no error in step 4, press  to increase the frequency reference. Increase the 
frequency in 10 Hz increments verifying smooth operation results at all speeds. For each 
frequency, monitor the drive output current (U1-03) through the LED operator to confirm 
the current is well below the motor rated current. Example: 6 Hz → 60 Hz.

6. The drive should operate normally. Press STOP  to stop the motor. RUN flashes until the 
motor comes to a complete stop.

STOP

Flashing Off

4.8No-LoadOperationTestRun
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4.9TestRunwithLoadConnected

4.9TestRunwithLoadConnected

◆ TestRunwiththeLoadConnected
After performing a no-load test run connect the load and proceed to run the motor and load together.

■ NotesonConnectedMachinery
• Clear the area around the motor.
• The motor should come to a complete stop without problems.
• Connect the machinery.
• Fasten all installation screws properly. Check that the motor and connected machinery are held in place.
• Confirm that the Fast-stop circuit or mechanical safety measures operate correctly.
• Be ready to press the STOP button in case of emergency.

■ ChecklistBeforeOperation
• The motor should rotate in the proper direction.
• The motor should accelerate and decelerate smoothly.

■ OperatingtheMotorunderLoadedConditions
Test run the application similarly to the no-load test procedure when connecting the machinery to the motor.
• Check monitor parameter U1-03 to ensure there is no overcurrent.
• If the application permits running the load in the reverse direction, try changing motor direction and the 

frequency reference while watching for abnormal motor oscillation or vibration.
• Correct any problems that occurs with hunting, oscillation, or other control-related issues.
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4.10VerifyingParameterSettingsandBackingUpChanges
Check changes to parameter settings as a result of Auto-Tuning using the Verify function. Refer to Verifying 
Parameter Changes: Verify Menu on page 82.
Save the verified parameter settings. Change the access level or set a password to the drive to prevent accidental 
modification of parameter settings.

4.10VerifyingParameterSettingsandBackingUpChanges

◆ BackingUpParameterValues:o2-03
Performing the following procedure stores all parameters settings to drive memory where they can later be recalled 
if necessary. Set o2-03 to “1” to save parameter changes. This saves all parameter settings, and then returns o2-03 to 0. 
The drive can now “recall” the saved parameters by performing a “user-initialization” (A1-03 = 1110).

No. Parameter
Name Description Setting

Range
Default
Setting

o2-03 User Parameter 
Default Value

Allows storing of parameter settings as a User Initialization Selection.
0: Saved/Not set
1: Set Defaults - Saves current parameter settings as user default settings.
2: Clear All - Clears the currently saved user settings. After saving the user parameter
set value, the items of 1110 (User Parameter Initialize) are displayed in A1-03 (User Parameter 
Default Value).

0 to 2 0

A1-03 Initialize
Parameters

Selects a method to initialize the parameters.
0: No Initialize
1110: User Initialize (The user must first program and store desired settings using parameter 
o2-03)
2220: 2-Wire Initialization (parameter initialized prior to shipment)
3330: 3-Wire Initialization
5550: oPE4 Fault reset

0 to 5550 0

◆ ParameterAccessLevel:A1-01
Setting the Access Level for “Operation only” (A1-01 = 0) allows the user to access parameters A1-oo and Uo-oo 
only. Other parameters are not displayed.
Setting the Access Level for “User Parameters” (A1-01 = 1) allows the user to access parameters that have been previously 
saved as User Parameters. This is helpful when displaying only the relevant parameters for a specific application.

No. Parameter
Name Description Setting

Range Default

A1-01 Access Level 
Selection

Selects which parameters are accessible via the digital operator.
0: Operation only (A1-01, -04, and -06 can be set and monitored. U parameters can be 
monitored)
1: User Parameters (Only those recently changed among application parameters A2-01 to -16 
and A2-17 to -32 can be set and monitored)
2: Advanced Access Level (All parameters can be set and monitored)

0 to 2 2

A2-01 
 to  

A2-32

User Parameters 1 
to 32

Parameters selected by the user are stored to the User Parameter menu. This includes recently 
viewed parameters or parameters specifically selected for quick access.
If parameter A2-33 is set to 1, recently viewed parameters will be listed between A2-17 and A2-
32. Parameters A2-01 through A2-16 must be manually selected by the user.
If A2-33 is set to 0, then recently viewed parameters will not be saved to the User Parameter 
group. The entire A2 parameter group is now available for manual programming.

b1-01 to  
o2-08 –

A2-33
User Parameter
Automatic
Selection

0: Parameters A2-01 through A2-32 are reserved for the user to create a list of User Parameters.
1: Save history of recently viewed parameters. Recently edited parameters will be saved to A2-
17 through A2-32 for quick access. The most recently changed parameter is registered in A2-17. 
The second most recently changed parameter is registered in A2-18.

0, 1 1

◆ PasswordSettings:A1-04,A1-05
The user can set a password to the drive to restrict access. The password is selected via parameter A1-05. The selected 
password must be entered in parameter A1-04 to unlock parameter access (i.e., parameter setting A1-04 must 
match the value programmed into A1-05). The following parameters cannot be viewed or edited until the value 
programmed into A1-04 correctly matches the value as programmed in parameter A1-05: A1-01, A1-02, A1-03, A1-06 
and A2-01 through A2-33.

Note: Parameter A1-05 is hidden from view. To display A1-05, access parameter A1-04 and simultaneously depress the STOP  key and the 
 key.
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4.10VerifyingParameterSettingsandBackingUpChanges

◆ CopyFunction(Optional)
Parameter settings can be copied to another drive to simplify parameter restoration or multiple drive setup. The drive 
supports the following options:

■ LEDOperator(JVOP-182-H)
The LED operator operates the drive and supports copying, importing, and verifying parameter settings.

■ EngineeringSoftwareTools
Engineering Software Tools is a PC software tool for parameter management, monitoring, and diagnosis. Engineering 
Software Tools can load, store, and copy drive parameter settings. For details, refer to Help in the software.
The installation files can be obtained at no charge from:
http://cyclo.shi.co.jp
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4.11TestRunChecklist

4.11TestRunChecklist
Review the checklist before performing a test run. Check each item that applies.

No. Checklist Page

1 Thoroughly read the manual before performing a test run. -

2 Turn the power on. 89

3 Set the voltage for the power supply to E1-01. 158

Check the items that correspond to the control mode being used.
WARNING! Ensure start/stop and safety circuits are wired properly and in the correct state before energizing the drive. Failure to comply 
could result in death or serious injury from moving equipment. When programmed for 3-Wire control, a momentary closure on terminal S1 
may cause the drive to start.

No. Checklist Page

V/f Control (A1-02 = 0)

4 Select the best V/f pattern according to the application and motor characteristics.
Example: If using a motor with a rated frequency of 60.0 Hz, set E1-03 to “1”. -

5 Perform Auto-Tuning for Energy Savings if using Energy Saving functions. 96

Sensorless Vector Control (A1-02 = 2)

6 Uncouple the load from the motor when performing Rotational Auto-Tuning. 96

7 Perform Rotational Auto-Tuning. 96

8

The following data entered during Auto-Tuning should match the information written on the motor nameplate:
•  motor rated output power (kW) → T1-02
•  rated voltage (V) → T1-03
•  rated current (A) → T1-04
•  base frequency (Hz) → T1-05
•  number of motor poles → T1-06
•  motor rotations per minutes (r/min) → T1-07

100

Proceed to the following checklist after checking items 4 through 9.

No. Checklist Page

10 The  should illuminate after giving a run command. -

11 To give a run command and frequency reference from the LED Digital Operator, press  to set to LOCAL.The LO/RE 
key lights while LOCAL is displayed. 82

12 If the motor rotates in the opposite direction during the test run, switch two of the drive output terminals (U/T1, V/T2, W/
T3). 89

13 Select the correct duty rating (C6-01) for the application. -

14 Set the correct values for the motor rated current (E2-01) and the motor protection selection (L1-01) to ensure motor 
thermal protection. -

15 If the run command and frequency reference are provided via the control circuit terminals, set the drive for REMOTE and 
be sure the LO/RE light is out. 82

16 If the control circuit terminals should supply the frequency reference, select the correct voltage input signal level (0 to 10 
V) or the correct current input signal level (4 to 20 mA or 0 to 20 mA). 82

17 Set the proper voltage to terminal A1. (0 to 10 V). 113

18 Set the proper current to terminal A2. (4 to 20 mA or 0 to 20 mA). 113

19 When current input is used, set H3-09 to “2” (4 to 20 mA) or “3” (0 to 20 mA) and set H3-10 to “0”. -

20 When current input is used, switch the drive built-in DIP switch S1 from the V-side (OFF) to I-side (ON). -

21

Set the minimum and maximum frequency references to the desired values. Make the following adjustments if the drive 
does not operate as expected:
Gain adjustment: Set the maximum voltage/current signal and adjust the analog input gain (H3-03 for input A1, H3-11 
for input A2) until the frequency reference value reaches the desired value.
Bias adjustment: Set the minimum voltage/current signal and adjust the analog input bias (H3-04 for input A1, H3-12 for 
input A2) until the frequency reference value reaches the desired minimum value.

-
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5.1A:Initialization
The initialization group contains parameters associated with initial setup of the drive. Parameters involving the 
display language, access levels, initialization, and password are located in this group.

◆ A1:Initialization
■ A1-01:AccessLevelSelection
Allows or restricts access to drive parameters.

No. ParameterName SettingRange Default
A1-01 Access Level Selection 0 to 2 2

Setting0:OperationOnly
Access is restricted to parameters A1-01, A1-04, A1-06, and all U monitor parameters.
Setting1:UserParameters
Access to only a specific list of parameters set to A2-01 through A2-32. These User Parameters can be accessed using 
the Setup mode of the digital operator.
Setting2:AdvancedAccessLevel(A)andSetupAccessLevel(S)
All parameters can be viewed and edited.

NotesonParameterAccess
• If the drive parameters are password protected by A1-04 and A1-05, parameters A1-00 through A1-03, A1-06, and 

all A2 parameters cannot be modified.
• If a digital input programmed for Program Lockout (H1-oo = 1B) is enabled, parameter values can not be 

modified, even though the A1-01 is set to 1 or 2.
• If parameters are changed via serial communication the parameters can not be changed from the digital operator 

until an Enter command is received from the serial communication.

■ A1-02:ControlMethodSelection
Selects the Control Method of the drive.

Note:1. Be sure to perform Auto-Tuning when using one of the vector control modes.
 2. Reinitializing the drive does not reset A1-02 to the factory default value.

No. ParameterName SettingRange Default
A1-02 Control Method Selection 0, 2, 5 0

Setting0:V/fControl
• For general-purpose and multiple motor applications.
• For use when the motor parameters are unknown and Auto-tuning can not be performed.
Setting2:SensorlessVector
• For general, variable-speed applications.
• For applications requiring precise speed control, quick response, and higher torque at low speeds.
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5.1A:Initialization

■ A1-03:InitializeParameters
Resets parameter settings back to their original default values. After the initialization the parameter automatically 
returns to 0.

No. ParameterName SettingRange Default
A1-03 Initialize Parameters 0, 1110, 2220, 3330, 5550 0

Setting0:NoInitialization
Setting1110:UserInitialize
The modified drive parameters are returned to the values selected as user settings. User settings are stored when 
parameter o2-03 = “1: Set Defaults”.

Note: A “user-initialization” resets all parameters to a user-defined set of default values that were previously saved to the drive. To clear the 
user-defined default values, set parameter o2-03 to “2”.

Setting2220:2-WireInitialization
Resets all parameters back to their original default settings with digital inputs S1 and S2 configured as forward run 
and reverse run, respectively. A 2-wire sequence assigns functions to input terminals S1 and S2.
Refer to Setting 40/41: Forward Run/Reverse Run Command for 2-Wire Sequence on page 177 for more information.

Setting3330:3-WireInitialization
The drive parameters are returned to factory default values with digital inputs S1, S2, and S5 configured as run, stop, 
and forward/reverse respectively. A 3-wire sequence assigns functions to input terminals S1, S2, and S5.
Refer to Setting 0: 3-Wire Sequence on page 171 for more information.

Setting5550:oPE04Reset
If parameters on a certain drive have been edited and then a different terminal block is installed with different 
settings saved in its built-in memory, an oPE04 error will appear on the display. To use the parameter settings saved 
to the terminal block memory, set A1-02 to “5550”.

NotesonParameterInitialization
The parameters shown in Table 5.1 will not be reset when the drive is initialized by setting A1-03 = 2220 or 3330. The 
fault history will not be reset when the drive is initialized by A1-03 = 2220 or 3330. Although the control mode in A1-
02 is not reset when A1-03 is set to 2220 or 3330, it may change when an application preset is selected.

Table5.1ParametersnotChangedbyDriveInitialization
No. ParameterName

A1-00 Language Selection
A1-02 Control Method Selection
E1-03 V/f Pattern Selection
o2-04 Drive/kVA Selection
L8-35 Installation Selection
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■ A1-04,A1-05:PasswordandPasswordSetting
A1-04 is for entering the password when the drive is locked. A1-05 is a hidden parameter used to set the password.

No. ParameterName SettingRange Default
A1-04 Password

0 to 9999 0
A1-05 Password Setting

HowtousethePassword
The user can set a password for the drive to restrict access. The password is set to A1-05 and must be entered to A1-04 to 
unlock parameter access. Until the correct password is entered, the following parameters cannot be viewed or edited: 
A1-01, A1-02, A1-03, A1-06, and A2-01 through A2-33.
The instructions below demonstrate how to set a new password. Here, the password set is “1234”. An explanation 
follows on how to enter the password to unlock the parameters.

Table5.2SettingthePasswordforParameterLock

Step Display/Result

1. Turn on the power to the drive. The initial display appears.

2. Scroll to the Parameter Setup display and press  .

3. Scroll to the right by pressing  .

4. Select the flashing digits by pressing  .

5. Select A1-04 by pressing  .

6.
Press the STOP  key while holding down  at the same time. A1-05 will appear.
Note: A1-05 is normally hidden, but can be displayed by following the directions 
listedhere. “05” flashes

7. Press the  key.

8. Use  ,  and  to enter the password.

9. Press  to save what was entered.

10. The display automatically returns to the display shown in step 5.

Table5.3ChecktoseeifA1-01islocked(continuingfromstep10above)

Step Display/Result

1. Press  to display A1-01.
“01” flashes

2. Press  to display the value set to A1-01.

3. Press  and  , making sure that the setting values cannot be changed.

4. Press   to return to the first display.

Table5.4EnterthePasswordtoUnlockParameters(continuingfromstep4above)

Step Display/Result

1. Press  to enter the parameter setup display.

2. Press  to select the flashing digits as shown.
“01” flashes

3. Press  to scroll to A1-04.

4. Enter the password “1234”.

5. Press  to save the new password.



111

5

Pa
ra

m
et

er
D

et
ai

ls

5.1A:Initialization

Step Display/Result

6. Drive returns to the parameter display.

7. Press  and scroll to A1-01.

8. Press  to display the value set to A1-01. If the first "0" blinks, parameter settingsare 
unlocked.

9. Use  and  to change the value if desired. This is not typical.

10. Press  to save the setting, or  to return to the previous display without 
savingchanges.

11. The display automatically returns to the parameter display.

Note: Parameter settings can be edited after entering the correct password. Performing a 2-Wire or 3-Wire initialization resets the 
password to “0000”. Reenter the password to parameter A1-05 after drive initialization.

■ A1-06:ApplicationPresets
Several Application Presets are available to facilitate drive setup for commonly used applications. Selecting one of these 
Application Presets automatically sets the required parameters to default values and selects I/Os. In addition, Application 
Preset parameters are assigned to the list of User Parameters, A2-01 through A2-16. These can be accessed in the Setup 
Mode and provide quicker application adjustment by eliminating the need to scroll through multiple menus.
Refer to Application Selection on page 90 for details on parameter A1-06.

◆ A2:UserParameters
■ A2-01toA2-32:UserParameters
The user can select 32 parameters and assign them to A2-01 through A2-32. This saves time later scrolling through 
the parameter menu. The list of User Parameters can also track the most recently edited settings and save those 
parameters to this list.

No. ParameterName SettingRange Default
A2-01 to A2-32 User Parameters 1 to 32 A1-02; b1-01 to o2-08 Depending on A1-06

SavingUserParameters
To save specific parameters to A2-01 to A2-32, first set the access level to allow access to all parameters (A1-02 = 2). 
Next assign the parameter number to the User Parameters list by entering it into one of the A2-oo parameters. 
By then setting A1-01 to “1”, the access level can be restricted so that users can only set and reference the specific 
parameters saved as User Parameters.
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■ A2-33:UserParameterAutomaticSelection
A2-33 determines whether or not parameters that have been edited are saved to the User Parameters (A2-17 to A2-
32) for quick, easy access.

No. ParameterName SettingRange Default
A2-33 User Parameter Automatic Selection 0 or 1 Depending on A1-06

Setting0:Donotsavelistofrecentlyviewedparameters.
To manually select the parameters listed in the User Parameter group, set A2-33 to “0”.
Setting1:Savehistoryofrecentlyviewedparameters.
By setting A2-33 to 1, all parameters that were recently edited will be automatically saved to A2-17 through A2-32. A 
total of 16 parameters are saved in order with the most recently edited parameter set to A2-17. User parameters can 
be accessed using the Setup mode of the digital operator.
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5.2b:Application

5.2b:Application
Application parameters configure the source of the frequency reference, the Run command, DC Injection Braking, Speed Search, 
various timer functions, PID control, the Dwell function, Energy Savings and a variety of other application-related settings.

◆ b1:ModeofOperation
■ b1-01:FrequencyReferenceSelection1
Use parameter b1-01 to select the frequency reference source 1 for the REMOTE mode.

Note:1. If a Run command is input to the drive but the frequency reference entered is 0 or below the minimum frequency, the RUN indicator 
LED on the digital operator will light and the STOP indicator will flash.

 2. Press the LO/RE key to set the drive to LOCAL and use the operator keypad to enter the frequency reference.

No. ParameterName SettingRange Default
b1-01 Frequency Reference Selection 1 0 to 4 1

Setting0:LEDOperator
Using this setting, the frequency reference can be input by:
• Switching between the multi-speed references in the d1-oo parameters.
• Entering the frequency reference on the operator keypad.
Setting1:Terminals(AnalogInputTerminals)
Using this setting, an analog frequency reference can be entered from:
• Terminal A1 using a 0 to 10 Vdc signal.
• Terminal A2 using either a 0 to 10 Vdc or a 0/4 to 20 mA signal.

Note: Terminal A2 supports voltage and current input. The input signal type must be set up by setting DIP switch S1 and adjusting 
parameter H3-09. Refer to H3-09: Terminal A2 Signal Level Selection on page 191.

Enteringonlythemainfrequencyreference:
Using Control Circuit Terminal A1 (0 to 10 Vdc voltage input):
Use a circuit such as the one shown in Figure 5.1 or an external 0 to 10 Vdc voltage source like a PLC analog output 
and set the input level selection for A1 in parameter H3-02 as desired. Refer to H3-02: Terminal A1 Function 
Selection on page 190.

Figure5.1SettingtheFrequencyReferencebyVoltageInput

• Using Control Circuit Terminal A2 (0 to 10 Vdc voltage input)
Use the same connection like explained for terminal A1 for terminal A2. Make sure that switch S1 is set to “V” and set 
the appropriate signal level for terminal A2 by entering 0 or 1 into parameter H3-09. The terminal A2 function must 
be set to frequency bias by entering 0 into parameter H3-10 (Refer to H3-10: Terminal A2 Function Selection on 
page 192).
• Using Control Circuit Terminal A2 (0/4 to 20 mA current input)
Connect input A2 to an external current source such as the one shown in Figure 5.2. Make sure that switch S1 is set 
to “I” and set the appropriate signal level for terminal A2 by entering 2 (4 to 20 mA) or 3 (0 to 20 mA) into parameter 
H3-09. The terminal A2 function must be set to frequency bias by entering 0 into parameter H3-10 (Refer to H3-10: 
Terminal A2 Function Selection on page 192).
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Drive

A1

A2

Frequency reference

Frequency reference bias

AC Analog common

+V (+10.5 V, 20 mA power supply)

0 or 4 to 20 mA input

DIP switch S1

V I

Figure5.2SettingtheFrequencyReferencebyCurrentInput

SwitchingbetweenMain/AuxiliaryFrequencyReferences
The frequency reference input can be switched between terminal A1 (main) and terminal A2 (auxiliary). When using 
this function:
• Make sure that b1-01 is set to “1” (Frequency reference from analog input).
• Set the terminal A2 function to auxiliary frequency (H3-10 = 2).
• Set one digital input to multi-speed 1 (H1-oo = 3, default for S5).

The frequency reference value is read from
• Terminal A1 when the digital input set for multi-speed 1 is open.
• Terminal A2 when the digital input set for multi-speed 1 is closed.
Figure 5.2 shows a wiring example for main/auxiliary reference switching using digital input S5.

Figure5.3SwitchingbetweenAnalogReference1and2

Setting2:MEMOBUS/ModbusCommunications
This setting requires that the frequency reference is entered via the RS-485/422 serial communications port 
(control terminals R+, R-, S+, S-, Protocol: MEMOBUS/Modbus). For instructions, Refer to MEMOBUS/Modbus 
Communications on page 377.

Setting3:OptionCard
This setting requires that the frequency reference is entered via an option board plugged into connector CN2 on 
the drive control board. Consult the manual supplied with the option board for instructions on integrating the drive 
with the communication system.

Note: If the frequency reference source is set for an option PCB (b1-01 = 3) but an option board is not installed in 2CN, an oPE05 
Programming Error will be displayed on the digital operator and the RUN command will not be accepted.
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5.2b:Application

Setting4:PulseTrainInput
If b1-01 is set to 4 the frequency reference must be provided by a pulse train signal at terminal RP that complies with 
the following specification.

PulseTrainInputSpecifications
ResponseFrequency 0.5 to 32 kHz

DutyCycle 30 to 70%
HighLevelVoltage 3.5 to 13.2 V
LowLevelVoltage 0.0 to 0.8 V
InputImpedance 3 kΩ

VerifyingPulseTrainisWorkingProperly
• Make sure that b1-04 is set to 4 and H6-01 is set to 0.
• Set the pulse input scaling H6-02 to the pulse train frequency value that equals 100% frequency reference.
• Enter a pulse train signal to terminal RP and check if the correct frequency reference is displayed. Try also with 

different pulse train input frequencies.

■ b1-02:RunCommandSelection1
Parameter b1-02 determines the Run and Stop command source 1 in the REMOTE mode.
WARNING! Sudden Movement Hazard. Clear personnel, secure equipment, and check sequence and safety circuitry before starting the drive. 
Failure to comply could result in death or serious injury from moving equipment.

No. ParameterName SettingRange Default
b1-02 Run Command Selection 1 0 to 3 1

Setting0:LEDOperator
Using this setting, the RUN and STOP keys on the operator keypad will start and stop the motor. The LED in the LO/
RE key will be on to indicate that the Run command is assigned to the operator. The example below shows how the 
drive can be operated if b1-02 is set to 0.

Step Display/Result

1. Turn on the power to the drive. The initial display appears.

2. Set the frequency reference to F6.00 (6 Hz).

3. Press the  key to start the motor. The RUN indicator LED will light and the motor 
will begin rotating at 6 Hz.

STOP

off on

4. Press the STOP  key to stop the motor. The RUN light will flash until the motor comes to 
a complete stop.

flashing off

Setting1:ControlCircuitTerminal
This setting requires that the Run and Stop commands are entered from the digital input terminals. The following 
sequences can be used:
• 2-Wire sequence 1:
 Two inputs (FWD/Stop-REV/Stop). Initializing the drive by setting A1-01 = 2220, presets the terminals S1 and 

S2 to these functions. This is the default setting of the drive. Refer to Setting 40/41: Forward Run/Reverse Run 
Command for 2-Wire Sequence on page 177.

• 2-Wire sequence 2:
 Two inputs (Start/Stop-FWD/REV). Refer to Setting 42/43: Run and Direction Command for 2-Wire Sequence 2 on 

page 177.
• 3-Wire sequence:
 Inputs S1, S2, S5 (Start-Stop-FWD/REV). Initialize the drive by setting A1-01 = 3330 presets the terminals S1, S2 and 

S5 to these functions. Refer to Setting 0: 3-Wire Sequence on page 171.
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Setting2:MEMOBUS/ModbusCommunications
To issue a Run command via serial communications, set b1-02 to “2” and connect the RS-485/422 serial 
communication cable to R+, R-, S+, and S- on the removable terminal block. Refer to MEMOBUS/Modbus 
Communications on page 377.
Setting3:OptionCard
To issue the Run command via the communication option board, set b1-02 to “3” and plug a communication option 
board into the 2CN port on the control PCB. Refer to the manual supplied with the option board for instructions on 
integrating the drive into the communication system.

Note: If b1-01 is set to 3, but an option board is not installed in 2CN, an oPE05 operator programming error will be displayed on the digital 
operator and the drive will not run.

■ b1-03:StoppingMethodSelection
Select how the drive stops the motor when a Stop command is entered or when the Run command is removed.

No. ParameterName SettingRange Default
b1-03 Stopping Method Selection 0 to 3 0

Setting0:RamptoStop
When a Stop command is issued or the Run command is removed, the drive will decelerate the motor to stop. The 
deceleration rate is determined by the active deceleration time. The default deceleration time is set to parameter C1-02.
DC Injection braking can be applied at the end of the ramp in order to completely stop high inertia loads. Refer to b2: 
DC Injection Braking on page 119 for details.

Run Command

Decelerates according to the 
specified deceleration time

Zero Speed Level 
(b2-01)

DC Injection  
Current (b2-02)

DC Braking Time at Stop (b2-04)

Decel Time
(C1-02, etc.)

Maximum
Output Frequency

DC Injection Braking

ON OFF

Figure5.4RamptoStop

Setting1:CoasttoStop
When a Stop command is issued or the Run command is removed, the drive will shut off its output and the motor 
will coast (uncontrolled deceleration) to stop where the stopping time is determined by the inertia and the friction 
in the driven system.

Drive output frequency is shut off

Run 
 Command

Output 
 Frequency

Motor rpm

ON OFF

Figure5.5CoasttoStop

Note: After a stop is initiated, any subsequent Run command that is entered will be ignored until the Minimum Baseblock Time (L2-03) 
has expired. Do not attempt to start the motor again until it has come to a complete stop. To start the motor before it has stopped 
completely, use DC Injection at start (Refer to b2-03: DC Injection Braking Time at Start on page 120) or Speed Search (Refer to b3: 
Speed Search on page 121).
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5.2b:Application

Setting2:DCInjectionBrakingtoStop
When the Run command is removed, the drive will baseblock (turn off its output) for the minimum baseblock time 
(L2-03). Once the minimum baseblock time has expired, the drive will brake the motor by injecting DC current 
into the motor windings. The stopping time will be reduced as compared to coast to stop. The level of DC Injection 
current is set by parameter b2-02 (default = 50%).

Run Command

Output Frequency

ON OFF

DC Injection Braking  
Time at Stop

(b2-04)*

Minimum Baseblock Time (L2-03)

DC Braking 
Current (b2-02)

DC Injection Braking

Motor Speed

Figure5.6DCInjectionBrakingtoStop

The time for DC Injection Braking is determined by the value set to b2-04 and by the output frequency at the time 
the Run command is removed. It can be calculated by:

=DC Injection brake time b2-04  •  10  •  Output frequency
Max. output frequency (E1-04)

Output frequency when 
Stop command was entered

100%
(Maximum output  

frequency)

10%

DC Injection braking time

b2-04×10

b2-04

Figure5.7DCInjectionBrakingTimeDependingonOutputFrequency

Note: If an overcurrent (oC) fault occurs during DC Injection Braking to stop, lengthen the minimum baseblock time (L2-03) until the fault 
no longer occurs.

Setting3:CoasttoStopwithTimer
When the Run command is removed, the drive will turn off its output and the motor will coast to stop. If a Run 
command is input before the operation wait time t expires, the drive will not rotate the motor and the Run 
command will need to be cycled before operation can occur.

Operation Wait Time t

Run Command

Output Frequency

ON ON ONOFF OFF

Drive output voltage  
interrupted

Figure5.8CoasttoStopwithTimer
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The operation wait time t is determined by the output frequency when the Run command is removed and by the 
active deceleration time.

Min. output 
frequency

100%
(Max. output  
frequency)

Output frequency 
when Stop command 

is entered

Operation wait time t

Selected 
decel time

Minimum
Baseblock Time

(L2-03)

Figure5.9OperationWaitTimeDependingonOutputFrequency

■ b1-04:ReverseOperationSelection
For some applications, reverse motor rotation is not appropriate and may even cause problems (e.g., air handling 
units, pumps, etc.). Setting parameter b1-04 to 1 instructs the drive to ignore any Reverse run commands.

No. ParameterName SettingRange Default
b1-04 Reverse Operation Selection 0 or 1 0

Setting0:ReverseOperationEnabled
Possible to operate the motor in both forward and reverse directions.
Setting1:ReverseOperationDisabled
Drive disregards a Reverse run command or a negative frequency reference.

■ b1-07:LOCAL/REMOTERunSelection
The drive has the following three separate control sources that can be switched using digital inputs or the LO/RE key 
on the digital operator (for details Refer to Setting 1: LOCAL/REMOTE Selection on page 171, Refer to Setting 2: 
External Reference 1/2 Selection on page 171 and Refer to o2-01: LO/RE (LOCAL/REMOTE) Key Function Selection 
on page 228):
• LOCAL - The digital operator is used to set the reference and the Run command.
• REMOTE -Reference 1: The settings of b1-01 and b1-02 determine where the frequency reference and Run 

command are input from.
• REMOTE - Reference 2: The settings of b1-15 and b1-16 determine where the frequency reference and Run 

command are input from.
When switching from LOCAL to REMOTE, or between Reference 1 and Reference 2, the Run command may already 
be present at the location the source was switched to. Parameter b1-07 can be used to determine how the Run 
command is treated in this case.

No. ParameterName SettingRange Default
b1-07 LOCAL/REMOTE Run Selection 0 or 1 0

Setting0:RunCommandMustBeCycled
If the Run command is issued differently in the old and new control source (e.g. old - terminals, new - serial communications) 
and it is active at the new source when switching takes place, the drive will either not start or it will stop if it was running 
before. The Run command has to be cycled to start from the new control source.
Setting1:ContinueRunning
If the Run command is active at the new control source, the drive starts or continues running. There is no need to cycle the 
Run command.

WARNING! The drive may start unexpectedly if switching control sources when b1-07 = 1. Clear all personnel away from rotating machinery 
and electrical connections prior to switching control sources. Failure to comply may cause death or serious injury.

■ b1-08:RunCommandSelectionwhileinProgrammingMode
As a safety precaution, the drive will not normally respond to a Run input when the digital operator is being used 
to adjust parameters in the Programming Mode (Verify Menu, Setup Mode, Parameter Settings Mode, and Auto-
Tuning). If required by the application b1-08 can be used to changed this functionality.

No. ParameterName SettingRange Default
b1-08 Run Command Selection while in Programming Mode 0 to 2 0
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5.2b:Application

Setting0:Disabled
A Run command is not accepted while the digital operator is in Programming Mode.
Setting1:Enabled
A Run command is accepted in any digital operator mode.
Setting2:ProhibitProgrammingDuringRun
It is not possible to enter the Programming Mode as long as the drive output is active.

■ b1-14:PhaseOrderSelection
Sets the phase order for drive output terminals U/T1, V/T2, and W/T3.

No. ParameterName SettingRange Default
b1-14 Phase Order Selection 0 or 1 0

Setting0:StandardPhaseOrder
Setting1:SwitchedPhaseOrder

■ b1-15:FrequencyReferenceSelection2
Refer to b1-01: Frequency Reference Selection 1 on page 113 for details.
The value set to b1-15 is used as Frequency Reference 2 when one of the multi-function input terminals set for 
Frequency Reference Switching (H1-oo = 2) closes. Refer to Setting 2: External Reference 1/2 Selection on page 
171 for instructions on how this function works.

No. ParameterName SettingRange Default
b1-15 Frequency Reference Selection 2 0 to 4 0

■ b1-16:RunCommandSelection2
Refer to b1-02: Run Command Selection 1 on page 115 for details.
The value set to b1-16 is used as Run Command Source 2 when one of the multi-function input terminals set for 
Frequency Reference Switching (H1-oo = 2) closes. Refer to Setting 2: External Reference 1/2 Selection on page 
171 for instructions on how this function works.

No. ParameterName SettingRange Default
b1-16 Run Command Selection 2 0 to 3 0

■ b1-17:RunCommandatPowerUp
This parameter is used to determine whether an external Run command that is active during power up of the drive 
will start the drive or not.

No. ParameterName SettingRange Default
b1-17 Run Command at Power Up 0 or 1 0

Setting0:RunCommandatPowerUpisnotIssued
The Run command has to be cycled to start the drive.

Note: For safety reasons, the drive is initially set up not to accept a Run command at power up (b1-17 = "0"). If a Run command is issued 
at power up, the RUN indicator LED will flash quickly. Change parameter b1-17 to 1 if a Run command active at power up shall be 
accepted by the drive.

Setting1:RunCommandandPowerUpisIssued
An external Run command active during power up is issued and the drive starts to operate the motor as soon as it gets 
ready for operation (i.e. once the internal start up process is complete).

WARNING! Sudden Movement Hazard. If b1-17 is set to 1 and an external Run command is active during power up, the motor will begin 
rotating as soon as the power is switched on. Proper precautions must be taken to ensure that the area around the motor is safe prior to 
powering up the drive. Failure to comply may cause serious injury.

◆ b2:DCInjectionBraking
These parameters determine how the DC Injection Braking/Short Circuit Braking feature operates. Parameters 
involving the starting frequency, current level, braking time are located here.

■ b2-01:DCInjectionBrakingStartFrequency
Active when “Ramp to Stop” is selected as the stopping method (b1-03 = 0). Sets the starting frequency for:
• DC Injection Braking at stop in V/f and SV control.
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No. Name SettingRange Default
b2-01 DC Injection Braking Start Frequency 0.0 to 10.0 Hz 0.5 Hz

When the output frequency while ramping to stop drops below b2-01, the drive begins DC Injection/Short Circuit 
Braking in order to completely stop the motor at the end of deceleration. If b2-01 < E1-09 (Minimum Frequency), 
then DC Injection/Short Circuit Braking begins at the frequency set to E1-09.

No. Name SettingRange Default

E1-09 Minimum Output Frequency 0.0 to 400.0 Hz  <1> Determined by A1-02 and E1-03.

<1> The upper limit for the setting range is determined by E1-04.

b2-04

b2-01
DC Injection Braking
start frequency

output
 frequency braking time

Figure5.10DCInjectionBrakingduringDeceleration

■ b2-02:DCInjectionBrakingCurrent
Sets the DC Injection Braking current as a percentage of the drive rated current. If set to larger than 50%, the carrier 
frequency is automatically reduced to 1 kHz.

No. Name SettingRange Default
b2-02 DC Injection Braking Current 0 to 75% 50%

The level of DC Injection Braking current affects the strength of the magnetic field attempting to lock the motor shaft. 
Increasing the current level will increase the amount of heat generated by the motor windings. This parameter 
should only be increased to the level necessary to hold the motor shaft.

■ b2-03:DCInjectionBrakingTimeatStart
Sets the time of DC Injection Braking at start. It can be used to stop a coasting motor before restarting it or to apply 
a braking torque at start. Disabled when set to 0.00 s.

No. Name SettingRange Default
b2-03 DC Injection Braking Time at Start 0.00 to 10.00 s 0.50 s

Note: Before starting an uncontrolled rotating motor (e.g. a fan motor driven by windmill effect), DC Injection or Speed Search should be 
used to either stop the motor or detect its speed before starting it. Otherwise motor stalling and other faults can occur.

■ b2-04:DCInjectionBrakingTimeatStop
This parameter works in combination with b2-01, and sets the DC Injection Braking time at stop. Used to completely stop a 
motor with high inertia load after ramp down. Increase the setting if the motor tends to coast by inertia after a stop.

No. Name SettingRange Default
b2-04 DC Injection Braking Time at Stop 0.00 to 10.00 s 0.00 s

■ b2-08:MagneticFluxCompensationValue
Sets the magnetic flux compensation as a percentage of the no-load current value (E2-03) and can be used to 
increase the motor flux when the motor is started up.

No. Name SettingRange Default
b2-08 Magnetic Flux Compensation Value 0 to 1000% 0%

This parameter allows the magnetizing motor flux to be boosted when starting the motor and thereby facilitate a 
quick ramp-up of the torque reference and magnetizing current reference in order to reduce motor slip during start. 
This flux level will be applied below the minimum output frequency set to E1-09 until the DC Injection time at start 
(b2-03) expires. 
It may be used to compensate for reduced starting torque due to motor circuit inefficiencies.
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◆ b3:SpeedSearch
The Speed Search function allows the drive to detect the speed of a rotating motor shaft that is driven by external 
forces (e.g. fan rotating by windmill effect or motor driven by load inertia). The motor operation can be directly 
started from the speed detected without needing to stop the machine before.
Example: When a momentary loss of power occurs, the drive output shuts off. This results in a coasting motor. When 
power returns, the drive can find the speed of the coasting motor and restart it directly.
The drive offers two types of Speed Search, Speed Estimation and Current Detection. Both methods are explained 
below followed by a description of all relevant parameters..

■ SpeedEstimationTypeSpeedSearch(b3-24=1)
This method can be used for a single motor connected to a drive. It should not be utilized if the motor is one or more frame 
sizes smaller than the drive, at motor speeds above 130 Hz, or when using a single drive to operate more than one motor.
The Speed Estimation type distinguishes two kinds of operation, Back EMF voltage estimation and DC current 
injection.

BackEMFVoltageEstimation
This method is used by Speed Search after short Baseblock (e.g. a power loss where the drives CPU kept running and the 
Run command was kept active). Here the drive estimates the motor speed by analyzing the back EMF voltage. It outputs 
the estimated frequency and increases the voltage using the time constant set in parameter L2-04. After that the motor is 
accelerated or decelerated to the frequency reference starting from the detected speed.

AC power 
supply

Output  
frequency

Output  
current

OFFON
Starts at the speed
that was detected

Selected
frequency
reference

Min. Baseblock Time

(L2-03) 

Several miliseconds

b3 -05  <1>

Figure5.11SpeedSearchafterBaseblock

<1> Once AC power is restored, the drive will wait for at least the time set to b3-05. If the power interruption is longer than the Minimum 
Baseblock Time L2-03, the drive will wait for b3-05 after the power has returned before starting Speed Search.

CurrentInjection
This method is used when there is no detectable back EMF, e.g. after longer power losses, when Speed Search is applied 
with the Run command (b3-01 = 1) or if an External Search command is used. It injects the DC current set in b3-06 to the 
motor and detects the speed by measuring the current feedback. The drive outputs the detected frequency and increases 
the voltage using the time constant set in parameter L2-04. If the resulting current is higher than the level in b3-02 the 
output frequency is reduced. When the current becomes lower than b3-02 the motor speed is assumed to be found and the 
drive starts to accelerate or decelerate to the frequency reference.
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Run command

Output 
frequency

Output  
current

OFF ON

b3-02

Starts at the speed
speed that was detected

Waits twice as long as L2-04

Frequency reference
set to the drive

Decelerates at the Speed 
 Search decel time set to b3-03

1.0 s

Min. Baseblock Time (L2-03) <1>
Figure5.12SpeedSearchatStart

<1>  The wait time for Speed Search (b3-05) determines the lower limit.
Note: If the Run command is quickly switched off and then back on again when the drive is set to “Coast to stop” as the stopping method, 

Speed Search will operate as shown in Figure 5.11.

NotesonUsingSpeedEstimationTypeSpeedSearch
• Auto-Tuning needs to be first performed if you plan to use Speed Estimation. Perform Auto-Tuning again if the 

there is a change in the cable length between the drive and motor.
• Use Current Detection to search for speeds beyond 130 Hz or if the application is running multiple motors from 

the same drive, or if the motor is considerably smaller than the capacity of the drive.
• Speed Estimation may have trouble finding the actual speed if the motor cable very long. Current Detection 

should be used in such situations.
• Use Current Detection instead of Speed Estimation when operating motors smaller than 1.5 kW. Speed Estimation 

can end up stopping smaller motors as it might not be able to detect the speed or rotation direction of such small 
motors.

■ CurrentDetectionTypeSpeedSearch(b3-24=0)
Current Detection Speed Search can be applied to any motor. Be aware that sudden acceleration may occur when using 
Current Detection with relatively light loads.
This method detects the motor speed by reducing the output frequency and measuring the current. The frequency 
reduction starts from the maximum output frequency or from the set frequency reference. As long as the output 
frequency is higher than the rotor speed, the slip will cause a high current. The closer the output frequency comes 
to the rotor speed, the lower the current draw will be. When the output current drops below the level as set in b3-02, 
the output frequency stops decreasing and normal operation resumes.
The following time chart illustrates how Current Detection Speed Search operates after a momentary power loss:

AC power 
supply

Output 
frequency

Output
current

OFFON

Output frequency before
momentary power loss

Selected
frequency
reference

 Min. Baseblock Time (L2-03)

Decel time  
set to b3-03 Waits for twice  

as long as L2-04

Speed Search operation  
current set to b3-02

b3-05

Figure5.13CurrentDetectionSpeedSearchafterPowerLoss

Note: After power is restored, the drive waits until the time set to b3-05 has passed before performing Speed Search. Thereby the Speed 
Search may start not at the end of L2-03 but even later.
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5.2b:Application

When Speed Search is applied using an external Search command or automatically with the Run command, the drive waits for 
the minimum baseblock time L2-03 before Speed Search is started. If L2-03 is smaller than the time set in parameter b3-05, b3-
05 is used as the wait time.

Run command

Output 
frequency

Output current

OFF ON

b3-02

Decel time set
set to b3-03

Waits for twice  
as long as L2-04

Selected
frequency
reference

Minimum Baseblock Time (L2-03)

Max. output frequency
or the specified  
frequency reference

Figure5.14CurrentDetectionSpeedSearchatStartorexternalSpeedSearch

Note: When the Run command is set the drive waits until the Speed Search Wait Time (b3-05) before Speed Search is performed, even if 
the Minimum Baseblock Time is set to smaller values than b3-05.

NotesonUsingCurrentDetectionTypeSpeedSearch
• Increase the voltage recovery ramp time set to L2-04 if a Uv1 fault occurs when performing Current Detection 

Speed Search.
• Shorten the Speed Search deceleration time set to b3-03 if an oL1 fault occurs while performing Current Detection 

Speed Search.
• Increase the minimum baseblock time set to L2-03 if an overcurrent fault occurs when performing Speed Search 

after power is restored following a momentary power loss.

■ ActivationofSpeedSearch
Speed Search can be activated as described below. Independent of the activation method the Speed Search type must be 
selected in parameter b3-24.
1. Automatically at every Run command (Refer to b3-01: Speed Search Selection at Start on page 124). With this 

setting external Speed Search commands are disregarded.
2. By digital inputs:
 The following input functions for H1-oo can be used.

Table5.5SpeedSearchActivationbyDigitalInputs
Setting Description b3-24=0 b3-24=1

61 External Search 
Command 1

Closed: Activate Current Detection 
Speed Search from the maximum 

output frequency (E1-04).

Activate Speed Estimation 
Speed Search

62 External Search 
Command 2

Closed: Activate Current Detection 
Speed Search from the frequency 

reference if b3-01 is set to 0.
–

 To activate Speed Search by a digital input the input must always be set together with the Run command.
3. After automatic fault restart
 Set the number of maximum fault restarts in parameter L5-01 higher than 0.
4. After momentary power loss
 The following parameter settings are necessary:

 Enable Power Loss Ride-Thru selection by setting L2-01 to 1 (enabled) or 2 (enabled during CPU operation). 
Refer to L2-01: Momentary Power Loss Operation Selection on page 201.

 Set the number of maximum fault restarts in parameter L5-01 higher than 0.
5. After baseblock is released
 The drive will resume the operation starting with Speed Search if the Run command is present and the output 

frequency is above the minimum frequency when the Baseblock command (H1-oo = 8 or 9, N.O. and N.C., 
respectively) is released.
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■ b3-01:SpeedSearchSelectionatStart
Selects if Speed Search is automatically performed when a Run command is issued.

No. ParameterName SettingRange Default
b3-01 Speed Search Selection at Start 0 or 1 0

Setting0:Disabled
Speed Search is not automatically performed. It can be activated using a digital input.
Setting1:Enabled
Speed Search is performed with every Run command.

■ b3-02:SpeedSearchDeactivationCurrent
Sets Speed Search operating current as a percentage of the drive rated current. If the current falls below this level while 
performing Current Detection Speed Search then Speed Search will be finished and normal operation will resume.
Normally there is no need to change this setting. If the drive won’t run after a restart, lower this value.

No. ParameterName SettingRange Default

b3-02 Speed Search Deactivation Current 0 to 200% Determined by 
A1-02

Note: When parameter A1-02 = 0 (V/f Control) the factory default setting is 120. When parameter A1-02 = 2 (Sensorless Vector) the factory 
default setting is 100.

■ b3-03:SpeedSearchDecelerationTime
Parameter b3-03 sets the output frequency reduction ramp used by Current Detection Speed Search (b3-24 = 0) and 
by the Current Injection Method of Speed Estimation (b3-24 = 1). The time entered into b3-03 will be the time to 
decelerate from maximum frequency (E1-04) to minimum frequency (E1-09).

No. Name SettingRange Default
b3-03 Speed Search Deceleration Time 0.1 to 10.0 s 2.0 s

■ b3-05:SpeedSearchDelayTime
In cases where an output contactor is used between the drive and the motor, the contactor must be closed before 
Speed Search can be performed. For Speed Search after a momentary power loss, parameter b3-05 can be used to 
delay the Speed Search start providing enough time to operate the contactor.
When Speed Search at start is used, b3-05 will serve as the lower limit of the minimum baseblock time (L2-03).

No. ParameterName SettingRange Default
b3-05 Speed Search Delay Time 0.0 to 100.0 s 0.2 s

■ b3-06:OutputCurrent1DuringSpeedSearch
Sets the current injected to the motor at the beginning of Estimation Type Speed Search as a factor related to 
motor rated current set in E2-01 and E4-01. If the motor speed is relatively slow when the drive starts to perform 
Speed Search after a long period of baseblock, it may be helpful to increase the setting value. The output current 
during Speed Search is automatically limited by the drive rated current. This function has no influence when Current 
Detection Speed Search is used (b3-24 = 0).

No. Name SettingRange Default

b3-06 Output Current 1 during Speed Search 0.0 to 2.0 Determined by 
o2-04

Note: If Speed Estimation is not working correctly even after adjusting b3-06, try using Current Detection Speed Search instead.

■ b3-08:CurrentControlGainduringSpeedSearch(SpeedEstimationType)
Sets the proportional gain for the current controller during Speed Search. There is normally no need to change this 
parameter from the default value.

No. Name SettingRange Default

b3-08 Current Control Gain during Speed Search 
(Speed Estimation Type) 0.00 to 6.00 0.50
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■ b3-10:SpeedSearchDetectionCompensationGain
This parameter sets the gain for the detected motor speed of the Speed Estimation Speed Search. The drive will start the 
motor at the estimated speed multiplied by b3-10. The setting should be increased if an overvoltage fault occurs when the 
drive restarts the motor. This function has no influence when Current Detection Speed Search is used (b3-24 = 0).

No. Name SettingRange Default
b3-10 Speed Search Detection Compensation Gain 1.00 to 1.20 1.10

Note: Increase this value if overvoltage occurs when performing Speed Search at start after a relatively long period of baseblock.

■ b3-14:Bi-DirectionalSpeedSearchSelection
Sets how the drive determines the motor rotation direction when performing Speed Estimation Speed Search. The setting 
has no influence on Current Detection Speed Search (b3-24 = 0). 

No. ParameterName SettingRange Default
b3-14 Bi-Directional Speed Search Selection 0 or 1 0

Setting0:Disabled
The drive uses the frequency reference to determine the direction of motor rotation in order to restart the motor.
Setting1:Enabled
The drive detects the motor rotation direction in order to restart the motor.

■ b3-17:SpeedSearchRestartCurrentLevel
If there is a fairly large difference between the estimated frequency and the actual motor speed when performing 
Speed Estimation, a large current can flow. This parameter sets the current level at which Speed Estimation is 
restarted, thus avoiding overcurrent and overvoltage problems. The parameter is set as a percentage of the drive 
rated current. This function has no influence when Current Detection Speed Search is used (b3-24 = 0).

No. Name SettingRange Default
b3-17 Speed Search Restart Current Level 0 to 200% 150%

■ b3-18:SpeedSearchRestartDetectionTime
Sets the time the current must be above the level set in b3-17 before Speed Search is restarted. This function has no 
influence when Current Detection Speed Search is used (b3-24 = 0)

No. Name SettingRange Default
b3-18 Speed Search Restart Detection Time 0.00 to 1.00 s 0.10 s

■ b3-19:NumberofSpeedSearchRestarts
Sets the number of times the drive should attempt to find the speed and restart the motor using Speed Estimation 
Speed Search. This function has no influence when Current Detection Speed Search is used (b3-24 = 0).

No. Name SettingRange Default
b3-19 Number of Speed Search Restarts 0 to 10 3

■ b3-24:SpeedSearchMethodSelection
Sets the Speed Search method used.

Note: For explanations of the Speed Search methods, Refer to Current Detection Type Speed Search (b3-24 = 0) on page 122 and Refer 
to Speed Estimation Type Speed Search (b3-24 = 1) on page 121.

No. ParameterName SettingRange Default
b3-24 Speed Search Method Selection 0 or 1 0

Setting0:CurrentDetectionSpeedSearch
Setting1:SpeedEstimationSpeedSearch

■ b3-25:SpeedSearchWaitTime
Sets the wait time between Speed Search restarts.

No. Name SettingRange Default
b3-25 Speed Search Wait Time 0.0 to 30.0 s 0.5 s
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◆ b4:DelayTimers
The timer function is independent of the drive operation and can be used to delay the switching of a digital output 
triggered by a digital input signal. An On-delay and Off-delay can be separately set. The delay timer can help to get 
rid of chattering switch noise from sensors.
To enable the timer function, a multi-function input must be set to “Timer input” (H1-oo = 18) and a multi-function 
output must be set to “Timer output” (H2-oo = 12). Only one timer can be used.

■ b4-01/b4-02:TimerFunctionOn/Off-DelayTime
b4-01 sets the On-delay time for switching the timer output. b4-02 sets the Off-delay time for switching the timer output.

No. Name SettingRange Default
b4-01 Timer Function On-Delay Time 0.0 to 300.0 s 0.0 s
b4-02 Timer Function Off-Delay Time 0.0 to 300.0 s 0.0 s

■ TimerFunctionOperation
When the timer function input closes for longer than the value set in b4-01, the timer output switches on. When the timer 
function input is open for longer than the value set in b4-02, the timer output function switches off. The following diagram 
demonstrates the timer function operation.

b4-01 b4-02 b4-01 b4-02

Multi-function Contact
Input: Timer Function

On (Closed)
Off (Open)

On (Closed)
Off (Open)

Multi-function Contact
Output: Timer Function

ON ON

ON ON

Figure5.15TimerOperation

◆ b5:PIDControl
The drive has a built in PID (Proportional + Integral + Derivative) controller that can be used for closed loop control 
of system variables such as pressure, temperature etc. The difference between the target and the feedback value 
(deviation) is fed into the PID controller. The PID controller adjusts the drive output frequency in order to minimize 
the deviation, providing an accurate control of the system variables.

■ PControl
The output of P control is the product of the deviation and the P gain so that it follows the deviation directly and linearly.With 
P control only an offset between the target and feedback remains.

■ IControl
The output of I control is the integral of the deviation. It minimizes the offset between target and feedback value that 
typically remains when pure P control is used. The integral time (I-time) constant determines how fast the offset is eliminated.

■ DControl
D control predicts the deviation signal by multiplying its derivative (slope of the deviation) with a time constant and adding 
this to the PID input. This way the D portion of a PID controller provides a braking action to the controller response and can 
reduce the tendency of oscillations and overshoot.
Be aware that D control tends to amplify noise on the deviation signal, which can result in control instability. D control should 
therefore only be used when necessary.

■ PIDOperation
To better demonstrate how PID works, the diagram below shows how the PID output changes when the PID input (deviation) 
jumps from 0 to a constant level.
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PID input

I  control

PID Output D control

Time

PID output

Time

P control

Figure5.16PIDOperation

■ UsingPIDControl
Applications for PID control are listed in the table below.

Application Description SensorsUsed

Speed Control Machinery speed is fed back and adjusted to meet the target value. Synchronous control is performed 
using speed data from other machinery as the target value Tachometer

Pressure Maintains constant pressure using pressure feedback. Pressure sensor
Fluid Control Keeps flow at a constant level by feeding back flow data. Flow rate sensor

Temperature
Control Maintains a constant temperature by controlling a fan with a thermostat. Thermocoupler, Thermistor

■ PIDSetpointInputMethods
When the PID control parameter b5-01 is set to 1 or 2, the frequency reference in b1-01 (or b1-15) becomes the PID setpoint. 
If b5-01 is set to 3 or 4, then the PID setpoint can be input from one of the sources in the following table.

Table5.6PIDSetpointSources
PIDSetpointSource Settings

Analog Input A1 Set H3-02 = C
Analog Input A2 Set H3-10 = C

MEMOBUS/Modbus Register 0006H Set Bit 1 in register 000FH to 1 and input the setpoint to register 0006H
Pulse Input RP Set H6-01 = 2

Parameter b5-19 Set parameter b5-18 = 1 and input the PID setpoint to b5-19

Note: A duplicate allocation of the PID setpoint input will result in an OPE alarm.

■ PIDFeedbackInputMethods
Either one feedback signal can be input for normal PID control or two feedback signals can be input for controlling a 
differential process value.
NormalPIDFeedback
The PID feedback can be input from one of the sources listed below.

Table5.7PIDFeedbackSources
PIDFeedbackSource Settings

Analog Input A1 Set H3-02 = B
Analog Input A2 Set H3-10 = B
Pulse Input RP Set H6-01 = 1

Note: A duplicate allocation of the PID feedback input will result in an OPE alarm.

DifferentialFeedback
The second PID feedback signal for differential feedback can come from the sources listed below. The differential feedback 
function is automatically enabled when a differential feedback input is assigned.
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Table5.8PIDDifferentialFeedbackSources
PIDDifferentialFeedbackSource Settings

Analog Input A1 Set H3-02 = 16
Analog Input A2 Set H3-10 = 16

Note:  duplicate allocation of the PID differential feedback input will result in an OPE alarm.
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■ PIDBlockDiagram
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■ b5-01:PIDFunctionSetting
Enables or disables the PID operation and selects the PID operation mode.

No. ParameterName SettingRange Default
b5-01 PID Function Setting 0 to 4 0

Setting0:PIDdisabled
Setting1:OutputFrequency=PIDOutput1
The PID controller is enabled and the PID output builds the frequency reference. The PID input is D controlled.
Setting2:OutputFrequency=PIDOutput2
The PID controller is enabled and the PID output builds the frequency reference. The PID feedback is D controlled.
Setting3:OutputFrequency=FrequencyReference+PIDOutput1
The PID controller is enabled and the PID output is added to the frequency reference. D control is applied to the difference 
of the feedback value (U5-02) and the setpoint.
Setting4:OutputFrequency=FrequencyReference+PIDOutput2
The PID controller is enabled and the PID output is added to the frequency reference. Applies D control on the feedback 
value (U5-06).

■ b5-02:ProportionalGainSetting(P)
Sets the P gain that is applied to the PID input. A large value will tend to reduce the error, but may cause instability 
(oscillations) if too high. A small value may allow too much offset between the setpoint and feedback.

No. Name SettingRange Default
b5-02 Proportional Gain Setting (P) 0.00 to 25.00 1.00

■ b5-03:IntegralTimeSetting(I)
Sets the time constant that is used to calculate the integral of the PID input. The smaller the integral time set to 
b5-03, the faster the offset will be eliminated. If set too short, it can cause overshoot or oscillations. To turn off the 
integral time, set b5-03 = 0.00.

No. Name SettingRange Default
b5-03 Integral Time Setting (I) 0.0 to 360.0 s 1.0 s

Zero
offset with
integral action

No Intregral With Intregral 

PID  
feedback Setpoint

Offset
Setpoint

Feedback Feedback

Time Time

Figure5.18OffsetEliminationbyIntegralOperation

■ b5-04:IntegralLimitSetting
Sets the maximum output possible from the integral block. Set as a percentage of the maximum frequency (E1-04).

No. Name SettingRange Default
b5-04 Integral Limit Setting 0.0 to 100.0 100.0

Note: On some applications, especially those with rapidly varying loads, the output of the PID function may show a fair amount of oscillation.
To suppress this oscillation, a limit can be applied to the integral output by programming b5-04.

■ b5-05:DerivativeTime(D)
Sets the time the drive predicts the PID input/PID feedback signal based on the derivative of the PID input/PID feedback. 
Longer time settings will improve the response but can cause vibrations. Shorter settings will reduce the overshoot but also 
reduce the controller responsiveness. D control is disabled by setting b5-05 to zero seconds.
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5.2b:Application

No. Name SettingRange Default
b5-05 Derivative Time 0.00 to 10.00 s 0.00 s

■ b5-06:PIDOutputLimit
Sets the maximum output possible from the entire PID controller. Set as a percentage of the maximum frequency (E1-04).

No. Name SettingRange Default
b5-06 PID Output Limit 0.0 to 100.0% 100.0%

■ b5-07:PIDOffsetAdjustment
Sets the offset added to the PID controller output. Set as a percentage of the maximum frequency.

No. Name SettingRange Default
b5-07 PID Offset Adjustment -100.0 to 100.0% 0.0%

■ b5-08:PIDPrimaryDelayTimeConstant
Sets the time constant for the filter applied to the output of the PID controller. Normally, change is not required.

No. Name SettingRange Default
b5-08 PID Primary Delay Time Constant 0.00 to 10.00 s 0.00 s

Note: Effective in preventing oscillation when there is a fair amount of oscillation or when rigidity is low. Set to a value larger than the cycle of the 
resonant frequency. Increasing this time constant reduces the responsiveness of the drive.

■ b5-09:PIDOutputLevelSelection
Normally, the output of the PID function increase whenever the PID input is negative (feedback below setpoint). 
Using b5-09 the PID controller can be set up for applications that require opposite operation.

No. ParameterName SettingRange Default
b5-09 PID Output Level Selection 0 or 1 0

Setting0:NormalOutput
A negative PID input causes an increase in the PID output (direct acting).
Setting1:ReverseOutput
A negative PID input causes a decrease in the PID output (reverse acting).

■ b5-10:PIDOutputGainSetting
Applies a gain to the PID output and can be helpful when the PID function is used to trim the frequency reference (b5-01 
= 3 or 4). Increasing b5-10 causes the PID function to have a greater regulating effect on the frequency reference.

No. Name SettingRange Default
b5-10 PID Output Gain Setting 0.00 to 25.00 1.00

■ b5-11:PIDOutputReverseSelection
Determines whether a negative PID output reverses the drive operation direction or not. When the PID function is 
used to trim the frequency reference (b5-01 = 3 or 4), this parameter has no effect and the PID output will not be 
limited (same as b5-11 = 1).

No. ParameterName SettingRange Default
b5-11 PID Output Reverse Selection 0 or 1 0

Setting0:ReverseDisabled
Negative PID output will be limited to 0 and the drive output will be stopped.
Setting1:ReverseEnabled
Negative PID output will cause the drive to run in the opposite direction.

■ PIDFeedbackLossDetection
The PID Feedback Loss Detection function can detect broken sensors or broken sensor wiring. It should be used 
whenever PID control is enabled to prevent critical machine conditions (e.g. acceleration to max. frequency) caused 
by a feedback loss.
Feedback loss can be detected in two ways:
• FeedbackLowDetection:
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 Detected when the feedback falls below a certain level for longer than the specified time.
• FeedbackHighDetection:
 Detected when the feedback rises beyond a certain level for longer than the specified time.
The following figure explains the working principle of feedback loss detection when the feedback signal is too low.Feedback 
high detection works in the same way.

PID feedback value

PID
Feedback 
Detection 
Loss Level

(b5-13)

PID Feedback
Loss Detection Time 

(b5-14)

no FbL
detection

FbL detection

time

PID Feedback
Loss Detection Time 

(b5-14)

Figure5.19PIDFeedbackLossDetection

The parameters necessary to set up the feedback loss detection are explained below.

■ b5-12:PIDFeedbackLossDetectionSelection
Enables or disables the feedback loss detection and sets the operation when a feedback loss is detected.

No. ParameterName SettingRange Default
b5-12 PID Feedback Loss Detection Selection 0 to 5 0

Setting0:DigitalOutputOnly
A digital output set for “PID feedback low” (H2-oo = 3E) will be triggered if the PID feedback value is below the 
detection level set to b5-13 for the time set to b5-14 or longer. A digital output set for “PID feedback high” (H2-oo = 3F) 
will be triggered if the PID feedback value is beyond the detection level set to b5-36 for the time set to b5-37 or longer. 
Neither a fault nor an alarm is displayed on the digital operator. The drive will continue operation. When the feedback 
value leaves the loss detection range, the output is reset.
Setting1:FeedbackLossAlarm
If the PID feedback value falls below the level set to b5-13 for longer than the time set to b5-14, a “FBL - Feedback Low” 
alarm will be displayed and a digital output set for “PID feedback low” (H2-oo = 3E) will be triggered. If the PID feedback 
value exceeds the level set to b5-36 for longer than the time set to b5-37, a “FBH - Feedback High” alarm will be displayed 
and a digital output set for “PID feedback high” (H2-oo = 3F) will be triggered. Both events trigger an alarm output (H1-oo 
= 10). The drive will continue operation. When the feedback value leaves the loss detection range, the alarm and outputs 
are reset.
Setting2:FeedbackLossFault
If the PID feedback value falls below the level set to b5-13 for longer than the time set to b5-14, a “FBL - Feedback Low” 
fault will be displayed. If the PID feedback value exceeds the level set to b5-36 for longer than the time set to b5-37, a “FBH 
- Feedback High” fault will be displayed. Both events trigger a fault output (H1-oo = E) and cause the drive to stop the 
motor.
Setting3:DigitalOutputOnly,EvenifPIDisDisabledbyDigitalInput
Same as b5-12 = 0. Detection is still active even if PID is disabled by a digital input (H1-oo = 19).
Setting4:FeedbackLossAlarm,EvenifPIDisDisabledbyDigitalInput
Same as b5-12 = 1. Detection is still active even if PID is disabled by a digital input (H1-oo = 19).
Setting5:FeedbackLossFault,EvenifPIDisDisabledbyDigitalInput
Same as b5-12 = 2. Detection is still active even if PID is disabled by a digital input (H1-oo = 19).

■ b5-13:PIDFeedbackLossDetectionLevel
Sets the feedback level used for PID feedback loss detection. The PID feedback has to fall below this level for longer 
than the time b5-14 before feedback loss is detected.

No. Name SettingRange Default
b5-13 PID Feedback Loss Detection Level 0 to 100% 0%
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■ b5-14:PIDFeedbackLossDetectionTime
Sets the time that the PID feedback has to fall below b5-13 before feedback loss is detected.

No. Name SettingRange Default
b5-14 PID Feedback Loss Detection Time 0.0 to 25.5 s 1.0 s

■ b5-36:PIDFeedbackHighDetectionLevel
Sets the feedback level used for PID feedback high detection. The PID feedback has to exceed this level for longer 
than the time b5-37 before feedback loss is detected.

No. Name SettingRange Default
b5-36 PID Feedback High Detection Level 0 to 100% 100%

■ b5-37:PIDFeedbackHighDetectionTime
Sets the time for that the PID feedback has to exceed b5-36 before feedback loss is detected.

No. Name SettingRange Default
b5-37 PID Feedback High Detection Time 0.0 to 25.5 s 1.0 s

■ PIDSleep
The PID Sleep function stops the drive when the PID output or the frequency reference falls below the PID Sleep 
operation level for a certain time. The drive will resume operating once the PID output or frequency reference rises 
above the PID Sleep operation level for the specified time. The operation is explained in the figure below.

PID Output

PID Sleep Function
Start Level ( b5-15)

Sleep Delay Time

Sleep Delay Time

Run command enabled

Continues to output “During Run”

Internal Run 
command

External Run 
command

During Run

Stop

b5-16 b5-16

Run

Figure5.20PIDSleepOperation

NotesonusingthePIDSleepfunction:
• The PID Sleep function is always active, even if PID control is disabled.
• The method the Sleep function uses to stop the motor is defined by parameter b1-03.
• The parameters necessary to set up the PID Sleep function are explained below.

■ b5-15:PIDSleepFunctionStartLevel
Sets the level used for PID Sleep.
The drive goes into Sleep mode if the PID output or frequency reference is smaller than b5-15 for longer than the 
time set in b5-16. It resumes the operation when the PID output or frequency reference is above b5-15 for longer 
than the time set in b5-16.

No. Name SettingRange Default
b5-15 PID Sleep Function Start Level 0.0 to 400.0 Hz 0.0 Hz

■ b5-16:PIDSleepDelayTime
Sets the delay time to activate or deactivate the PID Sleep function.

No. Name SettingRange Default
b5-16 PID Sleep Delay Time 0.0 to 25.5 s 0.0 s

■ b5-17:PIDAccel/DecelTime
The PID acceleration/deceleration time is applied on the PID setpoint value.
As the normal acceleration times C1-oo are applied after the PID output, they reduce the responsiveness of the 
system and can cause hunting or over- and undershooting when the setpoint changes quickly. Using the PID 
acceleration/deceleration time instead helps to avoid such problems.
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The PID acceleration/deceleration time can be canceled using a digital input programmed for “PID SFS cancel” (H1-
oo = 34).

No. Name SettingRange Default
b5-17 PID Accel/Decel Time 0 to 255 s 0 s

■ b5-18:PIDSetpointSelection
Enables or disables parameter b5-19 for PID setpoint.

No. ParameterName SettingRange Default
b5-18 PID Setpoint Selection 0 or 1 0

Setting0:Disabled
Parameter b5-19 is not used as the PID setpoint. The setpoint must be entered via an analog input, pulse input, or 
MEMOBUS/Modbus register 06H.
Setting1:Enabled
Parameter b5-19 is used as PID setpoint.

■ b5-19:PIDSetpointValue
Used to adjust the PID setpoint if parameter b5-18 = 1.

No. Name SettingRange Default
b5-19 PID Setpoint Value 0.00 to 100.00% 0.00%

■ b5-20:PIDSetpointScaling
Determines the units that the PID setpoint (b5-19) is set in and displayed. Also determines the units for monitors U5-
01 and U5-04.

No. ParameterName SettingRange Default
b5-20 PID Setpoint Scaling 0 to 3 1

Setting0:Hz

The setpoint and PID monitors are displayed in Hz with a resolution of 0.01 Hz.
Setting1:%
The setpoint and PID monitors are displayed as a percentage with a resolution of 0.01%.
Setting2:r/min
The setpoint and PID monitors are displayed in r/min with a resolution of 1 r/min.
Setting3:UserDefined
The setpoint b5-19 and PID monitors U1-01/04 are displayed with the unit and resolution defined by parameters b5-38 and 
b5-39.

■ b5-34:PIDOutputLowerLimit
Sets the minimum possible PID controller output as a percentage of the maximum output frequency (E1-04). The 
lower limit is disabled when set to 0.00%

No. Name SettingRange Default
b5-34 PID Output Lower Limit -100.0 to 100.0% 0.00%

■ b5-35:PIDInputLimit
Sets the maximum allowed PID input as a percentage of the maximum output frequency (E1–04). Parameter b5-35 
acts as a bipolar limit.

No. Name SettingRange Default
b5-35 PID Input Limit 0.0 to 1000.0% 1000.0%

■ b5-38/39PIDSetpoint/MonitorUserDisplayValue/DisplayDigits
When parameter b5-20 is set to 3, the parameters b5-38 and b5-39 can be used to set a user defined display for the 
PID setpoint (b5-19) and feedback monitors (U5-01/04).
Parameter b5-38 determines the display value when the maximum frequency is output. Parameter b5-39 determines 
the number of digits. The setting value is equal to the number of decimal places.
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5.2b:Application

No. Name SettingRange Default

b5-38 PID Setpoint/Monitor User Display Value 0 to 60000 Determined by
b5-20

b5-39 PID Setpoint and Display Digits 0 to 3 Determined by
b5-20

■ b5-40:FrequencyReferenceMonitorContentDuringPID
Sets the content on the frequency reference monitor display (U1-01) when PID control is active.

No. Name SettingRange Default
b5-40 Frequency Reference Monitor Content During PID 0 or 1 0

Setting0:FrequencyReferenceafterPID
Monitor U1-01 displays the frequency reference increased or reduced for the PID output.
Setting1:FrequencyReference
Monitor U1-01 displays the frequency reference value.

■ b5-47:ReverseOperationSelection2byPIDOutput
Reverses operation selection when b5-01 is set to 3 or 4.

No. Name SettingRange Default
b5-47 Reverse Operation Selection 2 by PID Output 0 or 1 1

Setting0:ZeroLimitwhenPIDOutputisaNegativeValue
Setting1:ReverseOperationwhenPIDOutputisaNegativeValue(ZeroLimitiftheReverseOperationIs
Prohibitedbyb1-04)

◆ b6:DwellFunction
The reference hold or Dwell function is used to temporarily hold the output frequency at a set reference value, for a 
set time, and then continue to ramp up or stop.
Dwell works as shown in the figure below.

Note: Using the Dwell function requires that the stopping method for the drive be set to “Ramp to Stop” (b1-03 = 0).

b6-01 b6-03

b6-02 b6-04

Run Command

Output Frequency

ON OFFOFF

Figure5.21DwellFunctionatStartandStop

■ b6-01/b6-02:DwellReference/TimeatStart
b6-01 sets the frequency that is kept for the time set in b6-02 during acceleration.

No. Name SettingRange Default
b6-01 Dwell Reference at Start 0.0 to 400.0 Hz 0.0 Hz
b6-02 Dwell Time at Start 0.0 to 10.0 s 0.0 s

■ b6-03/b6-04:DwellReference/TimeatStop
Parameter b6-03 sets the frequency that is kept for the time set in b6-04 during deceleration.

No. Name SettingRange Default
b6-03 Dwell Reference at Stop 0.0 to 400.0 Hz 0.0 Hz
b6-04 Dwell Time at Stop 0.0 to 10.0 s 0.0 s



136

5.2b:Application

◆ b8:EnergySaving
The Energy Saving feature improves overall system operating efficiency by operating the motor at its most efficient level. 
This is accomplished by continuously monitoring the motor load and controlling the motor so that it always operates near 
its rated slip frequency.

Note: Energy Saving is mainly designed for applications with variable torque (Normal Duty) but is not appropriate for applications where 
the load may suddenly increase.

■ b8-01:EnergySavingControlSelection
Enables or disables the Energy Saving function.

No. ParameterName SettingRange Default
b8-01 Energy Saving Control Selection 0 or 1 0

Setting0:Disabled
Setting1:Enabled

■ b8-02:EnergySavingGain(SVonly)
Sets the gain that is used to for magnetizing current reduction during Energy Saving. A higher value results in lower 
magnetization of the motor and thereby less energy consumption. However, if b8-02 is too high the motor might stall.

No. Name SettingRange Default
b8-02 Energy Saving Gain 0.00 to 10.0 0.7

■ b8-03:EnergySavingControlFilterTimeConstant(SVonly)
Parameter b8-03 sets the response time for Energy Saving. Although lowering this value allows for a quicker 
response, instability may result if it is too low.

No. Name SettingRange Default

b8-03 Energy Saving Control Filter Time Constant 0.00 to 10.00 Determined by
o2-04

■ b8-04:EnergySavingCoefficientValue(V/fControl)
Fine tunes Energy Saving control.
The default setting is for a standard Sumitomo motor. When using a different motor, adjust this parameter in 5% 
increments while running the drive with a light load until output power monitor U1-08 is at the minimum value.
A low setting results in less output voltage and less energy consumption. If the value is set too low the motor may 
stall. The default setting depends on the capacity of the drive.

No. Name SettingRange Default

b8-04 Energy Saving Coefficient Value 0.00 to 655.00
Determined by

C6-01, E2-11, and
o2-04

Note: This default value changes if the motor rated capacity set to E2-11 is changed. The Energy Saving coefficient is set automatically 
when Auto-Tuning for Energy Saving is performed (Refer to Auto-Tuning on page 96).

■ b8-05:PowerDetectionFilterTime(V/fControlonly)
The Energy Saving function continuously searches out the lowest output voltage in order to achieve minimum output 
power. Parameter b8-05 determines how often the output power is measured and the output voltage is adjusted.

No. Name SettingRange Default
b8-05 Power Detection Filter Time 0 to 2000 ms 20 ms
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■ ParametersRelatedtotheEnergySavingFunction
SensorlessVectorControl

No. ParameterName SettingRange Default
E2-02 <1> Motor Rated Slip 0.00 to 20.00 <2>

<1> Automatically set when Rotational Auto-Tuning is performed.
<2> Default setting is determined by drive capacity (o2-04).

V/fControl
No. ParameterName SettingRange Default

E2-11 <1> Motor Rated Capacity 0.00 to 650.00 kW <2>

<1> Automatically set when Auto-Tuning is performed.
<2> Default setting is determined by drive capacity (o2-04).
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C parameters are used to set the acceleration and deceleration characteristics, as well as S-curves. Other parameters in this group 
cover settings for slip compensation, torque compensation, and carrier frequency.

◆ C1:AccelerationandDecelerationTimes
■ C1-01toC1-08:Accel/DecelTimes1to4
Four different sets of acceleration and deceleration times can be set in the drive. They can be selected by digital 
inputs, by the motor selection, or can be switched automatically. Acceleration time parameters always set the time 
to accelerate from 0 to the maximum output frequency (E1-04). Deceleration time parameters always set the time to 
decelerate from maximum output frequency to 0. C1-01 and C1-02 are the default active accel/decel settings.

No. ParameterName SettingRange Default
C1-01 Acceleration Time 1

0.0 to 6000.0 s <1> 10.0 s

C1-02 Deceleration Time 1
C1-03 Acceleration Time 2
C1-04 Deceleration Time 2
C1-05 Acceleration Time 3 (Motor 2 Accel Time 1)
C1-06 Deceleration Time 3 (Motor 2 Decel Time 1)
C1-07 Acceleration Time 4 (Motor 2 Accel Time 2)
C1-08 Deceleration Time 4 (Motor 2 Accel Time 2)

<1> The setting range for the acceleration and deceleration times is determined by C1-10 (Accel/Decel Time Setting Units). For example, if 
the time is set in units of 0.01 s (C1-10 = 0), the setting range becomes 0.00 to 600.00 s.

SwitchingAccelerationTimesbyDigitalInput
Accel/decel times 1 are active by default if no input is set. The accel/decel times 2, 3, and 4 can be activated by digital inputs 
(H1-oo= 7 and 1A) as explained in Table 5.9.

Table5.9Accel/DecelTimeSelectionbyDigitalInput

Accel/DecelTimeSel.1H1-oo=7 Accel/DecelTimeSel.2H1-oo=1A
ActiveTimes

Acceleration Deceleration
0 0 C1-01 C1-02
1 0 C1-03 C1-04
0 1 C1-05 C1-06
1 1 C1-07 C1-08

Figure 5.22 shows an operation example for changing accel/decel. times. The example below requires that the stopping 
method be set for "Ramp to Stop" (b1-03 = 0).

Output
frequency

Accel Time 1
(C1-01)

Decel Time 1
 (C1-02)

Accel Time 2 
(C1-03)

Decel Time 2
(C1-04)

Decel Time 1
(C1-02)

Time

FWD (REV)  
Run command

ON OFF ON

ON
Accel/Decel Time Selection 1
(Terminals S3 to S8, H1-0x = “7”)

Accel Time 3
(C1-05)

Decel Time 3 
(C1-06)

Accel Time 4 
(C1-07)

Decel Time 4
(C1-08)

Decel Time 1
(C1-02)

ONOFF

ON OFF ON

Accel/Decel Time Selection 2
(Terminals S3 to S8, H1-0x = “1A”)

ON

Figure5.22TimingDiagramofAccel/DecelTimeChange

5.3C:Tuning
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SwitchingAccel/decelTimesbyaFrequencyLevel
The drive can automatically switch from accel/decel times 4 (C1-07 and C1-08) to the default accel/decel times (C1-01/02 
for motor 1, C1-05/06 for motor 2) when the output frequency exceeds the frequency level set in parameter C1-11. When 
it falls below this level, the accel/decel times are switched back. Figure 5.23 shows an operation example.

Note: Acceleration and deceleration times selected by digital inputs have priority over the automatic switching by a frequency level. For 
example, if accel/decel time 2 is selected, the drive will use this time only and not switch from accel/decel time 4 to the selected one.

Output Frequency

C1-11
Accel/Decel Time
Switch Frequency

C1-07 
setting

When the output frequency  C1-11, drive uses Accel/Decel Time 1 (C1-01,  -02)
When the output frequency  < C1-11, drive uses Accel/Decel Time 2 (C1-07, -08)

C1-01 
setting

C1-02 
setting

C1-08 
setting

Figure5.23Accel/DecelTimeSwitchingFrequency

SwitchingAccelerationandDecelerationTimesbyMotorSelection
When switching between motor 1 and 2 using a digital input (H1-oo = 16) parameters C1-01 to C1-04 become 
accel/decel time 1/2 for motor 1 and C1-05 to C1-08 become accel/decel time 1/2 for motor 2. In this case the digital 
input “Accel/Decel Time 2 Selection” can not be used (this would trigger an oPE03 error, indicating a contradictory 
multi-function input settings).
Table 5.10 explains the activation of accel/decel times depending on the motor selection and accel/decel time selection.

Table5.10MotorSwitchingandAccel/DecelTimeCombinations

Accel/DecelTime1(H1-oo=7)
Motor1Selected Motor2Selected

Accel Decel Accel Decel
Open C1-01 C1-02 C1-05 C1-06

Closed C1-03 C1-04 C1-07 C1-08

■ C1-09:Fast-stopTime
Parameter C1-09 will set a special deceleration that is used when certain faults occur or that can be operated by 
closing a digital input configured as H1-oo = 15 (N.O. input) or H1-oo = 17 (N.C. input). The input does not have 
to be closed continuously, even a momentary closure will trigger the Fast-stop operation.
Unlike standard deceleration, once the Fast-stop operation is initiated, the drive cannot be restarted until the 
deceleration is complete, the Fast-stop input is cleared, and the Run command is cycled.
A digital output programmed for “During Fast-stop” (H2-01/02/03 = 4C) will be closed as long as Fast-stop is active.

No. ParameterName SettingRange Default
C1-09 Fast-stop Time 0.0 to 6000.0 s  <1> 10.0 s

<1> The setting range for the acceleration and deceleration times is determined by C1-10 (Accel/Decel Time Setting Units). For example, if 
the time is set in units of 0.01 s (C1-10 = 0), the setting range becomes 0.00 to 600.00 s

NOTICE: Rapid deceleration can trigger an overvoltage fault. When faulted, the drive output shuts off, and the motor coasts. To avoid this 
uncontrolled motor state and to ensure that the motor stops quickly and safely, set an appropriate Fast-stop time to C1-09.

■ C1-10:Accel/DecelTimeSettingUnits
Determines the units for the acceleration and deceleration times set to C1-01 through C1-09 using parameter C1-10.

No. ParameterName SettingRange Default
C1-10 Accel/Decel Time Setting Units 0 or 1 1

Setting0:0.01sUnits
The accel/decel. times are set in 0.01 s units. The setting range will be 0.00 to 600.00 s. If any of the parameters C1-01 to C1-
09 is set to 600.1 seconds or more, then C1-10 cannot be set to 0.
Setting1:0.1sUnits
The accel/decel. times are set in 0.1 s units. The setting range will be 0.0 to 6000.0 s.
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■ C1-11:Accel/DecelSwitchFrequency
Sets the switching frequency for automation accel/decel time change over. Refer to Switching Accel/decel Times by a 
Frequency Level on page 139 for details.

No. ParameterName SettingRange Default
C1-11 Accel/Decel Switch Frequency 0.0 to 400.0 Hz 0.0 Hz

Note: Setting C1-11 to 0.0 Hz disables this function.

■ C1-14:Accel/DecelRateFrequency
Sets the base frequency used to calculate acceleration and deceleration times.

No. ParameterName SettingRange Default
C1-14 Accel/Decel Rate Frequency 0.0 to 400.0 Hz 0.0 Hz

Note: The accel/decel rates set to parameters C1-01 to C1-09 change in response to the value set to C1-14.

WhenC1-14=0.0Hz
Operation example is shown in Figure 5.24.
• Accel Times 1 through 4 determine the time required to accelerate from 0 to the maximum output frequency (E1-04)
• Decel Times 1 through 4 and the Fast-stop Time determine the time required to decelerate from the Maximum 

Output Frequency (E1-04) to 0 Hz.

0
Time

Output
frequency

E1-04 = 60 Hz

Frequency 
reference = 60 Hz

Accel Times 1 to 4 Decel Times 1 to 4

Figure5.24Accel/DecelRate,Example1(C1-14=0Hz,E1-04=60Hz,FrequencyReference=60Hz)

WhenC1-14≠0.0Hz
Operation examples are shown in Figure 5.25 and Figure 5.26.
• Accel Times 1 through 4 determine the time required to accelerate from 0 to the value set in C1-14 (Accel/Decel 

Rate Frequency)
• Decel Times 1 through 4 and the Fast-stop Time determine the time required to decelerate from the value set in 

C1-14(Accel/Decel Rate Frequency ) to 0 Hz.

0 Time

C1-14 = 40 Hz

 

Output
frequency

Frequency 
reference = 60 Hz

Accel Times 1 to 4 Decel Times 1 to 4

Figure5.25Accel/DecelRate,Example2(C1-14=40Hz,E1-04=60Hz,FrequencyReference=60Hz)



141

5

Pa
ra

m
et

er
D

et
ai

ls

5.3C:Tuning

Time

C1-14 = 80 Hz

0

Output
frequency

Frequency 
reference = 60 Hz

Accel Times 1 to 4 Decel Times 1 to 4

Figure5.26Accel/DecelRate,Example3(C1-14=80Hz,E1-04=60Hz,FrequencyReference=60Hz))

Note:1. The accel/decel times shown in Figure 5.24 to Figure 5.26 assume S-curve characteristic time during accel/decel at start and accel/
decel at stop of 0.00 s (parameters C2-01 to C2-04).

 2. When Stall Prevention during acceleration is enabled (L3-01 ≠ 0), the accel time may take longer than the set value.
 3. When Stall Prevention during deceleration is enabled (L3-04 ≠ 0), the decel time may take longer than the set value.
 4. When performing Rotational Auto-Tuning for OLV Control (T1-01 = 0) and Rotational Auto-Tuning for V/f Control (T1-04 = 3),

the drive uses the maximum output frequency set in E1-04 to determine the base accel/decel rate, regardless of the C1-14 value.

◆ C2:S-CurveCharacteristics
Use S-curve characteristics to smooth acceleration and deceleration and to minimize abrupt shock to the load. Set 
S-curve characteristic time during acceleration/deceleration at start and acceleration/deceleration at stop.

■ C2-01toC2-04:S-CurveCharacteristics
C2-01 through C2-04 set separate S-curves for each section of the acceleration or deceleration.

No. ParameterName SettingRange Default
C2-01 S-Curve Characteristic at Accel Start

0.00 to 10.00 s

0.00 s
C2-02 S-Curve Characteristic at Accel End 0.00 s
C2-03 S-Curve Characteristic at Decel Start 0.00 s
C2-04 S-Curve Characteristic at Decel End 0.00 s

Figure 5.27 explains how S-curves are applied.

C2-02

C2-01

C2-03 C2-04

C2-02

C2-01

C2-03

C2-04

FWD run

REV run

Output
frequency

Figure5.27S-CurveTimingDiagram-FWD/REVOperation

Setting the S-curve will increase the acceleration and deceleration times.
Actual accel time = accel time setting + (C2-01 + C2-02)/2
Actual decel time = decel time setting + (C2-03 + C2-04)/2
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◆ C3:SlipCompensation
The Slip Compensation function prevents motor speed loss due to an increase in load.

Note: Before making changes to the Slip Compensation parameters, make sure the motor parameters and V/f pattern are set properly or 
perform Auto-Tuning.

■ C3-01:SlipCompensationGain
This parameter sets the gain for the motor slip compensation function. Although this parameter rarely needs to be 
changed, adjustments might be needed under the following situations:
• If the speed at constant frequency reference is lower than the frequency reference, increase C3-01.
• If the speed at constant frequency reference is higher than the frequency reference, decrease C3-01.

No. ParameterName SettingRange Default

C3-01 Slip Compensation Gain 0.0 to 2.5 Determined by 
A1-02

Note: Default setting is 0.0 in V/f Control (A1-02 = 0). Default setting is 1.0 in Sensorless Vector Control (A1-02 = 2). This parameter is 
disabled when using V/f Control with Simple PG Feedback (H6-01 = 3).

■ C3-02:SlipCompensationPrimaryDelayTime
Adjusts the filter on the output of the slip compensation function. Although this parameter rarely needs to be 
changed, adjustments might be needed under the following situations:
• Decrease the setting when the slip compensation response is too slow.
• Increase this setting when the speed is not stable.

No. ParameterName SettingRange Default

C3-02 Slip Compensation Primary Delay Time 0 to 10000 ms Determined by 
A1-02

Note: When using V/f Control (A1-02 = 0), the default setting becomes 2000 ms. When using Sensorless Vector Control (A1-02 = 2), the 
default setting becomes 200 ms. This function is not available when using V/f Control with Simple PG Feedback.

■ C3-03:SlipCompensationLimit
Sets the upper limit for the slip compensation function as a percentage of the motor rated slip (E2-02).

No. ParameterName SettingRange Default
C3-03 Slip Compensation Limit 0 to 250% 250%

The slip compensation limit is constant throughout the constant torque range. In the constant power range it is 
increased based on C3-03 and the output frequency as shown in the following diagram.

Note: This parameter is disabled when using V/f Control with Simple PG Feedback Control (H6-01 = 3).

E1-04
E1-06 × C3-03

C3-03

E1-04
Maximum
Frequency

E1-06
Base

Frequency

output frequency

Figure5.28SlipCompensationLimit

■ C3-04:SlipCompensationSelectionduringRegeneration
When the slip compensation during regeneration function has been activated and regenerative load is applied, it 
might be necessary to use a braking resistor.
Even if enabled, this function does not operate when the output frequency is too low.

No. ParameterName SettingRange Default
C3-04 Slip Compensation Selection during Regeneration 0 or 1 1

Setting0:Disabled
Slip compensation is not provided. Depending on the load and operation mode (motoring or regenerative) the 
actual motor speed will be lower or higher than the frequency reference.
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Setting1:Enabled
Slip compensation is enabled during regenerative operation. It will not be active at output frequencies below 6 Hz.

■ C3-05:OutputVoltageLimitOperationSelection
Determines if the motor flux reference is automatically reduced when output voltage reaches the saturation range.

No. ParameterName SettingRange Default
C3-05 Output Voltage Limit Operation Selection 0 or 1 0

Setting0:Disabled
Setting1:Enabled

■ C3-18:OutputVoltageLimitLevel
No. ParameterName Description SettingRange Default

C3-18 Output Voltage Limit Level Sets the maximum percentage of output 
voltage reduction when C3-05 is enabled. 70.0 to 100.0 90.0%

◆ C4:TorqueCompensation
The torque compensation function compensates for insufficient torque production at start-up or when a load is applied.

Note: Before making changes to the torque compensation parameters make sure the motor parameters and V/f pattern are set properly or 
perform Auto-Tuning.

■ C4-01:TorqueCompensationGain
Sets the gain for the torque compensation function.

No. ParameterName SettingRange Default

C4-01 Torque Compensation Gain 0.00 to 2.50 Determined by 
A1-02

TorqueCompensationinV/fControl:
The drive calculates the motor primary voltage loss using the output current and the terminal resistance value (E2-05) 
and then adjusts the output voltage to compensate insufficient torque at start or when load is applied. The effect of 
this voltage compensation can be increased or decreased using parameter C4-01.
TorqueCompensationinSensorlessVectorControl:
The drive controls the motor excitation current and torque producing current separately. Torque compensation 
affects the torque producing current only. C4-01 works as a factor of the torque reference value that builds the 
torque producing current reference.
Adjustment
Although this parameter rarely needs to be adjusted, small changes in increments of 0.05 may help in the following 
situations:
• Increase this setting when using a long motor cable.
• Decrease this setting when motor oscillation occurs.
Adjust C4-01 so that the output current does not exceed the drive rated current.

■ C4-02:TorqueCompensationPrimaryDelayTime1
Sets the delay time used for applying torque compensation.

No. ParameterName SettingRange Default

C4-02 Torque Compensation Primary Delay Time 1 0 to 60000 ms Determined by 
A1-02

Adjustment
Although C4-02 rarely needs to be changed, adjustments may help in the following situations:
• If the motor vibrates, increase C4-02.
• If the motor responds too slowly to changes in the load, decrease C4-02.

■ C4-03:TorqueCompensationatForwardStart(SVonly)
Sets the amount of torque at start in the forward direction in order to improve motor performance during start with heavy 
load. Compensation is applied using the time constant set in parameter C4-05. A setting of 0.0% disables this feature.

No. ParameterName SettingRange Default
C4-03 Torque Compensation at Forward Start 0.0 to 200.0% 0.0%
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■ C4-04:TorqueCompensationatReverseStart(SVonly)
Sets the amount of torque reference at start in the reverse direction in order to improve motor performance during 
start with heavy load. Compensation is applied using the time constant set in parameter C4-05. A setting of 0.0% 
disables this feature.

No. ParameterName SettingRange Default
C4-04 Torque Compensation at Reverse Start -200.0 to 0.0% 0.0%

■ C4-05:TorqueCompensationatStartTimeConstant(SVonly)
This parameter is the time constant for applying the torque compensation at start set in parameters C4-03 and C4-04.

No. ParameterName SettingRange Default
C4-05 Torque Compensation Time Constant 0 to 200 ms 10 ms

■ C4-06:TorqueCompensationPrimaryDelayTime2(SVonly)
This time constant is used during Speed Search or during regenerative operation when the actual motor slip is 
higher than 50% of the rated slip. Adjust the value if an overvoltage fault occurs with sudden changes in the load or 
at the end of acceleration with high inertia load.

No. ParameterName SettingRange Default
C4-06 Torque Compensation Primary Delay Time 2 0 to 10000 ms 150 ms

Note:1. If C4-06 is set to a relatively large value, be sure to also increase the setting in n2-03 (AFR Time Constant 2) proportionally.
 2. C4-06 will not be active if L3-04 is 0, 3 or 4, the output frequency is below 5 Hz, or Speed Search after momentary power loss is 

active.

◆ C5:AutomaticSpeedRegulator(ASR)
The ASR is a PI controller that adjusts the output frequency in order to compensate the motor slip when load is applied. It 
is active only when V/f Control is used in combination with a speed feedback signal connected to the drive pulse input RP 
(V/f Control with Simple Speed Feedback).
The pulse input provides one track only and can not detect the direction of motor rotation. A separate motor speed 
direction signal must therefore be input to the ASR by:
1. UsingaDigitalInput
 This method is automatically enabled when a digital input is programmed for “Forward/Reverse direction” (H1-

oo= 7E). If the input is closed, the drive assumes reverse rotation. If open, then the drive assumes that the 
motor is rotating forwards.

 When a 2 track encoder is used, an external unit that converts the 2 tracks into 1 track and a digital direction 
signal can be used.

2. UsingtheFrequencyReferenceDirection
 When no digital input is set for “Forward/Reverse direction” (H1-oo≠ 7E), ASR uses the direction of the 

frequency reference.
Figure 5.29 illustrates the ASR function when using V/f with Simple Speed Feedback.
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Motor speed

(Commercially
available
converter)

Figure5.29SpeedControlwithASRinV/fwithSimpleSpeedFeedback

ToactivateV/fControlwithPGfeedback:
1. Set the drive to V/f Control (A1-02 = 0).
2. Connect the motor speed pulse signal to the pulse input RP, set H6-01 = 3, and set the pulse signal frequency 

that is equal to the maximum speed to H6-02 (pulse input scaling). Make sure the pulse input bias (H6-04) is 0% 
and the gain (H6-03) is 100%.

3. Decide the signal used for detecting the direction. If a digital input is used set H1-oo = 7E.
4. Use the ASR gain and integral time parameters described below for adjusting the ASR responsiveness.

Note:1. C5 parameters will appear only when using V/f Control (A1-02 = 0) and when the pulse input RP function is set for PG feedback in V/
f Control (H6-01 = 3).

 2. V/f Control with PG feedback can be used for motor 1 only.

ASRTuningParameters
ASR provides two sets of gain and integral time. Set 1 is active at the maximum output frequency, set 2 is active at 
the minimum output frequency. The settings are changed linearly depending on the output frequency as shown in 
Figure 5.30.

0

P = C5-03
I  = C5-04

P = C5-01
I  = C5-02

P gain and I time

Motor Speed
E1-04

Maximum 
Output  

Frequency

E1-09
Minimum 
Output  

Frequency

Figure5.30AdjustingASRProportionalGainandIntegralTime

■ C5-01/02:ASRProportionalGain/IntegralTime1
These parameters determine the responsiveness of ASR at maximum output frequency.
• Increase the gain and/or reduce the integral time if the response is slow at maximum output frequency.
• Reduce the gain and/or increase the integral time when vibrations occur at the maximum output frequency.
• When adjusting ASR always first adjust the P gain, then adjust the integral time.

No. ParameterName SettingRange Default
C5-01 ASR Proportional Gain 1 0.00 to 300.00 0.20
C5-02 ASR Integral Time 1 0.000 to 10.000 s 0.200 s

■ C5-03/04:ASRProportionalGain/IntegralTime2
These parameters determine the responsiveness of ASR at the minimum output frequency. Use the same setting 
rules as described for C5-01/02
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No. ParameterName SettingRange Default
C5-03 ASR Proportional Gain 2 0.00 to 300.00 0.02
C5-04 ASR Integral Time 2 0.000 to 10.000 s 0.050 s

■ C5-05:ASRLimit
Sets the ASR output limit as a percentage of the maximum output frequency (E1-04). If the motor slip is high, the 
setting might need to be increased to provide proper slip compensation. Use the ASR output monitor U6-04 to 
determine if ASR is working at the limit and make settings if necessary. If ASR is operating at the ASR limit, check the 
pulse signal and the pulse input settings prior to changes in C5-05.

No. ParameterName SettingRange Default
C5-05 ASR Limit 0.0 to 20.0% 5.0%

◆ C6:CarrierFrequency
■ C6-01:DriveDutySelection
The drive has two different duty modes from which to select based on the load characteristics. The drive rated 
current, overload capacity, and carrier frequency will change depending upon the duty mode selection. Use 
parameter C6-01 to select Heavy Duty (HD) or Normal Duty (ND) for the application. The default setting is HD. Refer 
to Heavy Duty and Normal Duty Ratings on page 310 for details about the rated current.

No. ParameterName SettingRange Default

C6-01 Drive Duty Selection 0 or 1 0

Table5.11DifferencesbetweenHeavyandNormalDuty
Mode HeavyDutyRating(HD) NormalDutyRating(ND)
C6-01 0 1

Characteristics
100 %

100 %0 Motor Speed

Rated Load

Overload
150 %

Motor Speed0

100 %

100 %

120 %
Rated Load

Overload

Application
Use Heavy Duty Rating for applications requiring a high 
overload tolerance with constant load torque. Such 
applications include extruders and conveyors.

Use Normal Duty Rating for applications in which the torque 
requirements drop along with the speed. Examples include 
fans or pumps where a high overload tolerance is not 
required.

Overloadcapability(oL2) 150% of drive rated Heavy Duty current for 60 s 120% of drive rated Normal Duty current for 60 s

L3-02StallPrevention
duringAcceleration 150% 120%

L3-06StallPrevention
duringRun 150% 120%

DefaultCarrier
Frequency 5 kHz 2 kHz Swing PWM

Note: By changing the Drive Duty, the drive maximum applicable motor power changes and the E2-oo and E4-oo parameters are 
automatically set to appropriate values.
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■ C6-02:CarrierFrequencySelection
Parameter C6-02 sets the switching frequency of the drive’s output transistors. It can be changed in order to reduce 
audible noise and also reduce leakage current.

Note: The drive rated current is reduced when the carrier frequency is set higher than the default value. Refer to Rated Current Depending 
on Carrier Frequency on page 148.

No. ParameterName SettingRange Default

C6-02 Carrier Frequency Selection 1 to B;F 2.

Settings:
C6-02 CarrierFrequency C6-02 CarrierFrequency

1 2.0 kHz 8 Swing PWM 2
2 5.0 kHz 9 Swing PWM 3
3 8.0 kHz A Swing PWM 4
4 10.0 kHz B <1> Leakage Current Rejection PWM
5 12.5 kHz F User-defined (C6-03 to C6-05)
6 15.0 kHz
7 Swing PWM 1

<1> Setting B uses a PWM pattern that reduces the amount of leakage current detected over long wiring distances. This can help reduce 
alarm detection and problems with the current monitor that result from leakage current over long wiring distances. This is the same as 
setting the carrier frequency to 2 kHz.

Note: Swing PWM uses 2.0 kHz carrier frequency as a base. Applying special PWM patterns minimizes the audible noise of the motor.

GuidelinesforCarrierFrequencyParameterSetup
Symptom Remedy

Speed and torque are unstable at low speeds.
Lower the carrier frequency.Noise from the drive is affecting peripheral devices.

Excessive leakage current from the drive.

Wiring between the drive and motor is too long. <1>
•  Lower the carrier frequency
•  Set C6-02 to B if an alarm is detected or if leakage current causes a 
   problem with the current monitor.

Audible motor noise is too loud. Increase the carrier frequency or use Swing PWM.  <2>

<1> The carrier frequency may need to be lowered if the motor cable is too long. Refer to the table below.
<2> In Normal Duty default setting is 7 (Swing PWM), equivalent to setting 2 kHz. Increasing the carrier frequency is fine when using the 

drive is set for Normal Duty, but remember that the drive rated current falls when the carrier frequency is increased.

WiringDistance Upto50m Upto100m Greaterthan100m
C6-02 (Carrier Frequency Selection) 0 to 6 (15 kHz) 0 to 4 (10 kHz) 1, 7 to A (2 kHz)

Note: If the motor cable is fairly long when using Sensorless Vector Control, set the carrier frequency to 2 kHz (C6-02 = 1). Switch to V/f 
Control if the cable is longer than 100 m.

■ C6-03/C6-04/C6-05:CarrierFrequencyUpperLimit/LowerLimit/ProportionalGain
Use these parameters to set a user defined or a variable carrier frequency. To set the upper and lower limits, first set 
C6-02 to “F”.

No. ParameterName SettingRange Default
C6-03 Carrier Frequency Upper Limit 1.0 to 15.0 kHz

<1>C6-04 Carrier Frequency Lower Limit (V/f only) 1.0 to 15.0 kHz
C6-05 Carrier Frequency Proportional Gain (V/f only) 0 to 99

<1> The default value is determined by the control method (A1-02) as well as the drive capacity (o2-04), and is reinitialized when the value 
set to C6-01 is changed.

SettingaFixedUserDefinedCarrierFrequency
A carrier frequency between the fixed selectable values can be entered in parameter C6-03 when C6-02 is set to “F”. 
In V/f Control, parameter C6-04 must also be adjusted to the same value as C6-03.
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SettingaVariableCarrierFrequency(V/fControlonly)
In V/f Control, the carrier frequency can be set up to change linearly with the output frequency. In this case the 
upper and lower limits for the carrier frequency and the carrier frequency proportional gain (C6-03, C6-04, C6-05) 
have to be set as shown in Figure 5.31.

C6-03

C6-04

E1-04

  x  C6-05  x  K*

Output Frequency

  Output
Frequency 

Max Output Frequency

Carrier Frequency

Figure5.31CarrierFrequencyChangesRelativetoOutputFrequency

K is a coefficient determined by the value of C6-03:
• 10.0 kHz > C6-03 ≥ to 5.0 kHz: K = 2
• 5.0 kHz > C6-03: K = 1
• C6-03 ≥ 10.0 kHz: K = 3

Note:1. A carrier frequency error (oPE11) will occur when the carrier frequency proportional gain is greater than 6 while C6-03 is less than 
C6-04.

 2. When C6-05 is set lower than 7, C6-04 is disabled and the carrier frequency will be fixed to the value set in C6-03.

■ RatedCurrentDependingonCarrierFrequency
The tables below show the drive output current depending on the carrier frequency settings. The 2 kHz value is 
equal to the Normal Duty rated current, the 8/10 kHz value is equal to the Heavy Duty rated current. The carrier 
frequency determines the output current linearly. Use the data below to calculate output current values for carrier 
frequencies not listed in the tables.

Note: In Heavy Duty mode the maximum rated output current is equal to the 8/10 kHz value, even if the carrier frequency is reduced.

Table5.12DriveswithHeavyDutyDefaultCarrierFrequencyof10kHz
200VSingle-PhaseUnits 200VThree-PhaseUnits

Drive
Model

HF520S

RatedCurrent[A] Drive
Model

HF5202

RatedCurrent[A]

2kHz 10kHz 15kHz 2kHz 10kHz 15kHz
A20 1.9 1.6 1.3 A20 1.9 1.6 1.3
A40 3.5 3.0 2.4 A40 3.5 3.0 2.4
A75 6.0 5.0 4.0 A75 5.0 5.0 4.0

Table5.13DriveswithHeavyDutyDefaultCarrierFrequencyof8kHz
200VSingle-PhaseUnits 200VThree-PhaseUnits 400VThree-PhaseUnits

Drive
Model

HF520S

RatedCurrent[A] Drive
Model

HF5202

RatedCurrent[A] Drive
Model

HF5204

RatedCurrent[A]

2kHz 8kHz 15kHz 2kHz 8kHz 15kHz 2kHz 8kHz 15kHz
1A5 9.6 8.0 6.4 1A5 9.6 8.0 6.4 A20 1.2 1.2 0.7
2A2 12.0 11.0 8.8 2A2 12.0 11.0 8.8 A40 2.1 1.8 1.1

- - - - 3A7 19.6 17.5 14.0 A75 4.1 3.4 2.0
- - - - 5A5 30.0 25.0 20.0 1A5 5.4 4.8 2.9
- - - - 7A5 40.0 33.0 26.4 2A2 6.9 5.5 3.3
- - - - - - - - 3A7 11.1 9.2 5.5
- - - - - - - - 5A5 17.5 14.8 8.9
- - - - - - - - 7A5 23.0 18.0 10.8
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5.4d:ReferenceSettings
The drive offers various ways of entering the frequency reference. The figure below gives an overview of the reference input, 
selections, and priorities.
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Figure5.32FrequencyReferenceSettingHierarchy
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◆ d1:FrequencyReference
■ d1-01tod1-17:FrequencyReference1to16andJogReference
Up to 17 preset references (including Jog reference) can be programmed in the drive. The references can be switched 
during Run by digital inputs. The acceleration/deceleration to the new reference is performed using the active 
acceleration/deceleration time.
The Jog frequency must be selected by a separate digital input and has priority over the references 1 to 16.
The multi-speed references 1 and 2 can be provided by analog inputs.

No. ParameterName SettingRange Default
d1-01 to d1-16 Frequency Reference 1 to 16 0.00 to 400.00 Hz <1> 0.00 Hz

d1-17 Jog Frequency Reference 0.00 to 400.00 Hz <1> 5.00 Hz

<1> The upper limit is determined by the maximum output frequency (E1-04) and upper limit for the frequency reference (d2-01).

Multi-StepSpeedSelection
Depending on how many speeds are used, some digital inputs have to be programmed for Multi-Step Speed 
Reference 1, 2, 3 and 4 (H1-oo = 3, 4, 5, 32). For the Jog reference a digital input must be set to H1-oo = 6.
Notes on using analog inputs as multi-speed 1 and 2:
• If the frequency reference source is assigned to analog input A1 (b1-01 = 1), then this input will be used for 

Frequency Reference 1 instead of d1-01. If the reference source is assigned to the digital operator (b1-01 = 0), then 
d1-01 will be used as Frequency Reference 1.

• When the analog input A2 function is set to “Auxiliary Frequency” (H3-10 = 2), then the value input to terminal A2 
will be used as the Frequency Reference 2 instead of the value set to parameter d1-02. When H3-10 does not equal 
2, then d1-02 becomes the reference for Frequency Reference 2.

The different speed references can be selected as shown in Table 5.14. Figure 5.33 illustrates the multi-step speed 
selection.

Table5.14Multi-StepSpeedReferenceandTerminalSwitchCombinations

Reference
Multi-Step

Speed
H1-oo=3

Multi-Step
Speed2

H1-oo=4

Multi-Step
Speed3

H1-oo=5

Multi-Step
Speed4

H1-oo=32

jogReference
H1-oo=6

Frequency Reference 1 (d1-01/A1) OFF OFF OFF OFF OFF
Frequency Reference 2 (d1-02/A2) ON OFF OFF OFF OFF

Frequency Reference 3 (d1-03) OFF ON OFF OFF OFF
Frequency Reference 4 (d1-04) ON ON OFF OFF OFF
Frequency Reference 5 (d1-05) OFF OFF ON OFF OFF
Frequency Reference 6 (d1-06) ON OFF ON OFF OFF
Frequency Reference 7 (d1-07) OFF ON ON OFF OFF
Frequency Reference 8 (d1-08) ON ON ON OFF OFF
Frequency Reference 9 (d1-09) OFF OFF OFF ON OFF

Frequency Reference 10 (d1-10) ON OFF OFF ON OFF
Frequency Reference 11 (d1-11) OFF ON OFF ON OFF
Frequency Reference 12 (d1-12) ON ON OFF ON OFF
Frequency Reference 13 (d1-13) OFF OFF ON ON OFF
Frequency Reference 14 (d1-14) ON OFF ON ON OFF
Frequency Reference 15 (d1-15) OFF ON ON ON OFF
Frequency Reference 16 (d1-16) ON ON ON ON OFF

Jog Frequency Reference (d1-17) <1> - - - - ON

<1> The Jog frequency overrides the frequency reference being used..
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d1-04

d1-01 (A1)

d1-02
(A2)

d1-03

d1-05
d1-06

d1-07

d1-17

d1-12
d1-13

d1-14
d1-15 d1-16

Multi-step Speed Ref. 2

Multi-step Speed Ref. 3

Jog Reference                                  

Multi-step Speed Ref. 1

Multi-step Speed Ref. 4

Frequency
  

reference

TimeFWD (REV) Run/Stop

ON

ON

ON
ON

ON
ON

ON

ON

ON

ON

ON ON ON

ON

ON

Figure5.33PresetReferenceTimingDiagram

◆ d2:FrequencyUpper/LowerLimits
By entering upper or lower frequency limits, the drive programmer can prevent operation of the drive above or 
below levels that may cause resonance and or equipment damage.

■ d2-01:FrequencyReferenceUpperLimit
Sets the maximum frequency reference as a percentage of the maximum output frequency. This limit applies to all 
frequency references.
Even if the frequency reference is set to a higher value, the drive internal frequency reference will not exceed this value.

No. ParameterName SettingRange Default
d2-01 Frequency Reference Upper Limit 0.0 to 110.0% 100.0%

■ d2-02:FrequencyReferenceLowerLimit
Sets the minimum frequency reference as a percentage of the maximum output frequency. This limit applies to all 
frequency references.
If a lower reference than this value is input, the drive will run at the d2-02 level. If the drive is started with a lower 
reference than d2-02, it will accelerate up to d2-02.

No. ParameterName SettingRange Default
d2-02 Frequency Reference Lower Limit 0.0 to 110.0% 0.0%

Internal frequency
reference  

d2-01

Operating
range

Frequency Reference Upper Limit

Set frequency reference

Frequency Reference Lower Limit
d2-02

Figure5.34FrequencyReference:UpperandLowerLimits

■ d2-03:MasterSpeedReferenceLowerLimit
Unlike frequency reference lower limit (d2-02) which will affect the frequency reference no matter where it is sourced from 
(i.e., analog input, preset speed, Jog speed, etc.), the master speed lower limit (d2-03) sets a lower limit that will only affect 
the analog input (terminals A1 and A2) that is the active master speed frequency.
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Set as a percentage of the maximum output frequency.
Note: The lower limits for the Jog frequency, multi-step speed settings, and 2-step speed settings do not change. When lower limits are set 

to both the frequency reference (d2-02) and the main frequency reference (d2-03), the drive uses the greater of those two values as 
the lower limit.

No. ParameterName SettingRange Default
d2-03 Master Speed Reference Lower Limit 0.0 to 110.0% 0.0%

◆ d3:JumpFrequency
■ d3-01tod3-04:JumpFrequencies1,2,3,andJumpFrequencyWidth
In order to avoid continuous operation at a speed that causes resonance in driven machinery, the drive can be programmed 
with three separate Jump frequencies that will not allow continued operation within specific frequency ranges. If the speed 
reference falls within a Jump frequency dead band, the drive will clamp the frequency reference just below the dead band and 
only accelerate past it when the frequency reference rises above the upper end of the dead band.
Setting parameters d3-01 through d3-03 to 0.0 Hz disables the Jump frequency function.

No. ParameterName SettingRange Default
d3-01 Jump Frequency 1 0.0 to 400.0 Hz 0.0 Hz
d3-02 Jump Frequency 2 0.0 to 400.0 Hz 0.0 Hz
d3-03 Jump Frequency 3 0.0 to 400.0 Hz 0.0 Hz
d3-04 Jump Frequency Width 0.0 to 20.0 Hz 1.0 Hz

Figure 5.35 shows the relationship between the Jump frequency and the output frequency.
Output 

frequency

Frequency
reference

Jump 
Frequency  

Width (d3-04)

Jump 
Frequency 3 

d3-03

Jump 
Frequency 2 

d3-02

Jump 
Frequency 1 

d3-01

Frequency 
reference 
decreases Frequency 

reference 
increases

Jump 
Frequency  

Width (d3-04)

Jump 
Frequency  

Width (d3-04)

Figure5.35JumpFrequencyOperation

Note:1. The drive will use the active accel/decel time to pass through the specified dead band range but will not allow continuous 
operation in that range.

 2. When using more than one Jump frequency, make sure that d3-01 ≥ d3-02 ≥ d3-03.

◆ d4:FrequencyHoldandUp/Down2Function
■ d4-01:FrequencyReferenceHoldFunctionSelection
This parameter is effective when either of the digital input functions listed below is used.
• Accel/decel ramp hold function (H1-oo= A)
• Up/Down function (H1-oo = 10 and 11, sets the frequency reference by digital inputs)
• Up/Down 2 function (H1-oo = 75/76, adds a bias to the frequency reference using digital inputs)
Parameter d4-01 determines whether the frequency reference or the frequency bias (Up/Down 2) value is saved 
when the Run command is cleared or the power supply is shut down.

No. ParameterName SettingRange Default
d4-01 Frequency Reference Hold Function Selection 0 or 1 0
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5.4d:ReferenceSettings

The operation depends on with what function parameter d4-01 is used.
Setting0:Disabled
• Acceleration Hold
 The hold value will be reset to 0 Hz when the Run command is canceled or the drive power is switched off. The 

active frequency reference will be the value the drive uses when it restarts.

• Up/Down
 The frequency reference value will be reset to 0 Hz when the Run command is canceled or the drive power is 

switched off. The drive will start from 0 Hz when restarted.

• Up/Down 2
 The frequency bias is not saved when the Run command is switched off or 5 s after the Up/Down 2 command has 

been released. The Up/Down 2 function will start with a bias of 0% when the drive is restarted.

Setting1:Enabled
• Acceleration Hold
 The last hold value will be saved when the Run command or the drive power is switched off. The drive will use the 

value that was saved as the frequency reference when it restarts. The accel/decel hold input must be enabled the 
entire time or else the hold value will be cleared.

Power supply

Forward Run / Stop

Hold Accel/Decel

Frequency reference

Output frequency d4-01 = 1

d4-01 = 0

Hold Hold

OFF

OFFOFF

OFF OFF

ON

ON ON

ON ON

ON

Figure5.36FrequencyReferenceHoldwithAccel/DecelHoldFunction

• Up/Down
 The frequency reference value will be saved when the Run command or the drive power is switched off. The drive 

will use the frequency reference that was saved when it restarts.

• Up/Down 2 with Frequency Reference from Digital Operator
 When the digital operator is selected as the frequency reference source, the bias will be added to the frequency 

reference that was selected 5 s after the Up/Down 2 command has been released, and then reset to 0 afterwards. 
The new frequency reference value is then saved. When the Run command or the power supply is switched off, 
the drive will use the value that was when it restarts.
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Bias

Output 
frequency

Bias is added to frequency 
reference and reset to 0

Up 2 command

Frequency 
reference

5 s 5 s

Figure5.37Up/Down2ExamplewithReferencefromDigitalOperatorandd4-01=1

• Up/Down 2 with Frequency Reference from Other Input Sources
 When the frequency reference is set by an another source than the digital operator, the bias value will be saved in 

parameter d4-06 exactly 5 s after the Up/Down 2 command has been released. When the Run command is turned 
off or the power is switched off, the drive will use the value saved in d4-06 when it restarts.

Bias

Output 
frequency

Up 2 command

d4-06 value

5 s

Bias is saved in parameter d4-06

5 s

Figure5.38Up/Down2ExamplewithOtherReferencethanDigitalOperatorandd4-01=1

Note: Make sure to set the Up/Down 2 limits properly when using d4-01 = 1 in combination with the Up/Down 2 function. Refer to d4-08: 
Frequency Reference Bias Upper Limit (Up/Down 2) on page 156 and Refer to d4-09: Frequency Reference Bias Lower Limit (Up/
Down 2) on page 157 for details on the limit settings.

ClearingtheValuethatwasSaved
Depending on which function is used, the frequency reference value that was saved can be cleared by:
• Releasing the acceleration hold input.
• Setting an Up or Down command while no Run command is active.
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■ d4-03:FrequencyReferenceBiasStep(Up/Down2)
Sets the bias that is added to or subtracted from the frequency reference by the Up/Down 2 function.

No. ParameterName SettingRange Default
d4-03 Frequency Reference Bias Step 0.00 to 99.99 Hz 0.00 Hz

The operation depends on the set value:

Settingd4-03=0.0Hz
While the Up 2 or Down 2 command is enabled, the bias value is increased or decreased using the accel/decel time 
determined by parameter d4-04.

Bias

Output 
frequency

Bias value is increased using the  
accel/decel times as set in d4-04 

Up 2 command

Figure5.39Up/Down2Biaswhend4-03=0.0Hz

Settingd4-03>0.0Hz
When an Up 2 or Down 2 command is enabled, the bias is increased or decreased in steps for the value set in d4-03. The 
frequency reference changes with the accel/decel times determined by parameter d4-04.

Bias

Output 
frequency

Up 2 command

Bias value is increased in steps as 
defined in d4-03
Drive uses accel/decel times as 
set in d4-04 

Figure5.40Up/Down2Biaswhend4-03>0.0Hz

■ d4-04:FrequencyReferenceBiasAccel/Decel(Up/Down2)
Parameter d4-04 determines the accel/decel times that are used for increasing/decreasing the frequency reference or bias 
when the Up/Down 2 function is used.

No. ParameterName SettingRange Default
d4-04 Frequency Reference Bias Accel/Decel 0 or 1 0

Setting0:CurrentAccel/DecelTime
The drive uses the currently active accel/decel time.
Setting1:Accel/DecelTime4
The drive uses accel/decel time 4 set to parameters C1-07 and C1-08.
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■ d4-05:FrequencyReferenceBiasOperationModeSelection(Up/Down2)
Determines if the bias value is held or not when the Up/Down 2 inputs are both released or both enabled. The parameter 
is effective only when parameter d4-03 is set to 0.00.

No. ParameterName SettingRange Default
d4-05 Frequency Reference Bias Operation Mode Selection 0 or 1 0

Setting0:HoldBiasValue
The bias value will be held if no input Up 2 or Down 2 is active..
Setting1:ResetBiasValue
The bias is reset to 0% when both inputs Up 2 and Down 2 are either on or off. The drive will use the accel/decel time as 
selected in d4-04 to accelerate or decelerate to the frequency reference value.

■ d4-06:FrequencyReferenceBias(Up/Down2)
This parameter is used to save the frequency reference bias value set by the Up/Down 2 function. It is set as a percentage of 
the maximum output frequency. The function of d4-06 depends on how the Up/Down 2 function is configured.
• This parameter is not normally used when the frequency reference is set by the digital operator. The user can set d4-06 

to a certain value that will be applied when the operation is started, but it will be reset when the frequency reference 
changes (including multi-step references) or will be disabled when d4-01 = 0 and the Run command is removed.

• When d4-01 = 0 and the frequency reference is set by an analog or pulse input, the value set in d4-06 is generally 
added to or subtracted from the frequency reference.

• When d4-01 = 1 and the frequency reference is set by a different source than the digital operator, the bias value adjusted 
with the Up/Down 2 inputs is stored in d4-06 when 5 s have passed after the Up 2 or Down 2 command release.

No. ParameterName SettingRange Default
d4-06 Frequency Reference Bias -99.9 to 100.0% 0.0%

ConditionsthatGenerallyResetorDisableParameterd4-06
• When the Up/Down 2 function has not been assigned to the multi-function terminals
• When the frequency reference source has been changed (including LOCAL/REMOTE or external reference 1/

external reference 2 switch over by digital inputs)
• If d4-03 = 0 Hz, d4-05 = 1 and the Up/Down 2 commands are both open or both closed.
• Any changes to the maximum frequency set to E1-04

■ d4-07:AnalogFrequencyReferenceFluctuationLimit(Up/Down2)
This parameter is for handling changes in the frequency reference while the terminal set for Up 2 or Down 2 is enabled.
If the frequency reference changes for more than the level set to d4-07, then the bias value will be held, and the drive 
will accelerate or decelerate following the frequency reference. When the frequency reference is reached, the bias hold is 
released and the bias follows the Up/Down 2 input commands.
Parameter d4-07 is applicable only if the frequency reference is set by an analog or pulse input.

No. ParameterName SettingRange Default
d4-07 Analog Frequency Reference Fluctuation Limit 0.1 to 100.0% 1.0%

■ d4-08:FrequencyReferenceBiasUpperLimit(Up/Down2)
Parameter d4-08 sets the upper limit of the Up/Down 2 bias (monitor U6-20) and the value that can be saved in 
parameter d4-06. Set this parameter to an appropriate value before using the Up/Down 2 function.

Note: When the frequency reference is set by the digital operator (b1-01 = 0) and d4-01 = 1, the bias value will be added to the frequency 
reference if no Up/Down 2 command is received for 5 s, and will be reset to 0 afterwards. From that point the bias can be increased 
up to the limit set in d4-08 again.

No. ParameterName SettingRange Default
d4-08 Frequency Reference Bias Upper Limit 0.0 to 100.0% 100.0%
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■ d4-09:FrequencyReferenceBiasLowerLimit(Up/Down2)
Parameter d4-08 sets the lower limit of the Up/Down 2 bias (monitor U6-20) and the value that can be saved in parameter 
d4-06. Set this parameter to an appropriate value before using the Up/Down 2 function.

Note: When the frequency reference is set by the digital operator (b1-01 = 0) and d4-01 = 1, the bias value will be added to the frequency 
reference if no Up/Down 2 command is received for 5 s, and will be reset to 0 afterwards. If the bias is increased using the Up 2 
command, once it is added to the frequency reference the speed can not be reduced with a Down 2 command if the limit set in d4-
09 is 0. In this case make sure to set a negative lower limit in d4-09 to allow speed reduction.

No. ParameterName SettingRange Default
d4-09 Frequency Reference Bias Lower Limit -99.9 to 0.0% 0.0%

■ d4-10:Up/DownFrequencyReferenceLimitSelection
Selects how the lower frequency limit is set when the Up/Down function is used. Refer to Setting 10/11: Up/Down 
Command on page 171 for details on the Up/Down function in combination with frequency reference limits.
Setting0:LowerLimitisDeterminedbyd2-02orAnalogInput
The lower frequency reference limit is determined by the higher value of both, parameter d2-02 or an analog input that 
isprogrammed for “Frequency Bias” (H3-02/10 = 0).

Note: If the external reference change over function (H1-oo = 2) used to switch between Up/Down function and analog input as 
reference source, the analog value would become the lower reference limit when the Up/Down reference is active. Change d4-10 to 
1 to make the Up/Down function independent of the analog input value.

Setting1:LowerLimitisDeterminedbyParameterd2-02
Only parameter d2-02 sets the lower frequency reference limit.

◆ d7:OffsetFrequencies
■ d7-01tod7-03:OffsetFrequency1to3
Three different offset values can be added to the frequency reference. They can be selected using digital inputs 
programmed for Offset frequency 1, 2 and 3 (H1-oo = 44, 45, 46). The selected offset values are added if two or all three 
inputs are closed at the same time.

No. ParameterName SettingRange Default
d7-01 Offset Frequency 1 -100.0 to 100.0% 0%
d7-02 Offset Frequency 2 -100.0 to 100.0% 0%
d7-03 Offset Frequency 3 -100.0 to 100.0% 0%

Figure 5.41 illustrates the Offset Frequency Function.

Frequency  
reference

Offset Frequency 1 [d7-01]
(Signed)

Offset Frequency 2 [d7-02]
(Signed)

Offset Frequency 3 [d7-03]
(Signed)

Multi-function  
input (44) = on

Multi-function  
input (45) = on

Multi-function  
input (46) = on

SFS
Frequency  
reference after 
soft starter

Figure5.41OffsetFrequencyOperation
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5.5E:MotorParameters
E parameters cover V/f pattern and motor data settings.

◆ E1:V/fCharacteristics
■ E1-01:InputVoltageSetting
Set the input voltage parameter to the nominal voltage of the AC power supply. This parameter adjusts the levels of some 
protective features of the drive (overvoltage, Stall Prevention, etc.).
NOTICE: Set parameter E1-01 to match the input voltage of the drive. Drive input voltage (not motor voltage) must be set in E1-01 for the 
protective features of the drive to function properly. Failure to comply could result in improper drive operation.

No. ParameterName SettingRange Default
E1-01 <1> Input Voltage Setting 155 to 255 V 200 V

<1> The setting range and default value shown here are for 200 V class drives. Double this for 400 V class units.

E1-01RelatedValues
The input voltage setting determines the over-/undervoltage detection level and the operation levels of the braking 
transistor as well as the KEB function and the overvoltage suppression function.

Voltage SettingValueof
E1-01

(ApproximateValues)

ovDetection
Level

BTR
Operation

Level

UvDetection
Level(L2-05)

DesiredDCBus
VoltageduringKEB

(L2-11)

ovSuppression/
StallPrevention

Level
(L3-17)

200 V Class all settings 410 V 394 V 190 V
(single-phase = 160V) 240 V 370 V

400 V Class
setting ≥ 400 V 820 V 788 V 380 V 480 V 740 V
setting < 400 V 740 V 708 V 350 V 440 V 660 V

Note: The braking transistor operation levels are valid for the drive internal braking transistor.

■ V/fPatternSettings
The drive utilizes a set V/f pattern to determine the appropriate output voltage level for each relative to the frequency 
reference.
There are 15 different preset V/f patterns to select from with varying voltage profiles, saturation levels (frequency at 
which maximum voltage is reached), and maximum frequencies. Additionally, one custom V/f pattern can be set up by 
programming parameters E1-04 through E1-10.
V/fPatternSetupforV/fControl

1. Set the input voltage for the drive. Refer to E1-01: Input Voltage Setting on page 158.

2. Set the V/f pattern by:
a) choosing one of the 15 preset V/f patterns (E1-03 = 0 to E). 
b) select the custom V/f pattern (E1-03 = F, default setting).

3. When using one of the 15 presets, E1-04 through E1-13 are automatically set. Refer to the description  below.

 For a custom V/f pattern, E1-04 through E1-13 must be adjusted manually. Refer to V/f Pattern Settings E1-
04 to E1-13 on page 161.

SensorlessVectorControlSetup
In OLV only the user defined V/f pattern can be used. Refer to V/f Pattern Settings E1-04 to E1-13 on page 161.

■ E1-03:V/fPatternSelection
This parameter can only be changed when the drive is operating in V/f Control. It allows the user to select the V/f pattern 
from 15 predefined patterns or to create a custom V/f pattern.

No. ParameterName SettingRange Default
E1-03 V/f Pattern Selection 0 to F F
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SettingaPredefinedV/fPattern
SettingtheV/fPattern
Choose the V/f pattern that meets the application demands from the table below. Set the correct value to E1-03. The V/f 
parameters E1-04 to E1-13 can only be monitored, not changed.

Note:1. Setting an improper V/f pattern may result in low motor torque or increased current due to overexcitation.
 2. Parameter E1-03 is not reset when the drive is initialized.

Table5.15PredefinedV/fPatterns
Setting Specification Characteristic Application

0 50 Hz

Constant torque For general purpose applications. Torque remains constant 
regardless of changes to speed.

1 60 Hz 
(default setting)

2 60 Hz (with 50 Hz base)
3 72 Hz (with 60 Hz base)
4 50 Hz, Heavy Duty 2

Derated torque For fans, pumps, and other applications that require torque 
derating relative to the load.

5 50 Hz, Heavy Duty 1
6 60 Hz, Heavy Duty 1
7 60 Hz, Heavy Duty 2
8 50 Hz, mid starting torque

High starting torque

Select high starting torque when:
•  Wiring between the drive and motor exceeds 150 m
•  A large amount of starting torque is required
•  An AC reactor is installed

9 50 Hz, high starting torque
A 60 Hz, mid starting torque
B 60 Hz, high starting torque
C 90 Hz (with 60 Hz base)

Constant output When operating at greater than 60 Hz the output voltage 
will be constant.D 120 Hz (with 60 Hz base)

E 180 Hz (with 60 Hz base)

The following tables show details on predefined V/f patterns.
The following graphs are for 200 V class drives; double the values for 400 V class drives.

PredefinedV/fPatternsfor0.1to3.7kWDrives
Table5.16ConstantTorqueCharacteristics,Settings0to3

Setting = 0 50 Hz Setting = 1 60 Hz 
(default) Setting = 2 60 Hz Setting = 3 72 Hz

Table5.17DeratedTorqueCharacteristics,Settings4to7
Setting = 4 50 Hz Setting = 5 50 Hz Setting = 6 60 Hz Setting = 7 60 Hz

Table5.18HighStartingTorque,Settings8toB
Setting = 8 50 Hz Setting = 9 50 Hz Setting = A 60 Hz Setting = B 60 Hz
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Table5.19RatedOutputOperation,SettingsCtoF
Setting = C 90 Hz Setting = D 120 Hz Setting = E 180 Hz Setting = F 60 Hz

PredefinedV/fPatternsfor5.5to18.5kWDrives
The following graphs are for 200 V class drives. Double values when using a 400 V class drive.

Table5.20RatedTorqueCharacteristics,Settings0to3
Setting = 0 50 Hz Setting = 1 60 Hz Setting = 2 60 Hz Setting = 3 72 Hz

Table5.21DeratedTorqueCharacteristics,Settings4to7
Setting = 4 50 Hz Setting = 5 50 Hz Setting = 6 60 Hz Setting = 7 60 Hz

Table5.22HighStartingTorque,Settings8toB
Setting = 8 50 Hz Setting = 9 50 Hz Setting =A 60 Hz Setting = B 60 Hz

Table5.23ConstantOutput,SettingsCtoF
Setting = C 90 Hz Setting =D 120 Hz Setting = E 180 Hz Setting = F 60 Hz

SettingaCustomV/fPattern
Cetting parameter E1-03 to “F” allows to set up a custom V/f pattern by changing parameters E1-04 to E1-13.
When E1-03 is changed to “F”, the default values for parameters E1-04 to E1-13 will be equal to V/f pattern 1 of the 
predefined patterns.
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■ V/fPatternSettingsE1-04toE1-13
Using parameters E1-04 through E1-13, the user can either monitor the V/f pattern values if E1-03 =< 15 or set up a custom 
V/f pattern as shown in Figure 5.42 when E1-03 = F.

No. ParameterName SettingRange Default
E1-04 Maximum Output Frequency 40.0 to 400.0 Hz <1>
E1-05 Maximum Voltage 0.0 to 255.0 V <2> <1>
E1-06 Base Frequency 0.0 to 400.0 Hz <1>
E1-07 Middle Output Frequency 0.0 to 400.0 Hz <1>
E1-08 Middle Output Frequency Voltage 0.0 to 255.0 V <2> <1>
E1-09 Minimum Output Frequency 0.0 to 400.0 Hz <1>
E1-10 Minimum Output Frequency Voltage 0.0 to 255.0 V <2> <1>
E1-11 Middle Output Frequency 2 0.0 to 400.0 Hz 0.0 Hz
E1-12 Middle Output Frequency Voltage 2 0.0 to 255.0 V <2> 0.0 V

E1-13 <3> Base Voltage 0.0 to 255.0 Hz 0.0 V

<1> Default setting is determined by the control mode.
<2> Values shown are for 200 V class drives; double the value when using 400 V class drives.
<3> When E1-13 is set to 0.0 V, the drive uses the value set in E1-05 to control the voltage.

Output Voltage (V)

Frequency (Hz)

Figure5.42V/fPattern

Note:1. The following condition must be true when setting up the V/f pattern: E1-09 ≤ E1-07 < E1-06 ≤ E1-11 ≤ E1-04
 2. Setting E1-11 to 0 disables both E1-11 and E1-12 and the above conditions do not apply.
 3. To make the V/f pattern a straight line set E1-09 = E1-07. In this case the E1-08 setting is disregarded.
 4. E1-03 is unaffected when the drive is initialized using parameter A1-03, but the settings for E1-04 through E1-13 are returned to 

their default values.

◆ E2:Motor1Parameters
These parameters contain the most important motor data needed for optimal motor control. They are set automatically 
when Auto-Tuning is performed. If Auto-Tuning can not be performed, then these parameters can be set manually.

■ E2-01:MotorRatedCurrent
Set E2-01 to the full load amps (FLA) stamped on the motor nameplate. During Auto-Tuning the value must be entered to 
parameter T1-04. If Auto-Tuning completes successfully, the value entered will automatically be saved to E2-01.

No. ParameterName SettingRange Default

E2-01 Motor Rated Current
10% to 200% of the drive

rated current.
(unit: 0.01 A)

Depending on 
o2-04

Note: Display is 0.01 A units.
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■ E2-02:MotorRatedSlip
Sets the motor rated slip in Hz. This value is automatically set during Rotational Auto-Tuning.

No. ParameterName SettingRange Default

E2-02 Motor Rated Slip 0.00 to 20.00 Hz Depending on 
o2-04

If Auto-Tuning can not be performed calculate the motor rated slip using the information written on the motor 
nameplate and the formula below:
E2-02 = f - (n x p)/120
(f: rated frequency (Hz), n: rated motor speed (r/min), p: number of motor poles)

■ E2-03:MotorNo-LoadCurrent
Set E2-03 to the motor no-load current at rated voltage and rated frequency. If Rotational Auto-Tuning completes 
successfully, this value is automatically calculated.

No. ParameterName SettingRange Default

E2-03 Motor No-Load Current 0 to [E2-01] 
(unit: 0.01 A)

Depending on 
o2-04

Note: Display is 0.01 A units.

■ E2-04:NumberofMotorPoles
Set the number of motor poles to E2-04. This value must be entered during Auto-Tuning, and will automatically be 
saved to E2-04 if Auto-Tuning completes successfully.

No. ParameterName SettingRange Default
E2-04 Number of Motor Poles 2 to 48 poles 4 poles

■ E2-05:MotorLine-to-LineResistance
Sets the line-to-line resistance of the motor stator winding. If the Auto-Tuning completes successfully, this value is 
automatically calculated. Remember this value must be entered as line-line and not line-neutral.

No. ParameterName SettingRange Default

E2-05 Motor Line-to-Line Resistance 0.000 to 65.000 Ω Depending on 
o2-04

Note: The setting range becomes 0.00 to 130.00 when using 0.2kW.

If Auto-Tuning is not possible, then contact the motor manufacturer to find out the line-to-line resistance or measure 
it manually.
• E-type insulation: Multiply 0.92 times the resistance value (Ω) listed on the Test Report at 75 °C
• B-type insulation: Multiply 0.92 times the resistance value (Ω) listed on the Test Report at 75 °C.
• F-type insulation: Multiply 0.87 times the resistance value (Ω) listed on the Test Report at 115 °C.

■ E2-06:MotorLeakageInductance
Sets the voltage drop due to motor leakage inductance as a percentage of motor rated voltage.

No. ParameterName SettingRange Default

E2-06 Motor Leakage Inductance 0.0 to 40.0% Depending ono 
2-04

■ E2-07:MotorIron-CoreSaturationCoefficient1
This parameter sets the motor iron saturation coefficient at 50% of the magnetic flux. If Rotational Auto-Tuning completes 
successfully, then this value is automatically calculated.

No. ParameterName SettingRange Default
E2-07 Motor Iron-Core Saturation Coefficient 1 0.00 to 0.50 0.50
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■ E2-08:MotorIron-CoreSaturationCoefficient2
This parameter sets the motor iron saturation coefficient at 75% of the magnetic flux. If Rotational Auto-Tuning completes 
successfully, then this value is automatically calculated.

No. ParameterName SettingRange Default
E2-08 Motor Iron-Core Saturation Coefficient 2 E2-07 to 0.75 0.75

■ E2-09:MotorMechanicalLoss
This parameter sets to the motor mechanical loss as a percentage of motor rated power (kW) capacity.

No. ParameterName SettingRange Default
E2-09 Motor Mechanical Loss 0.0 to 10.0% 0.0%

Adjust this setting in the following circumstances:
• When there is a large amount of torque loss due to motor bearing friction.
• When there is a large amount of torque loss in a fan or pump application.
The setting for the mechanical loss is added to the torque.

■ E2-10:MotorIronLossforTorqueCompensation
This parameter sets the motor iron loss in watts.

No. ParameterName SettingRange Default

E2-10 Motor Iron Loss for Torque Compensation 0 to 65535 W Depending on 
o2-04

■ E2-11:MotorRatedPower
This parameter sets the motor rated power in kW. During Auto-Tuning the value must entered to parameter T1-02. If 
Auto-Tuning completes successfully, the value entered will automatically be saved to E2-11.

No. ParameterName SettingRange Default

E2-11 Motor Rated Power 0.00 to 650.00 kW Depending on 
o2-04

■ E2-12:MotorIron-CoreSaturationCoefficient3
This parameter sets the motor iron saturation coefficient at 130% of the magnetic flux.

No. ParameterName SettingRange Default
E2-12 Motor Iron-Core Saturation Coefficient 3 1.30 to 5.00 1.30

◆ E3:V/fCharacteristicsforMotor2
These parameters set the V/f pattern used for motor 2. Refer to Setting 16: Motor 2 Selection on page 175 for details on 
switching motors.

■ E3-01:Motor2ControlModeSelection
Selects the control mode for motor 2.

No. ParameterName SettingRange Default
E3-01 Motor 2 Control Mode Selection 0 or 2 0

Setting0:V/fControl
Setting2:SensorlessVectorControl
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■ E3-04toE3-13
Parameters E3-04 through E3-13 set up the V/f pattern used for motor 2 like shown in Figure 5.43.

No. ParameterName SettingRange Default
E3-04 Motor 2 Max Output Frequency 40.0 to 400.0 Hz 60.0 Hz
E3-05 Motor 2 Max Voltage 0.0 to 255.0 V <1> 200.0 V <1>
E3-06 Motor 2 Base Frequency 0.0 to 400.0 Hz 60.0 Hz
E3-07 Motor 2 Mid Output Frequency 0.0 to 400.0 Hz <2>
E3-08 Motor 2 Mid Output Frequency Voltage 0.0 to 255.0 V <1> <2>
E3-09 Motor 2 Minimum Output Frequency 0.0 to 400.0 Hz <2>
E3-10 Motor 2 Minimum Output Frequency Voltage 0.0 to 255.0 V <1> <2>
E3-11 Motor 2 Mid Output Frequency 2 0.0 to 400.0 Hz 0.0 Hz
E3-12 Motor 2 Mid Output Frequency Voltage 2 0.0 to 255.0 V <1> 0.0 Vac
E3-13 Motor 2 Base Voltage 0.0 to 255.0 V <1> 0.0 Vac

<1> Values shown here are for 200 V class drives. Multiply voltage values by 1.15 for U-spec drives. Double the value when using 400 V class 
drives.

<2> Default setting is determined by the control mode for motor 2.

Output (V)

Frequency (Hz)

E3-05
E3-12

E3-13

E3-08

E3-10

E3-09 E3-07 E3-06 E3-11 E3-04

Figure5.43V/fPatternforMotor2

Note:1. The following condition must be true when setting up the V/f pattern: E3-09 ≤ E3-07 ≤ E3-06 ≤ E3-11 ≤ E3-04
 2. To make the V/f pattern a straight line set E3-09 = E3-07. In this case the E3-08 setting is disregarded.

◆ E4:Motor2Parameters
E4 parameters contain the motor data for motor 2. These parameters are usually set automatically during the Auto-Tuning 
process. They may need to be set manually if there is a problem performing Auto-Tuning.

■ E4-01:Motor2RatedCurrent
Set E4-01 to the full load amps (FLA) stamped on the nameplate of motor 2. During Auto-Tuning the value must be entered 
to parameter T1-04. If Auto-Tuning completes successfully, the value entered will automatically be saved to E4-01.

No. ParameterName SettingRange Default

E4-01 Motor 2 Rated Current 10 to 200% of the drive rated 
current.

Depending on 
o2-04

Note: Display is 0.01 A units.

■ E4-02:Motor2RatedSlip
This parameter sets the motor 2 rated slip frequency. The drive calculates this value automatically during Rotational Auto-
Tuning.
For information on calculating the motor rated slip, see the description for E2-02.

No. ParameterName SettingRange Default

E4-02 Motor 2 Rated Slip 0.00 to 20.00 Hz Depending on 
o2-04
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■ E4-03:Motor2RatedNo-LoadCurrent
Set E4-03 to the motor no-load current at rated voltage and rated frequency. If Rotational Auto-Tuning completes 
successfully, this value is automatically calculated.

No. ParameterName SettingRange Default

E4-03 Motor 2 Rated No-Load Current 0 to [E4-01] Depending on 
o2-04

Note: Display is 0.01 A units.

■ E4-04:Motor2MotorPoles
Set the pole number of motor 2 to E4-04. During Auto-Tuning the value must entered to parameter T1-06. If Auto-
Tuning completes successfully, the entered value will automatically be saved to E4-04.

No. ParameterName SettingRange Default
E4-04 Motor 2 Motor Poles 2 to 48 4

■ E4-05:Motor2Line-to-LineResistance
Sets the line-to-line resistance of motor 2 stator winding. If the Auto-tuning completes successfully, this value is 
automatically calculated. Remember this value must be entered as line-line and not line-neutral.

No. ParameterName SettingRange Default

E4-05 Motor 2 Line-to-Line Resistance 0.000 to 65.000 Ω Depending on 
o2-04

Note: The setting range is 0.00 to 130.00 when using a drive capacity of 0.2 kW.

Refer to E2-05: Motor Line-to-Line Resistance on page 162 to manually enter this parameter setting.

■ E4-06:Motor2LeakageInductance
Sets the voltage drop due to motor leakage inductance of motor 2. The value is set as a percentage of the rated voltage.

No. ParameterName SettingRange Default

E4-06 Motor 2 Leakage Inductance 0.0 to 40.0% Depending on 
o2-04

■ E4-07:Motor2MotorIron-CoreSaturationCoefficient1
Sets the motor 2 iron saturation coefficient at 50% of magnetic flux. This value is automatically set during Rotational 
Auto-Tuning.

No. ParameterName SettingRange Default
E4-07 Motor 2 Motor Iron-Core Saturation Coefficient 1 0.00 to 0.50 0.50

■ E4-08:Motor2MotorIron-CoreSaturationCoefficient2
Sets the motor iron saturation coefficient at 75% of magnetic flux. This value is automatically set during Rotational 
Auto-Tuning.

No. ParameterName SettingRange Default
E4-08 Motor 2 Motor Iron-Core Saturation Coefficient 2 [E4-07] to 0.75 0.75

■ E4-09:Motor2MechanicalLoss
Sets the motor mechanical loss as a percentage of motor rated power (kW).

No. ParameterName SettingRange Default
E4-09 Motor 2 Mechanical Loss 0.00 to 10.0% 0.0%

This parameter seldom needs to be changed, but may need to be adjusted in the following circumstances:
• When there is a large amount of torque loss due to motor bearing friction.
• When there is a large amount of torque loss in a fan or pump application.
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■ E4-10:Motor2IronLoss
Sets the motor 2 iron loss in watts.

No. ParameterName SettingRange Default

E4-10 Motor 2 Iron Loss 0 to 65535 W Depending on 
o2-04

■ E4-11:Motor2RatedPower
Sets the motor 2 rated power. During Auto-Tuning the value must entered to parameter T1-02. If Auto-Tuning completes 
successfully, the entered value will automatically be saved to E4-11.

No. ParameterName SettingRange Default

E4-11 Motor 2 Rated Power 0.00 to 650.00 kW Depending on 
o2-04

■ E4-12:Motor2Iron-CoreSaturationCoefficient3
Sets the motor 2 iron saturation coefficient at 130% of magnetic flux.

No. ParameterName SettingRange Default
E4-12 Motor 2 Iron-Core Saturation Coefficient 3 1.30 to 5.00 1.30

■ E4-14:Motor2SlipCompensationGain
Instead of C3-01 the value of E4-14 is used as gain for slip compensation when motor 2 is selected. Refer to C3-01: 
Slip Compensation Gain on page 142 for details and setting instructions.

No. ParameterName SettingRange Default

E4-14 Motor 2 Slip Compensation Gain 0.0 to 2.50 Depending on 
E3-01

■ E4-15:Motor2TorqueCompensationGain
Instead of C4-01 the value of E4-15 is used as gain for torque compensation when motor 2 is selected. Refer to C4-
01: Torque Compensation Gain on page 143 for details and setting instructions.

No. ParameterName SettingRange Default
E4-15 Motor 2 Torque Compensation Gain 0.0 to 2.50 1.00
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5.6F:OptionSettings

◆ F1:ErrorDetectionforV/fControlwithPG
A one-track pulse signal can be connected to the drive pulse train input RP as speed feedback. Using this signal for slip 
compensation improves the speed control accuracy. This function is only available for motor 1.
The F1 parameters determine how the error detection for the speed feedback signal works. Refer to C5: Automatic Speed 
Regulator (ASR) on page 144 for details on how to activate and tune the function.

■ OperationatPGFaultDetection
The drive lets the user select from one of four possible operations when a fault occurs with the PG encoder. The operation 
can be set up separately for each fault using parameters F1-02/03/04. The table below list the stopping methods and the 
parameter setting values.

Table5.24StoppingMethodsforPGo,oS,dEvDetection
Description Setting

Ramp to Stop (uses the deceleration time set to C1-02) 0
Coast to Stop 1

Fast-stop (uses the Fast-stop time set to C1-09) 2
Alarm only 3

NOTICE: Setting = 3: Alarm only will provide an alarm only while continuing to run the motor during abnormal PG fault conditions. This may 
cause damage to machinery. Use caution when selecting this setting.

■ F1-02:OperationSelectionatPGOpenCircuit(PGo)
Sets the stopping method when a PG open circuit fault (PGo) occurs. Refer to Table 5.24 for setting explanations.

No. ParameterName SettingRange Default
F1-02 Operation Selection at PG Open Circuit (PGo) 0 to 3 1

■ F1-03:OperationSelectionatOverspeed
Sets the stopping method when an overspeed (oS) fault occurs. Refer to Table 5.24 for setting explanations.

No. ParameterName SettingRange Default
F1-03 Operation Selection at Overspeed (oS) 0 to 3 1

■ F1-04:OperationSelectionatDeviation
Sets the stopping method when a speed deviation (dEv) fault occurs. Refer to Table 5.24 for setting explanations.

No. ParameterName SettingRange Default
F1-04 Operation Selection at Deviation (dEv) 0 to 3 3

■ F1-08/F1-09:OverspeedDetectionLevel/DelayTime
F1-08 sets the detection level for an overspeed (oS) fault as a percentage of the maximum output frequency. The 
speed feedback has to exceed this level for longer than the time set in F1-09 before a fault is detected.

No. ParameterName SettingRange Default
F1-08 Overspeed Detection Level 0 to 120% 115%
F1-09 Overspeed Detection Delay Time 0.0 to 2.0 s 1.0 s

■ F1-10/F1-11:ExcessiveSpeedDeviationDetectionLevel/DelayTime
F1-10 sets the detection level for a speed deviation (dEv) fault as a percentage of the maximum output frequency. 
The speed feedback has to exceed this level for longer than the time set in F1-11 before a fault is detected. Speed 
deviation is the difference between actual motor speed and the frequency reference command.

No. ParameterName SettingRange Default
F1-10 Excessive Speed Deviation Detection Level 0 to 50% 10%
F1-11 Excessive Speed Deviation Detection Delay Time 0.0 to 10.0 s 0.5 s
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■ F1-14:PGOpen-CircuitDetectionTime
Sets the time required to detect PGo if no pulse signal is present at terminal RP.

No. ParameterName SettingRange Default
F1-14 PG Open-Circuit Detection Time 0.0 to 10.0 s 2.0 s

◆ F6:SerialCommunicationsOptionCardSettings
These parameters configure communication option cards and communication fault detection methods.

■ F6-01:CommunicationsErrorOperationSelection
Determines drive operation if a communication error occurs.

No. ParameterName SettingRange Default
F6-01 Communications Error Operation Selection 0 to 5 1

Setting0:RamptoStopUsingCurrentAccel/DecelTime
Setting1:CoasttoStop
Setting2:Fast-stopUsingC1-09
Setting3:AlarmOnly,ContinueOperation
Setting4:AlarmandRunatd1-04.<1>

Setting5:AlarmandRamptostop.
<1> Take proper safety measures, such as installing an emergency stop swich, as the drive will continue operation when detecting an bUS 

error.

■ F6-02:ExternalFaultfromComm.OptionDetectionSelection
Determines the detection method of an external fault initiated by a communication option (EF0).

No. ParameterName SettingRange Default
F6-02 External Fault from Comm. Option Selection 0 or 1 1

Setting0:AlwaysDetected
Setting1:DetectionDuringRunOnly

■ F6-03:ExternalFaultfromComm.OptionOperationSelection
Determines the operation when an external fault is initiated by a communication option (EF0).

No. ParameterName SettingRange Default
F6-03 External Fault from Comm. Option Operation Selection 0 to 3 1

Setting0:RamptoStopUsingCurrentAccel/DecelTime
Setting1:CoasttoStop
Setting2:Fast-stopUsingC1-09
Setting3:AlarmOnly,ContinueOperation

■ F6-07:NetRef/ComRefFunctionSelection
Selects how multi-step speed inputs are treated when the NetRef command is set.

No. ParameterName SettingRange Default
F6-07 NetRef/ComRef Function Selection 0 or 1 0

Setting0:Multi-StepSpeedOperationDisabled
If the NetRef command is selected, multi-step speed input frequency references are disabled. This is the same as Yaskawa 
F7 drives.

Setting1:Multi-StepSpeedOperationEnabled
Multi-step speed inputs are active and can override the frequency reference from the communications option even when 
the NetRef command is selected. This is the same as Yaskawa F7 drives.
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■ F6-08:ResetCommunicationParameters
Determines whether communication-related parameters (F6-oo and F7-oo) are reset when the drive is initialized 
using A1-03.

No. ParameterName SettingRange Default
F6-08 Reset Communication Parameters 0 or 1 0

Setting0:DoNotResetParametersF6-ooandF7-oowhentheDriveIsInitializedwithA1-03
Setting1:ResetF6-ooandF7-oowhentheDriveIsInitializedwithA1-03

Note: F6-08 is not reset when the drive is initialized, but does determine whether initializing the drive with A1-03 resets communication 
parameters F6-oo and F7-oo.

◆ CC-LinkParameters
Parameters F6-04, F6-10, F6-11, and F6-14 set up the drive to operate on a CC-Link network. Refer to the option manual for 
details on parameter settings.

◆ DeviceNetParameters
Parameters F6-50 through F6-63 set up the drive to operate on a DeviceNet network. Refer to the option manual for details 
on parameter settings.
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H parameters are used to assign functions to the external terminals.

◆ H1:Multi-FunctionDigitalInputs
■ H1-01toH1-07:FunctionsforTerminalsS1toS7
These parameters assign functions to the multi-function digital inputs. Settings 0 to 9F determine function for each 
terminal and are explained below.

Note: Terminals that are not used and terminals using the through-mode should be set to “F”.

No. ParameterName Setting
Range Default

H1-01 Digital Input S1 Function Selection 1 to 9F 40: Forward Run Command (2-wire sequence)
H1-02 Digital Input S2 Function Selection 1 to 9F 1: Reverse Run Command (2-wire sequence)
H1-03 Digital Input S3 Function Selection 0 to 9F 24: External Fault (N.O., always detected, coast to stop)
H1-04 Digital Input S4 Function Selection 0 to 9F 14: Fault Reset
H1-05 Digital Input S5 Function Selection 0 to 9F 3 (0) <1> : Multi-Step Speed Reference 1
H1-06 Digital Input S6 Function Selection 0 to 9F 4 (3) <1> : Multi-Step Speed Reference 2
H1-07 Digital Input S7 Function Selection 0 to 9F 6 (4) <1> : Jog Reference Selection

<1> Number appearing in parenthesis is the default value after performing a 3-Wire initialization.

Table5.25DigitalMulti-FunctionInputSettings
Setting Function Page Setting Function Page

0 3-Wire Sequence 171 32 Multi-Step Speed Reference 4 177
1 LOCAL/REMOTE Selection 171 34 PID Soft Starter Cancel 177
2 External Reference 1/2 171 35 PID Input Level Selection 177
3 Multi-Step Speed Reference 1

172
40 Forward Run/Stop (2-wire sequence)

177
4 Multi-Step Speed Reference 2 41 Reverse Run/Stop (2-wire sequence)
5 Multi-Step Speed Reference 3 42 Run/Stop (2-Wire sequence 2)

177
6 Jog Reference Selection 172 43 FWD/REV (2-Wire sequence 2)
7 Accel/Decel Time 1 172 44 Offset Frequency 1 Addition

1778 Baseblock Command (N.O.)
172

45 Offset Frequency 2 Addition
9 Baseblock Command (N.C.) 46 Offset Frequency 3 Addition
A Accel/Decel Ramp Hold 172 47 Reserved -
B Drive Overheat Alarm (oH2) 172 60 DC Injection Braking Command 177
C Terminal A1/A2 Enable/Disable 172 61 External Speed Search Command 1

178
F Not used/Through Mode 173 62 External Speed Search Command 2

10 Up Command
173

65 KEB Ride-Thru 1 (N.C.)
178

11 Down Command 66 KEB Ride-Thru 1 (N.O.)
12 Forward Jog

174
67 Communications Test Mode 178

13 Reverse Jog 68 High-Slip Braking 178
14 Fault Reset 174 6A Drive Enable 178
15 Fast-Stop (N.O.) 174 75 Up 2 Command

178
16 Motor 2 Selection 175 76 Down 2 Command
17 Fast-stop (N.C.) 174 7A KEB Ride-Thru 2 (N.C.)

179
18 Timer Function Input 175 7B KEB Ride-Thru 2 (N.O.)
19 PID Disable 175 7C Reserved

-
1A Accel/Decel Time Selection 2 175 7D Reserved
1B Program Lockout 175

7E Forward/Reverse Detection (V/f Control with 
Simple PG Feedback) 180

1E Reference Sample Hold 175
20 to 2F External Fault 176 90 to 96 Reserved -

30 PID Integral Reset 176 9F Reserved -
31 PID Integral Hold 177
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Setting0:3-WireSequence
When one of the digital inputs is programmed for 3-Wire control, that input becomes a forward/reverse directional input, 
S1 becomes the Run command input, and S2 becomes the Stop command input.
The drive will start the motor when the Run input S1 is closed for longer than 50 ms. The drive will stop the operation 
when the Stop input S2 is released. When the input programmed for 3-Wire sequence is open, the drive will be set for 
forward direction. If the input is closed, the drive is set for reverse direction.

Note: When 3-Wire sequence is selected the Run and Stop command must be input at S1 and S2.

S1

S2

S5

SC

Run Command (Runs when Closed)

DRIVEStop Switch
(N.C.)

Run Switch
(N.O.)

Stop Command (Stops when Open)

FWD/REV (Multi-Function Input)
(H1-05 = 0)

Sequence Input Common

Figure5.453-WireSequenceWiringDiagram

2 ms min.

Run command

Can be 
ON or OFF

2 ms min.

ON (reverse)

Can be either ON or OFF

OFF (forward)

Forward

Motor speed

Forward/reverse
command

Stop command

Stop Reverse ForwardStop

Figure5.463-WireSequence
Note:1. The Run and Stop command must be open/closed for a short moment only to start and stop the drive.
 2. If the Run command is active at power up and b1-17 = 0 (Run command at power up not accepted), the Run LED will flash to 

indicate that protective functions are operating. If required by the application, set b1-17 to “1” to have the Run command issued 
automatically as soon as the drive is powered up.

WARNING! Sudden Movement Hazard. The drive may start unexpectedly in reverse direction after power up if it is wired for 3-Wire sequence 
but set up for 2-Wire sequence (default). When using 3-Wire sequence first set the drive properly (H1-oo = 0) and then connect the 
control wires. Make sure b1-17 is set to “0” (drive does not accept Run command active at power up). When initializing the drive use 3-Wire 
initialization. Failure to comply could result in death or serious injury from moving equipment.

Setting1:LOCAL/REMOTESelection
This setting allows the input terminal to determine if the drive will run in LOCAL mode or REMOTE mode.

Status Description
Closed LOCAL: Frequency reference and Run command are input from the digital operator.

Open REMOTE: Frequency reference and Run command are input from the selected external reference in accordance with the b1-01 and b1-02 
or b1-15 and b1-16 settings.

Note:1. If one of the multi-function input terminals is set to for LOCAL/REMOTE, then the LO/RE key on the operator will be disabled.
 2. When the drive is set to LOCAL, the LO/RE LED will light.
 3. The default setting of the drive is not to allow switching between LOCAL and REMOTE during run. to Refer to b1-07: LOCAL/

REMOTE Run Selection on page 118 if this feature is required by the application.

Setting2:ExternalReference1/2Selection
The external reference 1/external reference 2 selection function allows the user to switch between the frequency reference 
and Run command source between external reference 1 and 2.

Status Description
Open External reference 1 is used (defined by parameters b1-01 and b1-02)

Closed External reference 2 is used (defined by parameters b1-15 and b1-16)

Note: The default setting of the drive is not to allow switching between external reference 1 and 2 during run. Refer to b1-07: LOCAL/
REMOTE Run Selection on page 118 if this feature is required by the application.
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Setting3to5:Multi-StepSpeedReference1to3
Used to switch Multi-Step Speed frequency references d1-01 to d1-08 by digital inputs. Refer to d1-01 to d1-17: Frequency 
Reference 1 to 16 and Jog Reference on page 150 for details.

Setting6:JogFrequencyReferenceSelection
Used to select the Jog frequency set in parameter d1-17 as active frequency reference. Refer to d1-01 to d1-17: Frequency 
Reference 1 to 16 and Jog Reference on page 150 for details.

Setting7:Accel/DecelTimeSelection1
Used to switch between accel/decel times 1 and 2. Refer to C1-01 to C1-08: Accel/Decel Times 1 to 4 on page 138 for 
details.

Setting8/9:ExternalBaseblock(N.O.)andExternalBaseblock(N.C.)
Setting 8 or 9 assign the Baseblock command to digital input terminals. When the drive receives a Baseblock command, 
the output transistor stop switching and the motor coasts to stop. During this time, the alarm “bb” will flash on the LED 
operator to indicate baseblock. For more information on alarms, Refer to Alarm Detection on page 258. When baseblock 
ends and a Run command is active, the drive performs Speed Search to get the motor running again (Refer to b3: Speed 
Search on page 121 for details).

Operation
Inputs

Setting8(N.O.) Setting9(N.C.)
Normal operation Open Closed
Baseblock (Interrupt output) Closed Open

NOTICE: If using baseblock in hoist applications, make sure the brake closes when the drive output is cut off by a Baseblock input. Failure to 
do so will result in the motor suddenly coasting when the Baseblock command is entered, causing the load to slip.

Begin Speed Search from the 
previous frequency reference 

Run command

Baseblock input

Frequency  
reference

Output frequency

OFF ON

Output off, motor coasts

ON
Baseblock 
release

Figure5.47BaseblockOperationDuringRun

SettingA:Accel/DecelRampHold
When the digital input programmed for the Accel/Decel Ramp Hold function closes, the drive will lock ("hold") the 
output frequency. All acceleration or deceleration will cease, and the drive will hold the current speed. Acceleration or 
deceleration will resume once the input is opened again.
If the Accel/Decel Ramp Hold function is enabled (d4-01 = 1), the drive will save the output frequency to memory 
whenever the Ramp Hold input is closed. When the drive is restarted after stop or after power supply interruption, the 
output frequency that was saved will become the frequency reference (provided that the Accel/Decel Ramp Hold input is 
still closed). Refer to d4-01: Frequency Reference Hold Function Selection on page 152 for details.

SettingB:DriveOverheatAlarm(oH2)
Triggers an oH2 alarm when the contact closes. Because this is an alarm, drive operation is not affected.

SettingC:AnalogInputsA1/A2Enable
If a digital input programmed for this function is open, both analog inputs A1 and A2 are disabled. Close the input to 
enable the inputs.
The drive disregards the input value selected by parameter H3-14 when this terminal closes.
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SettingF:NotUsed/ThroughMode
Any digital input that is not used should be set to F. When set to “F”, an input does not trigger any function in the drive.
Setting F, however, still allows the input status to be read out by a PLC via a communication option or MEMOBUS/Modbus 
communications (through mode). This way external sensors can be connected to unused drive digital inputs, thus 
reducing the need for separate PLC I/O units.

Setting10/11:Up/DownCommand
Using the Up/Down function allows the frequency reference to be set by two push buttons. One digital input must be 
programmed as the Up input (H1-oo= 10) to increase the frequency reference, the other one must be programmed as 
the Down input (H1-oo= 11) to decrease the frequency reference.
The Up/Down function has priority over the frequency references digital operator, analog inputs, and pulse input (b1-01 = 0, 
1, 4). If the Up/Down function is used, then references provided by these sources will be disregarded.
The inputs operate as shown in the table below.

Status
Description

Up(10) Down(11)
Open Open Hold current frequency reference

Closed Open Increase frequency reference
Open Closed Decrease frequency reference

Closed Closed Hold current frequency reference

Note:1. An oPE03 alarm will occur when only one of the functions Up/Down is programmed for a digital input.
 2. An oPE03 alarm will occur if the Up/Down function is assigned to the terminals while another input is programmed for the Accel/

Decel Ramp Hold function. For more information on alarms, Refer to Drive Alarms, Faults, and Errors on page 241.
 3. The Up/Down function can only be used for External Reference 1 for parameter b1-01. This should be taken into account when 

using Up/Down and the external reference parameter b1-15 switching command (H1-oo = 2).

UsingtheUp/DownFunctionwithFrequencyReferenceHold(d4-01)
• When the frequency reference hold function is disabled (d4-01 = 0), the Up/Down frequency reference will be 

reset to 0 when the Run command is cleared or the power is cycled.
• When d4-01 = 1, the drive will save the frequency reference set by the Up/Down function. When the Run 

command or the power is cycled, the drive will restart with the reference value that was saved. The value that was 
saved can be reset by closing either the Up or Down input without having a Run command active. Refer to d4-01: 
Frequency Reference Hold Function Selection on page 152.

UsingtheUp/DownFunctionwithFrequencyReferenceLimits
The upper frequency reference limit is determined by parameter d2-01.
The value for the lower frequency reference limit depends on the setting of parameter d4-10 and can be set by an analog 
input or parameter d2-02. Refer to d4-10: Up/Down Frequency Reference Limit Selection on page 157 for details. When a 
Run command is applied, the lower limits work as follows:
• If the lower limit is set by parameter d2-02 only, the drive will accelerate to this limit as soon as a Run command is 

entered.
• If the lower limit is determined by an analog input only, the drive will accelerate to the limit as long as the Run 

command and an Up or Down command are active. It will not start running if only the Run command is on.
• If the lower limit is set by both an analog input and d2-02, and the analog limit is higher than the d2-02 value, 

the drive will accelerate to the d2-02 value when a Run command is input. Once the d2-02 value is reached, it will 
continue acceleration to the analog limit only if an Up or Down command is set.

Figure 5.48 shows an Up/Down function example with a lower frequency reference limit set by d2-02 and the frequency 
reference hold function both enabled (d4-01 = 1) and disabled (d4-01 = 0).
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Accelerates to
lower limit

Output frequency
upper limit

Lower limit

FWD run/stop

Up command

Down command

Power supply

Same 
frequency

d4-01 = 1

d4-01 = 0

ONON

ON

ON

ON

Hold
frequency
reset  

Figure5.48Up/DownCommandOperation

Setting12/13:FJOG/RJOGReference
Digital inputs programmed as Forward Jog (H1-oo = 12) and Reverse Jog (H1-oo = 13) will be Jog inputs that do not 
require a Run command. Closing the terminal set for Forward Jog input will cause the drive to ramp to the Jog Frequency 
Reference (d1-17) in the forward direction. The Reverse Jog will cause the same action in the reverse direction. The 
Forward Jog and Reverse Jog command can be set independently.

Note: The Forward Jog and Reverse Jog commands override all other frequency references. However, if the drive is set to prohibit 
reverse rotation (b1-04 = 1), then activating Reverse Jog will have no effect. If both the Forward Jog and Reverse Jog are input 
simultaneously for 500 ms or more, an external fault will occur and the drive will stop using the method set by b1-03.

d1-17

ON

Output 
Frequency

FJOG 

d1-17

ON
RJOG 

Figure5.49FJOG/RJOGOperation

Setting14:FaultReset
Whenever the drive detects a fault condition, the fault output contact will close and the drive’s output will shut off. The 
motor then coasts to stop (specific stopping methods can be selected for some faults such as L1-04 for motor overheat). 
Once the Run command is removed, the fault can be cleared by either the RESET key on the digital operator or by closing a 
digital input configured as a Fault Reset (H1-oo = 14).

Note: Fault Reset commands are ignored as long as the Run command is present. To reset a fault, first remove the Run command.

Setting15/17:Fast-stop(N.O./N.C.)
The Fast-stop function operates much like an emergency stop input to the drive. If a Fast-stop command is input while the 
drive is running, the drive will decelerate to a stop by the deceleration time set to C1-09 (Refer to C1-09: Fast-stop Time 
on page 139). The drive can only be restarted after is has come to a complete stop, the Fast-stop input is off, and the Run 
command has been switched off.
• To trigger the Fast-stop function with a N.O. switch, set H1-oo = 15
• To trigger the Fast-stop function with a N.C. switch, set H1-oo = 17
Figure 5.50 shows an operation example of Fast-stop.

5.7H:TerminalFunctions
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Run/Stop

TIME

Fast-Stop 
H1-      = 17

Decelerates at C1-09

ON ON

ONON

Output Frequency

Figure5.50Fast-stopSequence
NOTICE: Rapid deceleration can trigger an overvoltage fault. When faulted, the drive output shuts off, and the motor coasts. To avoid this 
uncontrolled motor state and to ensure that the motor stops quickly and safely, set an appropriate Fast-stop time to C1-09.

Setting16:Motor2Selection
The drive has the capability to control two motors independently. A second motor may be selected using a multi-function 
digital input (H1-oo = 16) as shown in Figure 5.51.

M

M

Drive Motor 1

Motor 2

Motor switch input

Figure5.51MotorSelection

Motor 2 is selected when the input set for Motor 2 Selection closes. When operating motor 2,
• E3-oo and E4-oo become valid for motor control. Refer to E3: V/f Characteristics for Motor 2 on page 163 and 

Refer to E4: Motor 2 Parameters on page 164 for details.
• Accel/decel times set in parameters C1-05/06/07/08 are activated ( Refer to C1-01 to C1-08: Accel/Decel Times 1 

to 4 on page 138 for details).
• E4-14 is used as gain for slip compensation instead of C3-01.
• E4-15 is used as gain for torque compensation instead of C4-01.
• A digital output programmed for “Motor 2 Selection” (H2-01/02/03 = 1C) will be switched on.

Note:1. When using 2 motors, the motor overload protection selection (oL1) set to L1-01 applies to both motor 1 and motor 2.
 2. It is not possible to switch between motor 1 and motor 2 during run. Doing so will trigger a "rUn" alarm.

Setting18:TimerFunctionInput
This setting configures a digital input terminal as the input for the timer function. Refer to b4: Delay Timers on page 126 
for details.
Setting19:PIDControlCancel
When the PID Function has been enabled by b5-01 (PID Mode Selection), it can be indefinitely disabled by closing a digital 
input configured as a PID Disable (H1-oo = 19). When the input is released, the drive resumes PID operation. Refer to PID 
Block Diagram on page 129 for more information on this function.
Setting1A:Accel/DecelTimeSelection2
Used to select accel/decel times 3 and 4 in combination with the Accel/Decel Time Selection 1 command. Refer to C1-01 
to C1-08: Accel/Decel Times 1 to 4 on page 138 for details.
Setting1B:ProgramLockout
When an input is programmed for Program Lockout, parameters values can be monitored but not changed as long as this 
input is open.
Setting1E:AnalogFrequencyReferenceSample/Hold
This function allows the user to sample an analog frequency reference signal being input to terminal A1 or A2 and hold the 
frequency reference at the sampled level. Once the Analog Frequency Reference Sample/Hold function is held for at least 
100 ms, the drive reads the analog input and changes the frequency reference to the newly sampled speed as illustrated in 
Figure 5.52.
When the power is shut off and the sampled analog frequency reference is cleared, the frequency reference is reset to 0.
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Frequency 
reference

ON (closed)

OFF (open)

Time
100 ms

Referenece 
Sample Hold Input

Analog signal

100 ms

Frequency 
reference

ON (closed)

OFF (open)

Time
100 ms

Referenece 
Sample Hold Input

Analog signal

100 ms

Figure5.52AnalogFrequencyReferenceSample/Hold

An oPE03 error will occur when one of the following functions is used simultaneously with the Analog Frequency 
Reference Sample/Hold function.
• Hold Accel/Decel Stop (setting: A)
• Up command, Down command (setting: 10, 11)
• Offset Frequency (setting: 44 to 46)
• Up or Down functions (setting: 75, 76)

Setting20to2F:ExternalFault
By using the External Fault function, the drive can be stopped when problems occur with external devices.
To use the external fault function, set one of the multi-function digital inputs to any value between 20 to 2F. The operator 
will display EFo where o is the number of the terminal (terminal So) to which the external fault signal is assigned.
For example, if an external fault signal is input to terminal S3, “EF3” will be displayed..
Select the value to be set in H1-oo from a combination of any of the following three conditions:
• Signal input level from peripheral devices (N.O./N.C.)
• External fault detection method
• Operation after external fault detection
The following table shows the relationship between the conditions and the value set to H1-oo:

Setting

TerminalStatus<1> DetectionMethod<2> StoppingMethod

N.O. N.C. Always
Detected

Detected
duringRun

only

Rampto
Stop(fault)

CoasttoStop
(fault)

Fast-stop
(fault)

AlarmOnly
(continue
running)

20 O O O
21 O O O
22 O O O
23 O O O
24 O O O
25 O O O
26 O O O
27 O O O
28 O O O
29 O O O
2A O O O
2B O O O
2C O O O
2D O O O
2E O O O
2F O O O

<1> Determine the terminal status for each fault, i.e., whether the terminal is normally open or normally closed.
<2> Determine whether detection for each fault should be enabled only during run or always detected.

Setting30:PIDIntegralReset
By configuring one of the digital inputs as an Integral Reset Input, (H1-oo = 30), the value of the integral component of 
PID control can be reset to 0 whenever the configured input is closed. The integral component of PID control will be held 
at 0 as long as the configured digital input is held closed. Refer to PID Block Diagram on page 129 for details.
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Setting31:PIDIntegralHold
By configuring a digital input for Integral Hold (H1-0o = 31), the value of the integral component of the PID control is 
locked as long as the input is active. The PID controller resumes integral operation from the hold value as soon as the 
integral hold input is released. Refer to PID Block Diagram on page 129 for details.

Setting32:Multi-StepSpeed4
Used to select the Multi-Step Speeds d1-09 to d1-16 in combination with the Multi-Step Speed inputs 1, 2 and 3. Refer to 
d1-01 to d1-17: Frequency Reference 1 to 16 and Jog Reference on page 150 for details.

Setting34:PIDSFSCancel
A digital input configured as a PID SFS Cancel input (H1-0o = 34) can be used to enable or disable the PID soft starter and 
thereby canceling the Accel/Decel time b5-17. Refer to PID Block Diagram on page 129 for details.

Function35:PIDInputLevelSelection
An input programmed for this function can be used to switch the sign of the PID input. Refer to PID Block Diagram on 
page 129 for more information on this function.

Setting40/41:ForwardRun/ReverseRunCommandfor2-WireSequence
Sets the drive for 2-Wire sequence.
When the input set to 40 is closed, the drive operates in the forward direction. When the input set for 41 is closed, the drive 
will operate in reverse. Closing both inputs at the same time will result in an external fault.

Note:1. This function can not be used simultaneously with settings 42 and 43.
 2. These functions are assigned to the terminals S1 and S2 when the drive is initialized for 2-Wire sequence.

S1

S2

SC

Drive
Forward Run

Reverse Run

Digital Input Common

Figure5.53ExampleWiringDiagramfor2-WireSequence

Setting42/43:RunandDirectionCommandfor2-WireSequence2
Sets the drive for 2-Wire sequence 2.
When the input programmed for 42 is closed, the drive will operate in the selected direction. When the input opens, the 
drive will stop. The input programmed for 43 selects the direction. If it is open, forward direction is selected; if it is closed, 
reverse direction is selected.

Note: This function can not be used simultaneously with settings 40 and 41.

Setting44/45/46:OffsetFrequency1/2/3Addition
These inputs can be used to add offset frequencies d7-01, d7-02, and d7-03 to the frequency reference. Refer to d7-01 to 
d7-03: Offset Frequency 1 to 3 on page 157 for details.

Setting60:DCInjectionBraking
When a DC Injection Braking command is input while the drive is stopped, DC Injection Braking operation is activated.
When a Run command or a Jog command is input, DC Injection Braking is released. Refer to b2: DC Injection Braking on 
page 119 for details on setting up the DC braking function.
The diagram below illustrates the DC Injection Braking function.
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DC Injection braking 
command

FWD Run command

Output frequency

DC Injection
braking

DC Injection
braking

DC Injection Braking
Start Frequency

(b2-01)

OFF

OFF OFF

OFFON

ON

Figure5.54DCInjectionBrakingInputTimingDiagram

Setting61/62:SpeedSearch1/2
These input functions can be used to enable Speed Search even if parameter b3-01 = 0 (no Speed Search at start. Refer to 
Activation of Speed Search on page 123 for details on how to use the input signals.
If b3-24 is set to 0 and b3-01 is set to 0, when the input terminal set for Speed Search 1 (H1-oo = 61) is enabled, Speed 
Search will begin looking for the motor speed from the maximum output frequency. If the Speed Search 2 input (H1- oo= 
62) is enabled, Speed Search starts looking for the motor speed starting at the frequency reference. Refer to b3: Speed 
Search on page 121 for more information about Speed Search.

Note: Operator error oPE03 will result if both Speed Search 1 and Speed Search 2 are set to the input terminals at the same time.

Setting65/66:KEBRide-Thru1(N.C.)/2(N.O.)
A digital input programmed for this function can be used to activate the KEB 1 function and detect power supply return.

Description
DigitalInputs

Setting65(N.C.) Setting66(N.O.)
KEB 1 deceleration Open Closed
Normal operation Closed Open

Refer to Kinetic Energy Backup (KEB) Function on page 202 for details on how to use these input settings.

Setting67:CommunicationTestMode
The drive has a built-in function for self-diagnosing the serial communications operation. The test involves wiring the send 
and receive terminals of the RS-485/RS-422 port together. The drive transmits data and then confirms the communications 
are received normally. Refer to Self-Diagnostics on page 404 for details on how to use this function.

Setting68:HighSlipBraking
Closing an input programmed for this function triggers High Slip Braking. Once HSB is started, the drive has to completely 
stop and the HSB input has to be removed before a restart can be performed. Refer to n3: High Slip Braking (HSB)/
Overexcitation Deceleration on page 224 for details on High Slip Braking.

Setting6A:DriveEnable
A digital input configured as a Drive Enable input (H1-oo = 6A) will prevent the drive from executing a Run command 
until the input is closed. When the Drive Enable input is open, the digital operator will display “dnE” to indicate that the 
drive is disabled.
If a Run command is closed prior to the Drive Enable input being closed, then the drive will not run until the Run 
command is cycled. If the Drive Enable input is opened while the drive is running, the drive will stop using the method set 
by parameter b1-03 (Refer to b1-03: Stopping Method Selection on page 116 for details).

Setting75/76:Up/Down2
The Up/Down 2 function can be used to add a bias to the frequency reference. The input programmed for 75 will increase 
the bias and the input programmed for 76 will decrease it. Table 5.26 explains how the Up/Down 2 function works 
depending on the frequency reference source and parameters d4-01, d5-03 and d4-05. Refer to d4: Frequency Hold and 
Up/Down 2 Function on page 152 for detailed explanations of these and other Up/Down 2 related parameters.

Note:1. The Up 2 and Down 2 functions must be set as a pair.
 2. When using the Up/Down 2 function, set appropriate bias limit values in parameters d4-08 and d4-09.

5.7H:TerminalFunctions
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Table5.26Up/Down2Operations

Condition Freq.Ref.
Source d4-03 d4-05 d4-01 Operation FrequencySaved

1

Multi-Step
Speed

Reference
0

0

0 • Accelerates (increases the bias) while the Up 2 
function is closed

• Decelerates (decreases the bias) while Down 2 
is closed

• Holds output frequency (holds the bias) when 
no Up 2 or Down 2 input or both active.

• Resets the bias when the reference changes
• Operates with the frequency reference in all 

other situations.

Not saved

2 1

If the bias and frequency reference 
are constant for 5 s, the bias is added 
to the active frequency reference and 
reset afterwards.

3 1 -

• Accelerates (increases the bias) while the Up 2 
function is closed,

• Decelerates (decreases the bias) while Down 2 
is closed.

• Otherwise operates at the frequency reference

Not saved

4

Multi-Step
Speed

Reference

Value
other
than 0

-

0 • When the Up 2 is enabled, drive accelerates up 
to the frequency reference plus d4-03 (bias is 
increased for d4-03).

• When Down 2 is enabled, drive decelerates 
down to the frequency reference minus d4-03 
(bias is decreased for d4-03).

• Holds output frequency (holds the bias) when 
no Up 2 or Down 2 input or both active.

• Resets the bias when the reference changes
• Operates with the frequency reference in all 

other situations.

Not saved

5 1

If the bias and frequency reference 
are constant for 5 s, the bias is added 
to the active frequency reference and 
reset afterwards.

6

Other
(analog

communicati
ons, etc.)

0 0

0 • Accelerates (increases the bias) while the Up 2 
function is closed

• Decelerates (decreases the bias) while Down 2 
is closed

• Holds output frequency (holds the bias) when 
no Up 2 or Down 2 input or both active.

• When during accel/decel. the frequency 
reference changes for more than d4-07, bias 
value is held until the output frequency meets 
the reference (speed agree).

Not saved

7 1

If the bias is constant for 5 s, it is saved 
to parameter d4-06. The frequency 
reference cannot be overwritten, so 
only the bias is saved.

8

Other
(analog

communicati
ons, etc.)

0 1 -

• Accelerates (increases the bias) while the Up 2 
function is closed,

• Decelerates (decreases the bias) while Down 2 
is closed.

• Otherwise operates at the frequency reference

Not saved

9

Value
other
than 0

-

0 • When the Up 2 is enabled, drive accelerates up 
to the frequency reference plus d4-03 (increases 
the bias for d4-03).

• When Down 2 is enabled, drive decelerates 
down to the frequency reference minus d4-03 
(decreases the bias for d4-03).

• When during accel/decel the frequency 
reference changes for more then d4-07, bias 
value is held until the output frequency meets 
the reference (speed agree).

Not saved

10 1

If the bias is constant for 5 s, it is saved 
to parameter d4-06. The frequency 
reference cannot be overwritten, so 
only the bias is saved.

Setting7A/7B:KEBRide-Thru2(N.C./N.O.)
A digital input programmed for this function can be used to activate the KEB 2 function and detect power supply return.

Description
DigitalInputs

Setting7A(N.C.) Setting7B(N.O.)
KEB 2 deceleration Open Closed
Normal operation Closed Open

Refer to Kinetic Energy Backup (KEB) Function on page 202 for details on how to use these input settings.

Setting7E:ForwardReverseDetection(V/fControlwithSimplePGFeedback)
When a digital input is programmed for this function, the input determines the direction of the speed feedback signal for 
V/f Control with PG feedback. If the input is open, the speed feedback signal is considered to be forward, if the input is 
closed, it is considered to be in reverse. Refer to C5: Automatic Speed Regulator (ASR) on page 144 for details.
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◆ H2:Multi-FunctionOutput
■ H2-01toH2-03:TerminalMA/MB/MC,P1/PCandP2/PCFunctionSelection
The drive has three multi-function output terminals. Set parameters H2-01 to H2-03 to values between 0 and 192 to 
assign functions to these terminals. Default values are listed in the following table.

No. ParameterName SettingRange Default
H2-01 Terminal MA, MB and MC Function Selection (relay) 0 to 192 E: Fault
H2-02 Terminal P1 Function Selection (open-collector) 0 to 192 0: During Run
H2-03 Terminal P2 Function Selection (open-collector) 0 to 192 2: Speed Agree 1

Note: Terminals that are not used and terminals using the through-mode should be set to “F”.

Table5.27Multi-FunctionOutputTerminalSettings
Setting Function Page Setting Function Page

0 During Run 181 1A During Reverse Operation 186
1 Zero Speed 181 1B During Baseblock (N.C.) 187
2 Speed Agree 1 181 1C Motor 2 Selection 187
3 User Set Speed Agree 1 182 1E Restart Enabled 187
4 Frequency Detection 1 182 1F Motor Overload Alarm (oL1) 187
5 Frequency Detection 2 183 20 Drive Overheat Pre alarm (oH) 187
6 Drive Ready 183 22 Mechanical Weakening 187
7 DC Bus Undervoltage 183 2F Maintenance Period 187
8 During Baseblock (N.O.) 184 30 During Torque Limit 187
9 Frequency Reference Source 184 37 During Frequency Output 187
A Run Command Source 184 38 Drive Enable 188
B Torque Detection 1 (N.O.) 184 39 Watt Hour Pulse Output 188
C Frequency Reference Loss 184 3C LOCAL/REMOTE Status 188
D Braking Resistor Fault 184 3D During Speed Search 188
E Fault 184 3E PID Feedback Low 188
F Not used/Through Mode 184 3F PID Feedback High 188

10 Alarm 184 4A During KEB Operation 188
11 Reset Command Active 184 4B Reserved -
12 Timer Output 185 4C During Fast-stop 188
13 Speed Agree 2 185 4D oH Pre-Alarm Time Limit 188
14 User Set Speed Agree 2 185 4E Braking Transistor Fault (rr) 188
15 Frequency Detection 3 185 4F Braking Resistor Overheat (rH) 188
16 Frequency Detection 4 186 90 Reserved

-17 Torque Detection 1 (N.C.)
184

91 Reserved
18 Torque Detection 2 (N.O.) 92 Reserved
19 Torque Detection 2 (N.C.) 184

100 to 192 H2 Parameter Functions Reversed Output 
Switching of 0 to 92 189
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Setting0:DuringRun
Output closes when the drive is outputting a voltage.

Status Description
Open Drive is stopped.

Closed A Run command is input or the drive is during deceleration or during DC injection.

ON

ON

OFF

OFF

FFO NO

Run command

Baseblock 
 command

Output  
frequency

During Run

Figure5.55DuringRunTimeChart

Setting1:ZeroSpeed
Terminal closes whenever the output frequency falls below the minimum output frequency set to E1-09.

Status Description
Open Output frequency is above the minimum output frequency set to E1-09

Closed Output frequency is less than or equal to the minimum output frequency set to E1-09

OFF

Output frequency
 or

motor speed

Zero Speed
ON

E1-09 (Max. Output Frequency)

Figure5.56Zero-SpeedTimeChart

Setting2:SpeedAgree1(fref/foutAgree1)
Closes whenever the actual output frequency is within the Speed Agree Width (L4-02) of the current frequency reference 
regardless of the direction.

Status Description
Open Output frequency does not match the frequency reference while the drive is running.

Closed Output frequency is within the range of frequency reference ± L4-02.

Note: Detection works in both directions, forward and reverse.

L4-02

L4-02

Frequency 
reference

Output  
frequency

Speed agree 1 ONOFF

Figure5.57SpeedAgree1TimeChart

Refer to L4-01/02: Speed Agreement Detection Level and Detection Width on page 210 for details on setting the 
detection width.
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Setting3:UserSetSpeedAgree1(fref/fsetAgree1)
Closes whenever the actual output frequency and the frequency reference are within the Speed Agree Width (L4-02) of the 
programmed Speed Agree Level (L4-01).

Status Description
Open Output frequency or frequency reference are outside the range of L4-01 ± L4-02.

Closed Output frequency and the frequency reference are both with in the range of L4-01 ± L4-02.

Note: The detection works in both forward and reverse. The value of L4-01 will be used as the detection level for both directions.

Output  
frequency

User Set  
Speed Agree 1 OFF ON

Frequency 
reference

OFF ON

Frequency 
reference

Output  
frequency

L4-01

+/- L4-02

L4-01

+/- L4-02

Figure5.58UserSetSpeedAgree1TimeChart

Refer to L4-01/02: Speed Agreement Detection Level and Detection Width on page 210 for details on setting the 
detection width.

Setting4:FrequencyDetection1
Output is closed as long as the output frequency is below the detection level set in L4-01 plus the hysteresis set in L4-02. It 
closes when the output frequency falls below L4-01.

Status Description
Open Output frequency exceeded L4-01 + L4-02.

Closed Output frequency is below L4-01 or has not exceeded L4-01 + L4-02.

Note: The detection works in both forward and reverse. The value of L4-01 will be used as the detection level for both directions.

Output  
frequency L4-02

Frequency 
Detection 1 <1> ON OFF

L4-02

L4-01

L4-01

Figure5.59FrequencyDetection1TimeChart

<1> This is the time chart when L4-07, Speed Agree Detection Selection, is set to 1 (Detection always enabled). The default setting for L4-07 
is 0 (No detection during baseblock). When L4-07 is set to 0, the terminal opens during baseblock.

Refer to L4-01/02: Speed Agreement Detection Level and Detection Width on page 210 for details on setting the 
detection width.
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Setting5:FrequencyDetection2
Output closes whenever the output frequency is equal to or above the detection level set in L4-01. The output opens 
when the output frequency falls below L4-01 minus the hysteresis set in L4-02.

Status Description
Open Output frequency is below L4-01 minus L4-02 or has not exceeded L4-01.

Closed Output frequency exceeded L4-01.

Note: The detection works in both forward and reverse. The value of L4-01 will be used as the detection level for both directions.

Output  
frequency L4-02

Frequency 
Detection 2 ONOFF

L4-02

L4-01

L4-01

Figure5.60FrequencyDetection2TimeChart

Refer to L4-01/02: Speed Agreement Detection Level and Detection Width on page 210 for details on setting the 
detection width.

Setting6:DriveReady
Output closes whenever the drive is ready to operate the motor.

Status Description
Open During power up, initialization, fault or in Programming Mode (while b1-08 = 0 or 2).

Closed Drive is ready for operation.

Refer to b1-08: Run Command Selection while in Programming Mode on page 118 for details on the setting of b1-08.

Setting7:DCBusUndervoltage
Output closes whenever the DC bus voltage or control circuit power supply drops below the trip level. The undervoltage 
trip level is determined by L2-05. A fault in the DC bus charge circuit will also cause the DC Bus Undervoltage output to 
close.

Status Description
Open DC bus voltage is above the level set to L2-05

Closed DC bus voltage has fallen below the trip level set to L2-05.
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Setting8:DuringBaseblock(N.O.)
Output closes to indicate that the drive is in a baseblock state. While Baseblock is executed, output transistors are not 
switched and no voltage will be output.

Status Description
Open Drive is not in a baseblock state.

Closed Baseblock is being executed.

Setting9:FrequencyReferenceSource
A digital output programmed for this function shows the frequency reference source that is currently selected.

Status Description
Open Frequency reference is provided from External Reference 1 (b1-01) or 2 (b1-15)

Closed Frequency reference is being sourced from the digital operator.

SettingA:RunCommandSource
A digital output programmed for this function shows the Run command source that is currently selected.

Status Description
Open Run command is provided from External Reference 1 (b1-02) or 2 (b1-16)

Closed Run command is being sourced from the digital operator.

SettingB/17/18/19:TorqueDetection1(N.O./N.C.)andTorqueDetection2(N.O./N.C.))
These digital output functions can be used to signal an overtorque or undertorque situation to an external device..
Set up the torque detection and select the output function from the table below. Refer to L6: Torque Detection on page 
215 for details.

Setting Status Description

B Closed
Torque Detection 1 (N.O.):
Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in 
parameter L6-02 for longer than the time specified in parameter L6-03.

17 Open
Torque Detection 1 (N.C.):
Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in 
parameter L6-02 for longer than the time specified in parameter L6-03.

18 Closed
Torque Detection 2 (N.O.):
Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in 
parameter L6-05 for longer than the time specified in parameter L6-06.

19 Open
Torque Detection 2 (N.C.):
Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in 
parameter L6-05 for longer than the time specified in parameter L6-06.

SettingC:FrequencyReferenceLoss
An output set for this function will be closed if frequency reference loss is detected. Refer to L4-05: Frequency Reference 
Loss Detection Selection on page 201 for details.
SettingD:DynamicBrakingResistorOverheat
An output programmed for this function will close when the dynamic braking resistor (DB) overheats or the braking 
transistor is in a fault condition.
SettingE:Fault
The Fault configured digital output will close whenever the drive experiences a fault (this excludes faults CPF00 and 
CPF01).
SettingF:NotUsed
Use this setting when the terminal is not used or when using the terminal as a throughput.
When set to “F”, the output is not set by any drive function but it can be switched by a PLC via a communication option or 
MEMOBUS/Modbus communications (through mode).
Setting10:MinorFault
Output closes when a minor fault condition is present.
Setting11:ResetCommandActive
Output closes whenever there is an attempt to reset a fault situation from the control circuit terminals, via serial 
communications, or using a communications option card.
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5.7H:TerminalFunctions

Setting12:TimerOutput
This setting configures a digital output terminal as output for the timer function. Refer to b4: Delay Timers on page 126 
for details.
Setting13:SpeedAgree2(fref/foutAgree2)
Closes whenever the actual output frequency is within the Speed Agree Width (L4-04) of the current frequency reference 
regardless of the direction.

Status Description
Open Output frequency does not match the frequency reference while the drive is running

Closed Output frequency is within the range of frequency reference ± L4-04

Note: The detection works in both forward and reverse.

L4-04

L4-04

 

Frequency 
reference

Output  
frequency

Speed Agree 2 ONOFF

Figure5.61SpeedAgree2TimeChart

Refer to L4-03/04: Speed Agreement Detection Level and Detection Width (+/-) on page 210 for details on setting the 
detection width.

Setting14:UserSetSpeedAgree2(fref/fsetAgree2)
Closes whenever the actual output frequency and the frequency reference are within the Speed Agree Width (L4-04) of 
the programmed Speed Agree Level (L4-03). As the detection level L4-03 is a signed value, detection works in the specified 
direction only.

Status Description
Open Output frequency or frequency reference are outside the range of L4-03 ± L4-04

Closed Output frequency and the frequency reference are both with in the range of L4-03 ± L4-04

+/- L4-04
L4-03

Output  
frequency

User Set  
Speed Agree 2 OFF ON

Frequency 
reference

Frequency 
reference

Output  
frequency

Figure5.62UserSetSpeedAgree2ExamplewithPositiveL3-04Value

Refer to L4-03/04: Speed Agreement Detection Level and Detection Width (+/-) on page 210 for details on setting the 
detection width.

Setting15:FrequencyDetection3
Output is closed as long as the output frequency is below the detection level set in L4-03 plus the hysteresis set in L4-04. It 
closes when the output frequency falls below L4-03. As the detection level L4-03 is a signed value, the detection works in 
the specified direction only.

Status Description
Open Output frequency exceeded L4-03 plus L4-04.

Closed Output frequency is below L4-03 or has not exceeded L4-03 plus L4-04 yet.



186

5.7H:TerminalFunctions

Output  
frequency L4-04

Frequency
detection 3 <1> ON OFF

L4-03

Figure5.63FrequencyDetection3ExamplewithPositiveL3-04Value

<1> This is the time chart when L4-07, Speed Agree Detection Selection, is set to 1 (Detection always enabled). The default setting for L4-07 
is 0 (No detection during baseblock). When L4-07 is set to 0, the terminal opens during baseblock.

Refer to L4-03/04: Speed Agreement Detection Level and Detection Width (+/-) on page 210 for details on setting 
the detection width.

Setting16:FrequencyDetection4
Output closes whenever the output frequency is equal to or above the detection level set in L4-03. The output opens 
when the output frequency falls below L4-03 minus the hysteresis set in L4-04. As the detection level L4-03 is a signed 
value, the detection works in the specified direction only.

Status Description
Open Output frequency is below L4-03 minus L4-04 or has not exceeded L4-03 yet.

Closed Output frequency exceeded L4-03.

Output  
frequency L4-04

Frequency 
Detection 4 ONOFF

L4-03

Figure5.64FrequencyDetection4ExamplewithPositiveL3-04Value

Refer to L4-03/04: Speed Agreement Detection Level and Detection Width (+/-) on page 210 for details on setting 
the detection width.

Setting1A:DuringReverse
The During Reverse digital output will close whenever the drive is turning the motor in the reverse direction.

Status Description
Open Motor is driven in the forward direction or stopped.

Closed Motor is driven in reverse.
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5.7H:TerminalFunctions

Output frequency

time

FWD Run command

REV Run command

During Reverse
OFF ON

Figure5.65ReverseDirectionOutputExampleTimeChart

Setting1B:DuringBaseblock(N.C.)
Output opens to indicate that the drive is in a baseblock state. While Baseblock is executed, output transistors are not 
switched and no voltage is output.

Status Description
Open Baseblock is being executed.

Closed Drive is not in a baseblock state.

Setting1C:Motor2Selected
This output function shows the motor 1/2 selection status. Refer to Setting 16: Motor 2 Selection on page 175 for details 
on switching motors.

Status Description
Open Motor 1 is selected.

Closed Motor 2 is selected.

Setting1E:RestartEnabled
The Restart Enabled output will be closed once the fault restart function becomes active and will remain closed until a 
successful restart is accomplished or the number of Auto Restart attempts as specified by L5-01 is reached. Refer to L5: 
Fault Restart on page 214 for details on automatic fault restart.

Setting1F:MotorOverloadAlarmoL1
An output programmed for this function will be closed when the motor overload level estimated by the oL1 fault detection 
exceeds 90% of the oL1 detection level. Refer to L1-01: Motor Overload Protection Selection on page 197 for details.

Setting20:DriveOverheatPre-alarm(oH)
Output closes whenever the drive heatsink temperature reaches the level specified by parameter L8-02. Refer to L8-02: 
Overheat Alarm Level on page 218 for details on drive overheat detection.

Setting22:MechanicalWeakeningDetection
Output closes when mechanical weakening is detected. Refer to Mechanical Weakening Detection on page 216 for 
details.

Setting2F:MaintenancePeriod
The output closes when the cooling fan, DC bus capacitors, or DC bus pre-charge relay may require maintenance as 
determined by the estimated performance life span of those components.

Setting30:DuringTorqueLimit
Output closes when the motor is operating at the torque limit specified by the L7-oo parameters or an analog input. This 
setting is only valid when using Sensorless Vector Control (A1-02 = 2). Refer to L7-01/02/03/04: Torque Limits on page 
217 for details.

Setting37:DuringFrequencyOutput
Output closes when the drive is outputting a frequency.

Status Description

Open Drive is not outputting a frequency. One of the following functions is being performed: Stop, baseblock, DC injection braking (during 
initial excitation), short circuit braking.

Closed Drive is outputting frequency.
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ON

ON

OFF

OFF

FFO NO

ON

run command

baseblock
 command

output 
frequency

during run

during frequency
 output

OFF

Figure5.66DuringFrequencyOutputTimeChart

Setting38:DriveEnabled
A Drive Enable digital output will reflect the status of a digital input configured as a Drive Enable input (H1-oo = 6A). If 
the Drive Enable digital input is closed then the Drive Enabled digital output will also close.
Setting39:WattHourPulseOutput
Outputs a pulse to indicate the watt hours. Refer to H2-06: Watt Hour Output Unit Selection on page 189 for details.
Setting3C:LOCAL/REMOTEStatus
Output terminal closes while the drive is set for LOCAL and opens when in REMOTE.

Status Description
Open REMOTE: The selected external reference (b1-01/b1-02 or b1-15/b1-16) is used as frequency reference and Run command source

Closed LOCAL: The digital operator is used as frequency reference and Run command source

Setting3D:DuringSpeedSearch
Output terminal closes while Speed Search is being performed. Refer to b3: Speed Search on page 121 for details on the 
Speed Search function.
Setting3E:PIDFeedbackLow
Output terminal closes when a PID feedback loss is detected. The feedback is considered to be lost if it falls below the level set 
to b5-13 for longer than the time set to b5-14. Refer to PID Feedback Loss Detection on page 131 for details.
Setting3F:PIDFeedbackHigh
Output terminal closes when a PID feedback loss is detected. The feedback is considered to be lost if it rises beyond the 
level set to b5-36 for longer than the time set to b5-37. Refer to PID Feedback Loss Detection on page 131 for details.
Setting4A:DuringKEBOperation
Output terminal closes while KEB is being performed. Refer to Kinetic Energy Backup (KEB) Function on page 202 for a 
KEB function description.
Setting4C:DuringFast-stop
Output terminal closes when a Fast-stop is being executed.  C1-09: Fast-stop Time for details.
Setting4D:oHPre-AlarmTimeLimit
Output terminal closes when the drive is reducing the speed due to a drive overheat alarm (L8-03 = 4) and the overheat 
alarm has not disappeared after ten frequency reduction operation cycles. Refer to L8-03: Overheat Pre-Alarm Operation 
Selection on page 218 for details.
Setting4E:BrakingTransistorFault(rr)
The output closes when the internal braking transistor reaches the overheat level.
Setting4F:BrakingResistorOverheat(rH)
The output closes when the braking resistor exceeds the overheat level. The braking resistor may overheat due to the 
motor regeneration or short deceleration time setting.
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◆ H3:Multi-FunctionAnalogInputTerminals
The drive is equipped with 2 multi-function analog input terminals, A1 and A2. The user can assign functions to these 
terminals by setting parameters H3-02 and H3-10 between 0 and 31.

■ H3-01:TerminalA1SignalLevelSelection
Selects the input signal level for analog input A1.

No. Name SettingRange Default
H3-01 Terminal A1 Signal Level Selection 0 to 1 0

Setting0:0to10VdcwithLimit
The input level is 0 to 10 Vdc. Negative input values will be limited to 0.
Example: Terminal A1 is set to supply the frequency reference, and the bias (H3-04) is set to -100%. The frequency reference 
can be set from 0 to 100% with an analog input of 5 to 10 V. The frequency reference will be zero when the analog input is 
between 0 and 5 V.

0 10 V

100%

-100%

Analog input 
voltage

Analog input 
value

Negative input is limited to 0

Figure5.67AnalogInputwithLimit(BiasSetting-100%)

Setting1:0to10VdcwithoutLimit
The input level is 0 to 10 Vdc. Negative input values will be accepted.
Example: Terminal A1 is set to supply the frequency reference, and the bias (H3-04) is set to -100%. The frequency reference 
can be set from 0 to 100% with an analog input of 5 to 10 V. With an input of 0 to 5 V, the frequency reference can be set 
from -100% to 0%. The drive reverses the motor rotation with negative input.

Setting100to192:ReverseSwitchingforFunctions0to92
These settings reverse the switching status of the specified function. Set as 1oo, where the last two digits specify the 
setting number of the function to be reversed.
Examples:
• To reverse the output for “8: During Baseblock”, set “108”.
• To reverse the output for “4A: During KEB” set “14A” . 

■ H2-06:WattHourOutputUnitSelection
When one of the multi-function terminals is set to output the number of watt hours (H2-01/02/03 = 39), parameter H2-06 
determines the units for the output signal.
The output is intended to drive a watt hour meter or a PLC input by a 200 ms pulse signal. A pulse is output according to 
the kWh unit selected in H2-06.

No. ParameterName SettingRange Default

H2-06 Watt Hour Output Unit Selection

0: 0.1 kWh units 
1: 1 kWh units 

2: 10 kWh units 
3: 100 kWh units 

4: 1000 kWh units

0
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0V 10 V

100%

-100%

Analog input 
voltage

Analog input 
value

Figure5.68AnalogInputwithoutLimit(BiasSetting-100%)

■ H3-02:TerminalA1FunctionSelection
Determines the function assigned to analog input terminal A1. Refer to Multi-Function Analog Input Terminal Settings on 
page 192 for a list of functions and descriptions.

No. Name SettingRange Default
H3-02 Terminal A1 Function Selection 0 to 31 0

Note: If not using an input terminal or if using it in the through-mode, be sure to set that terminal to “F”.

■ H3-03/H3-04:TerminalA1Gain/BiasSetting
Parameter H3-03 sets the level of the selected input value that is equal to 10 Vdc input at terminal A1 (Gain).
Parameter H3-04 sets the level of the selected input value that is equal to 0 V input at terminal A1.
Both can be used to adjust the analog input A1 characteristics.

No. Name SettingRange Default
H3-03 Terminal A1 Gain Setting -999.9 to 999.9% 100.0%
H3-04 Terminal A1 Bias Setting -999.9 to 999.9% 0.0%

DefaultSettings
Using the factory default settings for the analog input’s function, gain, and bias, the 0 to 10 Vdc signal at the analog input 
will yield a 0 to 100% frequency reference span.

0 V 10 V

Gain = 100 %

Frequency 
reference

Bias = 0 %

Figure5.69AnalogInputA1DefaultCharacteristics

SettingExamples
• Gain H3-03 = 200%, A1 as frequency reference input:
 An input 10 Vdc will be equivalent to a 200% frequency reference and 5 Vdc will be equivalent to a 100% 

frequency reference. Since the drive output is limited by the maximum frequency parameter (E1-04), the 
frequency reference will be equal to E1-04 above 5 Vdc.
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10 V5 V0 V

Gain = 200 %

100 %

Frequecny 
reference

Bias = 0 %

E1-04

Figure5.70FrequencyReferenceSettingbyAnalogInputwithIncreasedGain)

• Bias H3-04 = -25%, A1 as frequency reference input
 An input of 0 Vdc will be equivalent to a -25% frequency reference.
 When parameter H3-01 = 0 the minimum frequency reference is 0% between 0 and 2.5 Vdc input. An analog input 

of 2.5 to 10 Vdc will now be the same as 0 to 100% of the frequency reference span.
 When parameter H3-01 = 1, the motor will rotate in reverse between 0 and 2.5 Vdc input.

2.0 V
0

10 V

Gain = 100 %

Frequency 
reference

Bias = -25%

H3-01 = 0

H3-01 = 1

Figure5.71FrequencyReferenceSettingbyAnalogInputwithNegativeBias

• Gain = 0%, Bias = 100%, A1 as frequency reference input
 This setting leads to an inverse-acting frequency reference. The minimum analog input level (0 Vdc) will produce a 

100% frequency reference and the maximum analog input level (10 Vdc) will produce a 0% frequency reference.

0 V 10 V
Gain = 0 %

Bias = 100 %

Frequency 
reference

Figure5.72FrequencyReferenceSettingbyAnalogInputwithInverseGainandBiasSettings

■ H3-09:TerminalA2SignalLevelSelection
Selects the input signal level for analog input A2. Be sure to also set DIP switch S1 on the terminal board accordingly for a 
voltage input or current input.

No. Name SettingRange Default
H3-09 Terminal A2 Signal Level Selection 0 to 3 2

Setting0:0to10VdcwithLowerLimit
The input level is 0 to 10 Vdc. Negative input values will be limited to 0. Refer to the explanation of H3-01, Setting 0. 
Refer to Setting 0: 0 to 10 Vdc with Limit on page 189
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Setting1:0to10VdcwithoutLowerLimit
The input level is 0 to 10 Vdc. Negative input values will be accepted. Refer to the explanation of H3-01, Setting 1. Refer to 
Setting 1: 0 to 10 Vdc without Limit on page 189

Setting2:4to20mACurrentInput
The input level is 4 to 20 mA. Negative input values by negative bias or gain settings will be limited to 0 (like setting 0).

Setting3:0to20mACurrentInput
The input level is 0 to 20 mA. Negative input values by negative bias or gain settings will be limited to 0 (like setting 0).

■ H3-10:TerminalA2FunctionSelection
Determines the function assigned to analog input terminal A2. Refer to Multi-Function Analog Input Terminal Settings on 
page 192 for a list of functions and descriptions.

No. Name SettingRange Default
H3-10 Terminal A2 Function Selection 0 to 31 0

■ H3-11/H3-12:TerminalA2Gain/BiasSetting
Parameter H3-11 sets the level of the selected input value that is equal to 10 Vdc/20 mA input at terminal A2 (Gain).
Parameter H3-12 sets the level of the selected input value that is equal to 0 Vdc/4 mA/0 mA input at terminal A2.
Both can be used to adjust the analog input A2 characteristics. The setting works in the same way as parameters H3-03/04 
for analog input A1.

No. Name SettingRange Default
H3-11 Terminal A2 Gain Setting -999.9 to 999.9% 100.0%
H3-12 Terminal A2 Bias Setting -999.9 to 999.9% 0.0%

■ H3-13:AnalogInputFilterTimeConstant
Parameter H3-13 sets the time constant for a first order filter that will be applied to both analog inputs A1 and A2.

No. Name SettingRange Default
H3-13 Analog Input Filter Time Constant 0.00 to 2.00 s 0.03 s

An analog input filter can be used to prevent erratic drive control when a “noisy” analog reference is used. The drive 
operation becomes more stable the longer the time programmed, but it becomes less responsive to rapidly changing 
analog signals.

■ Multi-FunctionAnalogInputTerminalSettings
This section describes the various functions that can be assigned to terminals A1 and A2 by setting H3-02 and H3-10.

Note: The scaling of all input functions depends on the gain and bias settings for the analog inputs. Set these to appropriate values when 
selecting and adjusting analog input functions.

Table5.28Multi-FunctionInputTerminalSettings
Setting Function Page Setting Function Page

0 Frequency Bias 192 10 Forward Torque Limit

193
1 Frequency Gain 193 11 Reverse Torque Limit
2 Auxiliary Frequency Reference 193 12 Regenerative Torque Limit
4 Output Voltage Bias 193 15 General Torque Limit
7 Overtorque/Undertorque Detection Level 193 16 Differential PID Feedback
B PID Feedback 193 30 Reserved

-
C PID Set Point 193 31 Reserved
E Motor Temperature (PTC input) 193 41 Output Voltage Gain 194
F Not used/Through Mode 193

Setting0:FrequencyBias
The input value of an analog input set to this function will be added to the analog frequency reference value. Use this 
setting also when only one analog input is used to supply the frequency reference.
By default both analog inputs A1 and A2 are set for this function. Using both A1 and A2 at the same time increases the 
frequency reference by the total of both inputs.
Example: If the analog frequency reference by analog input A1 is 50% and a bias of 20% is applied by analog input A2, the 
resulting frequency reference will be 70% of the maximum output frequency.

5.7H:TerminalFunctions
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Setting1:FrequencyGain
The input value of an analog input set to this function will be multiplied with the analog frequency reference value.
Example: If the analog frequency reference from analog input A1 is 80% and a gain of 50% is applied from analog input 
A2, the resulting frequency reference will be 40% of the maximum output frequency.
Setting2:AuxiliaryReference
Sets the auxiliary frequency reference when Multi-Step Speed operation is selected. Refer to Multi-Step Speed Selection 
on page 150 for details.
Setting4:VoltageBias
Voltage bias boosts the output voltage of the V/f curve as a percentage of the maximum output voltage (E1-05). Available 
only when using V/f Control.
Setting7:Overtorque/UndertorqueLevel
Overtorque level sets the overtorque/undertorque detection level using the analog input. This works with Torque Detection 
Selection 1 (L6-01) and will take the place of the torque detection level set to L6-02. For general Sensorless Vector Control, this 
function is based on 100% of the motor rated torque. For V/f Control, this function is based on 100% of the drive rated current. 
Refer to L6: Torque Detection on page 215 for details on torque detection.
SettingB:PIDFeedback
An input set for this function supplies the PID feedback value. This setting requires PID operation to be enabled in b5-01.
Refer to PID Feedback Input Methods on page 127.
SettingC:PIDSetpoint
An input set for this function supplies the PID setpoint value. The frequency reference selected in parameter b1-01 no 
longer becomes the PID se point. This setting requires PID operation to be enabled in b5-01. Refer to PID Setpoint Input 
Methods on page 127.
SettingE:MotorTemperature
In addition to or in place of the oL1 (motor overload) fault detection, it is possible to use a PTC (Positive Temperature 
Coefficient) thermistor for motor insulation protection. Refer to Motor Protection Using a Positive Temperature 
Coefficient (PTC) on page 199 for detailed explanations.
SettingF:NotUsed
Any analog input that is not used should be set to F. When set to “F”, an input does not affect any drive function but the 
input level can be read out by a PLC via a communication option or MEMOBUS/Modbus communications (through mode). 
This way drive analog inputs can be used to read out external sensor values if there is a lack of PLC analog inputs.
Setting10/11/12/15:Positive/Negative/Regenerative/GeneralTorqueLimit(OLVonly)
These functions make it possible to limit the torque reference with an analog input. The limit can either be set as a general 
value for all operation conditions (setting 15) or can be programmed separately for each operation condition (quadrants 
1, 2, 3, and 4). Figure 5.73 shows which limit is applied in each quadrant. The lowest of the values will always be used as 
the limit. The value is set as a percentage of the motor rated torque. Refer to L7: Torque Limit on page 217 for information 
how torque limits work.

positive torque reference

negative torque reference

10: Positive Torque Limit 
12: Regenerative Torque Limit 
15: Torque Limit 
Parameter L7-04

REV motor rotation

11: Negative Torque Limit
15: Torque Limit 
Parameter L7-03

10: Positive Torque Limit
15: Torque Limit 
Parameter L7-01

FWD motor rotation

11: Negative Torque Limit 
12: Regenerative Torque Limit 
15: Torque Limit 
Parameter L7-02

quadrant 2

quadrant 3

quadrant 1

quadrant 4

REV run regenerative

REV run motoring

FWD run motoring

FWD run regenerative

Figure5.73AnalogInputTorqueLimits
Setting16:DifferentialPIDFeedback
If an analog value is set for this function, the PID controller is set for differential feedback. The subtraction of the PID 
feedback input value and the differential feedback input value builds the feedback value that is used to calculate the PID 
input. Refer to PID Feedback Input Methods on page 127.
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◆ H4:Multi-FunctionAnalogOutputTerminals
These parameters assign a function to analog output terminal AM for monitoring a specific aspect of drive performance.

■ H4-01:Multi-FunctionAnalogTerminalAMMonitorSelection
Sets the desired drive monitor parameter Uo-oo to output as an analog value via terminal AM. Refer to U: Monitors 
on page 360 for a list of all monitors. The “Analog Output Level” columns indicates if a monitor can be applied for analog 
output.
Example: Enter “103” for U1-03.

No. Name SettingRange Default
H4-01 Multi-Function Analog 1 (Terminal AM Monitor Selection) 000 to 999 102

A setting of 031 or 000 applies no drive monitor to the analog output. With this setting the terminal AM output level can 
be set by a PLC via a communication option or MEMOBUS/Modbus communications (through mode).

■ H4-02/H4-03:Multi-FunctionAnalogOutputTerminalAMGain/Bias
Parameter H4-02 sets the output voltage that is equal to 100% of the monitor value. Parameter H4-03 sets the voltage 
added to the monitor output.
Both values are set as a percentage of 10 V. The minimum output voltage for terminal AM is 0 V, the maximum is 10 Vdc. 
Figure 5.74 illustrates the function of the gain and bias settings.

No. Name SettingRange Default
H4-02 Multi-Function Analog Output Terminal AM Gain -999.9 to 999.9% 100.0%
H4-03 Multi-Function Analog Output Terminal AM Bias -999.9 to 999.9% 0.0%

Setting41:OutputVoltageGain
Allows the user to change the output voltage by adjusting the voltage reference via one of the analog input terminals or 
with MEMOBUS/Modbus.
An internal 0.3 second delay has been added to prevent sudden, drastic change to the V/f pattern.

Note: When an input terminal is assigned to adjust the Output Voltage Gain (H3-oo = 41), a voltage reference from MEMOBUS/Modbus is 
ignored.

■ H3-14:AnalogInputTerminalEnableSelection
Note: Parameter available in drive software versions PRG: 1016 and later.

Determines which of the analog input terminals will be enabled or disabled when a digital input programmed for “Analog 
input enable” (H1-oo = C) is closed. When H1-oo ≠ C, all of the input terminals are enabled all of the time. Terminals not 
set as the target are not influenced by input signals.

No. Name SettingRange Default
H3-14 Analog Input Terminal Enable Selection 1, 2, 7 7

Setting1:TerminalA1only
Setting2:TerminalA2only
Setting7:AllTerminalsEnabled

■ H3-16/H3-17:TerminalA1/A2Offset
Determines the amount of offset to be used to calibrate analog input signals from the terminals A1 and A2.
Enter a 0 V signal to terminal A1. Next adjust the offset in H3-16 until the monitor U1-13 for the terminal A1 input voltage 
reads 0.0%.
The process is the same for terminal A2. Enter a 0 V signal, and adjust the offset for terminal A2 in H3-17 until the monitor 
U1-14 for terminal A2 input voltage reads 0.0%.

No. Name SettingRange Default
H3-16 Terminal A1 Offset -500 to 500 0
H3-17 Terminal A2 Offset -500 to 500 0
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◆ H5:MEMOBUS/ModbusSerialCommunication
Through the drives built in RS-422/485 port (terminals R+, R-, S+, S-), serial communication can be performed with 
programmable logic controllers (PLCs) or similar devices using the MEMOBUS/Modbus protocol.
The H5-oo parameters are used to set up the drive for MEMOBUS/Modbus Communications. Refer to MEMOBUS/
Modbus Serial Communication on page 383 for detailed descriptions of the H5-oo parameters.

5.7H:TerminalFunctions

◆ H6:PulseTrainInput/Output
A one track pulse train signal with a maximum frequency of 32 kHz can be input to the drive at terminal RP. This pulse train 
signal can be used as the frequency reference, for PID functions, or as the speed feedback signal in V/f Control.
The pulse output monitor terminal MP, which can be used in sinking or sourcing mode, can output drive monitors values 
as a pulse train signal with a maximum frequency of 32 kHz.
Use parameters H6-oo to scale and set up the function for the pulse input terminal RP and pulse output terminal MP.

■ H6-01:PulseTrainInputTerminalRPFunctionSelection
Selects the function of pulse train input terminal RP.

No. Name SettingRange Default
H6-01 Pulse Train Input Terminal RP Function Selection 0 to 4 0

Setting0:FrequencyReference
If the pulse input is set for this function and the frequency reference source is set to pulse input (b1-01/15 = 4), the drive 
reads the frequency value from terminal RP.
Setting1:PIDFeedbackValue
Using this setting, the feedback value for PID control can be supplied as a pulse signal at terminal RP. Refer to b5: PID 
Control on page 126 for details on PID control.
Setting2:PIDSetpointValue
Using this setting, the setpoint value for PID control can be supplied as a pulse signal at terminal RP. Refer to b5: PID 
Control on page 126 for details on PID control.
Setting3:SpeedFeedbackforV/fControl(V/fControlonly,Motor1only)
This setting enables simple speed feedback for V/f Control. A pulse signal can be used to input the motor speed to the 
drive and thereby improve the speed control accuracy. Note that this speed feedback can only be a one track signal that 
can not be used for direction detection. The drive needs a separate motor rotation direction signal. Refer to C5: Automatic 
Speed Regulator (ASR) on page 144 for details on using Simple V/f Control with Speed Feedback.

■ H6-02:PulseTrainInputTerminalRPScaling
The pulse train input scaling parameter sets the terminal RP input frequency that is equal to 100% of the signal selected as 
the input value in parameter H6-01.

0 V

3 V

10 V

Bias   30% 
Gain 100%

Bias  0% 
Gain 100%

100%Monitor value0%

Gain  50% 
Bias 0%

Terminal AM 
output  
voltage

0 V

5 V

10 V
Gain  150% 
Bias 0%

Gain  100% 
Bias 0%

100%Monitor value0%

Terminal AM 
output  
voltage

Figure5.74AnalogOutputGain/BiasSetting

When viewing the settings for H4-02, terminal AM will output a voltage that is equal to 100% of the monitor value (taking 
the present gain and bias into consideration). When viewing the settings for H4-03, terminal AM will output a voltage that 
is equal to 0% of the monitor value.
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No. Name SettingRange Default
H6-02 Pulse Train Input Scaling 100 to 32000Hz 1440 Hz

■ H6-03:PulseTrainInputTerminalRPGain
Sets the level of the value selected in H6-01 when a pulse train signal with the frequency set in H6-02 is input to terminal 
RP.

No. Name SettingRange Default
H6-03 Pulse Train Input Gain 0.0 to 1000.0% 100.0%

■ H6-04:PulseTrainInputTerminalRPBias
Sets the level of the value selected in H6-01 when a 0 Hz signal is input to terminal RP.

No. Name SettingRange Default
H6-04 Pulse Train Input Bias -100.0 to 100.0% 0.0%

■ H6-05:PulseTrainInputTerminalRPFilterTime
Sets the pulse train input filter time constant in seconds.
The pulse train input filter helps prevent noise interference from causing erroneous operation when operating the drive 
within the pulse train signal.
Increasing the filter setting time increases the effectiveness of the noise prevention, however, this also increasingly slows 
drive response time.

No. Name SettingRange Default
H6-05 Pulse Train Input Filter Time 0.00 to 2.00 s 0.10 s

■ H6-06:PulseTrainOutputTerminalMPMonitorSelection
Selects the pulse train monitor output terminal MP function. The set value ooo is equal to the numerals in Uo-oo of 
the selected monitor. Refer to U: Monitors on page 360 for a complete list of monitors. Selectable monitor items are listed 
below.

No. Name SettingRange Default

H6-06 Pulse Train Output Terminal MP Monitor Selection 000, 031, 101, 102, 105, 
116, 501, 502, 801 to 809 102

■ H6-07:PulseTrainOutputTerminalMPMonitorScaling
Pulse train monitor scaling sets the output frequency at terminal MP when the monitor item is 100%. Set H6-06 to 102 and 
H6-07 to 0 to make the pulse train monitor output synchronous to the output frequency.

No. Name SettingRange Default
H6-07 Pulse Train Input Monitor Scaling 0 to 32000 Hz 1440 Hz

5.7H:TerminalFunctions
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5.8L:ProtectionFunctions

5.8L:ProtectionFunctions
◆ L1:MotorProtectionFunctions
■ L1-01:MotorOverloadProtectionSelection
The drive has an electronic overload protection function that estimates the motor overload level based on output current, output 
frequency, thermal motor characteristics, and time. An oL1 fault will be triggered when motor overload is detected.
L1-01 sets the overload protection function characteristics according to the motor being used.

No. Name SettingRange Default
L1-01 Motor Overload Protection Selection 0 to 2; 6 A1-02 dependent

Note:1. When the motor protection function is enabled (L1-01 is not set to zero), an oL1 alarm can be output through one of the multi-
function outputs by setting H2-01 to 1F. The output will close when the motor overload level reaches 90% of the oL1 detection 
level.

 2. Select a method to protect the motor from overheat by setting L1-01 to a value between 1 and 4; use setting 6 when running a 
single motor from the drive. An external thermal relay is not required.

Setting0:Disabled-MotorOverloadProtectionisnotProvided
This setting should be used if no motor overheat protection is desired or if multiple motors are connected to one drive. In 
this case it is recommended that you install a thermal relay for each motor as show in Figure 5.75

Drive
Power 
supply

M1
MC1

MC1, MC2: Magnetic contactors
L10, L20: Thermal relays

L10

MC2 L20
M2

Figure5.75ExampleofProtectionCircuitDesignforMultipleMotors

NOTICE: Protect each motor with individual thermal overloads when multiple motors are connected to one drive. Failure to comply could 
result in motor damage. Disable the electronic overload protection of the drive (L1-01 = “0: Disabled”) and protect each motor with individual 
motor thermal overloads.

Setting1:GeneralPurposeMotor(standardself-cooled)
Because the motor is self-cooled, the overload tolerance drops when the motor speed is lowered. The drive appropriately 
adjusts the electrothermal trigger point according to the motor overload characteristics, protecting the motor from 
overheat throughout the entire speed range.

OverloadTolerance CoolingAbility OverloadCharacteristics

Motor designed to operate from line 
power.
Motor cooling is most effective 
when running at rated nameplate 
base frequency (check the motor 
specifications).

Continuous operation at less than line 
power frequency with 100% load can 
trigger motor overload protection (oL1). 
A fault is output and the motor will 
coast to stop.

Setting2:DriveDedicatedMotor(constanttorque,1:10)
Use this setting when operating a drive duty motor with a torque ratio of 1:10. This motor type is allowed to run with 100% 
load from 10% up to 100% speed. Running slower speeds with full load can trigger an overload fault.
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OverloadTolerance CoolingAbility OverloadCharacteristics

100

150

110 100120 167 200

55
50

0

Rated Speed=100% Speed
60 sec.

Continuous

(60 Hz)
Speed (%)

To
rq

ue
 (%

)

Motor is designed to effectively cool 
itself at speeds as low as 6 Hz.

Continuous operation with 100% load 
from 6 Hz to 50/60 Hz.

Setting6:General-PurposeMotor
Note: General-purpose motors are designed with a base speed that operates at line frequency (50/60 Hz depending on geographic 

region).

Because the motor is self-cooled, the overload tolerance drops when the motor speed is lowered. The drive appropriately 
adjusts the electrothermal trigger point according to the motor overload characteristics and protects the motor from 
overheat throughout the entire speed range.

OverloadTolerance CoolingAbility OverloadCharacteristics

05  33     100 120 167 200
Speed (%)

Continuous

Rated Speed=100% Speed60 s150

100
90

60
50

To
rq

ue
 (%

)

Motor designed to operate from line 
power. Motor cooling is most effective 
when running at rated base frequency 
(check the motor nameplate or 
specifications)

Continuous operation at less than line 
power frequency with 100% load can 
trigger motor overload protection (oL1). 
A fault is output and the motor will 
coast to stop.
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■ L1-02:MotorOverloadProtectionTime
Sets the time for the drive to shut down on motor overload (oL1) when the motor is running with excessive current. 
Enter the time the motor can withstand operating at 150% current after previously running at 100% current (hot 
motor overload condition). This parameter rarely requires adjustment.

No. Name SettingRange Default
L1-02 Motor Overload Protection Time 0.1 to 5.0 minutes 1.0 minutes

Defaulted to operate with an allowance of 150% overload operation for one minute in a hot start after continuous 
operation at 100%.
Figure 5.76 illustrates an example of the electrothermal protection operation time using a general-purpose motor 
operating at the value of E1-06, Motor Base Speed, with L1-02 set to one minute.
Motor overload protection operates in the area between a cold start and a hot start.
• Cold start: Characteristics of motor protection operation time in response to an overload situation that was 

suddenly reached when starting a stationary motor.
• Hot start: Characteristics of motor protection operation time in response to an overload situation that occurred 

while the motor was operating continuously at or below its rated current.

Operation time (minutes)

Cold start
(characteristics when an 
overload occurs at a 
complete stop)

Hot start
(characteristics when an 
overload occurs during 
continuous operation at 100%)

Motor current (%)
E2-01 = 100% motor current

10
7

3

1

0.4

0.1

0 100 150 200

Figure5.76ProtectionOperationTimeforGeneralPurposeMotorsattheRatedOutputFrequency

■ MotorProtectionUsingaPositiveTemperatureCoefficient(PTC)
A motor PTC can be connected to an analog input of the drive. This input is used by the drive for motor overheat protection.
When the motor overheat alarm level is reached, an oH3 alarm will be triggered and the drive will continue 
operation as selected in L1-03. When the overheat fault level is reached an oH4 fault is triggered, a fault signal will 
be output and the drive will stop the motor using the stop method determined in L1-04.
Figure 5.77 shows a PTC connection example for analog input A2. If using analog input A2, make sure to set DIP 
switch S1 on the terminal board for voltage input when using this function.

Drive

+V
(+10.5V, 20 mA)

Multi-function input

Branch 
resistor
12 k

PTC
thermistor

MA
Multi-function  
output (contact)

Multi-function  
output (photocoupler)

MB

MC

P1

P2

PC

A2 (0-10 V)

AC

Figure5.77ConnectionofaMotorPTC

5.8L:ProtectionFunctions
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The PTC must have the following characteristics for one motor phase. Normally a motor is protected by three PTCs connected in 
series.

Tr’

Figure5.78MotorPTCCharacteristics

Overheat detection using a PTC can be set up by parameters L1-03/04/05 as explained below.

■ L1-03:MotorOverheatAlarm(oH3)OperationSelection
Sets the drive operation when the PTC input signal reaches the motor overheat alarm level. (PTC input level: Tr - 5 °C)

No. Name SettingRange Default
L1-03 Motor Overheat Alarm Operation Selection 0 to 3 3

Setting0:RamptoStop
The drive stops the motor using the active deceleration time.
Setting1:CoasttoStop
The drive output is switched off and the motor coasts to stop.
Setting2:Fast-stop
The drive stops the motor using the Fast-stop time set in parameter C1-09.
Setting3:AlarmOnly
The operation is continued and an oH3 alarm is displayed on the digital operator

■ L1-04:MotorOverheatFault(oH4)OperationSelection
Sets the drive operation when the PTC input signal reaches the motor overheat fault level. (PTC input level: Tr + 5 °C)

No. Name SettingRange Default
L1-04 Motor Overheat Fault Operation Selection 0 to 2 1

Setting0:RamptoStop
The drive stops the motor using the active deceleration time.
Setting1:CoasttoStop
The drive output is switched off and the motor coasts to stop.
Setting2:Fast-stop
The drive stops the motor using the Fast-stop time set in parameter C1-09.

■ L1-05:MotorTemperatureInputFilterTime
Used to set a filter on the PTC signal in order to prevent a motor overheat fault from being mistakenly detected.

No. Name SettingRange Default
L1-05 Motor Temperature Input Filter Time 0.00 to 10.00 s 0.20 s
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■ L1-08:ElectrothermalLevelSetting1
Set the electrothermal level setting  1 for the motor load protection.

No. Name SettingRange Default
L1-08 Electrothermal Level Setting 1 10 to 150% Determined by o2-04

■ L1-09:ElectrothermalLevelSetting2
Set the electrothermal level setting 2 for the motor load protection

No. Name SettingRange Default
L1-09 Electrothermal Level Setting 2 10 to 150% Determined by o2-04

■ L1-13:ContinuousElectrothermalOperationSelection
Determines whether to hold the current value of the electrothermal motor protection (L1-01) when the power 
supply is interrupted.

No. Name SettingRange Default
L1-13 Continuous Electrothermal Operation Selection 0 or 1 1

Setting0:Disabled
Setting1:Enabled

■ L1-22:LeakageCurrentFilterTimeConstant1
Note:1. Available in drive software versions PRG: 1021 and later.
 2. Available only when C6-02 is set to B. To display this parameter, first set C6-02 to B.

Sets the time constant for the filter applied to motor overload detection current or monitor current for constant 
speed operation. Leakage current can incorrectly trigger motor overload fault oL1 or result in incorrect monitor 
reading. Increase this setting if erroneous detection occurs or if the monitor display is incorrect.
NOTICE: Setting parameter L1-22 too high may cause the drive to detect motor overload too slowly and burn out the motor. Be sure to set L1-
22 to an appropriate value for the application.

No. Name SettingRange Default
L1-22 Leakage Current Filter Time Constant 1 0.0 to 60.0 s 20.0 s

■ L1-23:LeakageCurrentFilterTimeConstant2
Note:1. Available in drive software versions PRG: 1021 and later.
 2.Available only when C6-02 is set to B. To display this parameter, first set C6-02 to B.

Sets the time constant for the filter applied to monitor current during acceleration and deceleration. Leakage current 
can result in incorrect monitor reading. Increase this setting if the monitor display is incorrect.

Note: Setting parameter L1-23 too high may cause the current monitor to take too long to read the initial current level. Check the 
operation sequence being used if this is a problem.

No. Name SettingRange Default
L1-23 Leakage Current Filter Time Constant 2 0.0 to 60.0 s 1.0 s

◆ L2:MomentaryPowerLossRide-Thru
■ L2-01:MomentaryPowerLossOperationSelection
When a momentary power loss occurs (DC bus voltage falls below the level set in L2-05), the drive can be set to automatically return 
to the operation it was performing when the power went out based on certain conditions.

No. Name SettingRange Default
L2-01 Momentary Power Loss Operation Selection 0 to 2 0

Setting0:Disabled(default)
If power is not restored within 15 ms, a Uv1 fault will result and the drive will stop the motor.
Setting1:Enabled,RecoverWithinL2-02
When a momentary power loss occurs, the drive will attempt to restart and perform Speed Search if power is restored 
within the period of time set to parameter L2-02. If power is not restored within the time set to L2-02 (i.e. DC bus voltage 
level remains below Uv1 detection level L2-05), then a Uv1 fault is triggered and the drive output will be shut off.
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Setting2:RecoverasLongasCPUhasPower
Drive will try to restart as long as the CPU still has power. This allows for a longer ride-through time than setting L2-01 to 1. 
A Uv1 fault is not triggered. This setting should also be used if the KEB function is utilized.

Note:1. The amount of time the drive is capable of recovering after a power loss is determined by the capacity of the drive. Drive capacity 
determines the upper limit for L2-02.

 2. When L2-01 is set to 1 or 2, and a magnetic contactor between motor and drive is used, be sure that the magnetic contactor is kept 
close as long as the drive attempts to restart.

 3. When L2-01 is set to 1 or 2, “Uv” will flash on the operator while the drive is attempting to recover from a momentary power loss. A 
fault signal is not output at this time.

■ L2-02:MomentaryPowerLossRide-ThruTime
Set the time in which the power has to return before a Uv fault is tripped. This parameter is valid only if L2-01 = 1.

No. Name SettingRange Default

L2-02 Momentary Power Loss Ride-Thru Time 0.0 to 25.5 s Determined by
o2-04.

■ L2-03:MomentaryPowerLossMinimumBaseblockTime
Sets the minimum baseblock time when power is restored following a momentary power loss. This determines the time it takes for 
the leftover voltage in the motor to dissipate. Increase this setting if overcurrent or overvoltage occur at the beginning of Speed 
Search after a power loss or DC Injection Braking. If L2-03 > L2-02, then the drive will restart after the time set to L2-03 has passed 
from the beginning of the power loss.

No. Name SettingRange Default

L2-03 Momentary Power Loss Minimum Baseblock Time 0.1 to 5.0 s Determined by
o2-04.

■ L2-04:MomentaryPowerLossVoltageRecoveryRampTime
Sets the time constant used to ramp up the voltage during Speed Search. The setting value determines the time for a change from 
zero to the maximum voltage.

No. Name SettingRange Default

L2-04 Momentary Power Loss Voltage Recovery Ramp Time 0.0 to 5.0 s Determined by
o2-04.

■ L2-05:UndervoltageDetectionLevel
Determines the voltage at which a Uv1 fault is triggered or at which the KEB function is activated.

No. Name SettingRange Default
L2-05 <1> Undervoltage Detection Level 150 to 210 V 190 V <2>

<1> Values are for 200 V class drives and must be doubled for 400 V class drives.
<2> This value is initialized when E1-01 is changed.

This setting rarely needs to be changed.
When setting L2-05 is lower than the default setting, be sure to install an AC reactor option to the input side of the power supply to 
prevent damage to drive circuitry.

■ KineticEnergyBackup(KEB)Function
In case of a power loss, the KEB function can decelerate the motor and use the rotational energy of the machine to backup/maintain 
the drive DC bus for a certain period of time. This allows the drive to continue running without interrupting the output power during 
a momentary power loss. Once the power is restored, the drive smoothly returns to the same operational state before the power 
loss occurred. The KEB function supports two different operation modes.
KEB1
In this mode the drive decelerates the motor based on the deceleration time set in parameter L2-06/C1-09 in order to keep 
the DC bus voltage level high. When the power supply returns, it uses the time set to L2-07 or the selected acceleration 
time to accelerate back to the frequency reference.
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5.8L:ProtectionFunctions

KEB Ride-Thru
(H1- = 65 or 66)

Output 
frequency

OFF ON OFF

L2-06 L2-07

Figure5.79KEBRide-ThruTimingDiagramforMultipleDrives
Note: If L2-06 is set to 0.0 s, C1-09 is used instead. If L2-07 is set to 0.0 s, the drive reaccelerates using the selected acceleration time.

Use this method with setting parameters L2-06 and L2-07 if multiple drives must decelerate but still keep the speed 
ratio between the drives constant during power loss. In this case, a braking resistor is required in order to avoid 
overvoltage trips.
KEB2
In this mode the drive decelerates the motor by calculating the energy of the rotating system. The deceleration rate 
is continuously adjusted so that the DC bus voltage meets the level set in parameter L2-11. The rotational energy is 
estimated using the parameters L3-24 and L3-25. When the power supply returns, the drive accelerates back to the 
frequency reference using the selected acceleration time.
ActivationandDeactivationoftheKEBFunction
The KEB function requires parameter L2-01 to be set to 1 or 2 and a digital input has to be configured for the KEB 1 
(H1-oo = 65/66) or KEB 2 (H1-oo = 7A/7B) command. The input has to be enabled during KEB. Refer to Setting 
65/66: KEB Ride-Thru 1 (N.C.)/2 (N.O.) on page 178 and Refer to Setting 7A/7B: KEB Ride-Thru 2 (N.C./N.O.) on 
page 179 for details on setting the KEB input commands.
The KEB function is automatically activated when one of the conditions below becomes true.
• The DC bus voltage falls below the level set in parameter L2-05. The KEB input has to be set within 50 ms after the 

KEB function was activated, or the drive will assume the power supply has returned and attempt to restart.
• The input programmed for KEB 1 or 2 is activated. This input should be triggered by an external undervoltage 

detection relay.
The KEB function ends when one of the conditions below become true.
• The KEB input was released or
• The function was activated by DC bus voltage detection and no KEB input was set within 50 ms after the KEB activation.
Figure 5.80 shows a wiring example for triggering the KEB function at power loss using digital input S6.

M
R/L1

S/L2

T/L3

U/T1

V/T2

W/T3

B1 B2

L1

L2

L3

Braking Resistor 

UV Detection 

Relay

S6 - KEB command 1 or 2

S1 - Start command

SC

Thermal
(Option)Relay

Figure5.80KEBFunctionWiringExample
Note: Make sure the Run command is not switched off when momentary power loss occurs. If the Run command is shut off, the drive will 

not accelerate back to speed when the power is restored.

KEBRelatedAdjustmentParameters
The KEB 1 functions can be adjusted using the following parameters:
• L2-05, Undervoltage Detection Level
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• L2-06 or C1-09, KEB Deceleration Time or Fast-stop Time
• L2-07, KEB Acceleration Time
• L2-08, Frequency Gain at KEB Start
Use the following parameters when adjusting the KEB 2 function:
• L2-05, Undervoltage Detection Level
• L2-08, Frequency Gain at KEB Start
• L2-11, Desired DC Bus Voltage during KEB
• L3-20, Main Circuit DC Voltage Adjustment Gain
Sets the proportional gain for controlling the DC bus voltage and keeping it at the desired level during KEB 2 operation.
• L3-21, Accel/Decel Rate Calculation Gain 

Sets the gain used to calculate the acceleration or deceleration rate when KEB 2 is active.
• L3-24, Motor Acceleration Time

This value is used to estimate the regenerative power fed back from the mechanics to the drive DC bus during KEB 2.
• L3-25, Load Inertia Ratio 

This value is used to estimate the regenerative power fed back from the mechanics to the drive DC bus during KEB 2.

■ L2-06:KEBDecelerationTime(KEB1only)
Sets the time to decelerate from the frequency reference when the KEB command was input down to zero speed. It 
can be used to decelerate different drives down to zero in the same time and thereby keep a constant speed ratio.
When L2-06 is set to 0.0 s, the time set in parameter C1-09 (set for deceleration from maximum frequency to zero) is 
used for the deceleration.

No. Name SettingRange Default
L2-06 KEB Deceleration Time 0.0 to 200.0 s 0.0 s

■ L2-07:KEBAccelerationTime(KEB1only)
Sets the time to reaccelerate from the speed when KEB was deactivated to the frequency reference. It can be used to 
accelerate different drives up to their frequency reference in the same time and thereby keep a constant speed ratio.
When set to 0, the drive will accelerate back up to speed according to parameters C1-01 through C1-08 (set for 
acceleration from zero to maximum frequency).

No. Name SettingRange Default
L2-07 KEB Acceleration Time 0.0 to 25.5 s 0.0 s

■ L2-08:FrequencyGainatKEBStart(KEB1only)
When KEB 1 is activated, the output frequency is reduced in a single step in order to quickly get the motor into a 
regenerative state. The amount of this frequency reduction can be calculated using the following formula:
Amount of reduction = Slip frequency prior to KEB x (L2-08/100) x 2

No. Name SettingRange Default
L2-08 Minimum Frequency Gain at KEB Start 0 to 300% 100%

■ L2-11:DesiredDCBusVoltageduringKEB(KEB2only)
Sets the desired voltage in the DC bus during KEB 2 operation.

No. Name SettingRange Default
L2-11 Desired DC Bus Voltage during KEB 150 to 400 V  <1> E1-01 x 1.22

<1> Values are for 200 V class drives and must be doubled for 400 V class drives.

◆ L3:StallPrevention
When the load is too high or acceleration and deceleration times are too short, the motor may be unable to keep up with 
the frequency reference, resulting in excessive slip. This “stalling” makes it impossible to decelerate or accelerate. The drive 
can prevent the motor from stalling and still reach the desired speed without the user needing to change the acceleration 
or deceleration time settings. The Stall Prevention function can be set separately for acceleration, operating at constant 
speeds, and deceleration.
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■ L3-01:StallPreventionSelectionduringAcceleration
Stall Prevention during acceleration is used when the motor loses speed during acceleration due to a relatively large 
load. It prevents overcurrent and motor overload (oL1) from occurring.
This parameter sets the Stall Prevention method for acceleration.

No. Name SettingRange Default
L3-01 Stall Prevention Selection during Acceleration 0 to 2 1

Setting0:Disabled
No Stall Prevention is provided. If the acceleration time setting is too short, the drive may not be able to accelerate within 
the set time and the motor may stall.
Setting1:Enabled
Enables Stall Prevention during acceleration. The operation depends on the selected control mode.
• V/f or Sensorless Vector Control:
 When the output current exceeds 85% of the level set in parameter L3-02, the acceleration rate is reduced. The 

acceleration is stopped when the current exceeds L3-02. Acceleration continues when the current falls below L3-
02.

 The Stall Prevention level is automatically reduced in the field weakening area. Refer to L3-03: Stall Prevention 
Limit During Acceleration on page 206.

Stall Prevention Level 
During AccelerationL3-02

L3-02
-15%

Output current

Output frequency
Time

Time

Controls the output frequency  
to prevent the motor from stalling

Figure5.81StallPreventionDuringAccelerationforInductionMotors
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Setting2:IntelligentStallPrevention
When L3-01 = 2, the drive will disregard the selected acceleration time and try to accelerate in the minimum time. 
The acceleration rate is adjusted so that the current does not exceed the value set in parameter L3-02.

■ L3-02:StallPreventionLevelDuringAcceleration
Sets the output current level at which the Stall Prevention during acceleration is activated.

No. Name SettingRange Default
L3-02 Stall Prevention Level during Acceleration 0 to 150%  <1> <1>

<1> The upper limit and default value is determined by the duty rating and the carrier frequency derating selection (C6-01 and L8-38 respectively).

• If stalling occurs with L3-02 set to its default value when using a motor that is relatively small compared to the 
drive, try lowering L3-02.

• When operating the motor in the constant power range, also set parameter L3-03.

■ L3-03:StallPreventionLimitDuringAcceleration
The Stall Prevention level is automatically reduced when the motor is operated in the constant power range. L3-03 
sets the lower limit for this reduction as a percentage of the drive rated current.

No. Name SettingRange Default
L3-03 Stall Prevention Limit during Acceleration 0 to 100% 50%

Stall Prevention level during Acceleration

Output frequency

L3-03

E1-06
Base frequency

L3-02 

Figure5.83StallPreventionLevelandLimitDuringAcceleration
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■ L3-04:StallPreventionSelectionduringDeceleration
Stall Prevention during deceleration can control the deceleration based on the DC bus voltage and prevent an 
overvoltage fault caused by high inertia or rapid deceleration.
Selects the Stall Prevention method during deceleration.

No. Name SettingRange Default
L3-04 Stall Prevention Selection During Deceleration Selection 0 to 4; 7 1

Setting0:Disabled
When this setting is used, the drive decelerates according to the set deceleration time. With high inertia loads or rapid 
deceleration, an overvoltage (ov) fault may occur. In this case use braking options or switch to another L3-04 selection.

Note: Use this setting or set L3-04 to 3 whenever a Dynamic Braking Resistor or another braking option is used.

Setting1:GeneralPurposeStallPrevention
With this setting the drive tries to decelerate in the set deceleration time. When the DC bus voltage exceeds the Stall 
Prevention level, the drive pauses deceleration. Deceleration continues as soon as the DC bus voltage drops below 
that level. Stall Prevention may be triggered repeatedly to avoid an overvoltage fault. The DC bus voltage level for 
Stall Prevention depends on the input voltage setting E1-01.

DriveInputVoltage StallPreventionLevelduringDeceleration
200 V Class Vdc = 380 V

400 V Class
E1-01 ≥ 400 V Vdc = 760 V
E1-01 < 400 V Vdc = 660 V

Note:1. This setting should not be used in combination with a Dynamic Braking Resistor or other braking options. If Stall Prevention during 
deceleration is enabled, it will be triggered before the braking resistor option can operate.

 2. This method may lengthen the total deceleration time compared to the set value. If this is not appropriate for the application 
consider using a braking option.

Figure 5.84 illustrates the function of Stall Prevention during deceleration.
Output Frequency

Deceleration characteristics 
when Stall Prevention was
triggered during deceleration 

Time

specified deceleration time

Figure5.84StallPreventionDuringDeceleration

Setting2:IntelligentStallPrevention
With this setting the drive adjusts the deceleration rate so that the DC bus voltage is kept at the level set in 
parameter L3-17. This way the shortest possible deceleration time is achieved while the motor is protected from 
stalling. The deceleration time that has been selected is disregarded, but the achievable deceleration time can not 
be smaller than 1/10 of the set deceleration time.
This function uses the following parameters for adjusting the deceleration rate:
• DC bus voltage gain L3-20
• Deceleration rate calculations gain L3-21
• Inertia calculations for motor acceleration time L3-24
• Load inertia ratio L3-25
Refer to these parameter descriptions for details.

Note: As the deceleration time is not constant, Intelligent Stall Prevention should not be used in applications where stopping accuracy is a 
concern. Use braking options instead.

Setting3:StallPreventionwithBrakingOption
Enables the Stall Prevention function while using a braking resistor. Use this setting if overvoltage occurs with L3-04 
disabled when using a braking resistor. This makes it possible to reduce the deceleration time.

5.8L:ProtectionFunctions
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Setting4:OverexcitationDeceleration
Enables overexcitation deceleration. Overexcitation Deceleration (increasing the motor flux) shortens the deceleration time 
compared to deceleration with no Stall Prevention (L3-04 = 0). Repetitive or long overexcitation deceleration can result in 
motor overheat. In such situations, either shorten the deceleration time setting or use a braking resistor option.
Use parameters n3-13 and n3-23 for fine-tuning this function.

Note: Because the allowable flux level for overexcitation varies based on the flux saturation characteristics of the motor, set the proper 
overexcitation level by adjusting the excitation gain in parameter n3-13. Motor characteristics and inertia of the machine influence 
the deceleration time during overexcitation deceleration.

Setting7:OverexcitationDeceleration3
Provides faster deceleration than normal Overexcitation Deceleration (L3-04 = 4) by increasing the amount of overexcitation 
current applied to the motor.

Note: When operation permits, use normal Overexcitation Deceleration (L3-04 = 4).

■ L3-05:StallPreventionSelectionDuringRun
Stall Prevention During Run can prevent a motor from stalling by automatically reducing the speed when a transient 
overload occurs while the motor is running at constant speed.
This parameter selects the Stall Prevention During Run method.

No. Name SettingRange Default
L3-05 Stall Prevention Selection During Run 0 to 2 1

Note:1. This function is not available in Sensorless Vector Control. Use the torque limit function instead.
 2. When output frequency is 6 Hz or less, Stall Prevention During Run is disabled regardless of the setting in L3-05/06.

Setting0:Disabled
Drive runs at the set frequency reference. A heavy load may cause the motor to stall and trip the drive with an oC or oL fault.
Setting1:DecelerateUsingC1-02
If the current exceeds the Stall Prevention level set in parameter L3-06, the drive decelerates at Decel Time 1 (C1-02). Once 
the current level drops below the value of L3-06 minus 2% for 100 ms it accelerates back to the frequency reference at the 
active acceleration time.
Setting2:DecelerateUsingC1-04
Same as setting 1 except the drive decelerates at decel time 2 (C1-04).

■ L3-06:StallPreventionLevelDuringRun
Sets the current level for Stall Prevention During Run. Depending on the setting of parameter L3-23 the level is 
automatically reduced in the constant power range (speed beyond base speed).

No. Name SettingRange Default
L3-06 Stall Prevention Level During Run 30 to 150  <1> <1>

<1> The upper limit and default value for this setting are determined by C6-01, Drive Duty Selection, and L8-38, Carrier Frequency Reduction 
Selection.

■ L3-23:AutomaticStallPreventionLevelReduction
This function reduces the Stall Prevention during run level in the constant power range.

No. Name SettingRange Default
L3-23 Automatic Reduction Function Selection for Stall Prevention during Run 0 or 1 0

Setting0:Disabled
The level set in L3-06 is used throughout the entire speed range.
Setting1:Enabled
The Stall Prevention level during run is reduced in the constant power range. The lower limit will be 40% of L3-06.

■ OvervoltageSuppressionFunction
This function suppresses overvoltage faults by slightly increasing the output frequency when the DC bus voltage 
rises. It can be used to drive loads with cyclic regenerative operation, such as punch presses or other applications 
that involve repetitive crank movements.
The output frequency is adjusted during ov suppression so that the DC bus voltage does not exceed the level set in parameter L3-
17. In addition to the parameters explained below, ov suppression also uses these settings for frequency adjustment:
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• DC bus voltage gain L3-20
• Deceleration rate calculations gain L3-21
• Inertia calculations for motor acceleration time L3-24
• Load inertia ratio L3-25

Note:1. The motor speed will exceed the frequency reference when overvoltage suppression is triggered. Consequently, overvoltage 
suppression is not appropriate in applications that require a perfect match between the frequency reference and the actual motor 
speed.

 2. Disable overvoltage suppression when using a braking resistor.
 3. Overvoltage may still occur if there is a sudden increase to a regenerative load.
 4. This function is enabled only when operating just below the maximum frequency. Overvoltage suppression does not increase the 

output frequency beyond the maximum frequency. If this is required by the application increase the maximum frequency and 
change the base frequency setting.

■ L3-11:OvervoltageSuppressionFunctionSelection
Enables or disables the overvoltage suppression function.

No. Name SettingRange Default
L3-11 ov Suppression Function Selection 0 or 1 0

Setting0:Disabled
The output frequency is not adjusted. A regenerative load may trip the drive with an overvoltage fault.
Setting1:Enabled
When the DC bus voltage rises due to regenerative load, an overvoltage fault is prevented by increasing the output 
frequency.

■ L3-17:TargetDCBusVoltageforOvervoltageSuppressionandStallPrevention
Sets the target DC bus voltage target level used by the overvoltage suppression function (L3-11 = 1) and Intelligent 
Stall Prevention during deceleration (L3-04 = 2).

No. Name SettingRange Default

L3-17 Target DC Bus Voltage for Overvoltage Suppression, and
Intelligent Stall Prevention During Deceleration 150 to 400  <1> 370 V  <1>   <2>

<1> Values are for 200 V class drives and must be doubled for 400 V class drives.
<2> This value is initialized when E1-01 is changed.

■ L3-20:DCBusVoltageAdjustmentGain
Determines the proportional gain used by overvoltage suppression (L3-11 = 1), Kinetic Energy Backup 2, and 
Intelligent Stall Prevention during deceleration (L3-04 = 2) in order to control the DC bus voltage.

No. Name SettingRange Default

L3-20 DC Bus Voltage Adjustment Gain 0.00 to 5.00 1.00 (V/f )
0.30 (SV)

AdjustmentforKEB2andIntelligentStallPreventionDuringDeceleration
• Increase this setting slowly in steps of 0.1 if overvoltage (ov) or undervoltage (Uv1) occurs at the beginning of deceleration 

while KEB Ride-Thru 2 is enabled or Intelligent Stall Prevention during deceleration is activated.
• If this setting is too high, then a fair amount of speed or torque ripple can result.
AdjustmentforOvervoltageSuppression
• Increase this setting slowly in steps of 0.1 if overvoltage suppression is enabled (L3-11 = 1) and a sudden increase in a 

regenerative load results in an overvoltage (ov) fault.
• If this setting is too high, excessive speed or torque ripple can result.

■ L3-21:Accel/DecelRateCalculationGain
Determines the proportional gain used by overvoltage suppression (L3-11 = 1), Kinetic Energy Backup 2, and Intelligent 
Stall Prevention during deceleration (L3-04 = 2) in order to calculate acceleration and deceleration rates.

No. Name SettingRange Default
L3-21 Accel/Decel Rate Calculation Gain 0.00 to 200.00 1.00  <1>

<1> This value is reset to its default value when the control mode is changed (A1-02). The value shown here is for Sensorless Vector Control.

AdjustmentforKEB2andIntelligentStallPreventionDuringDeceleration
• Reduce the setting in steps of 0.05 if there is a fairly large speed or current ripple during KEB Ride-Thru 2 or when using 

Intelligent Stall Prevention during deceleration.
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• Small reductions in the acceleration gain can also help solve problems with overvoltage and overcurrent.
• Decreasing this setting too much can result in a slow DC bus voltage control response and may also lengthen deceleration 

times beyond optimal levels.

AdjustmentforOvervoltageSuppression
• Increase this setting in steps of 0.1 if overvoltage occurs as a result of a regenerative load when overvoltage suppression is 

enabled (L3-11 = 1).
• If there is a fairly large speed ripple when overvoltage suppression is enabled, then decrease L3-21 in steps of 0.05.

■ L3-24:MotorAccelerationTimeforInertiaCalculations
Sets the time it takes to accelerate the motor from stop to the maximum speed at motor rated torque. This 
parameter should be set when using KEB Ride-Thru 2, Intelligent Stall Prevention during deceleration (L2-04 = 2), or 
the overvoltage suppression function (L3-11 = 1).

No. Name SettingRange Default

L3-24 Motor Acceleration Time for Inertia Calculations 0.001 to 10.000 Determined by o2-04, E2-11, and
E5-01  <1>

<1> Parameter L3-24 is defaulted for a Sumitomo standard 4-pole motor. During Auto-Tuning, L3-24 will be initialized to a Sumitomo 
standard 4-pole motor if parameter E2-11 is changed.

Calculations are made as follows:

L3-24  = 
2    J [kgm2]   n [r/min]

60   T [Nm]
rated 

rated

The rated torque can be calculated as follows:

60    P [kW]   103

2   n [r/min]
T [Nm]  = Motor

rated 
rated

■ L3-25:LoadInertiaRatio
Determines the ratio between the rotor inertia and the load. Set this parameter when using KEB Ride-Thru 2, 
Intelligent Stall Prevention during deceleration (L3-04 = 2), or the overvoltage suppression function (L3-11 = 1).

No. Name SettingRange Default
L3-25 Load Inertia Ratio 0.0 to 1000.0 1.0

When set incorrectly, a fairly large current ripple can result during KEB Ride-Thru 2 and overvoltage suppression (L3-
11 = 1) or other faults such as ov, Uv1, and oC may occur.
Parameter L3-25 can be calculated by:

L3-25  = Machine Inertia
Motor Inertia

◆ L4:SpeedAgree/FrequencyReferenceLossDetection
These parameters set up the speed agree and speed detection functions which can be assigned to the multi-
function output terminals.

■ L4-01/02:SpeedAgreementDetectionLevelandDetectionWidth
Parameter L4-01 sets the detection level for the digital output functions “Speed Agree 1”, “User Set Speed Agree 1”, 
“Frequency Detection 1”, and “Frequency Detection 2”.
Parameter L4-02 sets the hysteresis level for these functions.

No. Name SettingRange Default
L4-01 Speed Agreement Detection Level 0.0 to 400.0 Hz 0.0 Hz
L4-02 Speed Agreement Detection Width 0.0 to 20.0 Hz 2.0 Hz

Refer to H2-01 to H2-03: Terminal MA/MB/MC, P1/PC and P2/PC Function Selection on page 180, Settings 2, 3, 4, 
and 5.

■ L4-03/04:SpeedAgreementDetectionLevelandDetectionWidth(+/-)
Parameter L4-03 sets the detection level for the digital output functions “Speed Agree 2”, “User Set Speed Agree 2”, 
“Frequency Detection 3”, and “Frequency Detection 4”.
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Parameter L4-04 sets the hysteresis level for these functions.
No. Name SettingRange Default

L4-03 Speed Agreement Detection Level (+/-) 0.0 to 400.0 Hz 0.0 Hz
L4-04 Speed Agreement Detection Width (+/-) 0.0 to 20.0 Hz 2.0 Hz

Refer to H2-01 to H2-03: Terminal MA/MB/MC, P1/PC and P2/PC Function Selection on page 180, Settings 13, 14, 
15, and 16.

■ L4-05:FrequencyReferenceLossDetectionSelection
The drive can detect a loss of an analog frequency reference from input A1 or A2. Reference loss is detected when 
the frequency reference value reduces for 90% within 400 ms.

100%

400ms

Analog
frequency 
reference

Loss of 
Reference 

output
time

80%
10%

ONOFF

Figure5.85LossofReferenceFunction

To have a fault output trigger when frequency reference loss occurs, set H2-01, H2-02, or H2-03 to “C”. Refer to 
Setting C: Frequency Reference Loss on page 184 for details on setting the output function.
Parameter L4-05 selects the operation when a frequency reference loss is detected.

No. Name SettingRange Default
L4-05 Frequency Reference Loss Detection Selection 0 or 1 0

Setting0:Stop
The drive will stop the motor.
Setting1:ContinueOperationwithReducedFrequencyReference
The drive will continue operation at the frequency reference value set in parameter L4-06. When the external 
frequency reference value is restored, the operation is continued with the frequency reference.

■ L4-06:FrequencyReferenceatReferenceLoss
Sets the frequency reference level the drive runs with when L4-05 = 1 and a reference loss was detected. The value is 
set as a percentage of the frequency reference before the loss was detected.

No. Name SettingRange Default
L4-06 Frequency Reference at Reference Loss 0.0 to 100.0% 80.0%

■ L4-07:SpeedAgreementDetectionSelection
Determines when frequency detection is active using parameters L4-01 through L4-04.

No. Name SettingRange Default
L4-07 Speed Agreement Detection Selection 0, 1 0

Setting0:NoDetectionDuringBaseblock
Setting1:DetectionAlwaysEnabled

■ L4-08:SpeedAgreementDetectionConditions
Note: Parameter available in drive software versions PRG: 1016 and later.

Determines whether soft-starter output or estimated motor speed constitutes a speed agreement situation.
No. Name SettingRange Default

L4-08 Speed Agreement Detection Conditions 0, 1 0

Setting0:MatchSpeedwiththeSoft-StarterOutput
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Setting1:MatchFrequencyReferenceandMotorSpeed
Note: In V/f control the drive ignores the value set to L4-08 and refers to the soft-starter output to determine whether a speed agreement 

situation has been reached.

The following functions are influenced by the speed agree condition:
• Overtorque alarms oL3 and oL4 when parameters L6-01 or L6-04 are set to 1, 3, 5, or 7.
• The Up 2/Down 2 functions
• Multi-Function Digital Output Settings

SettingValue Function
2 Frequency (Speed) Agree 1
3 User-set Frequency (Speed) Agree 1
4 Frequency (FOUT) Detection 1
5 Frequency (FOUT) Detection 2

13 Frequency (Speed) Agree 2
14 User-set Frequency (Speed) Agree 2
15 Frequency (FOUT) Detection 3
16 Frequency (FOUT) Detection 4

• MEMOBUS/Modbus Monitor Data
RegisterNo. Description

002CH

Drive Status 2
Bit 2 Speed Agree, 1: During Agree
Bit 3 User-set Speed Agree, 1: During Agree
Bit 4 Frequency Detection 1, 1: Output Frequency ≤ L4-01
Bit 5 Frequency Detection 2, 1: Output Frequency ≥ L4-01

004BH
Drive Status (U1-12)

Bit 4 1: During Speed Agree

• U: Monitor
No. Name Description

U1-12 Drive Status The fifth digit from the right side: During Speed Agree

■ NotesonControllingtheBrakefortheHoistApplication
The frequency detection function is used for controlling the brake.
When an external Baseblock command is present while a Run command is active, the frequency reference will be 
kept as long as the Run command is active. To avoid improper brake operation make sure that frequency detection 
is set so that the brake does not open during Baseblock (L4-07 = “0”, default).

BrakeOpen/Close BrakeActivationLevel
Function Parameter Signal Parameter

Frequency
Detection
Conditions

L4-07 = 0 Frequency Detection Level L4-01 = 2.0 to 3.0 Hz  <1>

Frequency
Detection 2 H2-01 = 5 Frequency Detection Width 2.0 Hz (fixed)

<1> If the load slips during stop, make it greater than E1-09 or 2.0 Hz until the load no longer slips.

2.0 Hz (fixed)
L4-01

OFFON

TimeOutput
 Frequency

Frequency
 Dectection 2

Figure5.86FrequencyDetection2

The braking sequence should be designed as follows:
• A normally open signal (N.O.) should be used to control the brake so that it is released when terminal MA-MC closes.
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• An external circuit should be added to ensure the brake is fully applied in case of a fault or emergency condition.
• An additional external circuit should also be added to ensure the brake releases properly when an Up/Down 

Command is entered.
When changing the speed using an analog signal, make sure that the source of the frequency reference is assigned 
to the control circuit terminals (b1-01 = 1).
A sequence to open and close the holding brake appears in the diagram below.

Time

UPS1-SC
OFF

d1-03
d1-01 (Enabled when b1-01 = 0)

L4-01 b4-01

OFF
DC Injection braking

ON

ONMA-MC
Holding brake

Output frequency
0

Frequency Detection 2
(H2-01=5)

Closed ClosedOpen

b6-02

b6-01

Output

Figure5.87HoldingBrakeTimeChart
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◆ L5:FaultRestart
The drive can be set up to perform a self-diagnostic check and resume the operation after a fault has occurred. If the 
self-check is successful and the cause of the fault has disappeared, the drive restarts by performing Speed Search 
(Refer to b3: Speed Search on page 121 for details).
The drive can attempt to restart itself following the faults listed below.

Table5.29RestartFaults
Setting Function Setting Function

GF (Ground Fault)
ov (DC Bus Overvoltage)

LF (Output Open Phase)
PF (Input Phase Loss)

oC (Overcurrent)
rH (Braking Resistor Fault)

oH1 (Drive Overheat)
rr (Braking Transistor Fault)

oL1 (Motor Overload) STo (Step Out Detection)
oL2 (Drive Overload) Uv1 (DC Bus Undervoltage)  <1>
oL3 (Overtorque 1)
oL4 (Overtorque 2)

<1> When L2-01 is set to 1 or 2 (continue operation during momentary power loss)

Use parameters L5-01 to L5-05 to set up automatic fault restart.
To output a signal during fault restart, set H2-01, H2-02, or H2-03 to 1E.
Do not use the fault restart function in hoist applications.

■ L5-01:NumberofAutoRestartAttempts
Sets the number of times that the drive may attempt to restart itself.

No. Name SettingRange Default
L5-01 Number of Auto Restarts 0 to 10 0

The method of incrementing the restart counter is determined by the setting of parameter L5-05. When the counter 
reaches the number set in L5-01 the operation stops and the fault has to be reset manually after correcting the cause.
The restart counter is incremented at each restart attempt, regardless of whether the attempt was successful. 
When the counter reaches the number set in L5-01 the operation stops and the fault has to be reset manually after 
correcting the cause.
The number of fault restarts is reset back to zero when:
• The drive operates normally for ten minutes following a fault restart.
• A fault is cleared manually after protective functions are triggered.
• The power supply is cycled.

■ L5-02:AutoRestartFaultOutputOperationSelection
Selects if the fault output (H2-01/02/03 = E) is set when the drive attempts to restart.

No. Name SettingRange Default
L5-02 Auto Restart Fault Output Operation Selection 0 or 1 0

Setting0:NoFaultOutput
Setting1:FaultOutputisSet

■ L5-04:FaultResetIntervalTime
Determines the amount of time to wait between attempts to restart the drive when parameter L5-05 is set to 1.

No. Name SettingRange Default
L5-04 Fault Reset Interval Time 0.5 to 600.0 s 10.0 s

■ L5-05:FaultResetOperationSelection
No. Name SettingRange Default

L5-05 Fault Reset Operation Selection 0 or 1 0
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Setting0:CountSuccessfulRestarts
The drive will continuously attempt to restart. If a restart trial is successful, the restart counter is increased. This 
operation is repeated each time a fault occurs until the counter reaches the value set in L5-01.

Setting1:CountRestartAttempts
The drive will try to restart using the time interval set in parameter L5-04. Each attempt is counted, whether it was 
successful or not.

◆ L6:TorqueDetection
The drive provides two independent torque detection functions that trigger an alarm or fault signal when the load 
is too heavy (oL), or suddenly drops (UL). They are set up using the L6-oo parameters. To indicate the underload or 
overload condition to an external device, digital outputs should be programmed as shown below.

H2-01/02/03Setting Description
B Torque detection 1, N.O. (output close when over-/underload is detected)

17 Torque detection 1, N.C. (output opens when over-/underload is detected)
18 Torque detection 2, N.O. (output close when over-/underload is detected)
19 Torque detection 2, N.C. (output opens when over-/underload is detected)

Figure 5.88 and Figure 5.89 show the function of overtorque and undertorque detection.
Motor current / torque

L6-02/05

10 % hysteresis

Torque detection  1 (NO)  
or  

Torque detection  2 (NO)

L6-03/06

ON

L6-03/06

10 % hysteresis

ON

Figure5.88OvertorqueDetectionOperation

Motor current / torque

L6-02/05

10 % hysteresis

Torque detection  1 (NO)  
or  

Torque detection  2 (NO)

L6-03/06

ON

L6-03/06

ON

Figure5.89UndertorqueDetectionOperation

Note:1. The torque detection function uses a hysteresis of 10% of the drive rated output current/motor rated torque.
 2. In V/f Control, the level is set as a percentage of the drive rated output current. In Sensorless Vector, it is set as a percentage of the 

motor rated torque.
Note: When overtorque occurs in the application, the drive may stop due to overcurrent (oC) or overload (oL1). To prevent this, an overload 

situation should be indicated to the controller before oC or oL1 occur in the drive. Use the torque detection for this purpose. Use 
undertorque detection to discover application problems like a torn belt, a pump shutting off, or other similar trouble.

■ L6-01/L6-04:TorqueDetectionSelection1/2
The torque detection function is triggered when the current/torque exceeds the levels set in parameter L6-02/L6-
05 for longer than the time set in L6-03L6-/06. The parameters L6-01/L6-04 select the detection condition and the 
operation at detection.

No. Name SettingRange Default
L6-01/ L6-04 Torque Detection Selection 1/2 0 to 8 0

Setting0:Disabled
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Setting1:oL3/oL4atSpeedAgree-Alarm
Overtorque detection is active only when the output speed is equal to the frequency reference, i.e., no detection 
during acceleration and deceleration. The operation continues after detection and an oL3/oL4 alarm is triggered.
Setting2:oL3/oL4atRun-Alarm
Overtorque detection works whenever a Run command is active. The operation continues after detection and an 
oL3/oL4 alarm is triggered.
Setting3:oL3/oL4atSpeedAgree-Fault
Overtorque detection is active only when the output speed is equal to the frequency reference, i.e., no detection 
during acceleration and deceleration. The operation is stopped and an oL3/oL4 fault is triggered.
Setting4:oL3/oL4atRun-Fault
Overtorque detection works whenever a Run command is active. The operation is stopped and an oL3/oL4 fault is triggered.
Setting5:UL3/UL4atSpeedAgree-Alarm
Undertorque detection is active only when the output speed is equal to the frequency reference, i.e., no detection 
during acceleration and deceleration. The operation continues after detection and a UL3/UL4 alarm is triggered.
Setting6:oL5/UL5atRun-Alarm
Undertorque detection works whenever a Run command is active. The operation continues after detection and an 
oL5/UL5 alarm is triggered.
Setting7:UL5atSpeedAgree-Fault
Undertorque detection is active only when the output speed is equal to the frequency reference, i.e., no detection 
during acceleration and deceleration. The operation is stopped and a UL5 fault is triggered.
Setting8:oL3/oL4atRun-Fault
Undertorque detection works whenever a Run command is active. The operation is stopped and an oL3/oL4 fault is 
triggered.
■ L6-02/L6-05:TorqueDetectionLevel1/2
These parameters the detection levels for the torque detection functions 1 and 2.

No. Name SettingRange Default
L6-02 Torque Detection Level 1 0 to 300% 150%
L6-05 Torque Detection Level 2 0 to 300% 150%

Note:1. The torque detection level 1 (L6-02) can also be supplied by an analog input set to H3-02/10 = 7. In this case the analog value has 
priority and the setting L6-02 is disregarded. Torque detection level 2 (L6-05) can not be set by an analog input.

 2. The detection levels for overtorque and undertorque are set as a percentage of the drive rated current when using V/f Control or 
Sensorless Vector Control.

■ L6-03/L6-06:TorqueDetectionTime1/2
These parameters set the time that the levels set in L6-02/05 have to be exceeded before an alarm/fault is triggered.

No. Name SettingRange Default
L6-03 Torque Detection Time 1 0.0 to 10.0 s 0.1 s
L6-06 Torque Detection Time 2 0.0 to 10.0 s 0.1 s

■ MechanicalWeakeningDetection
This function can be used to detect mechanical weakening of a machine that leads to overtorque or undertorque 
situations after a certain machine operation time has elapsed.
The function is activated in the drive when the cumulative operation counter U4-01 exceeds the time set in 
parameter L6-11. Mechanical weakening detection uses the torque detection 1 settings (L6-01/02/03) and triggers 
an oL5 fault when overtorque or undertorque occurs in the speed range determined by parameter L6-08/09. The 
oL5 operation is set by parameter L6-08.
To output a signal for mechanical weakening detection, set H2-01, H2-02, or H2-03 to 22.

■ L6-08:MechanicalWeakeningDetectionOperation
Decides which speed range the function is active and sets the mechanical weakening detection operation.

No. Name SettingRange Default
L6-08 Mechanical Weakening Detection 0 to 8 0
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Setting0:Disabled
Setting1:ContinueRunningiftheSpeedisGreaterthanL6-09(signed)-Alarm
Detection when the speed is above L6-09 (signed). Upon detection the operation is continued but an oL5 alarm is output.
Setting2:ContinueRunningiftheSpeedisGreaterthanL6-09-Alarm
Detection when the speed is above L6-09 (unsigned). Upon detection the operation is continued but an oL5 alarm is output.
Setting3:StopwhenMotorSpeedisGreaterthanL6-09(signed)
Detection when the speed is above L6-09 (signed). Upon detection the operation is stopped and an oL5 fault is output.
Setting4:StopwhenMotorSpeedisGreaterthanL6-09
Detection when the speed is above L6-09 (unsigned). Upon detection the operation is stopped and an fault is output.
Setting5:ContinueRunningiftheSpeedislessthanL6-09(signed)-Alarm
Detection when the speed is below L6-09 (signed). Upon detection the operation is continued but an oL5 alarm is output.
Setting6:ContinueRunningiftheSpeedislessthanL6-09-Alarm
Detection when the speed is below L6-09 (unsigned). Upon detection the operation is continued but an oL5 alarm is output.
Setting7:StopwhenMotorSpeedislessthanL6-09(signed)
Detection when the speed is below L6-09 (signed). Upon detection the operation is stopped and an oL5 fault is output.
Setting8:StopwhenMotorSpeedislessthanL6-09
Detection when the speed is below L6-09 (unsigned). Upon detection the operation is stopped and an oL5 fault is output.

■ L6-09:MechanicalWeakeningDetectionSpeedLevel
Sets the speed level that defines the speed range for mechanical weakening detection.

No. Name SettingRange Default
L6-09 Mechanical Weakening Detection Speed Level -110.0 to 110.0% 110%

The value is set as a percentage of the maximum frequency. If L6-08 is set for unsigned speed detection (L6-08 = 2, 4, 
6, 8) then the absolute value of L6-09 is used, i.e., negative settings will be treated as positive.

■ L6-10:MechanicalWeakeningDetectionTime
Sets the time permitted for the situation selected in parameter L6-08 to arise before mechanical weakening is detected.

No. Name SettingRange Default
L6-10 Mechanical Weakening Detection Time 0.0 to 10.0 s 0.1 s

■ L6-11:MechanicalWeakeningDetectionStartTime
Sets the drives cumulative operation time at which mechanical weakening detection is activated. If U4-01 reaches 
the L6-11 value, the function is activated.

No. Name SettingRange Default
L6-11 Mechanical Weakening Detection Start Time 0 to 65535 h 0 h

◆ L7:TorqueLimit
The torque limit function can be used to limit the torque in each of the four quadrants individually and thereby 
protect the machinery. It can be used in the Sensorless Vector Control mode. A digital output programmed for “During 
Torque Limit” (H2-01/02/03 = 30) can be switched when the drive is operating at the torque limit.

■ L7-01/02/03/04:TorqueLimits
These parameters set the torque limits in each operation mode.

No. Name SettingRange Default
L7-01 Forward Torque Limit 0 to 300%

Determined by o2-04
L7-02 Reverse Torque Limit 0 to 300%
L7-03 Forward Regenerative Torque Limit 0 to 300%
L7-04 Reverse Regenerative Torque Limit 0 to 300%

Note: If the multi-function analog input is programmed for “10: Positive Torque Limit”, “11: Negative Torque Limit”, “12: Regenerative Torque 
Limit”, or “15: General Torque Limit”, the drive uses the lower value of either L7-01 through L7-04, or analog input torque limit. Refer 
to Setting 10/11/12/15: Positive/Negative/Regenerative/General Torque Limit (SV only) on page 193 for details on using analog 
torque limits.
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■ L7-06:TorqueLimitIntegralTimeConstant
Sets the integral time constant for the torque limit function.

No. Name SettingRange Default
L7-06 Torque Limit Integral Time Constant 5 to 10000 ms 50 ms

■ L7-07:TorqueLimitControlMethodSelectionduringAccel/Decel
Selects the function of torque limit during acceleration and deceleration.

No. Name SettingRange Default

L7-07 Torque Limit Control Method Selection during Acceleration/Deceleration 0 or 1 1

Setting0:ProportionalControl
The torque limit function works with P-control during acceleration and deceleration and switches to I-control at 
constant speed. Use this setting when acceleration or deceleration to the desired speed has priority over torque 
limitation during speed changes.
Setting1:IntegralControl
The torque limit function always uses I-control. Use this setting when high accuracy torque limitation is required 
even during speed changes. Using this function may increase the acceleration time, or may prevent the motor speed 
from reaching the frequency reference when the torque limit is reached before.

5.8L:ProtectionFunctions

◆ L8:HardwareProtection
■ L8-02:OverheatAlarmLevel
Sets the overheat alarm (oH) detection level.
The drive will output an alarm when the heatsink temperature exceeds the alarm level set in parameter L8-02. If the 
temperature reaches the overheat fault level, the drive will trigger an oH1 fault and stop operation.
When an output terminal is set for the oH pre-alarm (H2-01/02/03 = 20), the switch will close when the heatsink 
temperature rises above L8-02.

No. Name SettingRange Default
L8-02 Overheat Alarm Level 50 to 130 °C Depending on size

■ L8-03:OverheatPre-AlarmOperationSelection
Sets the operation when an overheat pre-alarm is detected.

No. Name SettingRange Default
L8-03 Overheat Pre-Alarm Operation 0 to 4 3

Setting0:RamptoStop
If an overheat alarm occurs, the drive decelerates to stop using the selected deceleration time. If a digital output is 
programmed for “fault” (H2-01/02/03 = E), this output will be triggered.
Setting1:CoasttoStop
If an overheat alarm occurs, the drive switches off the output and the motor coasts to stop. If a digital output is 
programmed for “fault” (H2-01/02/03 = E), this output will be triggered.
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5.8L:ProtectionFunctions

Setting2:Fast-stop
If an overheat alarm occurs, the drive decelerates to stop using the Fast-stop time (C1-09). If a digital output is programmed 
for “fault” (H2-01/02/03 = E), this output will be triggered.
Setting3:AlarmOnly
If an overheat alarm occurs, an alarm is output and the drive continues operation.
Setting4:OperationwithReducedSpeed
If an overheat alarm occurs, the operation is continued but the speed is reduced to the level set in parameter L8-19. 
If after 10 s the oH alarm is still present, the speed is reduced once more. The amount of reduction depends on how 
often the alarm repeats. If the oH alarm disappears while the drive is operating at a reduced speed, then the drive 
will switch back to the previous speed it was reduced to before. Figure 5.90 explains the operation with reduced 
speed during an oH alarm. A digital output programmed for 4D is switched when the oH alarm is still active after ten 
reduction cycles.

10 s

etc.

time

10 s 10 s 10 s 10 s 10 s 10 s

fref × (L8-19)

fref × (L8-19)2

fref × (L8-19)4

fref × (L8-19)3

fref

Output frequency

Reset oH 
Alarm Reset oH 

Alarm

Digital ouput (4D)

oH 
Alarm

oH 
Alarm

oH 
Alarm

oH 
Alarm

oH alarm number

Figure5.90OutputFrequencyReductionDuringOverheatAlarm

■ L8-19:FrequencyReductionRateDuringOverheatPre-Alarm
Specifies how much the output frequency is reduced when L8-03 is set to 4 and an oH alarm is present. Set as a 
factor of the maximum output frequency.

No. Name SettingRange Default
L8-19 Frequency Reduction Rate During oH Pre-Alarm 0.1 to 0.9 0.8

■ L8-05:InputPhaseLossProtectionSelection
Enables or disables the input phase loss detection.

No. Name SettingRange Default
L8-05 Input Phase Loss Detection Selection 0 or 1 0

Setting0:Disabled
Setting1:Enabled
Enables the input phase loss detection. As detection is performed by measuring the DC bus ripple, a phase loss fault 
(PF) can also be triggered by power supply voltage imbalance or main circuit capacitor deterioration. Detection is 
disabled when:.
• The drive is decelerating.
• No Run command is active.
• Output current is less than or equal to 30% of the drive rated current.
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■ L8-07:OutputPhaseLossProtectionSelection
Enables or disables the output phase loss detection, which is triggered when the output current falls below 5% of 
the drive rated current.

Note: Output phase loss detection can mistakenly be triggered if the motor rated current is very small compared to the drive rating. 
Disable this parameter in such cases.

No. Name SettingRange Default
L8-07 Output Phase Loss Protection Selection 0 to 2 0

Setting0:Disabled
Setting1:FaultwhenOnePhaseisLost
An output phase loss fault (LF) is triggered when one output phase is lost. The output shuts off and the motor coasts 
to stop.

Setting2:FaultwhenTwoPhasesareLost
An output phase loss fault (LF) is triggered when two output phases are lost. The output shuts off and the motor 
coasts to stop.

■ L8-09:OutputGroundFaultDetectionSelection
Enables or disables the output ground fault detection.

No. Name SettingRange Default
L8-09 Output Ground Fault Detection 0 or 1 Determined by o2-04

Setting0:Disabled
Ground faults are not detected.
Setting1:Enabled
A ground fault (GF) is triggered when high leakage current or a ground short circuit occurs in one or two output phases.

■ L8-10:HeatsinkCoolingFanOperationSelection
Selects the heatsink cooling fan operation.

No. Name SettingRange Default
L8-10 Fan Operation Selection 0 or 1 0

Setting0:RunwithTimer
The fan is switched on when a Run command is active. It is switched off with the delay set in parameter L8-11 after 
the Run command has been released. Using this setting extends the fan lifetime.
Setting1:Runalways
The fan runs whenever power is supplied to the drive.

■ L8-11:HeatsinkCoolingFanOffDelayTime
Sets the cooling fan switch off delay time if parameter L8-10 is set to 0.

No. Name SettingRange Default
L8-11 Cooling Fan Switch Off Delay 0 to 300 s 60 s

■ L8-12:AmbientTemperatureSetting
If the temperature where the drive is mounted is above the specified values, the drive rated current must be reduced 
for optimal performance life. By setting the ambient temperature to parameter L8-12 and adjusting the installation 
method setting in L8-35, the drive rating automatically adapts to safe values.

No. Name SettingRange Default
L8-12 Ambient Temperature Setting -10 to +50 °C 40 °C

■ L8-15:oL2CharacteristicsSelectionatLowSpeeds
Selects whether the drive overload capability (oL fault detection level) is reduced at low speeds in order to prevent 
premature output transistor failures.

No. Name SettingRange Default
L8-15 oL2 Characteristics at Low Speed 0 or 1 1
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Setting0:Disabled
The overload protection level is not reduced. Frequently operating the drive with high output current at low speed 
can lead to premature drive faults.
Setting1:Enabled
The overload protection level (oL2 fault detection level) is automatically reduced at speeds below 6 Hz.

■ L8-18:SoftwareCurrentLimitSelection
The Software Current Limit (CLA) is a drive protection function that prevents output transistor failures caused by 
high current. Parameter L8-18 enables or disables this function.

Note: This setting should not be changed unless absolutely necessary. For proper drive protection and operation leave the Software CLA 
function enabled.

No. Name SettingRange Default
L8-18 Software Current Limit Selection 0 or 1 <1>

<1> Default setting is determined by C6-02 setting. Default setting of 0 when the carrier frequency is set for Leakage Current Rejection PWM (C6-
02 = B), and 1 when C6-02 is set to any other value.

Setting0:Disabled
The drive may trip on an oC fault if the load is too heavy or the acceleration is too short.

Setting1:Enabled
When the soft CLA current level is reached, the drive reduces the output voltage in order to reduce the current. If the 
current level drops below the Software CLA level, then normal operation will continue.

■ L8-35:InstallationMethodSelection
Selects the type of installation and changes the drive overload (oL2) limits accordingly.

Note:1. This parameter is not reset when the drive is initialized.
 2. The value is preset to the appropriate value when the drive is shipped. Change the value only when using Side-by-Side installation .

No. Name SettingRange Default

L8-35 Installation Method Selection 0 to 2 Determined by
o2-04

Setting0:IP20/IP00Drive
Must be selected if an IP20/IP00 drive is installed with a minimum of 30 mm space to the next drive or a cabinet wall.
Setting1:Side-by-SideMounting
Must be selected if drives are Side-by-Side mounted with a minimum space of 2 mm.
Setting2:NEMAType1Drive
Must be selected if the drive has a NEMA Type 1 enclosure or an IP20/Open-Chassis drive fitted with the NEMA Type 
1 Kit option.
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■ L8-38:CarrierFrequencyReductionSelection
The drive can reduce the carrier frequency when the output current exceeds a certain level. This temporarily increases 
the overload capability (oL2 detection) and the drive can run through transient load peaks without tripping.
L8-38 selects the operation of the carrier frequency reduction function.

Note: This function cannot be used in Open Loop Vector for PM motors.

No. Name SettingRange Default

L8-38 Carrier Frequency Reduction Selection 0 to 2 Determined by
o2-04

Setting0:Disabled
No carrier frequency reduction at high current.
Setting1:EnabledforOutputFrequenciesbelow6Hz
The carrier frequency is reduced at speeds below 6 Hz when the current exceeds 100% of the drive rated current. The 
drive returns to its normal carrier frequency when the current falls below 88% or the output frequency exceeds 7 Hz.
Setting2:EnabledforEntireFrequencyRange
The carrier frequency is reduced at the following speeds:
• Below 6 Hz when the current exceeds 100% of the drive rated current.
• Above 7 Hz when the current exceeds 112% of the drive rated current.
The drive uses the delay time set in parameter L8-40 and a hysteresis of 12% when switching the carrier frequency 
back to the set value.

■ L8-40:CarrierFrequencyReductionOffDelayTime
Sets the delay time which is used to switch back to the normal carrier frequency. The carrier frequency reduction 
function is disabled if this value is 0 s.

No. Name SettingRange Default
L8-40 Low Carrier Frequency Off Delay Time 0.00 or 2.00 s 0.50 s

■ L8-41:HighCurrentAlarmSelection
The drive can be set to trigger a high current alarm (HCA) when the output current rises too high.

No. Name SettingRange Default
L8-41 High Current Alarm Selection 0 or 1 0

Setting0:Disabled
No alarm is output.
Setting1:Enabled
An alarm is triggered when the output current exceeds 150% of the drive rated current. A digital output indicating 
an alarm (H2-01/02/03 = 10) can be programmed.

5.8L:ProtectionFunctions
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5.9n:SpecialAdjustments
The n parameters handle a variety of specialized adjustments and functions, including Hunting Prevention, AFR Control, High 
Slip Braking, resistance between motor lines.

◆ n1:HuntingPrevention
Hunting Prevention keeps the drive from hunting as a result of low inertia and operating with light load. It is 
available in V/f Control only.

■ n1-01:HuntingPreventionSelection
Enables or disables the Hunting Prevention function.

Note: This function is available only when using V/f Control. Hunting Prevention should be disabled when drive response is need over 
suppressing motor oscillation. This function can also be disabled without any problems in applications with high inertia loads or 
relatively heavy loads.

No. Name SettingRange Default
n1-01 Hunting Prevention Selection 0 or 1 1

Setting0:Disabled
Setting1:Enabled

■ n1-02:HuntingPreventionGainSetting
Sets the gain for the Hunting Prevention Function.

No. Name SettingRange Default
n1-02 Hunting Prevention Gain Setting 0.00 to 2.50 1.00

Normally, n1-02 does not need to be changed, but adjustment may help under the following conditions:
• If the motor vibrates while lightly loaded and n1-01 = 1, increase the gain by 0.1 until vibration ceases.
• If the motor stalls while n1-01 = 1, decrease the gain by 0.1 until the stalling ceases.

■ n1-03:HuntingPreventionTimeConstant
Determines how responsive the Hunting Prevention function is (affects the primary delay time for Hunting Prevention).

No. Name SettingRange Default

n1-03 Hunting Prevention Time Constant 0 to 500 ms Determined by
o2-04

■ n1-05:HuntingPreventionGainwhileinReverse
This parameter is the same as n1-02, except that it is used when the motor rotates in reverse. See the setting 
instructions for n1-02.

Note: When set to 0 ms, n1-02 is enabled even when the drive is operating in reverse.

No. Name SettingRange Default
n1-05 Hunting Prevention Gain while in Reverse 0.00 to 2.50 0.00

◆ n2:AutomaticFrequencyRegulator(AFR)Tuning
These parameters are used to achieve speed stability when a load is suddenly applied or removed by calculating 
changes in the torque current feedback and then compensating the output frequency.

Note: Before making changes to the AFR parameters, make sure the motor parameters are set properly or perform Auto-Tuning.

■ n2-01:SpeedFeedbackDetectionControl(AFR)Gain
Sets the internal speed feedback detection control gain in the AFR.

No. Name SettingRange Default
n2-01 Speed Feedback Detection Control (AFR) Gain 0.00 to 10.00 <1>

<1> Default setting is determined by drive model. 
Models HF520S-A20 to 2A2, HF5202-A20 to 3A7, and HF5204-A20 to 3A7: Setting 1.00. 
Models HF5202-5A5 to 7A5, and HF5204-5A5 to 7A5: Setting 1.50.

Normally there is no need to adjust n2-01 from the default setting. Make adjustments in the following cases:
• If hunting occurs, increase the set value in steps of 0.05 while checking the response.
• If response is low, decrease the set value in steps of 0.05 while checking the response.
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■ n2-02/n2-03:AFRTimeConstant1/2
Parameter n2-02 sets the time constant normally used by AFR.
Parameter n2-03 sets the time constant during Speed Search or when during regenerative operation the actual 
motor slip exceeds 50% of the rated slip.

No. Name SettingRange Default
n2-02 AFR Time Constant 1 0 to 2000 ms 50 ms
n2-03 AFR Time Constant 2 0 to 2000 ms 750 ms

Note: Parameter n2-02 cannot be set higher than n2-03 or an oPE08 error will result.

These parameters rarely need to be changed. Adjust settings only under the following conditions.
• If hunting occurs, increase n2-02. If response is low, decrease it.
• Increase the setting of n2-03 if overvoltage (ov) failures occur with high inertia loads at the end of acceleration or 

when the load changes radically.
• When increasing n2-02, make sure to increase C4-02 (Torque Compensation Delay Time Constant 1) proportionally.
• When increasing n2-03, make sure to increase C4-06 (Torque Compensation Delay Time Constant 2) proportionally.

◆ n3:HighSlipBraking(HSB)/OverexcitationDeceleration
HighSlipBraking(V/fControl)
HSB works in V/f Control only and is used to decrease the stopping time compared to normal deceleration without using 
braking resistor options. HSB stops the motor by reducing the output frequency in large steps, thus producing a high slip. 
Regenerative energy created from decelerating the load is dissipated in the motor windings through increased motor slip. 
Because of the increased temperature of the motor windings, HSB should not be used for frequently stopping the motor. The 
duty cycle should be around 5% or less.
Notes on using High Slip Braking:
• The deceleration time that has been set is ignored during HSB. 
• Braking time varies based on the load inertia and motor characteristics.
• HSB must be triggered by a digital input set to H1-oo = 68. Once the HSB command is given, it is not possible to 

restart the drive until the motor is stopped and the Run command is cycled.
Use parameters n3-01 through n3-04 for adjusting HSB.
OverexcitationDeceleration(V/fControlandSensorlessVector)
Overexcitation deceleration increases the flux during deceleration and allows shorter deceleration time settings 
than with normal deceleration without the use of a braking resistor. Enabled by setting L3-04 = 4.
NotesonOverexcitationDeceleration
• As regenerative energy is mainly dissipated as heat in the motor, the motor temperature will rise if overexcitation 

deceleration is applied frequently. In such cases, make sure the motor temperature does not exceed the maximum 
allowable value or consider using a braking resistor option instead.

• The drive decelerates at the active deceleration time. Make sure to set this time so that no overvoltage (ov) fault occurs.
• When a Run command is entered during overexcitation deceleration, overexcitation operation is cancelled and 

the drive will reaccelerate to the specified speed.
• Do not use overexcitation deceleration in combination with a braking resistor option.
Use parameters n3-13 through n3-23 for adjusting overexcitation deceleration.

■ n3-01:HighSlipBrakingDecelerationFrequencyWidth
Sets the step width for frequency reduction during HSB. Increase this value if DC bus overvoltage (ov) occurs during HSB.

No. Name SettingRange Default
n3-01 High Slip Braking Deceleration Frequency Width 1 to 20% 5%

■ n3-02:HighSlipBrakingCurrentLimit
Sets the maximum current to be output during an HSB stop as a percentage of motor rated current (E2-01). Reducing the 
current limit increases the deceleration time. Make sure that this value does not exceed 150% of the drive’s current rating.

No. Name SettingRange Default
n3-02 High Slip Braking Current Limit 100 to 200% 150%
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■ n3-03:HighSlipBrakingDwellTimeatStop
When the motor reaches a relatively low speed at the end of HSB, the output frequency is kept at the minimum 
output frequency E1-09 for the time set in n3-03. Increase this time if the inertia is very high and the motor is still 
coasting after HSB is complete.

No. Name SettingRange Default
n3-03 High Slip Braking Dwell Time at Stop 0.0 to 10.0 s 1.0 s

■ n3-04:HighSlipBrakingOverloadTime
Sets the time required for an HSB overload fault (oL7) to occur when the drive output frequency does not change for 
some reason during an HSB stop.

No. Name SettingRange Default
n3-04 High Slip Braking Overload Time 30 to 1200 s 40 s

■ n3-13:OverexcitationDecelerationGain
Applies a gain to the V/f pattern output value during overexcitation deceleration, thereby determining the level of 
overexcitation. The drive returns to the normal V/f value after the motor has stopped or when it is accelerating to the 
frequency reference.

No. Name SettingRange Default
n3-13 Overexcitation Deceleration Gain 1.00 to 1.40 1.10

The optimum setting for n3-13 depends on the motor flux saturation characteristics.
• Increase the gain by 1.25 to 1.30 to improve the breaking power of overexcitation.
• Reduce the value when the motor slip gets too high, which can trigger overcurrent (oC), motor overload (oL1), or 

drive overload (oL2) faults. Alternatively reduce n3-21.

■ n3-21:HighSlipSuppressionCurrentLevel
If overcurrent, oL1, or oL2 occur during overexcitation deceleration, reduce the overslip suppression current level. 
Set as a percentage of the drive rated current.
Reduce this setting if the current during overexcitation deceleration exceeds the overslip suppression current set in 
n3-21 as a result of flux saturation and excessive slip. Alternatively reduce the overexcitation gain n3-13.

No. Name SettingRange Default
n3-21 Overslip Suppression Current Level 0 to 150% 100%

■ n3-23:OverexcitationOperationSelection
Determines which direction overexcitation can be used in. However, parameter L3-04 must be set to 4 in order for 
n3-23 to be enabled.

No. Name SettingRange Default
n3-23 Overexcitation Operation Selection 0 to 2 0

Setting0:EnabledinBothDirections
Setting1:EnabledinForwardDirectionOnly
Setting2:EnabledinReverseDirectionOnly
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◆ n6:MotorLine-to-LineResistanceOnlineTuning
The drive can tune the motor line-to-line resistance during run in order to prevent torque loss due to a rise in motor 
temperature increase, especially at low speeds.

■ n6-01:MotorLine-to-LineResistanceOnlineTuningSelection
No. Name SettingRange Default

n6-01 Motor Line-to-Line Resistance Online Tuning 0 or 1 1

Setting0:Disabled
Setting1:Enabled

5.9n:SpecialAdjustments
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5.10o:OperatorRelatedSettings
These parameters concern the various functions and features of the digital operator.

◆ o1:DisplaySettingsandSelections
These parameters determine how data is shown on the operator display.

■ o1-01:DriveModeUnitMonitorSelection
When using an LED operator, pressing the up arrow key on the drive will display the following data: frequency 
reference → rotational direction → output frequency → output current → o1-01 selection.
Parameter o1-01 selects the content of the last monitor in this sequence.

No. Name SettingRange Default

o1-01 Drive Mode Unit Monitor Selection 104 to 810
(U1-04 to U6-99) <1> 106 (U1-06)

<1> U2-oo and U3-oo parameters cannot be selected.

To select a monitor parameter, set the three numeric digits that make up that monitor. This is done by entering the 
o-oo part of Uo-oo. For a list of monitors, Refer to U: Monitor Parameters on page 233.

■ o1-02:UserMonitorSelectionafterPowerUp
Selects which monitor parameter will be displayed upon power up. Defaulted to show the frequency reference 
when the drive is first turned on.

No. Name SettingRange Default
o1-02 User Monitor Selection after Power Up 1 to 5 1

Setting1:FrequencyReference(U1-01)
Setting2:Forward/Reverse
Setting3:OutputFrequency(U1-02)
Setting4:OutputCurrent(U1-03)
Setting5:UserSelectedMonitor(setbyo1-01)
Setting 5 displays the monitor selected from the U parameter by o1-01.

■ o1-03:DigitalOperatorDisplaySelection
Sets the units used to display the frequency reference and output frequency.
Set this parameter to 3 for user-set units before setting parameters o1-10 and o1-11.

No. Name SettingRange Default
o1-03 Digital Operator Display Selection 0 to 3 0

Setting0:0.01HzUnits
Setting1:0.01%Units
100% = max output frequency.

Setting2:r/minUnits
Calculated by the max output frequency and the number of motor poles.

Note: Setting 2 requires entering the number of motor poles to E2-04, E4-04, and E5-04.

Setting3:User-SetUnits(useo1-01and01-11)
Set the value used for the maximum frequency reference to o1-10, then set the placement of the decimal point in 
this number to o1-11.
For example, to display the maximum output frequency as “100.00”, set o1-10 to 10000 and o1-11 to 2 (i.e., 10000 
with two numbers to the right of the decimal point).

Note: Parameter o1-03 allows the programmer to change the units used in the following parameters and monitors:
U1-01: Frequency Reference 
U1-02: Output Frequency 
U1-05: Motor Speed 
U1-16: Output Frequency after Soft-Starter (Accel/Decel Ramp Generator) 
d1-01 to d1-17: Frequency References
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■ o1-10:User-SetDisplayUnitsMaximumValue
Determines the display value that is equal to the maximum output frequency. The decimal number is defined by 
parameter o1-11.

Note: This setting changes automatically when o1-03 is changed. o1-10 can only be adjusted when o1-03 is set to 3.

No. Name SettingRange Default

o1-10 User-Set Display Units Maximum Value 1 to 60000 Determined by
o1-03

■ o1-11:User-SetDisplayUnitsDecimalDisplay
Determines the number of digits for user-set display if o1-03 is set to 3. The setting value is equal to the number of decimal 
places. The maximum display value is defined by o1-10.

Note: This setting changes automatically when o1-03 is changed. o1-11 can only be adjusted when o1-03 is set to 3.

No. Name SettingRange Default

o1-11 User-Set Display Units Decimal Display 0 to 3 Determined by
o1-03

◆ o2:OperatorKeySelections
These parameters determine the functions assigned to the operator keys.

■ o2-01:LO/RE(LOCAL/REMOTE)KeyFunctionSelection
Parameter o2-01 determines whether the LO/RE key on the digital operator will be enabled or not for switching 
between LOCAL and REMOTE.

No. Name SettingRange Default
o2-01 LO/RE Key Function Selection 0 or 1 1

Setting0:Disabled
The LO/RE key is disabled.
Setting1:Enabled
The LO/RE switches between LOCAL and REMOTE operation. Switching is possible during stop only. When LOCAL is 
selected, the LED indicator on the LO/RE key will light up.
WARNING! Sudden Movement Hazard. The drive may start unexpectedly if the Run command is already applied when switching from 
LOCAL mode to REMOTE mode when b1-07 = 1, resulting in death or serious injury. Be sure all personnel are clear of rotating machinery and 
electrical connections prior to switching between LOCAL mode and REMOTE mode.

■ o2-02:STOPKeyFunctionSelection
Selects if the STOP key on the digital operator can be used to stop the operation when the drive is controlled from a 
remote source (i.e., not from digital operator).

No. Name SettingRange Default
o2-02 STOP Key Function Selection 0 or 1 1

Setting0:Disabled
The STOP key has no function when the drive is controlled by a source other than the digital operator. The drive can 
only be stopped from the Run command source that has been selected.
Setting1:Enabled
The STOP key can be used to terminate the operation, even if the Run command source is not assigned to the digital 
operator. If operation has been interrupted by pressing the STOP key, the Run command must be cycled to restart 
the drive.
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■ o2-03:UserParameterDefaultValue
Once drive parameters are set up completely, the values set can be saved as “User Initialization Values” by setting 
parameter o2-03. Once this has been done, the “Initialize Parameters” parameter (A1-03) will offer the choice of “1110: User 
Initialize”. Choosing A1-03 = “1110: User Initialize”, will reset all parameters to the values saved as “User Initialization Values”. 
Refer to A1-03: Initialize Parameters on page 109 for details on drive initialization.

No. Name SettingRange Default
o2-03 User Parameter Default Value 0 to 2 0

Setting0:NoChange
All “User Initialization Values” are saved as they are.
Setting1:SetUserInitializationValues
The current parameter settings are saved as “User Initialization Values”. After setting o2-03 to 1 and pressing the 
ENTER key, the values are saved and the display returns to 0.
Setting2:ClearUserInitializationValues
All “User Initialization Values” are cleared. After setting o2-03 to 2 and pressing the ENTER key, the values are erased 
and the display returns to 0. A1-03 = 1110 becomes invalid.

■ o2-04:DriveModelSelection
Parameter o2-04 matches the control board to the drive hardware. Proper setting of o2-04 is important for optimal performance 
and proper protection for the drive hardware. This parameter is configured at the factory and does not normally require 
adjustment in the field. It is available primarily to accommodate control board replacement in the event of damage.

No. Name SettingRange Default

o2-04 Drive Model Selection - Depending on
drive size

Note:1. Refer to Defaults by Drive Model and Duty Rating (ND/HD) on page 370 for a list of o2-04 settings and parameters that change 
depending on the drive model selection.

 2. Drive performance will suffer if the correct drive capacity is not set to o2-04, and protective functions will fail to operate properly.
 3. This parameter is not reset to the default value when the drive is initialized using A1-03.

■ o2-05:FrequencyReferenceSettingMethodSelection
Determines if the ENTER key must be used to input a frequency reference from the digital operator.

No. Name SettingRange Default
o2-05 Frequency Reference Setting Method Selection 0 or 1 0

Setting0:ENTERKeyRequired
Every change in the frequency reference setting on the digital operator has to be finalized by pressing the ENTER 
key before it becomes effective.
Setting1:ENTERKeyNotRequired
The output frequency changes immediately when the reference is changed by the UP and DOWN key on the digital 
operator. The ENTER key does not need to be pressed. The frequency reference is saved five seconds after the Up or DOWN 
key has been released. If an undervoltage error (Uv) occurs within 5 seconds of pressing the ENTER key, the frequency 
reference will not be saved to memory. The digital operator display flashes when settings can be made to the frequency 
reference.

Figure5.91ReadytoSetFrequencyReference
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◆ o3:CopyFunction
Use o3 parameters to Read, Copy, and Verify the parameter settings to and from the drive.

■ o3-01:CopyFunctionSelection
This parameter controls the copying of parameters to and from the LED operator (option). The copy function will 
change certain parameter default settings depending on the regional specification of the drive.

No. Name SettingRange Default
o3-01 Copy Function Selection 0 to 3 0

0:COPYSELECT(nofunction)
1:INV-->OPREAD
All parameters are copied from the drive to the digital operator.

Note: Set o3-02 to 1 to unlock copy protection.

2:OP-->INVWRITE
All parameters are copied from the digital operator to the drive.
3:OP<-->INVVERIFY
Parameter settings in the drive are compared to those in the digital operator.

Note: When using the copy function, the drive model number (o2-04) and the software number (U1-14) must match or an error will occur.

■ o3-02CopyAllowedSelection
Enables and disables the digital operator copy functions.

No. Name SettingRange Default
o3-02 Copy Allowed Selection 0, 1 0

0:Disabled
No digital operator copy functions are allowed
1:Enabled
Copying allowed

◆ o4:MaintenanceMonitorSettings
■ o4-01:AccumulatedOperationTimeSetting
Parameter o4-01 sets the cumulative operation time and allows the user to set the starting value of the accumulated 
operation time displayed in monitor U4-01.

Note: The value in o4-01 is set in 10 h units. For example, a setting of 30 will set the cumulative operation time counter to 300 h. 300 h will 
also be displayed in monitor U4-01.

No. Name SettingRange Default
o4-01 Accumulated Operation Time Setting 0 to 9999 0

■ o2-07:MotorDirectionatPowerUpwhenUsingOperator
Determines the direction the motor will rotate after the drive is powered up when the Run command is set to be given 
from the digital operator.

Note: This parameter is effective only when the Run command is set to be given from the digital operator (b1-02/16 = 0).

No. Name SettingRange Default
o2-07 Motor Direction at Power Up when Using Operator 0 or 1 0

Setting0:Forward
Setting1:Reverse
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■ o4-02:AccumulatedOperationTimeSelection
Selects the conditions for what is to be considered “accumulated operation time.” Accumulated operation time is displayed 
in U4-01.

No. Name SettingRange Default
o4-02 Accumulated Operation Time Selection 0 or 1 0

Setting0:PowerOnTime
The drive logs the time it is connected to a power supply, no matter if the motor is running or not.
Setting1:RunTime
The drive logs the time that the output is active, i.e., whenever a Run command is active (even if the motor is not 
rotating) or a voltage is output.

■ o4-03:CoolingFanOperationTime/MaintenanceSetting
Sets the value of the cooling fan operation time counter displayed in monitor U4-03. Parameter o4-03 also sets the base 
value used for the cooling fan maintenance value displayed in U4-04. Be sure to reset this parameter back to 0 if the 
cooling fan is replaced.

Note:1. The value in o4-03 is set in 10 h units. For example, a setting of 30 will set the cooling fan operation time counter to 300 h. “300” will 
be displayed in monitor U4-03.

 2. The actual maintenance time depends on the environment the drive is used in.

No. Name SettingRange Default
o4-03 Cooling Fan Operation Time 0 to 9999 0

■ o4-05:CapacitorMaintenanceSetting
Sets value of the maintenance monitor for the DC bus capacitors displayed in U4-05 as a percentage of the total expected 
performance life. This value should be reset to 0 when the DC bus capacitors have been replaced.

Note: The actual maintenance time will depend on the environment the drive is used in.

No. Name SettingRange Default
o4-05 Capacitor Maintenance Setting 0 to 150% 0%

■ o4-07:DCBusPre-chargeRelayMaintenanceSetting
Sets the value of the softcharge bypass relay maintenance time displayed in U4-06 as a percentage of the total expected 
performance life. This value should be reset to 0 when the relay has been replaced.

Note: The maintenance actual time depends on the environment the drive is used in.

No. Name SettingRange Default
o4-07 DC Bus Pre-charge Relay Maintenance Setting 0 to 150% 0%

■ o4-09:IGBTMaintenanceSetting
Sets the value of the IGBT maintenance time displayed in U4-07 as a percentage of the total expected performance life.
This value should be reset to 0 when the IGBTs have been replaced.

Note: The actual maintenance time depends on the environment the drive is used in.

No. Name SettingRange Default
o4-09 IGBT Maintenance Setting 0 to 150% 0%

■ o4-11:U2,U3Initialization
When the drive is initialized, the fault trace and fault history monitors (U2-oo and U3-oo) are not reset. Parameter o4-11 
can be used to initialize them.

No. Name SettingRange Default
o4-11 U2, U3 Initialization 0 or 1 0

Setting0:NoAction
The drive keeps a record of the fault trace and fault history.
Setting1:ResetFaultData
Resets the data for the U2-oo and U3-oo monitors. Once o4-11 is set to 1 and the ENTER key is pressed, the fault 
data are erased and the display returns to 0.
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◆ T:MotorTuning
Auto-Tuning automatically sets and tunes parameters required for optimal motor performance.
Refer to Auto-Tuning on page 96 for details on Auto-Tuning parameters.

■ o4-12:kWhMonitorInitialization
The kWh monitors U4-10 and U4-11 are not initialized when the power is cycled or the drive is initialized. o4-12 can be 
used to manually reset them.

No. Name SettingRange Default
o4-12 kWh Monitor Initialization 0 or 1 0

Setting0:NoAction
The kWh data are kept as they are.
Setting1:ResetkWhData
Resets the kWh counter. The monitors U4-10 and U4-11 will show 0. Once o4-12 is set to 1 and the ENTER key is 
pressed, the kWh data are erased and the display returns to 0.

■ o4-13:NumberofRunCommandsCounterInitialization
The Run command counter displayed in U4-02 is not reset when the power is cycled or the drive is initialized. Using o4-13 
it can be manually reset to 0.

No. Name SettingRange Default
o4-13 Number of Run Commands Counter Reset 0 or 1 0

Setting0:NoAction
The Run command data are kept as they are.
Setting1:ResetRunCommandsCounter
Resets the Run commands counter. The monitor U4-02 will show 0. Once o4-13 is set to 1 and the ENTER key is 
pressed, the counter value is erased and the display returns to 0.
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5.11U:MonitorParameters
Monitor parameters let the user view various aspects of drive performance as it is shown on the operator display.
Some monitors can be output from terminal AM by assigning the specific monitor parameter number to H4-
01. Refer to H4-01: Multi-Function Analog Terminal AM Monitor Selection on page 194 for details on assigning 
functions to the analog output.

◆ U1:OperationStatusMonitors
Status monitors display drive status like output frequency, current etc. Refer to U1: Operation Status Monitors on page 
360 for a complete list of U1-oo monitors and descriptions.

◆ U2:FaultTrace
These monitor parameters are used to view the status of various drive aspects when a fault occurs. This information is 
helpful for finding out why a fault occurred. Refer to U2: Fault Trace on page 362 for a complete list of U2-oo monitors 
and descriptions.
U2-oo monitors are not reset when the drive is initialized. Refer to o4-11: U2, U3 Initialization on page 231 for 
instructions to initialize the fault trace.

◆ U3:FaultHistory
These parameters display faults that have occurred during operation as well as the drive operation time when those 
faults occurred. Refer to U3: Fault History on page 363 for a complete list of U3-oo monitors and descriptions.
U3-oo monitors are not reset when the drive is initialized. Refer to o4-11: U2, U3 Initialization on page 231 for 
instructions to initialize the fault trace.

◆ U4:MaintenanceMonitors
Maintenance monitors show:
• Runtime data of the drive and cooling fans, and number of Run commands issued.
• Maintenance data and replacement information for various drive components.
• kWh data.
• Highest peak current that has occurred and output frequency at the time the peak current occurred.
• Motor overload status information.
• Detailed information about the present Run command and frequency reference source selection.
Refer to U4: Maintenance Monitors on page 363 for a complete list of U4-oo monitors and descriptions.

◆ U5:PIDMonitors
These monitors display various aspects of PID control. Refer to PID Block Diagram on page 129 for a description of 
where each monitor is located in the PID control block.
Refer to U5: PID Monitors on page 365 for a complete list of U5-oo monitors and descriptions.

◆ U6:ControlMonitors
Control monitors show:
• Reference data for the output voltage and vector control.
• ASR monitors. Refer to C5: Automatic Speed Regulator (ASR) on page 144 for details and an illustration that 

shows where in the ASR block the monitors are located.
• The offset value added to the frequency reference by the Frequency Offset function. Refer to Setting 44/45/46: 

Offset Frequency 1/2/3 Addition on page 177.
• The bias value added to the frequency reference by the Up/Down 2 function. Refer to Setting 75/76: Up/Down 2 

on page 178.
Refer to U6: Control Monitors on page 365 for a complete list of U6-oo monitors and descriptions.

Note: Fix monitors U6-80 to U6-99 for communication options. Monitor content will vary based on the communication option card 
connected to the drive. Refer to the option manual for more information.
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Troubleshooting

This chapter provides descriptions of the drive faults, alarms, errors, related displays, and 
possible solutions. This chapter can also serve as a reference guide for tuning the drive 
during a trial run.

6.1 SECTIONSAFETY................................................................................................ 236
6.2 MOTORPERFORMANCEFINETUNING.............................................................. 238
6.3 DRIVEALARMS,FAULTS,ANDERRORS............................................................. 239
6.4 FAULTDETECTION.............................................................................................. 245
6.5 ALARMDETECTION............................................................................................ 258
6.6 OPERATORPROGRAMMINGERRORS................................................................ 266
6.7 AUTO-TUNINGFAULTDETECTION..................................................................... 269
6.8 DIAGNOSINGANDRESETTINGFAULTS............................................................. 271
6.9 TROUBLESHOOTINGWITHOUTFAULTDISPLAY............................................... 272
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6.1SectionSafety

DANGER
ElectricalShockHazard

Donotconnectordisconnectwiringwhilethepowerison.
Failure to comply will result in death or serious injury.

WARNING
ElectricalShockHazard

Donotoperateequipmentwithcoversremoved.
Failure to comply could result in death or serious injury.
The diagrams in this section may illustrate drives without covers or safety shields to display details. Be sure to 
reinstall covers or shields before operating the drives and run the drives according to the instructions described in 
this manual.
Alwaysgroundthemotor-sidegroundingterminal.
Improper equipment grounding could result in death or serious injury by contacting the motor case.
Donottouchterminalsbeforethecapacitorshavefullydischarged.
Failure to comply could result in death or serious injury.
Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after 
the drive input power is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 
Vdc. To prevent electric shock, wait at least five minutes after all indicators are off and measure the DC bus voltage 
level to confirm safe level.
Donotallowunqualifiedpersonneltoperformworkonthedrive.
Failure to comply could result in death or serious injury.
Installation, maintenance, inspection and servicing must be performed only by authorized personnel familiar with 
installation, adjustment and maintenance of AC drives.
Donotperformworkonthedrivewhilewearinglooseclothing,jewelry,orwithouteyeprotection.
Failure to comply could result in death or serious injury.
Remove all metal objects such as watches and rings, secure loose clothing and wear eye protection before 
beginning work on the drive.
Donotremovecoversortouchcircuitboardswhilethepowerison.
Failure to comply could result in death or serious injury.

FireHazard
Tightenallterminalscrewstothespecifiedtighteningtorque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical 
connections.
Donotuseanimpropervoltagesource.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming drive input power before applying 
power.
Donotuseimpropercombustiblematerials.
Failure to comply could result in death or serious injury by fire.
Attach the drive to metal or other noncombustible material.
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NOTICE
Observeproperelectrostaticdischargeprocedures(ESD)whenhandlingthedriveandcircuitboards.
Failure to comply may result in ESD damage to the drive circuitry.
Neverconnectordisconnectthemotorfromthedrivewhilethedriveisoutputtingvoltage.
Improper equipment sequencing could result in damage to the drive.
Donotuseunshieldedcableforcontrolwiring.
Failure to comply may cause electrical interference resulting in poor system performance. Use shielded twisted-
pair wires and ground the shield to the ground terminal of the drive.
Donotallowunqualifiedpersonneltousetheproduct.
Failure to comply could result in damage to the drive.
Donotmodifythedrivecircuitry.
Failure to comply could result in damage to the drive and will void warranty.
Sumitomo is not responsible for modification of the product made by the user.
Checkallthewiringafterinstallingthedriveandconnectingotherdevicestoensurethatallconnections
arecorrect.
Failure to comply could result in damage to the drive.

6.1SectionSafety
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6.2MotorPerformanceFineTuning
This section offers helpful information for counteracting oscillation, hunting, or other faults that occur while 
performing a trial run. Refer to the section below that corresponds to the motor control method used.

Note:  This section describes parameters that are commonly edited.

◆ V/fMotorControlMethodTuning
Table6.1ParametersforTuningtheDriveinV/fMotorControlMethod

Problem Parameter CorrectiveAction Default
Value

Suggested
Setting

• Motor hunting and 
oscillation at speeds 
between 10 and 40 Hz

Hunting Prevention 
Gain (n1-02)

• If insufficient motor torque relative to the size of the load 
causes hunting, reduce the setting.

• When motor hunting and oscillation occur with a light load, 
increase the setting.

• Lower this setting if hunting occurs when using a motor with a 
relatively low inductance, such as a high- frequency motor or a 
motor with a larger frame size.

1.00 0.10 to 2.00

• Motor noise
• Motor hunting and 

oscillation at speeds up to 40 
Hz

Carrier Frequency 
Selection (C6-02)

• If the motor noise is too loud, increase the carrier frequency.
• When motor hunting and oscillation occur at speeds up to 40 

Hz, lower the carrier frequency.
• The default setting for the carrier frequency depends on the 

drive capacity (o2-04) and the Drive Duty Selection (C6-01).

7 (Swing
PWM 1) 1 to A

• Poor torque or speed 
response

• Motor hunting and 
oscillation

Torque
Compensation Primary 

Delay Time (C4-02)

• If motor torque and speed response are too slow, decrease the 
setting.

• If motor hunting and oscillation occur, increase the setting.
200 ms <1> 100 to 1000 ms

• Poor motor torque at speeds 
below 10 Hz

• Motor hunting and 
oscillation

Torque
Compensation Gain 

(C4-01)

• If motor torque is insufficient at speeds below 10 Hz, increase 
the setting.

• If motor hunting and oscillation with a relatively light load, 
decrease the setting.

1.00 0.50 to 1.50

• Poor motor torque at low 
speeds

• Motor instability at motor 
start

Mid Output Voltage A 
(E1-08)

Minimum Output 
Voltage (E1-10)

• If torque is insufficient at speeds below 10 Hz, increase the 
setting.

• If motor instability occurs at motor start, decrease the setting.
Note: The recommended setting value is for 200 V class drives. 
Double this value when using a 400 V class drive.

E1-08:
16.0 V
E1-10:
12.0 V

<1>

Initial value ±5 V

• Poor speed precision Slip Compensation 
Gain (C3-01)

• After setting the motor-rated current (E2-01), motor- rated 
slip (E2-02) and motor no-load current (E2-03), adjust the slip 
compensation gain (C3-01).

- 0.5 to 1.5

<1> Default settings change when the Control Method is changed (A1-02) or a different V/f pattern is selected using parameter E1-03. The 
default setting shown is for V/f Control.

Note:  Use slip compensation to improve speed precision in V/f Control. First make sure that the proper values have been set for the 
motor rated current to E2-01, motor rated slip (E2-02), and motor no-load current (E2-03). Next, adjust the slip compensation 
gain set to C3-01 so that it is between 0.5 to 1.5.

6.2MotorPerformanceFineTuning
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◆ SensorlessVector(SV)MotorControlMethodTuning
Table6.2ParametersforTuningtheDriveinSVMotorControlMethod

Problem ParameterNo. CorrectiveAction Default
Value

Suggested
Setting

• Poor motor torque and speed 
response

• Control motor hunting and 
oscillation at speeds between 10 
and 40 Hz.

AFR Gain 
(n2-01)

• If motor torque and speed response are too slow, 
gradually decrease the setting by 0.05.

• If motor hunting and oscillation occur, gradually 
increase the setting by 0.05.

<1> 0.50 to 2.00

• Poor motor torque and speed 
response

• Control motor hunting and 
oscillation at speeds between 10 
and 40 Hz.

AFR Time Constant 1 
(n2-02)

• To improve motor torque speed response, gradually 
reduce this setting by 10 ms and check the 
performance.

• If motor hunting and oscillation occur as a result of 
load inertia, gradually increase the setting by 50 ms 
and check the performance.

Note: Ensure that n2-02 ≤ n2-03. When making 
adjustments to n2-02, set C4-02 (Torque Compensation 
Primary Delay Time Constant 1) accordingly.

50 ms 50 to 2000 ms

• Overvoltage trips when 
accelerating, decelerating, or 
during sudden speed or load 
changes.

AFR Time Constant 2 
(n2-03)

• If overvoltage trips occur, gradually increase this 
setting by 50 ms.

• If response is slow, gradually reduce this setting by 10 
ms.

Note: Ensure that n2-02 ≤ n2-03. When making 
adjustments to n2-03, increase the value of C4-
06 (Torque Compensation Primary Delay Time 2) 
proportionally.

750 ms 750 to 2000 ms

Torque Compensation 
Primary Delay Time 
Constant 2 (C4-06)

• If overvoltage trips occur, gradually increase this 
setting by 10 ms and check the performance.

• If response is slow, gradually reduce this setting by 2 
ms and check the performance.

Note: Ensure that C4-02 ≤ C4-06. When changing C4-06 
(Torque Compensation Primary Delay Time Constant 2), 
increase the value of n2-03 proportionally.

150 ms 150 to 750 ms

• Poor motor torque and speed 
response

• Motor hunting and oscillation.

Torque Compensation 
Primary Delay Time 

Constant 1
(C4-02)

• To improve motor torque speed response, 
gradually reduce this setting by 2 ms and check the 
performance.

• If motor hunting and oscillation occur, gradually 
increase this setting by 10 ms.

Note: Ensure that C4-02 ≤ C4-06. When making 
adjustments to C4-02, increase n2-02 (AFR Time 
Constant) proportionally.

20 ms <2> 20 to 100 ms

• Poor speed response and stability
Slip Compensation 
Primary Delay Time 

Constant (C3-02)

• If response is slow, gradually decrease the setting by 
10 ms.

• If speed is unstable, gradually increase the setting by 
10 ms.

200 ms <2> 100 to 500 ms

• Poor speed precision Slip Compensation 
Gain (C3-01)

• If speed is too slow, gradually increase the setting by 
0.1 ms.

• If speed is too fast, gradually decrease the setting by 0.1 
ms.

1.0 <2> 0.5 to 1.5

• Motor noise
• Control motor hunting and 

oscillation occur at speeds below 
10 Hz.

Carrier Frequency 
Selection (C6-02)

• If there is too much motor noise, the carrier frequency 
is too high.

• If motor hunting and oscillation occur at low speeds, 
reduce the carrier frequency.

• The default setting for the carrier frequency depends 
on the drive capacity (o2-04) and Drive Duty Selection 
(C6-01).

7 (Swing PWM
1)

0 to the default 
setting

• Poor motor torque at low speeds
• Poor speed response
• Motor instability at motor start.

Mid Output Voltage A 
(E1-08)

Minimum Output 
Voltage (E1-10)

• If motor torque and speed response are too slow, 
increase the setting.

• If the motor exhibits excessive instability at start- up, 
reduce the setting.

Note: The default value is for 200 V class units. Double 
this value when using a 400 V class drive. When working 
with a relatively light load, increasing this value too 
much can create an excessively high of a torque 
reference.

E1-08: 12.0 V
<2>

E1-10: 2.5 V
<2>

Initial ±2 V

<1> Default setting is determined by drive model.
 Models HF520S-A20 to 2A2, HF5202-A20 to 3A7, and HF5204-A20 to 3A7: Setting 1.00.
 Models HF5202-5A5 to 7A5, and HF5204-5A5 to 7A5: Setting 1.50.
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<2> Default settings change when the Control Method is changed (A1-02) or a different V/f pattern is selected using parameter E1-03. The 
default setting shown is for V/f Control.

When using SV Motor Control, leave the torque compensation gain (C4-01) at its default setting of 1.00. To increase 
speed precision during regeneration in SV Motor Control, enable slip compensation during regeneration (C3-04 = “1”).

◆ MotorHuntingandOscillationControlParameters
In addition to the parameters discussed on page 158, the following parameters indirectly affect motor hunting and 
oscillation.

Table6.3ParametersthatAffectControlPerformanceinApplications

Name(ParameterNo.) Application

DwellFunction(b6-01throughb6-04) Prevents motor speed loss by maintaining the output frequency when working with heavy loads or when 
there is powerful backlash on the machine side.

Accel/DecelTime(C1-01throughC1-09) Adjusting accel and decel times will affect the torque presented to the motor during acceleration or 
deceleration.

S-CurveCharacteristics(C2-01through
C2-04) Prevents shock at the beginning and end of acceleration and deceleration.

JumpFrequency(d3-01throughd3-04) Skips over the resonant frequencies of connected machinery.

AnalogFilterTimeConstant(H3-13) Prevents fluctuation in the analog input signal due to noise.

StallPrevention(L3-01throughL3-06,L3-
11)

• Prevents motor speed loss and overvoltage. Used when the load is too heavy and also during sudden 
acceleration/deceleration.

• Adjustment is not normally required because Stall Prevention is enabled as a default. Disable Stall Prevention 
during deceleration (L3-04 = “0”) when using a braking resistor.

TorqueLimits(L7-01throughL7-04,L7-
06,L7-07)

• Sets the maximum torque for Sensorless Vector Control.
• Ensure that the drive capacity is greater than the motor capacity when increasing this setting. Be careful 

when reducing this value because motor speed loss may occur with heavy loads.

6.2MotorPerformanceFineTuning
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6.3DriveAlarms,Faults,andErrors

◆ TypesofAlarms,Faults,andErrors
Check the LED operator for information about possible faults if the drive or motor fails to operate. Refer to Using the 
Digital LED Operator on page 74.
•  Drive model
•  Software version
•  Date of purchase
•  Description of the problem
Table 6.4 contains descriptions of the various types of alarms, faults, and errors that may occur while operating the 
drive.

Table6.4TypesofAlarms,Faults,andErrors

Type DriveResponsestoAlarms,Faults,andErrors

Faults

When the drive detects a fault:
• The digital operator displays text that indicates the specific fault and the ALM indicator LED remains lit until the fault is reset.
• The fault interrupts drive output and the motor coasts to a stop.
• Depending on the setting, the drive and motor may stop via different methods than listed.
• If a digital output is programmed for fault output (H2-□□ = E), it will close if a fault occurs.
When the drive detects a fault, it will remain inoperable until that fault has been reset. Refer to Fault Reset Methods on page 
271.

MinorFaultsandAlarms

When the drive detects an alarm or a minor fault:
• The digital operator displays text that indicates the specific alarm or minor fault and the ALM indicator LED flashes.
• The motor does not stop.
• One of the multi-function contact outputs closes if set to be tripped by a minor fault (H2-□□ = 10), but not by an alarm.
• The digital operator displays text indicating a specific alarm and ALM indicator LED flashes. 
Remove the cause of an alarm or minor fault to automatically reset.

OperationErrors

When parameter settings conflict with one another or do not match hardware settings (such as with an option card), it results in 
an operation error.
When the drive detects an operation error:
• The digital operator displays text that indicates the specific error.
• Multi-function contact outputs do not operate.
When the drive detects an operation error, it will not operate the motor until the error has been reset. Correct the settings that 
caused the operation error to reset.

TuningErrors

Tuning errors occur while performing Auto-Tuning. 
When the drive detects a tuning error:
• The digital operator displays text indicating the specific error.
• Multi-function contact outputs do not operate.
• Motor coasts to stop.
• Remove the cause of the error and repeat the Auto-Tuning process.

◆ AlarmandErrorDisplays
■ Faults
When the drive detects a fault, the ALM indicator LEDs remain lit without flashing. If the LEDs flash, the drive has 
detected a minor fault or alarm. Refer to Minor Faults and Alarms on page 242 for more information. Conditions 
such as overvoltage or external faults can trip both faults and minor faults, therefore it is important to note whether 
the LEDs remain lit or if the LEDs flash.

Table6.5FaultDisplays
LEDOperatorDisplay Name Pg.

bUS Option Communication Error 245

CE MEMOBUS/Modbus
Communication Error 245

CF Control Fault 245

CoF Current Offset Fault 245

LEDOperatorDisplay Name Pg.

CPF02 A/D Conversion Error 246

CPF03 PWM Data Fault 246

CPF06
Drive Specification Mismatch during 
Terminal Board or Control Board 
Replacement

246
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LEDOperatorDisplay Name Pg.

CPF07 Terminal Board Communication Fault 246

CPF08 EEPROM Serial Communications Fault 246

CPF11 RAM Fault 246

CPF12 FLASH Memory Fault 246

CPF13 Watchdog Circuit Exception 246

CPF14 Control Circuit Fault 246

CPF16 Clock Fault 247

CPF17 Timing Fault 247

CPF18 Control Circuit Fault 247

CPF19 Control Circuit Fault 247

 or
 <1>

CPF20 or 
CPF21

RAM Fault 247

FLASH Memory Fault 247

Watchdog Circuit Exception 247

Clock Fault 247

CPF22 A/D Conversion Error 247

CPF23 PWM Feedback Data Fault 247

CPF24 Drive Capacity Signal Fault 247

CPF25 Terminal Board Not Connected 247

dEv Excessive Speed Deviation (for Simple 
V/f with PG) 248

EF0 Option External Fault 248

 to EF1 to EF7 External Fault (input terminal S1 to S7) 248

Err EEPROM Write Error 248

FbH Excessive PID Feedback 249

FbL PID Feedback Loss 249

GF Ground Fault 249

LF Output Phase Loss 249

LF2 Current Imbalance 249

nSE Node Setup Error 250

oC Overcurrent 250

LEDOperatorDisplay Name Pg.

 <2> oFA00 Option Card Connection Error at 
Option Port CN5-A 251

 <2> oFA01 Option Unit Fault 251

oFA03 Option Card Fault (Port A) 251

oFA04 Option Card Fault (Port A) 251

 to oFA30 to 
oFA43 Option Card Fault (Port A) 251

oH Heatsink Overheat 251

oH1 Heatsink Overheat 251

oH3 Motor Overheat 1 (PTC input) 251

oH4 Motor Overheat 2 (PTC input) 252

oL1 Motor Overload 252

oL2 Drive Overload 253

oL3 Overtorque Detection 1 253

oL4 Overtorque Detection 2 253

oL5 Mechanical Weakening Detection 1 253

oL7 High Slip Braking oL 253

oS Overspeed (for Simple V/f with PG) 254

ov Overvoltage 254

PF Input Phase Loss 255

PGo PG Disconnect (for Simple V/f with PG) 255

rr Dynamic Braking Transistor 255

SC IGBT Short Circuit 255

SEr Too Many Speed Search Restarts 255

UL3 Undertorque Detection 1 256

UL4 Undertorque Detection 2 256

UL5 Mechanical Weakening Detection 2 256

 <2> Uv1 Undervoltage 256

 <2> Uv2 Control Power Supply Undervoltage 256

Uv3 Soft Charge Circuit Fault 257

<1> Displayed as  when occurring at drive power up. When one of the faults occurs after successfully starting the drive, the display 
will show .

<2> Uv1 and Uv2 faults are not saved to the fault history

■ MinorFaultsandAlarms
When a minor fault or alarm occurs, the ALM LED flashes and the text display shows an alarm code. A fault has 
occurred if the text remains lit and does not flash. Refer to Alarm Detection on page 258. An overvoltage situation, 
for example, can trigger both faults and minor faults. It is therefore important to note whether the LEDs remain lit or 
if the LEDs flash.

Table6.6MinorFaultandAlarmDisplays

LEDOperatorDisplay Name MinorFaultOutput
(H2-□□=10) Pg.

AEr Station Address Setting Error (CC-Link, CANopen, MECHATROLINK) YES 258

bb Drive Baseblock No output 258

bUS Option Card Communications Error YES 258

CALL Serial Communication Transmission Error YES 258

CE MEMOBUS/Modbus Communication Error YES 259

CrST Can Not Reset YES 259

6.3DriveAlarms,Faults,andErrors
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LEDOperatorDisplay Name MinorFaultOutput
(H2-□□=10) Pg.

dEv Excessive Speed Deviation (for Simple V/f with PG) YES 259

dnE Drive Disabled YES 260

EF Run Command Input Error YES 260

 to EF1 to EF7 External Fault (input terminal S1 to S7) YES 260

FbH Excessive PID Feedback YES 261

FbL PID Feedback Loss YES 261

Hbb Safe Disable Signal Input YES 261

HbbF Safe Disable Signal Input YES 261

HCA Current Alarm YES 261

LT-1 Cooling Fan Maintenance Alarm No output
<1> 262

LT-2 Capacitor Maintenance Alarm No output 
<1> 262

LT-3 Soft Charge Bypass Relay Maintenance Time No output
<1> 262

LT-4 IGBT Maintenance Time (50%) No output
<1> 262

oH Heatsink Overheat YES 262

oH2 Drive Overheat YES 263

oH3 Motor Overheat YES 263

oL3 Overtorque 1 YES 263

oL4 Overtorque 2 YES 263

oL5 Mechanical Weakening Detection 1 YES 263

oS Overspeed (for Simple V/f with PG) YES 263

ov Overvoltage YES 264

PASS MEMOBUS/Modbus Test Mode Complete No output 264

PGo PG Disconnect (for Simple V/f with PG) YES 264

rUn During Run 2, Motor Switch Command Input YES 264

SE MEMOBUS/Modbus Test Mode Fault YES 265

TrPC IGBT Maintenance Time (90%) YES 265

UL3 Undertorque 1 YES 265

UL4 Undertorque 2 YES 265

UL5 Mechanical Weakening Detection 2 YES 256

Uv Undervoltage YES 265

<1> Output when H2-□□ = F

■ OperationErrors
Table6.7OperationErrorDisplays

LEDOperator
Display Name Pg.

oPE01 Drive Unit Setting Error 266

oPE02 Parameter Setting Range Error 266

oPE03 Multi-Function Input Setting Error 266

oPE04 Terminal Board Mismatch Error 267

oPE05 Run Command Selection Error 267

oPE07 Multi-Function Analog Input Selection 
Error 267

LEDOperator
Display Name Pg.

oPE08 Parameter Selection Error 267

oPE09 PID Control Selection Error 268

oPE10 V/f Data Setting Error 268

oPE11 Carrier Frequency Setting Error 268

oPE13 Pulse Train Monitor Selection Error 268

6.3DriveAlarms,Faults,andErrors

Tr
ou

bl
es

ho
ot

in
g

6



244

LEDOperator
Display Name Pg.

End1 Excessive V/f Setting 269

End2 Motor Iron Core Saturation 
Coefficient Error 269

End3 Rated Current Setting Alarm 269

Er-01 Motor Data Error 269

Er-02 Alarm 269

Er-03 STOP button Input 269

LEDOperator
Display Name Pg.

Er-04 Line-to-Line Resistance Error 269

Er-05 No-Load Current Error 270

Er-08 Rated Slip Error 270

Er-09 Acceleration Error 270

Er-11 Motor Speed Error 270

Er-12 Current Detection Error 270

■ Auto-TuningErrors
Table6.8Auto-TuningErrorDisplays

6.3DriveAlarms,Faults,andErrors
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◆ FaultDisplays,Causes,andPossibleSolutions
Table6.9DetailedFaultDisplays,Causes,andPossibleSolutions

LEDOperatorDisplay FaultName

bUS

Option Communication Error

• After establishing initial communication, the connection was lost.
• Only detected when the run command frequency reference is assigned to an option card.

Cause PossibleSolution

No signal received from the PLC. • Check for faulty wiring.
• Correct the wiring.
• Check for loose wiring and short circuits. Repair as needed.

The communication cable is faulty or a short circuit 
exists.

A communications data error occurred due to 
noise.

• Check the various options available to minimize the effects of noise.
• Counteract noise in control circuit, main circuit, and ground wiring.
• Ensure that other equipment such as switches or relays do not cause noise and use surge suppressors if 

required.
• Use cables recommended by Sumitomo or another type of shielded line. Ground the shield on the 

controller side or on the drive input power side.
• Separate all wiring for communications devices from drive input power lines. Install an EMC noise filter 

to the input side of the drive input power.

The option card is damaged. • Replace the option card if there are no problems with the wiring and the error continues to occur.

The option card is not properly connected to the 
drive.

• The connector pins on the option card are not properly lined up with the connector pins on the drive.
• Reinstall the option card.

LEDOperatorDisplay FaultName

CE
MEMOBUS/Modbus Communication Error

Control data was not received for the CE detection time set to H5-09.

Cause PossibleSolution

Faulty communications wiring, or a short circuit 
exists.

• Check for faulty wiring.
• Correct the wiring.
• Check for loose wiring and short circuits. Repair as needed.

A communications data error occurred due to 
noise.

• Check the various options available to minimize the effects of noise.
• Counteract noise in control circuit, main circuit, and ground wiring.
• Use Sumitomo-recommended cables, or another type of shielded line. Ground the shield on the 

controller side or on the drive input power side.
• Ensure that other equipment such as switches or relays do not cause noise and use surge suppressors if 

required.
• Separate all wiring for communications devices from drive input power lines. Install an EMC noise filter 

to the input side of the drive input power.

LEDOperatorDisplay FaultName

CF
Control Fault

A torque limit was reached continuously for three seconds or longer during a ramp to stop while in 
Sensorless Vector Control.

Cause PossibleSolution

Motor parameters are not set properly. Check the motor parameter settings and repeat Auto-Tuning.

Torque limit is too low. Set the torque limit to the most appropriate setting (L7-01 through L7-04).

Load inertia is too big.
• Adjust the deceleration time (C1-02, -04, -06, -08).
• Set the frequency to the minimum value and interrupt the run command when the drive finishes 

decelerating.

LEDOperatorDisplay FaultName

CoF
Current Offset Fault

The current sensor is damaged or there was residual induction current in the motor (e.g., during sudden 
deceleration or when coasting) when the drive attempted to start the motor.

Cause PossibleSolution

Due to residual induction current in the motor 
when the drive attempted to start the motor, the 
drive attempted to adjust the current offset value 
beyond the allowable range.

• Create a motor restart sequence that allows enough time for the residual induction voltage to dissipate.
• Enable Speed Search at start (b3-01 = 1). Use the multi-function terminals to execute External Speed 

Search 1 and 2 (H1-□□ = 61 or 62).

6.4FaultDetection
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LEDOperatorDisplay FaultName

CPF02
A/D Conversion Error

An A/D conversion error occurred.

Cause PossibleSolution

Control circuit is damaged. Cycle power to the drive. If the problem continues, replace the drive.

Control circuit terminals have shorted out (+V, AC).

• Check for wiring errors along the control circuit terminals.
• Correct the wiring.

Check the resistance of the speed potentiometer and related wiring.

Control terminal input current has exceeded 
allowable levels.

• Check the input current.
• Reduce the current input to control circuit terminal (+V) to 20 mA.

LEDOperatorDisplay FaultName

CPF03
PWM Data Error

There is a problem with the PWM data.

Cause PossibleSolution

Drive hardware is damaged. Replace the drive.

LEDOperatorDisplay FaultName

CPF06
EEPROM Data Error

There is an error in the data saved to EEPROM.

Cause PossibleSolution

Control circuit is damaged. Cycle power to the drive. If the problem continues, replace the drive.

The power supply was switched off when 
parameters were written (e.g., using a 
communications option card).

• Cycle power to the drive and check operation again.
• Initialize the drive using A1-03.
• If the problem persists after initializing the drive, replace the drive.

LEDOperatorDisplay FaultName

CPF07
Terminal Board Communications Error

A communication error occurred at the terminal board.

Cause PossibleSolution

There is a fault connection between the terminal 
board and control board. Turn the power off and reconnect the control circuit terminals.

LEDOperatorDisplay FaultName

CPF08
EEPROM Serial Communication Fault

EEPROM communications are not functioning properly.

Cause PossibleSolution

Terminal board or control board is not connected 
properly. Turn the power off and check the control terminal connections.

LEDOperatorDisplay FaultName

CPF11 RAM Fault

Cause PossibleSolution

Hardware is damaged. Replace the drive.

LEDOperatorDisplay FaultName

CPF12
FLASH Memory Fault

Problem with the ROM (FLASH memory).

Cause PossibleSolution

Hardware is damaged. Replace the drive.

LEDOperatorDisplay FaultName

CPF13
Watchdog Circuit Exception

Self-diagnostics problem.

Cause PossibleSolution

Hardware is damaged. Replace the drive.

LEDOperatorDisplay FaultName

CPF14
Control Circuit Fault

CPU error (CPU operates incorrectly due to noise, etc.)

Cause PossibleSolution

Hardware is damaged. Replace the drive.
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LEDOperatorDisplay FaultName

CPF16
Clock Fault

Standard clock error.

Cause PossibleSolution

Hardware is damaged. Replace the drive.

LEDOperatorDisplay FaultName

CPF17
Timing Fault

A timing error occurred during an internal process.

Cause PossibleSolution

Hardware is damaged. Replace the drive.

LEDOperatorDisplay FaultName

CPF18
Control Circuit Fault

CPU error. Non-Maskable Interrupt (An unusual interrupt was triggered by noise, etc.)

Cause PossibleSolution

Hardware is damaged. Replace the drive.

LEDOperatorDisplay FaultName

CPF19
Control Circuit Fault

CPU error (Manual reset due to noise, etc.)

Cause PossibleSolution

Hardware is damaged. Replace the drive.

LEDOperatorDisplay FaultName

 or CPF20 or CPF21

One of the following faults occurred: RAM fault, FLASH memory error, watchdog circuit exception, clock 
error

• RAM fault.
• FLASH memory error (ROM error).
• Watchdog circuit exception (self-diagnostic error).
• Clock error.

Cause PossibleSolution

Hardware is damaged. Replace the drive.

LEDOperatorDisplay FaultName

CPF22
A/D Conversion Fault

A/D conversion error.

Cause PossibleSolution

Control circuit is damaged.
• Cycle power to the drive. Refer to Diagnosing and Resetting Faults on page 271.
• If the problem continues, replace the drive.

LEDOperatorDisplay FaultName

CPF23
PWM Feedback Fault

PWM feedback error.

Cause PossibleSolution

Hardware is damaged. Replace the drive.

LEDOperatorDisplay FaultName

CPF24
Drive Capacity Signal Fault

Entered a capacity that does not exist. (Checked when the drive is powered up.)

Cause PossibleSolution

Hardware is damaged. Replace the drive.

LEDOperatorDisplay FaultName

CPF25 Terminal Board Not Connected

Cause PossibleSolution

Terminal board is not connected correctly. Reconnect the terminal board to the connector on the drive, then cycle the power to the drive.
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LEDOperatorDisplay FaultName

dEv
Speed Deviation (for Simple V/f with PG)

According to the pulse input (RP), the speed deviation is greater than the setting in F1-10 for longer than 
the time set to F1-11.

Cause PossibleSolution

Load is too heavy. Reduce the load.

Acceleration and deceleration times are set
too short.

Increase the acceleration and deceleration times (C1-01 through C1-08).

The load is locked up. Check the machine.

Parameters are not set appropriately. Check the settings of parameters F1-10 and F1-11.

Motor brake engaged. Ensure the motor brake releases properly.

LEDOperatorDisplay FaultName

EF0
Option Card External Fault

An external fault condition is present.

Cause PossibleSolution

An external fault was received from the PLC 
with other than F6-03 = 3 “alarm only” (the drive 
continued to run after external fault).

• Remove the cause of the external fault.
• Remove the external fault input from the PLC.

Problem with the PLC program. Check the PLC program and correct problems.

LEDOperatorDisplay FaultName

EF1
External Fault (input terminal S1)

External fault at multi-function input terminal S1.

EF2
External Fault (input terminal S2)

External fault at multi-function input terminal S2.

EF3
External Fault (input terminal S3)

External fault at multi-function input terminal S3.

EF4
External Fault (input terminal S4)

External fault at multi-function input terminal S4.

EF5
External Fault (input terminal S5)

External fault at multi-function input terminal S5.

EF6
External Fault (input terminal S6)

External fault at multi-function input terminal S6.

EF7
External Fault (input terminal S7)

External fault at multi-function input terminal S7

Cause PossibleSolution

An external device has tripped an alarm function. Remove the cause of the external fault and reset the fault.

Wiring is incorrect.
• Ensure the signal lines have been connected properly to the terminals assigned for external fault 

detection (H1-□□ = 20 to 2F).
• Reconnect the signal line.

Incorrect setting of multi-function contact inputs.
• Check if the unused terminals set for H1-□□ = 20 to 2F (External Fault).
• Change the terminal settings.

LEDOperatorDisplay FaultName

Err
EEPROM Write Error

Data does not match the EEPROM being written to.

Cause PossibleSolution

-
• Press the  button.
• Correct the parameter settings.
• Cycle power to the drive. Refer to Diagnosing and Resetting Faults on page 271.



249

6.4FaultDetection

LEDOperatorDisplay FaultName

FbH
Excessive PID Feedback

PID feedback input is greater than the level set b5-36 for longer than the time set to b5-37. To enable 
fault detection, set b5-12 = “2” or “5”.

Cause PossibleSolution

Parameters are not set appropriately. Check the settings of parameters b5-36 and b5-37.

Wiring for PID feedback is incorrect. Correct the wiring.

There is a problem with the feedback sensor.
• Check the sensor on the control side.
• Replace the sensor if damaged.

LEDOperatorDisplay FaultName

FbL
PID Feedback Loss

This fault occurs when PID Feedback Loss Detection is programmed to fault (b5-12 = 2) and the PID 
Feedback < PID Feedback Loss Detection Level (b5-13) for the PID Feedback Loss Detection Time (b5-14).

Cause PossibleSolution

Parameters are not set appropriately. Check the settings of parameters b5-13 and b5-14.

Wiring for PID feedback is incorrect. Correct the wiring.

There is a problem with the feedback sensor. Check the sensor on the controller side. If damaged, replace the sensor.

LEDOperatorDisplay FaultName

GF

Ground Fault

• Current shorted to ground exceeded 50% of rated current on output side of the drive.
• Setting L8-09 to 1 enables ground fault detection in models 2A0020 to 2A0069 and 4A0011 to 4A0038.

Cause PossibleSolution

Motor insulation is damaged.
• Check the insulation resistance of the motor.
• Replace the motor.

A damaged motor cable is creating a short circuit.

• Check the motor cable.
• Remove the short circuit and turn the power back on.

• Check the resistance between the cable and the ground terminal .
• Replace the cable.

The leakage current at the drive output is too high.
Reduce the carrier frequency.
Reduce the amount of stray capacitance.

The drive started to run during Current Offset Fault 
or while coasting to a stop.

• The value set exceeds the allowable setting range while the drive automatically adjusts the current 
offset (this happens only attempting to restart a PM motor that is coasting to stop).

• Enable Speed Search at start (b3-01 = 1).
• Perform Speed Search 1 or 2 (H1-□□  = 61 or 62) via one of the external terminals.

Hardware problem. • Replace the drive.

LEDOperatorDisplay FaultName

LF

Output Phase Loss

• Phase loss on the output side of the drive.
• Phase Loss Detection is enabled when L8-07 is set to “1” or “2”.

Cause PossibleSolution

The output cable is disconnected.
• Check for wiring errors and ensure the output cable is connected properly.
• Correct the wiring.

The motor winding is damaged.
• Check the resistance between motor lines.
• Replace the motor if the winding is damaged.

The output terminal is loose. • Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Size and 
Torque Specifications on page 60.

The motor being used is less than 5% of the drive 
rated current. Check the drive and motor capacities.

An output transistor is damaged. Replace the drive.

A single-phase motor is being used. The drive being used cannot operate a single phase motor.

LEDOperatorDisplay FaultName

LF2
Output current imbalance

One or more of the phases in the output current is lost.

Cause PossibleSolution

Phase loss has occurred on the output side of the 
drive.

• Check for faulty wiring or poor connections on the output side of the drive.
• Correct the wiring.
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Terminal wires on the output side of the drive are 
loose.

Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Size and 
Torque Specifications on page 60.

No signal displays from the gate driver board. Replace the drive.

Motor impedance or motor phases are uneven.
• Measure the line-to-line resistance for each motor phase. Ensure all values are the same.
• Replace the motor.

LEDOperatorDisplay FaultName

nSE
Node Setup Error

A terminal assigned to the node setup function closed during Run.

Cause PossibleSolution

The node setup terminal closed during Run. • Check whether a Run command was accidentally entered via the terminals or from a comm. option 
unit.

• Turn off the Run command when using the node setup function.
A Run command was issued while the node setup 
function was active.

LEDOperatorDisplay FaultName

oC
Overcurrent

Drive sensors have detected an output current greater than the specified overcurrent level.

Cause PossibleSolution

The motor has been damaged due to overheating 
or the motor insulation is damaged.

• Check the insulation resistance.
• Replace the motor.

One of the motor cables has shorted out or there is 
a grounding problem.

• Check the motor cables.
• Remove the short circuit and power the drive back up.

• Check the resistance between the motor cables and the ground terminal  .
• Replace damaged cables.

The load is too heavy.

• Measure the current flowing into the motor.
• Replace the drive with a larger capacity unit if the current value exceeds the rated current of the drive.
• Determine if there is sudden fluctuation in the current level.
• Reduce the load to avoid sudden changes in the current level or switch to a larger drive.

The acceleration or deceleration times are too 
short.

Calculate the torque needed during acceleration relative to the load inertia and the specified acceleration 
time.
If the right amount of torque cannot be set, make the following changes:
• Increase the acceleration time (C1-01, -03, -05, -07)
• Increase the S-curve characteristics (C2-01 through C2-04)
• Increase the capacity of the drive.

The drive is attempting to operate a specialized 
motor or a motor larger than the maximum size 
allowed.

• Check the motor capacity.
• Ensure that the rated capacity of the drive is greater than or equal to the capacity rating found on the 

motor nameplate.

Magnetic contactor (MC) on the output side of the 
drive has turned on or off. Set up the operation sequence so that the MC is not tripped while the drive is outputting current.

V/f setting is not operating as expected.
• Check the ratios between the voltage and frequency.
• Set parameter E1-04 through E1-10 appropriately. Set E3-04 through E3-10 when using a second motor.
• Lower the voltage if it is too high relative to the frequency.

Excessive torque compensation.
• Check the amount of torque compensation.
• Reduce the torque compensation gain (C4-01) until there is no speed loss and less current.

Drive fails to operate properly due to noise 
interference.

• Review the possible solutions provided for handling noise interference.
• Review the section on handling noise interference and check the control circuit lines, main circuit lines 

and ground wiring.

Overexcitation gain is set too high.
• Check if fault occurs simultaneously to overexcitation function operation.
• Consider motor flux saturation and reduce the value of n3-13 (Overexcitation Deceleration Gain).

Run command applied while motor was coasting.
• Enable Speed Search at start (b3-01 = “1”).
• Program the Speed Search command input through one of the multi-function contact input terminals 

(H1-□□ = “61” or “62”).

The motor control method and motor do not 
match.

Check which motor control method the drive is set to (A1-02).
• For IM motors, set A1-02 = “0” or “2”.
• For PM motors, set A1-02 = “5”.

The motor cable is too long Use a larger drive.
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LEDOperatorDisplay FaultName

oFA00
Option Card Connection Error at Option Port CN5-A

The option card is incompatible with the drive.

Cause PossibleSolution

The option card is incompatible with the drive. Use a compatible option card.

LEDOperatorDisplay FaultName

oFA01
Option Card Fault (Port A)

Replace the option card.

Cause PossibleSolution

The option card is not connected properly to the 
drive. Turn the power off and reconnect the option card.

LEDOperatorDisplay FaultName

oFA03
Option Card Fault (port A)

Option card self-diagnostic error

oFA04
Option Card Fault (port A)

An error occurred attempting to write to the option card memory.

 to oFA30 to oFA43
Option Card Fault (port A)

Communication ID error

Cause PossibleSolution

Option card or hardware is damaged. Replace the option card. Contact Yaskawa for consultation.

LEDOperatorDisplay FaultName

oH
Heatsink Overheat

The temperature of the heatsink exceeded the value set to L8-02. Default value for L8-02 is determined 
by drive capacity (o2-04).

Cause PossibleSolution

Surrounding temperature is too high.

• Check the temperature surrounding the drive. Verify temperature is within drive specifications.
• Improve the air circulation within the enclosure panel.
• Install a fan or air conditioner to cool the surrounding area.
• Remove anything near the drive that might be producing excessive heat.

Load is too heavy.
• Measure the output current.
• Decrease the load.
• Lower the carrier frequency (C6-02).

Internal cooling fan is stopped. • After replacing the drive, reset the cooling fan maintenance parameter (o4-03 = “0”).

LEDOperatorDisplay FaultName

oH1
Overheat 1 (Heatsink Overheat)

The temperature of the heatsink has exceeded 10 °C plus the default value of L8-02.

Cause PossibleSolution

Surrounding temperature is too high.

• Check the temperature surrounding the drive.
• Improve the air circulation within the enclosure panel.
• Install a fan or air conditioner to cool the surrounding area.
• Remove anything near the drive that might be producing excessive heat.

Load is too heavy.
• Measure the output current.
• Lower the carrier frequency (C6-02).
• Reduce the load.

The internal cooling fan has reached its 
performance life or has malfunctioned.

• Check the maintenance time for the cooling fan (U4-04).
• After replacing fan, reset the fan maintenance time (o4-03 = “0”).

Current flowing to control circuit terminal
+V exceeded the tolerance level.

• Check the current level of the terminal.
• Set the current to the control circuit terminal to be 20 mA or less.

LEDOperatorDisplay FaultName

oH3

Motor Overheat Alarm (PTC Input)

• The motor overheat signal to analog input terminal A1 or A2 exceeded the alarm detection level.
• Detection requires multi-function analog input H3-02 or H3-10 be set to “E”.

Cause PossibleSolution

Tr
ou

bl
es

ho
ot

in
g

6



252

6.4FaultDetection

Motor has overheated

• Check the size of the load, the accel/decel times and the cycle times.
• Decrease the load.
• Increase the acceleration and deceleration times (C1-01 through C1-08).

• Adjust the preset V/f pattern (E1-04 through E1-10). This will mainly involve reducing E1-08 and E1-10.
• Be careful not to lower E1-08 and E1-10 excessively, as this reduces load tolerance at low speeds.

• Check the motor-rated current.
• Enter the motor-rated current as indicated on the motor nameplate (E2-01).
• Ensure the motor cooling system is operating normally.
• Repair or replace the motor cooling system.

LEDOperatorDisplay FaultName

oH4

Motor Overheat Fault (PTC Input)

• The motor overheat signal to analog input terminal A1 or A2 exceeded the fault detection level.
• Detection requires that multi-function analog input H3-02 or H3-10 = “E”.

Cause PossibleSolution

Motor has overheated.

• Check the size of the load, the accel/decel times and the cycle times.
• Decrease the load.
• Increase the acceleration and deceleration times (C1-01 through C1-08).

• Adjust the preset V/f pattern (E1-04 through E1-10). This will mainly involve reducing E1-08 and E1-10. 
Be careful not to lower E1-08 and E1-10 excessively because this reduces load tolerance at low speeds

• Check the motor-rated current.
• Enter the motor-rated current as indicated on the motor nameplate (E2-01).
• Ensure the motor cooling system is operating normally.
• Repair or replace the motor cooling system.

LEDOperatorDisplay FaultName

oL1

Motor Overload

The electrothermal sensor tripped overload protection.
Note:  The U4-16 value must be less than 100 before oL1 can be reset.

Cause PossibleSolution

Load is too heavy. Reduce the load.

Cycle times are too short during acceleration and 
deceleration. Increase the acceleration and deceleration times (C1-01 through C1-08).

• Drive overloaded at low speeds.
• Overload may occur at low speeds when using a 

general-purpose motor, even if operating within 
the rated current limitation.

• Reduce the load.
• Increase the speed.
• If the drive is supposed to operate at low speeds, either increase the motor capacity or use a motor 

specifically designed to operate with the drive.

Although a special type of motor is being used, 
the motor protection selection is set for a general-
purpose motor (L1-01 = 1).

Set L1-01 = “2”.

Voltage is too high for the V/f characteristics.
• Adjust the user set V/f patterns (E1-04 through E1-10). Parameters E1-08 and E1-10 may need to be 

reduced.
• If E1-08 and E1-10 are set too high, there may be very little load tolerance at low speed.

The wrong motor-rated current is set to E2-01.
• Check the motor-rated current.
• Enter the value written on the motor nameplate to parameter E2-01.

The motor base frequency for the drive input 
power is set too low.

• Check the rated frequency indicated on the motor nameplate.
• Enter the rated frequency to E1-06 (Base Frequency).

Multiple motors are running off the same drive. Disable the Motor Protection function (L1-01 = “0”) and install a thermal relay to each motor.

The electrical thermal protection characteristics 
and motor overload characteristics do not match.

• Check the motor characteristics.
• Correct the value set to L1-01 (Motor Protection Function).
• Install an external thermal relay.

The electrical thermal relay is operating at the 
wrong level.

• Check the current rating listed on the motor nameplate.
• Check the value set for the motor-rated current (E2-01).

Motor overheated by overexcitation operation.

• Overexcitation increases the motor losses and the motor temperature. If applied too long, motor 
damage can occur. Prevent excessive overexcitation operation or apply proper cooling to the motor

• Reduce the excitation deceleration gain (n3-13).
• Set L3-04 (Stall Prevention during Deceleration) to a value other than 4.
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Speed Search related parameters are not set to the 
proper values.

• Check values set to Speed Search related parameters.
• Adjust the Speed Search current and Speed Search deceleration times (b3-02 and b3-03 respectively).
• After Auto-Tuning, enable Speed Estimation Type Search (b3-24 = “1”).

Output current fluctuation due to input phase loss Check the power supply for phase loss.

LEDOperatorDisplay FaultName

oL2
Drive Overload

The thermal sensor of the drive triggered overload protection.

Cause PossibleSolution

Load is too heavy. Reduce the load.

Cycle times are too short during acceleration and 
deceleration. Increase the settings for the acceleration and deceleration times (C1-01 through C1-08).

Voltage is too high for the V/f characteristics.
• Adjust the preset V/f pattern (E1-04 through E1-10). This will mainly involve reducing E1-08 and E1-10.
• Be careful not to lower E1-08 and E1-10 excessively because this reduces load tolerance at low speeds.

Drive capacity is too small. Replace the drive with a larger model.

Overload occurred when operating at low speeds.
• Reduce the load when operating at low speeds.
• Replace the drive with a model that is one frame size larger.
• Lower the carrier frequency (C6-02).

Excessive torque compensation. Reduce the torque compensation gain (C4-01) until there is no speed loss but less current.

Speed Search related parameters are not set 
correctly.

• Check the settings for all Speed Search related parameters.
• Adjust the current used during Speed Search and the Speed Search deceleration time (b3-03 and b3-02 

respectively).
• After Auto-Tuning the drive, enable the Speed Search Estimation Type (b3-24 = “1”).

Output current fluctuation due to input phase loss Check the power supply for phase loss.

LEDOperatorDisplay FaultName

oL3
Overtorque Detection 1

The current has exceeded the value set for torque detection (L6-02) for longer than the allowable time 
(L6-03).

Cause PossibleSolution

Parameter settings are not appropriate for the type 
of load. Check the settings of parameters L6-02 and L6-03.

There is a fault on the machine side (e.g., the 
machine is locked up). Check the status of the load. Remove the cause of the fault.

LEDOperatorDisplay FaultName

oL4
Overtorque Detection 2

The current has exceeded the value set for Overtorque Detection 2 (L6-05) for longer than the allowable 
time (L6-06).

Cause PossibleSolution

Parameter settings are not appropriate for the type 
of load. Check the settings of parameters L6-05 and L6-06.

LEDOperatorDisplay FaultName

oL5
Mechanical Weakening Detection 1

Overtorque occurred, matching the conditions specified in L6-08.

Cause PossibleSolution

Overtorque occurred, triggering the mechanical 
weakening level set to L6-08. Check for the cause of mechanical weakening.

LEDOperatorDisplay FaultName

oL7
High-Slip Braking oL

The output frequency stayed constant for longer than the time set in n3-04 during High-slip Braking.

Cause PossibleSolution

Excessive load inertia.
• Reduce deceleration times using parameters C1-02, -04, -06 and -08 in applications that do not use 

High-slip Braking.
• Use a braking resistor to shorten deceleration time.

Motor is driven by the load.

Something on the load side is restricting 
deceleration.

The overload time during High-slip Braking is too 
short.

• Increase parameter n3-04 (High-slip Braking Overload Time).
• Install a thermal relay and increase the parameter setting of n3-04 to the maximum value.
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LEDOperatorDisplay FaultName

oS
Overspeed (Simple V/f with PG)

Pulse input (RP) indicates that motor speed feedback exceeded F1-08 setting.

Cause PossibleSolution

Overshoot or undershoot is occurring.
• Adjust the gain by using the pulse train input parameters (H6-02 through H6-05).
• Increase the settings for C5-01 (Speed Control Proportional Gain 1) and reduce C5-02 (Speed Control 

Integral Time 1).

Incorrect PG pulse settings. Set the H6-02 (Pulse Train Input Scaling) = 100%, the frequency of the PG pulses at maximum motor 
speed.

Inappropriate parameter settings. Check the setting for the overspeed detection level and the overspeed detection time (F1-08 and F1-09).

LEDOperatorDisplay FaultName

ov

Overvoltage

Voltage in the DC bus has exceeded the overvoltage detection level.
• For 200 V class: approximately 410 V
• For 400 V class: approximately 820 V (740 V when E1-01 is less than 400)

Cause PossibleSolution

Deceleration time is too short and regenerative 
energy flows from the motor into the drive.

• Increase the deceleration time (C1-02, -04, -06, -08).
• Install a braking resistor or a dynamic braking resistor unit.
• Enable stall prevention during deceleration (L3-04 = “1”). 

Stall prevention is enabled as the default setting.

Fast acceleration time causes the motor to 
overshoot the speed reference.

• Check if sudden drive acceleration triggers an overvoltage alarm.
• Increase the acceleration time.
• Use longer S-curve acceleration and deceleration times.

Excessive braking load. The braking torque was too high, causing regenerative energy to charge the DC bus. Reduce the braking 
torque, use a braking resistor, or lengthen decel time.

Surge voltage entering from the drive input power.
Install a DC reactor.
Note: Voltage surge can result from thyristor convertor and phase advancing capacitor using same drive 
main input power supply.

Ground fault in the output circuit causing the DC 
bus capacitor to overcharge.

• Check the motor wiring for ground faults.
• Correct grounding shorts and turn the power back on.

Improper Setting of Speed Search related 
parameters. (Includes Speed Search after a 
momentary power loss and after a fault restart.)

• Check the settings for Speed Search related parameters.
• Enable Speed Search Retry function 

(b3-19 greater than or equal to 1 to 10).
• Adjust the current level during Speed Search and the deceleration time (b3-02 and b3-03 respectively).
• Perform Line-to-Line Resistance Auto-Tuning and then enable Speed Estimation Type Speed Search 

(b3-24 = 1).

Excessive regeneration when overshoot occurs 
after acceleration.

• Enable the Overvoltage Suppression function (L3-11 = 1).
• Lengthen the S-curve at acceleration end.

Drive input power voltage is too high.
• Check the voltage.
• Lower drive input power voltage within the limits listed in the specifications.

The dynamic braking transistor is damaged. Replace the drive.

The braking transistor is wired incorrectly.
• Check braking transistor wiring for errors.
• Properly rewire the braking resistor device.

Drive fails to operate properly due to noise 
interference.

• Review the list of possible solutions provided for controlling noise.
• Review the section on handling noise interference and check the control circuit lines, main circuit lines 

and ground wiring.

Load inertia has been set incorrectly.
• Check the load inertia settings when using KEB, overvoltage suppression or Stall Prevention during 

deceleration.
• Adjust L3-25 (Load Inertia Ratio) in accordance with the load.

Braking function is being used in PM Open Loop 
Vector Control. Connect a braking resistor.

Motor hunting occurs.
• Adjust the parameters that control hunting.
• Set the hunting prevention gain (n1-02).
• Adjust the AFR time constant 1 (n2-02) and the AFR time constant 2 (n2-03) when in SV Control.
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LEDOperatorDisplay FaultName

PF
Input Phase Loss

Drive input power has an open phase or has a large imbalance of voltage between phases. Detected 
when L8-05 = 1 (enabled).

Cause PossibleSolution

There is phase loss in the drive input power.
• Check for wiring errors in the main circuit drive input power.
• Correct the wiring.

There is loose wiring in the drive input power 
terminals.

• Ensure the terminals are tightened properly.
• Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Gauges and 

Tightening Torque on page 52 for details.

There is excessive fluctuation in the drive input 
power voltage.

• Check the voltage from the drive input power.
• Review the possible solutions for stabilizing the drive input power.
• Disable Input Phase Loss Detection (L8-05 = “0”). PF is detected if DC bus ripple is too high. If it is 

disabled, there is no fault but the ripple is still too high, thereby the capacitors are stressed more and 
lose lifetime.

There is poor balance between voltage phases. • Stabilize drive input power or disable phase loss detection.

The main circuit capacitors are worn.

• Check the maintenance time for the capacitors (U4-05).
• Replace the drive if U4-05 is greater than 90%.

• Check for anything wrong with the drive input power.
• If nothing is wrong with the drive input power, try the following solutions if the alarm continues:
• Disable Input Phase Loss Protection selection (L8-05 = “0”). PF is detected if DC bus ripple is too high. 

If it is disabled, there is no fault but the ripple is still too high, thereby the capacitors are stressed more 
and lose lifetime.

• Replace the drive.

LEDOperatorDisplay FaultName

PGo
PG Disconnect (for Simple V/f with PG)

No PG pulses are received for longer than the time set to F1-14.

Cause PossibleSolution

Pulse input (RP) is disconnected. Reconnect the pulse input (RP).

Pulse input (RP) wiring is wrong. Correct the wiring.

Motor brake engaged. Ensure the motor brake releases properly.

LEDOperatorDisplay FaultName

rr
Dynamic Braking Transistor

The built-in dynamic braking transistor failed.

Cause PossibleSolution

The braking transistor is damaged. • Cycle power to the drive and check if the fault reoccurs. Refer to Diagnosing and Resetting Faults on 
page 271.

• Replace the drive if the fault continues.The control circuit is damaged.

LEDOperatorDisplay FaultName

SC IGBT Short Circuit

Cause PossibleSolution

IGBT fault • Check motor wiring
• Cycle power to the drive.IGBT short circuit detection and circuit fault

LEDOperatorDisplay FaultName

SEr
Too Many Speed Search Restarts

The number of speed search restarts exceeded the number set to b3-19.

Cause PossibleSolution

Speed Search parameters are set to the wrong 
values.

• Reduce the detection compensation gain during Speed Search (b3-10).
• Increase the current level when attempting Speed Search (b3-17).
• Increase the detection time during Speed Search (b3-18).
• Repeat Auto-Tuning.

The motor is coasting in the opposite direction of 
the run command. Enable Bi-directional Speed Search (b3-14 = “1”).
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LEDOperatorDisplay FaultName

UL3
Undertorque Detection 1

The current has fallen below the minimum value set for torque detection (L6-02) for longer than the 
allowable time (L6-03).

Cause PossibleSolution

Parameter settings are not appropriate for the type 
of load. Check the settings of parameters L6-02 and L6-03.

There is a fault on the machine side. Check the load for any problems.

LEDOperatorDisplay FaultName

UL4
Undertorque Detection 2

The current has fallen below the minimum value set for torque detection (L6-05) for longer than the 
allowable time (L6-06).

Cause PossibleSolution

Parameter settings are not appropriate for the type 
of load. Check the settings of parameters L6-05 and L6-06.

There is a fault on the machine side. Check the load for any problems.

LEDOperatorDisplay FaultName

UL5
Mechanical Weakening Detection 2

The operation conditions matched the conditions set to L6-08.

Cause PossibleSolution

Undertorque was detected and matched the 
condition of mechanical loss detection operation 
selection (L6-08).

Check the load side for any problems.

LEDOperatorDisplay FaultName

Uv1

DC Bus Undervoltage

One of the following conditions occurred while the drive was in operation:
• Voltage in the DC bus fell below the undervoltage detection level (L2-05).
• For 200 V class: approximately 190 V (160 V for single phase drives)
• For 400 V class: approximately 380 V (350 V when E1-01 is less than 400) The fault is output only if L2-01 

= 0 or L2-01 = 1 and the DC bus voltage is under L2-05 for longer than L2-02.

Cause PossibleSolution

Input power phase loss.
• The main circuit drive input power is wired incorrectly.
• Correct the wiring.

One of the drive input power wiring terminals is 
loose.

• Ensure there are no loose terminals.
• Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Gauges and 

Tightening Torque on page 52 for details.

There is a problem with the voltage from the drive 
input power.

• Check the voltage.
• Correct the voltage to within range listed in drive input power specifications.

The power has been interrupted. Correct the drive input power.

Drive internal circuitry has become worn.
• Check the maintenance time for the capacitors (U4-05).
• Replace the drive if U4-05 exceeds 90%.

The drive input power transformer is not large 
enough and voltage drops after switching on 
power.

Check the capacity of the drive input power transformer.

Air inside the drive is too hot. Check the drive internal temperature.

Problem with the CHARGE indicator. Replace the drive.

LEDOperatorDisplay FaultName

Uv2
Control Power Supply Voltage Fault

Voltage is too low for the control drive input power.

Cause PossibleSolution

L2-02 changed from its default value in drive that 
is 7.5 kW or smaller without installing a Momentary 
Power Loss Ride-Thru.

Correct parameter L2-02 setting or install optional Momentary Power Loss Ride-Thru unit.

The wiring for the control power supply is 
damaged.

• Cycle power to the drive. Check if the fault reoccurs.
• Replace the drive if the fault continues to occur.

Internal circuitry is damaged.
• Cycle power to the drive. Check if the fault reoccurs.
• Replace the drive if the fault continues to occur.
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LEDOperatorDisplay FaultName

Uv3
Undervoltage 3 (Inrush Prevention Circuit Fault)

The inrush prevention circuit has failed.

Cause PossibleSolution

The contactor on the inrush prevention circuit is 
damaged.

• Cycle power to the drive. Check if the fault reoccurs.
• Replace the drive if the fault continues to occur.
• Check monitor U4-06 for the performance life of the inrush prevention circuit.
• Replace the drive if U4-06 exceeds 90%.
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6.5AlarmDetection
Alarms are drive protection functions that do not operate the fault contact. The drive will return to original status 
when the cause of the alarm has been removed.
During an alarm condition, the Digital Operator display flashes and an alarm output is generated at the multi-
function outputs (H2-01 to H2-03), if programmed.
Investigate the cause of the alarm and Refer to Alarm Codes, Causes, and Possible Solutions on page 258 for the 
appropriate action.

◆ AlarmCodes,Causes,andPossibleSolutions
Table6.10AlarmCodes,Causes,andPossibleSolutions

LEDOperatorDisplay MinorFaultName

AEr
Station Address Setting Error (CC-Link)

Option card node address is outside the acceptable setting range.

Cause PossibleSolutions
MinorFault
(H2-□□ =

10)

Station number is set outside the possible 
setting range. • Set parameter F6-10 to the proper value if a CC-Link option card is used YES

LEDOperatorDisplay MinorFaultName

bb
Baseblock

Drive output interrupted as indicated by an external baseblock signal.

Cause PossibleSolutions
MinorFault
(H2-□□ =

10)

External baseblock signal entered via multi-
function input terminal (S1 to S7). Check external sequence and baseblock signal input timing. No output

LEDOperatorDisplay MinorFaultName

bUS

Option Communication Error

• After initial communication was established, the connection was lost.
• Assign a run command frequency reference to the option card.

Cause PossibleSolutions
MinorFault
(H2-□□ =

10)

Connection is broken or master controller 
stopped communicating.

• Check for faulty wiring.
• Correct the wiring.
• Repair ground wiring or disconnected cables.

YES

Option card is damaged. If there are no problems with the wiring and the fault continues to occur, replace the option 
card. YES

The option card is not properly connected to 
the drive.

• The connector pins on the option card are not properly lined up with the connector pins 
on the drive.

• Reinstall the option card.
YES

A data error occurred due to noise.

• Check options available to minimize the effects of noise.
• Take steps to counteract noise in the control circuit wiring, main circuit lines and ground 

wiring.
• Try to reduce noise on the controller side.
• Use surge absorbers on magnetic contactors or other equipment causing the disturbance.
• Use cables recommended by Sumitomo, or another type of shielded line. The shield 

should be grounded on the controller side or on the drive input power side.
• All wiring for communications devices should be separated from drive input power lines. 

Install an EMC noise filter to the input side of the drive input power.

YES

LEDOperatorDisplay MinorFaultName

CALL
Serial Communication Transmission Error

Communication has not yet been established.

Cause PossibleSolutions
MinorFault
(H2-□□ =

10)
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Communications wiring is faulty, there is a short 
circuit, or something is not connected properly.

• Check for wiring errors.
• Correct the wiring.
• Remove and ground shorts and reconnect loose wires.

YES

Programming error on the master side. Check communications at start-up and correct programming errors. YES

Communications circuitry is damaged.
• Perform a self-diagnostics check.
• Replace the drive if the fault continues to occur.

YES

Terminal resistance setting is incorrect. The terminal slave drive must have the internal terminal resistance switch set correctly. 
Place DIP switch S2 to the ON position. YES

LEDOperatorDisplay MinorFaultName

CE
MEMOBUS/Modbus Communication Error

Control data was not received correctly for two seconds.

Cause PossibleSolutions
MinorFault
(H2-□□ =

10)

A data error occurred due to noise.

• Check options available to minimize the effects of noise.
• Counteract noise in the control circuit wiring, main circuit lines and ground wiring.
• Reduce noise on the controller side.
• Use surge absorbers on magnetic contactors or other equipment causing the disturbance.
• Use cables recommended by Sumitomo or another type of shielded line. The shield 

should be grounded on the controller side or on the drive input power side.
• Separate all wiring for communications devices from drive input power lines. Install an 

EMC noise filter to the input side of the drive input power.

YES

Communication protocol is incompatible.
• Check the H5 parameter settings as well as the protocol setting in the controller.
• Ensure settings are compatible.

YES

The CE detection time (H5-09) is set shorter 
than the time required for a communication 
cycle to take place.

• Check the PLC.
• Change the software settings in the PLC.
• Set a longer CE detection time (H5-09).

YES

Incompatible PLC software settings or there is a 
hardware problem.

• Check the PLC.
• Remove the cause of the error on the controller side.

YES

Communications cable is disconnected or 
damaged.

• Check the connector for a signal through the cable.
• Replace the communications cable.

YES

LEDOperatorDisplay MinorFaultName

CrST Can Not Reset

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Fault reset was being executed when a run 
command was entered.

• Ensure that a run command cannot be entered from the external terminals or option card 
during fault reset.

• Turn off the run command.
YES

LEDOperatorDisplay MinorFaultName

dEv
Speed Deviation (for Simple V/f with PG)

According to the pulse input (RP), the speed deviation is greater than the setting in F1-10 for a time longer 
than the setting in F1-11.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Load is too heavy Reduce the load. YES

Acceleration and deceleration times are set too 
short. Increase the acceleration and deceleration times (C1-01 through C1-08). YES

The load is locked up. Check the machine. YES

Parameter settings are inappropriate. Check the settings of parameters F1-10 and F1-11. YES

The motor brake engaged. Ensure the brake releases properly. YES
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LEDOperatorDisplay MinorFaultName

dnE Drive Disabled

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

“Drive Enable” is set to a multi-function contact 
input (H1-□□ = 6A) and that signal was 
switched off.

Check the operation sequence. YES

LEDOperatorDisplay MinorFaultName

EF
Forward/Reverse Run Command Input Error

Both forward run and reverse run closed simultaneously for over 0.5 s.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Sequence error
Check the forward and reverse command sequence and correct the problem.
Note: When minor fault EF detected, motor ramps to stop.

YES

LEDOperatorDisplay MinorFaultName

EF0
Option Card External Fault

An external fault condition is present.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

An external fault was received from the PLC 
with F6-03 = 3 (causing the drive to continue 
running when an external fault occurs).

• Remove the cause of the external fault.
• Remove the external fault input from the PLC.

YES

There is a problem with the PLC program. Check the PLC program and correct problems. YES

LEDOperatorDisplay MinorFaultName

EF1
External fault (input terminal S1)

External fault at multi-function input terminal S1.

EF2
External fault (input terminal S2)

External fault at multi-function input terminal S2.

EF3
External fault (input terminal S3)

External fault at multi-function input terminal S3.

EF4
External fault (input terminal S4)

External fault at multi-function input terminal S4.

EF5
External fault (input terminal S5)

External fault at multi-function input terminal S5.

EF6
External fault (input terminal S6)

External fault at multi-function input terminal S6.

EF7
External fault (input terminal S7)

External fault at multi-function input terminal S7.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

An external device has tripped an alarm 
function. Remove the cause of the external fault and reset the multi-function input value. YES

Wiring is incorrect.
• Ensure the signal lines have been connected properly to the terminals assigned for 

external fault detection (H1-□□ = 20 to 2F).
• Reconnect the signal line.

YES

Multi-function contact inputs are set incorrectly.
• Check if the unused terminals have been set for H1-□□ = 20 to 2F (External Fault).
• Change the terminal settings.

YES



261

6.5AlarmDetection

LEDOperatorDisplay MinorFaultName

FbH
Excessive PID Feedback

The PID feedback input is higher than the level set in b5-36 for longer than the time set in b5-37, and b5-12 
is set to 1 or 4.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Parameters settings for b5-36 and b5-37 are 
incorrect. Check parameters b5-36 and b5-37. YES

PID feedback wiring is faulty. Correct the wiring. YES

Feedback sensor has malfunctioned. Check the sensor and replace it if damaged. YES

Feedback input circuit is damaged. Replace the drive. YES

LEDOperatorDisplay MinorFaultName

FbL
PID Feedback Loss

The PID feedback input is lower than the level set in b5-13 for longer than the time set in b5-14, and b5-12 is 
set to 1 or 4.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Parameters settings for b5-13 and b5-14 are 
incorrect. Check parameters b5-13 and b5-14. YES

PID feedback wiring is faulty. Correct the wiring. YES

Feedback sensor has malfunctioned. Check the sensor and replace it if damaged. YES

Feedback input circuit is damaged. Replace the drive. YES

LEDOperatorDisplay MinorFaultName

Hbb
Safe Disable Signal Input

The Safe Disable Input channel is open.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

There is no signal at terminal H1. Check if external safety circuit tripped and disabled the drive. If the Safe Disable function is 
not utilized, check if the terminals HC, H1, and H2 are linked. YES

Internally, the Safe Disable channel is broken. Replace the drive. YES

LEDOperatorDisplay MinorFaultName

HbbF
Safe Disable Signal Input

One of the Safe Disable input channels is open.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

One of the Safe Disable channels is faulty. Replace the drive. YES

LEDOperatorDisplay MinorFaultName

HCA
Current Alarm

Drive current exceeded overcurrent warning level (150% of the rated current).

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Load is too heavy.
• Measure the current flowing through the motor.
• Reduce the load or increase the capacity of the drive.

YES

Acceleration and deceleration times are too 
short.

• Calculate the torque required during acceleration and for the inertia moment.
• If the torque level is not right for the load, take the following steps:
• Increase the acceleration and deceleration times (C1-01 through C1-08).
• Increase the capacity of the drive.

YES

A special-purpose motor is being used, or the 
drive is attempting to run a motor greater than 
the maximum allowable capacity.

• Check the motor capacity.
• Use a motor appropriate for the drive. Ensure the motor is within the allowable capacity 

range.
YES

Tr
ou

bl
es

ho
ot

in
g

6



262

6.5AlarmDetection

LEDOperatorDisplay MinorFaultName

LT-1

Cooling Fan Maintenance Time

The cooling fan has reached its expected maintenance period and may need to be replaced.
Note: An alarm output (H2-□□ = 10) will only be triggered if H2-□□ = 2F.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

The cooling fan has reached 90% of its expected 
performance life. Replace the cooling fan and reset the Maintenance Monitor by setting o4-03 to 0. –

LEDOperatorDisplay MinorFaultName

LT-2

Capacitor Maintenance Time

The main circuit and control circuit capacitors are nearing the end of their expected performance life.
Note:An alarm output (H2-□□ = 10) will only be triggered if H2-□□ = 2F.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

The main circuit and control circuit capacitors 
have reached 90% of their expected 
performance life.

Replace the entire drive. –

LEDOperatorDisplay MinorFaultName

LT-3

Soft Charge Bypass Relay Maintenance Time

The DC bus soft charge relay is nearing the end of its expected performance life.
Note: An alarm output (H2-□□ = 10) will only be triggered if H2-□□ = 2F.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

The DC bus soft charge relay has reached 90% 
of their expected performance life. Replace the entire drive. –

LEDOperatorDisplay MinorFaultName

LT-4

IGBT Maintenance Time (50%)

IGBTs have reached 50% of their expected performance life.
Note:An alarm output (H2-□□ = 10) will only be triggered if H2-□□ = 2F.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

IGBTs have reached 50% of their expected 
performance life. Check the load, carrier frequency, and output frequency. –

LEDOperatorDisplay MinorFaultName

oH
Heatsink Overheat

The temperature exceeded the value set to L8-02.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Surrounding temperature is too high

• Check the surrounding temperature.
• Improve the air circulation within the enclosure panel.
• Install a fan or air conditioner to cool surrounding area.
• Remove anything near drive that may cause extra heat.

YES

Internal cooling fan has stopped.
• Replace the cooling fan. Refer to Cooling Fan Replacement on page 289.
• After replacing the drive, reset the cooling fan maintenance parameter to (o4-03 = “0”).

YES

Airflow around the drive is restricted.

• Provide proper installation space around the drive as indicated in the manual. Refer to 
Correct Installation Orientation on page 34.

• Allow for the specified space and ensure that there is sufficient circulation around the 
control panel.

YES

• Check for dust or foreign materials clogging cooling fan.
• Clear debris caught in the fan that restricts air circulation.

YES
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LEDOperatorDisplay MinorFaultName

oH2
Drive Overheat Warning

“Drive Overheat Warning” was input to a multi-function input terminal, S1 through S7 (H1-□□ = B)

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

An external device triggered and overheat 
warning in the drive.

• Search for the device that tripped the overheat warning.
• Solving the problem will clear the warning.

YES

LEDOperatorDisplay MinorFaultName

oH3
Motor Overheat

The motor overheat signal entered to a multi-function analog input terminal exceeded the alarm level (H3-02 
or H3-10 = E).

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Motor thermostat wiring is fault (PTC input). Repair the PTC input wiring. YES

There is a fault on the machine side (e.g., the 
machine is locked up).

• Check the status of the machine.
• Remove the cause of the fault.

YES

Motor has overheated.

• Check the load size, accel/decel times, and cycle times.
• Decrease the load.
• Increase accel and decel times (C1-01 to C1-08).
• Adjust the preset V/f pattern (E1-04 through E1-10). This will mainly involve reducing E1-

08 and E1-10. Note:Do not lower E1-08 and E1-10 excessively, because this reduces load 
tolerance at low speeds.

• Check the motor-rated current.
• Enter motor-rated current on motor nameplate (E2-01).
• Ensure the motor cooling system is operating normally.
• Repair or replace the motor cooling system.

YES

LEDOperatorDisplay MinorFaultName

oL3
Overtorque 1

Drive output current (or torque in OLV) was greater than L6-02 for longer than the time set in L6-03.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Inappropriate parameter settings. Check parameters L6-02 and L6-03. YES

There is a fault on the machine side (e.g., the 
machine is locked up).

• Check the status of the machine.
• Remove the cause of the fault.

YES

LEDOperatorDisplay MinorFaultName

oL4
Overtorque 2

Drive output current (or torque in OLV) was greater than L6-05 for longer than the time set in L6-06.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Parameter settings are not appropriate. Check parameters L6-05 and L6-06. YES

There is a fault on the machine side (e.g., the 
machine is locked up).

• Check the status of the machine being used.
• Remove the cause of the fault.

YES

LEDOperatorDisplay MinorFaultName

oL5
Mechanical Weakening Detection 1

Overtorque occurred, matching the conditions specified in L6-08.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Overtorque occurred, triggering the mechanical 
weakening level set to L6-08. Check for the cause of mechanical weakening. YES

LEDOperatorDisplay MinorFaultName

oS
Overspeed (for Simple V/f with PG)

Pulse input (RP) indicates that motor speed feedback exceeded F1-08 setting.
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Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Overshoot or undershoot is occurring.

• Adjust the gain by using the pulse train input parameters (H6-02 through H6-05).
• Adjust the speed feedback accuracy.
• Increase the settings for C5-01 (Speed Control Proportional Gain 1) and reduce C5-02 

(Speed Control Integral Time 1).

YES

PG pulse settings are incorrect. Set the H6-02 (Pulse Train Input Scaling) to the frequency of PG pulses at maximum motor 
speed. YES

Parameter settings are inappropriate. Check the setting for the overspeed detection level and the overspeed detection time (F1-08 
and F1-09). YES

LEDOperatorDisplay MinorFaultName

ov

DC Bus Overvoltage

The DC bus voltage exceeded the trip point. 
For 200 V class: approximately 410 V
For 400 V class: approximately 820 V (740 V when E1-01 < 400)

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Surge voltage present in the drive input power.
• Install an AC or DC reactor.
• Voltage surge can result from a thyristor convertor and a phase advancing capacitor 

operating on the same drive input power system.
YES

• The motor is short-circuited.
• Ground current has over-charged the main 

circuit capacitors via the drive input power.

• Check the motor power cable, relay terminals and motor terminal box for short circuits.
• Correct grounding shorts and turn the power back on.

YES

Noise interference causes the drive to operate 
incorrectly.

• Review possible solutions for handling noise interference.
• Review section on handling noise interference and check control circuit lines, main circuit 

lines and ground wiring.
• If the magnetic contactor is identified as a source of noise, install a surge protector to the 

MC coil.

YES

Set number of fault restarts (L5-01) to a value other than 0. YES

LEDOperatorDisplay MinorFaultName

PASS MEMOBUS/Modbus Comm. Test Mode Complete

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

MEMOBUS/Modbus test has finished normally. This verifies that the test was successful. No output

LEDOperatorDisplay MinorFaultName

PGo
PG Disconnect (for Simple V/f with PG)

Detected when no PG pulses received for a time longer than setting in F1-14.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Pulse input (RP) is disconnected. Reconnect the pulse input (RP). YES

Pulse input (RP) wiring is wrong. Correct the wiring. YES

Motor brake is engaged. Ensure the brake releases properly YES

LEDOperatorDisplay MinorFaultName

rUn
Motor Switch during Run

A command to switch motors was entered during run.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

A motor switch command was entered during 
run.

Change the operation pattern so that the motor switch command is entered while the 
drive is stopped. YES
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LEDOperatorDisplay MinorFaultName

SE MEMOBUS/Modbus Communication Test Mode Error

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

A digital input programmed to 67H (MEMOBUS/
Modbus test) was closed while the drive was 
running.

Stop the drive and run the test again. No output

LEDOperatorDisplay MinorFaultName

TrPC
IGBT Maintenance Time (90%)

IGBTs have reached 90% of their expected performance life.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

IGBTs have reached 90% of their expected 
performance life. Replace the drive. YES

LEDOperatorDisplay MinorFaultName

UL3
Undertorque Detection 1

Drive output current (or torque in OLV) less than L6-02 for longer than L6-03 time.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Inappropriate parameter settings. Check parameters L6-02 and L6-03. YES

Load has dropped or decreased significantly. Check for broken parts in the transmission system. YES

LEDOperatorDisplay MinorFaultName

UL4
Undertorque Detection 2

Drive output current (or torque in OLV) less than L6-05 for longer than L6-06 time.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Inappropriate parameter settings. Check parameters L6-05 and L6-06. YES

The load has dropped or decreased significantly. Check for broken parts in the transmission system. YES

LEDOperatorDisplay MinorFaultName

Uv

Undervoltage

One of the following conditions was true when the drive was stopped and a run command was entered:
• DC bus voltage dropped below the level specified in L2-05.
• Contactor to suppress inrush current in the drive was open.
• Low voltage in the control drive input power. This alarm outputs only if L2-01 is not 0 and DC bus voltage 

is under L2-05.

Cause PossibleSolutions

MinorFault
Output

(H2-□□=
10)

Phase loss in the drive input power. Check for wiring errors in the main circuit drive input power. Correct the wiring. YES

Loose wiring in the drive input power terminals.
• Ensure the terminals have been properly tightened.
• Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire 

Gauges and Tightening Torque on page 52
YES

There is a problem with the drive input power 
voltage.

• Check the voltage.
• Lower the voltage of the drive input power so that it is within the limits listed in the 

specifications.
YES

Drive internal circuitry is worn.
• Check the maintenance time for the capacitors (U4-05).
• Replace the drive if U4-05 exceeds 90%.

YES

The drive input power transformer is not large 
enough and voltage drops when the power is 
switched on.

• Check for a tripped alarm when the magnetic contactor, line breaker and leakage breaker 
are turned on.

• Check the capacity of the drive input power transformer.
YES

Air inside the drive is too hot. • Check the temperature inside the drive. YES

The CHARGE indicator light is broken or 
disconnected. • Replace the drive. YES
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6.6OperatorProgrammingErrors
An Operator Programming Error (oPE) occurs when an inappropriate parameter is set or an individual parameter 
setting is inappropriate.
The drive will not operate until the parameter is set correctly; however, no alarm or fault outputs will occur. If an 
oPE occurs, investigate the cause and Refer to oPE Codes, Causes, and Possible Solutions on page 266 for the 
appropriate action. When an oPE error is displayed, press the ENTER button to display U1-18 (oPE fault constant). 
This monitor displays the parameter causing the oPE error.

◆ oPECodes,Causes,andPossibleSolutions
Table6.11oPECodes,Causes,andPossibleSolutions

LEDOperatorDisplay ErrorName

oPE01
Drive Capacity Setting Fault

Drive capacity and the value set to o2-04 do not match.

Cause PossibleSolutions

The drive capacity setting (o2-04) and the actual capacity of the drive are not the 
same. Correct the value set to o2-04.

LEDOperatorDisplay ErrorName

oPE02
Parameter Range Setting Error

Use U1-18 to find parameters set outside the range.

Cause PossibleSolutions

Parameters were set outside the possible setting range. Set parameters to the proper values.

Note: Other errors are given precedence over oPE02 when multiple errors occur at the same time.

LEDOperatorDisplay ErrorName

oPE03
Multi-Function Input Selection Error

A contradictory setting is assigned to multi-function contact inputs H1-01 
to H1-07.

Cause PossibleSolutions

• The same function is assigned to two multi-function inputs.
• Excludes “Not used” and “External Fault.”

• Ensure all multi-function inputs are assigned to different functions.
• Re-enter the multi-function settings to ensure this does not occur.

The Up command was set but the Down command was not, or vice versa (settings 
10 vs. 11). Correctly set functions that need to be enabled in combination with other 

functions.The Up 2 command was set but the Down 2 command was not, or vice versa 
(settings 75 vs. 76).

• Run/Stop command for a 2-Wire sequence 2 was set (H1-□□ = 42), but 
forward/reverse command (H1-□□ = 43) was not.

• “Drive Enable” is set to multi-function input S1 or S2 (H1-01 = 6A or H1-02 = 6A).

Correctly set functions that need to be enabled in combination with other 
functions.

Two of the following functions are set at the same time:
• Up/Down Command (10 vs. 11)
• Up 2/Down 2 Command (75 vs. 76)
• Hold Accel/Decel Stop (A)
• Analog Frequency Reference Sample/Hold (1E)
• Offset Frequency 1, 2, 3 Calculations (44, 45, 46)

• Check if contradictory settings have been assigned to the multi- function 
input terminals at the same time.

• Correct setting errors.

The Up/Down command (10, 11) is enabled at the same time as PID control (b5-
01). Disable control PID (b5-01 = “0”) or disable the Up/Down command.
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Settings for NC and NO input for the following functions were selected at the 
same time:
• External Search Command 1 and External Search Command 2 (61 vs. 62)
• Fast-Stop N.O. and Fast-Stop N.C.

(15 vs. 17)
• KEB for Momentary Power Loss and High Slip Braking

(65, 66, 7A, 7B vs. 68)
• Motor Switch Command and Accel/Decel Time 2

(16 vs. 1A)
• KEB Command 1 and KEB Command 2

(65, 66 vs. 7A, 7B)
• FWD Run Command (or REV) and FWD/REV Run Command (2-wire)

(40, 41 vs. 42, 43)
• External DB Command and Drive Enable

(60 vs. 6A)
• Motor Switch Command and Up 2/Down 2 Command

(16 vs. 75, 76)

Check for contradictory settings assigned to the multi-function input
terminals at the same time. Correct setting errors.

One of the following settings was entered while H1-□□ = 2 (External Reference 
1/2):
• b1-15 = 4 (Pulse Train Input) and H6-01 (Pulse Train Input Function Selection) 

not = 0 (Frequency Reference)
• b1-15 or b1-16 set to 3 but no option card connected
• Although b1-15 = 1 (Analog Input) and H3-02 or H3-10 are set to 0 (Frequency 

Bias).
Correct the settings for the multi-function input terminal parameters.

H2-□□ = 38 (Drive Enabled) but H1-□□ is not set to 6A (Drive Enable).

H1-□□ = 7E (Direction Detection) although H6-01 is not set to 3 (Simple V/f 
with PG).

LEDOperatorDisplay ErrorName

oPE04 Initialization required.

Cause PossibleSolutions

The drive, control board, or terminal board has been replaced and the parameter 
settings between the control board and the terminal board no longer match.

To load the parameter settings to the drive that are stored in the terminal 
board, set A1-03 to 5550. Initialize parameters after drive replacement by 
setting A1-03 to 1110 or 2220.

LEDOperatorDisplay ErrorName

oPE05 Run Command/Frequency Reference Source Selection Error

Cause PossibleSolutions

Frequency reference is assigned to an option card (b1-01 = 3) that is not 
connected to the drive.

Reconnect the option card to the drive.
The Run command is assigned to an option card (b1-02 = 3) that is not connected 
to the drive.

Frequency reference is assigned to the pulse train input (b1-01 = 4), but terminal 
RP is not set for pulse train input (H6-01 > 0) Set H6-01 to “0”.

LEDOperatorDisplay ErrorName

oPE07
Multi-Function Analog Input Selection Error

A contradictory setting is assigned to multi-function analog inputs H3-02 
through to H3-10 and PID functions conflict.

Cause PossibleSolutions

H3-02 and H3-10 are set to the same value.
Change the settings to H3-02 and H3-10 so that functions no longer 
conflict. Note: Both 0 (primary analog frequency reference) and F (Not 
Used) can be set to H3-02 and H3-10 at the same time.

The following simultaneous contradictory settings: H3-02 or H3-10 = B (PID 
Feedback) H6-01 (Pulse Train Input) = 1 (PID Feedback)

Disable one of the PID selections.

The following simultaneous contradictory settings: H3-02 or H3-10 = C (PID 
Target Value) H6-01 = 2 (pulse train input sets the PID target value)

The following simultaneous contradictory settings: H3-02 or H3-10 = C (PID 
Target Value) b5-18 = 1 (enables b5-19 as the target PID value)

The following simultaneous contradictory settings: H6-01 or H3-10 = C (PID 
Target Value) b5-18 = 1 (enables b5-19 as the target PID value)

LEDOperatorDisplay ErrorName

oPE08
Parameter Selection Error

A function has been set that cannot be used in the motor control method 
selected.

Cause PossibleSolutions
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Attempted to use a function in the V/f motor control method that is only possible 
in Sensorless Vector Control. Check the motor control method and the functions available.

Simple V/f with PG was enabled while not in V/f Control (H6-01 = 3). To use Simple V/f with PG, ensure the motor control method has been set 
to V/f Control (A1-02 = “0”).

In Sensorless Vector Control, n2-02 is greater than n2-03 Correct parameter settings so that n2-02 is less than n2-03.

In Sensorless Vector Control, C4-02 is greater than C4-06 Correct parameter settings so that C4-02 is less than C4-06.

Note:Use U1-18 to find which parameters are set outside the specified setting range. Other errors are given precedence over oPE08 when multiple errors 
occur at the same time.

LEDOperatorDisplay ErrorName

oPE09
PID Control Selection Fault

PID control function selection is incorrect. Requires that PID control is 
enabled (b5-01 = 1 to 4).

Cause PossibleSolutions

The following simultaneous contradictory settings:
• b5-15 not 0.0 (PID Sleep Function Operation Level)
• The stopping method is set to either DC injection braking or coast to stop with 

a timer (b1-03 = 2 or 3).

• Set b5-15 to a value other than 0.
• Set the stopping method to coast to stop or ramp to stop (b1-03 = 0 or 1).

• D control is being used on the setpoint deviation (b5-01 = 1) or on the feedback 
value (b5-01 = 2).

• A negative PID output value is set to operate the drive in reverse (b5-11 = 1) 
and the frequency reference lower limit greater than 0 (d2-02 > 0).

Set parameters b5-01, b5-11, and d2-02 to the proper values.

• D control is being used on the setpoint deviation and the frequency reference 
plus the PID output (b5-01 = 4), D control is being used on the feedback value 
and the frequency reference plus the PID output (b5-01 = 4).

• The frequency reference lower limit is set to a value greater than 0 (d2-02 > 0).

Set parameters b5-01 and d2-02 to the proper values.

The absolute value of the lower limit for PID output is greater than the PID upper 
limit (b5-34 > b5-06). Set parameters b5-34 and b5-06 to the proper values.

LEDOperatorDisplay ErrorName

oPE10

V/f Data Setting Error

One or more of the parameters listed below are not set according to the 
formula:
• E1-09 ≤ E1-07 < E1-06 ≤ E1-11 ≤ E1-04
• E3-09 ≤ E3-07 < E3-06 ≤ E3-11 ≤ E3-04

Cause PossibleSolutions

V/f pattern setting error. Correct the settings for E1-04, E1-06, E1-07, E1-09, and E1-11. For motor 2, 
correct E3-04, E3-06, E3-07, E3-09, and E3-11.

LEDOperatorDisplay ErrorName

oPE11
Carrier Frequency Setting Error

Correct the setting for the carrier frequency.

Cause PossibleSolutions

The following simultaneous contradictory settings: C6-05 is greater than 6 and 
C6-04 is greater than C6-03 (carrier frequency lower limit is greater than the 
upper limit). If C6-05 is less than or equal to 6, the drive operates at C6-03. Correct the parameter settings.

Upper and lower limits between C6-02 and C6-05 contradict each other.

LEDOperatorDisplay ErrorName

oPE13
Pulse Monitor Selection Error

Incorrect setting of monitor selection for Pulse Train (H6-06).

Cause PossibleSolutions

Scaling for the Pulse Train monitor is set to 0 (H6-07 = 0) while H6-06 is not set to 
000, 031, 101, 102, 105, or 116.

Change scaling for the Pulse Train monitor or set H6-06 to 000, 031, 101, 
102, 105, or 116.
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6.7Auto-TuningFaultDetection
Auto-Tuning faults are shown below. When the following faults are detected, the fault is displayed on the Digital 
Operator and the motor coasts to a stop. No fault or alarm outputs will occur

◆ Auto-TuningCodes,Causes,andPossibleSolutions
Table6.12Auto-TuningCodes,Causes,andPossibleSolutions

LEDOperatorDisplay ErrorName

End1 Excessive V/f Setting. Displayed after Auto-Tuning is complete.

Cause PossibleSolutions

The torque reference exceeded 20% during 
Auto-Tuning.

• Before Auto-Tuning the drive, verify the information written on the motor nameplate and enter that data to 
T1-03 through T1-05.

• Enter proper information to parameters T1-03 to T1-05 and repeat Auto-Tuning.
• If possible, disconnect the motor from the load and perform Auto-Tuning.

The no-load current exceeded 80% of the drive 
rated current during Auto-Tuning.

LEDOperatorDisplay ErrorName

End2 Motor Iron-Core Saturation Coefficient. Detected only during Rotational Auto-Tuning and displayed after 
Auto-Tuning is complete.

Cause PossibleSolutions

Motor data entered during Auto-Tuning was 
incorrect.

• Enter the correct data.
• Restart Auto-Tuning and enter the correct information.

Auto-Tuning calculated values outside the 
parameter setting range, assigning the iron-
core saturation coefficient (E2-07, E2-08) a 
temporary value.

• Check and correct faulty motor wiring.
• Disconnect the motor from machine and perform Rotational Auto-Tuning.

LEDOperatorDisplay ErrorName

End3 Rated Current Setting Alarm (displayed after Auto-Tuning is complete)

Cause PossibleSolutions

• The motor line-to-line resistance and the 
motor-rated current are not consistent with 
one another.

• The correct current rating printed on the 
nameplate was not entered into T1-04.

• Check the setting of parameter T1-04.
• Check the motor data and repeat Auto-Tuning.

LEDOperatorDisplay ErrorName

Er-01 Motor Data Error

Cause PossibleSolutions

Motor data entered during Auto-Tuning was 
incorrect.

• Enter the correct data.
• Restart Auto-Tuning and enter the correct information.

Motor output and motor-rated current settings 
(T1-02 and T1-04) do not match.

• Check the drive and motor capacities.
• Correct the settings of parameters T1-02 and T1-04.

Motor output and no-load current settings 
(T1-04 and E2-03) do not match. Data required 
when Auto-Tuning for SV Control or Stationary 
Auto-Tuning.

• Check the motor-rated current and no-load current.
• Correct the settings of parameters T1-04 and E2-03.

Base frequency and base motor rotations (T1-
05 and T1-07) do not match. Set T1-05 and T1-07 to the correct value.

LEDOperatorDisplay ErrorName

Er-02 Minor Fault

Cause PossibleSolutions

Motor data entered during Auto-Tuning was 
incorrect.

• Enter the correct data.
• Restart Auto-Tuning and enter the correct information.

The wiring is faulty. • Check the wiring and correct defective connections.
• Check around the machine.
• Check the load.Load is too heavy.

LEDOperatorDisplay ErrorName

Er-03 STOP Button Input

Cause PossibleSolutions

Auto-Tuning canceled by pressing STOP 
button. Auto-Tuning did not complete properly and will have to be performed again.

LEDOperatorDisplay ErrorName

Er-04 Line-to-Line Resistance Error
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Motor data entered during Auto-Tuning was 
incorrect.

• Enter the correct data.
• Restart Auto-Tuning and enter the correct information.

Auto-Tuning did not complete within 
designated time frame. • Check and correct faulty motor wiring.

• Disconnect the motor from machine and perform Rotational Auto-Tuning.Drive-calculated values outside parameter 
setting range.

LEDOperatorDisplay ErrorName

Er-05 No-Load Current Error

Cause PossibleSolutions

Motor data entered during Auto-Tuning was 
incorrect.

• Enter the correct data.
• Restart Auto-Tuning and enter the correct information.

Auto-Tuning did not complete within 
designated time frame. • Check and correct faulty motor wiring.

• Disconnect the motor from machine and perform Rotational Auto-Tuning.Drive-calculated values outside parameter 
setting range.

LEDOperatorDisplay ErrorName

Er-08 Rated Slip Error

Cause PossibleSolutions

Motor data entered during Auto-Tuning was 
incorrect.

• Enter the correct data.
• Restart Auto-Tuning and enter the correct information.

Auto-Tuning did not complete within 
designated time frame. • Check and correct faulty motor wiring.

• Disconnect the motor from machine and perform Auto-Tuning.Values calculated by the drive are outside the 
allowable parameter setting ranges.

LEDOperatorDisplay ErrorName

Er-09 Acceleration Error (detected only during Rotational Auto-Tuning)

Cause PossibleSolutions

The motor did not accelerate for the specified 
acceleration time.

• Increase the acceleration time (C1-01).
• Check if it is possible to disconnect the machine from the motor.

Torque limit when motoring is too low (L7-01 
and L7-02).

• Check the settings of parameters L7-01 and L7-02.
• Increase the setting.

LEDOperatorDisplay ErrorName

Er-11 Motor Speed Fault (detected only when Auto-Tuning is enabled)

Cause PossibleSolutions

Torque reference is too high. (Enabled in SV 
only.)

• Increase the acceleration time (C1-01).
• Disconnect the machine from the motor, if possible.

LEDOperatorDisplay ErrorName

Er-12 Current Detection Error

Cause PossibleSolutions

One of the motor phases is missing (U/T1, V/
T2, W/T3). Check motor wiring and correct problems.

Current exceeded the current rating of the 
drive.

• Check the motor wiring for a short between motor lines.
• If a magnetic contactor is used between motors, ensure it is on.
• Replace the drive.The current is too low.

Attempted Auto-Tuning without motor 
connected to the drive. Connect the motor and perform Auto-Tuning.

Current detection signal error. Replace the drive.
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6.8DiagnosingandResettingFaults
When a fault occurs and the drive stops, follow the instructions below to remove whatever conditions triggered the 
fault, then restart the drive.

◆ FaultOccursSimultaneouslywithPowerLoss
WARNING!Electrical Shock Hazard. Ensure there are no short circuits between the main circuit terminals (R/L1, S/L2, and T/L3) or between 
the ground and main circuit terminals before restarting the drive. Failure to comply may result in serious injury or death and will cause 
damage to equipment.

1. Turn on the drive input power.
2.  Use monitor parameters U2-□□ to display data on the operating status of the drive just before the fault 

occurred.
3. Remove the cause of the fault and reset.

Note:  To find out what faults were triggered, check U2-02 (Fault History). Information on drive status when the fault occurred such 
as the frequency, current and voltage, can be found in U2-03 through U2-17. Refer to Viewing Fault Trace Data After Fault on 
page 271 for information on how to view fault trace data.

Note: When the fault continues to be displayed after cycling power, remove the cause of the fault and reset.

◆ IftheDriveStillhasPowerAfteraFaultOccurs
1. Look at the LED operator for information on the fault that occurred.
2.  Refer to Fault Displays, Causes, and Possible Solutions on page 245
3. Reset the fault. Refer to Fault Reset Methods on page 271.

◆ FaultResetMethods
AftertheFaultOccurs Procedure

Fix the cause of the fault, restart the 
drive, and reset the fault Press  on the digital operator.

Fix the cause of the fault and reset via 
Fault Reset Digital Input S4.

Close then open the fault signal digital input via 
terminal S4. S4 is set fault reset as default (H1-04
= 12)

Fault Reset Switch
Drive

S4 Fault Reset Digital Input

SC Digital Input Common

If the above methods do not reset the fault, turn off the drive main power supply. Reapply 
power after LED operator display is out.

ON

OFF

2

1

◆ ViewingFaultTraceDataAfterFault
Step Display/Result

1. Turn on the drive input power. The first screen displays. ➡

2. Press  until the monitor screen is displayed. ➡

3. Press  to display the parameter setting screen. ➡

4. Press  and > until U2-02 (Fault History) is displayed. ➡

5. Press  to view most recent fault (here, EF3). ➡

6. Press  to view drive status information when fault 
occurred.

7. Parameters U2-03 through U2-17 help determine cause of 
fault. ➡  to 
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6.9TroubleshootingwithoutFaultDisplay
This section describes troubleshooting problems that do not trip an alarm or fault.

◆ CannotChangeParameterSettings
Cause PossibleSolutions

The drive is running the motor (i.e., the Run command is 
present).

• Stop the drive and switch over to the Programming Mode.
• Most parameters cannot be edited during run.

The Access Level is set to restrict access to parameter 
settings. • Set the Access Level to allow parameters to be edited (A1-01 = 2).

The operator is not in the Parameter Setup Mode (the LED 
screen will display “PAr”).

• See what mode the LED parameter is current set for.
• Parameters cannot be edited when in the Setup Mode (“STUP”). Switch modes so that “PAr” 

appears on the screen.

A multi-function contact input terminal is set to allow or 
restrict parameter editing (H1-01 through H1-07 = 1B).

• When the terminal is open, parameters cannot be edited.
• Turn on the multi-function contact input set to 1B.

The wrong password was entered.

• If the password entered to A1-04 does not match the password saved to A1-05, then drive 
settings cannot be changed.

• Reset the password.
If you cannot remember the password:
• Display parameter A1-04. Press the  button while pressing  at the same time.

Parameter A1-05 will appear.
• Set a new password to parameter A1-05.

Undervoltage was detected.
• Check the drive input power voltage by looking at the DC bus voltage (U1-07).
• Check all main circuit wiring.

◆ MotorDoesNotRotateProperlyafterPressingRUNButtonorafterEnteringExternal
RunCommand

■ MotorDoesNotRotate
Cause PossibleSolutions

The drive is not in the Drive 
Mode.

• Check if the DRV light on the LED operator is lit.
• Enter the Drive Mode to begin operating the motor. Refer to The Drive and Programming Modes on page 78.

The  button was pushed.

Stop the drive and check if the correct frequency reference source is selected. If the operator keypad shall be the source, 
the LO/RE button LED must be on, if the source is REMOTE, it must be off.
Take the following steps to solve the problem:
• Push the  button.
• If o2-01 is set to 0, then the LO/RE button will be disabled.

Auto-Tuning has just completed.
• When Auto-Tuning has completed, the drive is switched back to the Programming Mode. The Run command will not be 

accepted unless the drive is in the Drive Mode.
• Use the LED operator to enter the Drive Mode. Refer to The Drive and Programming Modes on page 78.

A Fast-Stop was executed and 
has not yet been reset. Reset the Fast-Stop command.

Settings are incorrect for the 
source that provides the run 
command.

Check parameter b1-02 (Run Command Selection).
Set b1-02 so that it corresponds with the correct run command source.
0: LED operator
1: Control circuit terminal (default setting)
2: MEMOBUS/Modbus communications
3: Option card

One of the Safety Inputs is open.
• Check for a short-circuit between terminals H1 and HC.
• See if one of the Safety Inputs is open.
• Correct any faulty wiring.

There is faulty wiring in the 
control circuit terminals.

• Check the wiring for the control terminal.
• Correct wiring mistakes.
• Check the input terminal status monitor (U1-10).
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Cause PossibleSolutions

The drive has been set to accept 
the frequency reference from the 
incorrect source.

Check parameter b1-01 (Frequency Reference Selection 1). 
Set b1-01 to the correct source of the frequency reference. 
0: LED operator
1: Control circuit terminal (default setting) 
2: MEMOBUS/Modbus communications
3: Option card
4: Pulse train input (RP)

The terminal set to accept the 
main speed reference is set to the 
incorrect voltage and/or current.

If the frequency reference is set at terminal A1, check parameter H3-01 for the correct signal level selection. If terminal A2 
is used, check DIP switch S1. Then select the correct input level for terminal A2 in parameter H3-08. Refer to DIP Switch S1 
Analog Input Signal Selection on page 65.

Selection for the sink/source 
mode is incorrect. Check DIP switch S3. Refer to Sinking/Sourcing Mode Switch on page 63.

Frequency reference is too low.
• Check the frequency reference monitor (U1-01).
• Increase the frequency by changing the maximum output frequency (E1-09).

Multi-function analog input 
is set up to accept gain for 
the frequency reference, but 
no voltage (current) has been 
provided.

• Check the multi-function analog input settings.
• Check if analog input A1 or A2 is set for frequency reference gain (H3-02/10 = 1). If so, check if the correct signal is 

applied to the terminal. The gain and the frequency reference will be 0 if no signal is applied to the gain input.
• Check if H3-02 and H3-10 have been set to the proper values.
• Check if the analog input value has been set properly.

The  button was pressed 
when the drive was started from a 
REMOTE source.

• When the  button is pressed, the drive will decelerate to stop.

• Switch off the run command and then re-enter a run command.

• The  button is disabled when o2-02 is set to 0.

Motor is not producing enough 
torque in the V/f motor control 
method.

• Ensure the selected V/f pattern corresponds with the characteristics of the motor being used.
• Set the correct V/f pattern to E1-03.
• When E1-03 = F, increase both the minimum and mid output frequency voltages (E1-08, E1-10).

Increase the frequency reference so that it is higher than the minimum frequency reference (E1-09).

Perform Line-to-Line Resistance Auto-Tuning when using particularly long motor cables.

Increase the torque compensation gain (C4-01).

Motor is not producing enough 
torque in Sensorless Vector 
Control.

• Execute Rotational Auto-Tuning.
• If the motor cables are replaced with longer cables after Rotational Auto-Tuning was performed, Auto-Tuning may need 

to be repeated due to voltage drop across the line.

• Check if the torque limit parameters have been set too low (L7-01 through L7-04).
• Reset the torque limit back to its default setting (200%).

Increase both the minimum and mid output frequency voltages (E1-08 and E1-10).

The drive is set for both 2-Wire 
and 3-Wire sequence at the same 
time.

• The drive is set for a 3-Wire sequence when one of parameters H1-03 through H1-07 is set to 0.
• If the drive is supposed to be set up for a 2-Wire sequence, then ensure parameters H1-03 through H1-07 are not set to 0.
• If the drive is supposed to be set up for a 3-Wire sequence, then H1-□□ must be set to 0.

■ MotorRotatesintheOppositeDirectionfromtheRunCommand
Cause PossibleSolutions

Phase wiring between the drive and motor is incorrect.

• Check the motor wiring.
• Switch two motor cables (U, V, and W) to reverse motor direction.
• Connect drive output terminals U/T1, V/T2 and W/T3 in the right order to the corresponding motor 

terminals U, V, and W.
• Change the setting of parameter b1-14.

The forward direction for the motor is setup incorrectly.

Typically, forward is designated as being counterclockwise when looking from the motor shaft (refer 
to the figure below).

1

2
1.ForwardRotatingMotor(lookingdownthemotorshaft)
2.MotorShaft

The motor is running at almost 0 Hz and the Speed 
Search estimated the speed to be in the opposite 
direction.

• Disable bi-directional search (b3-14 = “0”) so that Speed Search is performed only in the specified 
direction.

Note:  Check the motor specifications for the forward and reverse directions.
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■ MotorRotatesinOneDirectionOnly
Cause PossibleSolutions

Thedriveprohibitsreverserotation.
• Check parameter b1-04.
• Set the drive to allow the motor to rotate in reverse (b1-04 = “0”).

A Reverse run signal has not been entered, although 
3-Wire sequence is selected.

• Make sure that one of the input terminals S3 to S7 used for the 3-Wire sequence has been set for 
reverse.

■ MotorisTooHot
Cause PossibleSolutions

The load is too heavy.

If the load is too heavy for the motor, the motor will overheat as it exceeds its rated torque value for 
an extended period of time.
Keep in mind that the motor also has a short-term overload rating in addition to the possible 
solutions provided below:
• Reduce the load.
• Increase the acceleration and deceleration times.
• Check the values set for the motor protection (L1-01, L1-02) as well as the motor rated current (E2-

01).
• Increase motor capacity.

The air around the motor is too hot.
• Check the ambient temperature.
• Cool the area until it is within the specified temperature range.

The drive is operating in a vector control mode but 
Auto-Tuning has not yet been performed.

• Perform Auto-Tuning.
• Calculate the motor value and reset the motor parameters.
• Change the motor control method to V/f Control (A1-02 = “0”).

Insufficient voltage insulation between motor phases.

When the motor is connected to terminals U/T1, V/T2, and W/T3, voltage surges occur between the 
motor coils and drive switching.
Normally, surges can reach up to three times the drive input power supply voltage (600 V for 200 V 
class, and 1200 V for 400 V class).
• Use a motor with voltage tolerance higher than the max voltage surge.
• Use a motor designed to work specifically with a drive when using a 400 V class unit.
• Install an AC reactor on the output side of the drive.

The motor fan has stopped or is clogged. Check the motor fan.

■ DriveDoesNotAllowSelectionofRotationalAuto-Tuning
Cause PossibleSolutions

The drive is in the incorrect motor 
control method for Rotational 
Auto-Tuning.

• Check if the drive is set to V/f Control by accident (A1-02 = 0).
• Change the motor control method to Sensorless Vector Control (A1-02 = “2”).

■ MotorHuntingOccursatLowSpeeds
Cause PossibleSolutions

Excessive load inertia in Sensorless Vector Control.

• Excess load inertia can cause motor hunting in Open Loop Vector Control due to slow motor 
response.

• Increase the speed feedback detection control time constant (n2-02) from its default value of 50 
ms to an appropriate level between 200 and 1000 ms. Adjust this setting in combination with n2-
03 (Feedback Detection Control Time Constant 2).

■ oPE02ErrorOccurswhenLoweringtheMotorRatedCurrentSetting
Cause PossibleSolutions

The motor rated current and the motor no-load current 
settings in the drive are incorrect.

The user is trying to set the motor rated current in E2-01 to a value lower than the no-load current 
set in E2-03.
• Make sure that value set in E2-01 is higher than E2-03. Setting E2-01 < E2-03 will trigger an oPE02 

error.
• If it is necessary to set E2-01 lower than E2-03, first lower the value set to E2-03, then change the 

setting in E2-01 as needed.

■ OvervoltageOccursWhenRunningataConstantSpeed
Cause PossibleSolutions

Excessive load inertia in Sensorless Vector Control.

• Loads with a lot of inertia (fans, etc.) can trigger an overvoltage fault when operating in Sensorless 
Vector Control.

• Switch to the V/f motor control method.
• Adjust the values set for the speed feedback detection control time constant (n2-02, n2-03).
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■ MotorStallsDuringAccelerationorWithLargeLoads
Cause PossibleSolutions

Load is too heavy.

Take the following steps to resolve the problem:
• Reduce the load.
• Increase the acceleration time.
• Increase motor capacity.
• Although the drive has a Stall Prevention function and a Torque Compensation Limit function, 

accelerating too quickly or trying to drive an excessively large load can exceed the capabilities of 
the motor.

■ MotorWillNotAccelerateortheAccelerationTimeisTooLong
Cause PossibleSolutions

Frequency reference is too low.

• Check the maximum output frequency (E1-04).
• Increase E1-04 if it is set too low.

Check U1-01 for proper frequency reference.

Check if a frequency reference signal switch has been set to one of the multi-function input terminals.

Check for low gain level set to terminals A1 or A2 (H3-03, H3-11).

Load is too heavy.

• Reduce the load so that the output current remains within the motor-rated current.
• In extruder and mixer applications, the load will sometimes increase as the temperature drops.

Check if the mechanical brake is fully releasing as it should.

The torque limit function is 
operating in Sensorless Vector 
Control.

• Check the torque limit setting. It may be too low. (L7-01 through L7-04).
• Reset the torque limit to its default value (200%).

Acceleration time has been set too 
long. Check if the acceleration time parameters have been set too long (C1-01, -03, -05, -07).

Motor characteristics and 
drive parameter settings are 
incompatible with one another in 
V/f Control.

• Set the correct V/f pattern so that it matches the characteristics of the motor being used.
• Check E1-03 (V/f Pattern Selection).

The right combination of motor 
characteristics have not been set in 
Sensorless Vector Control.

Execute Rotational Auto-Tuning.

Incorrect frequency reference 
setting.

• Check the multi-function analog input settings.
• Check if multi-function analog input terminal A1 or A2 is set for frequency gain (H3-02 or H3-10 = “1”). If so, the 

frequency reference will be 0 if there is no voltage (current) input provided.
• Ensure H3-02 and H3-10 are set to the proper values.
• Ensure the analog input value is set to the right value (U1-13, U1-14).

The Stall Prevention level during 
acceleration and deceleration set 
too low.

• Check the Stall Prevention level during acceleration (L3-02).
• If L3-02 is set too low, acceleration will take a fair amount of time.
• Increase L3-02.

The Stall Prevention level during 
run has been set too low.

• Check the Stall Prevention level during run (L3-06).
• If L3-06 is set too low, speed will drop as the drive outputs torque.
• Increase the setting value.

Although the drive is operating in 
Open Loop Vector motor control 
method, Auto-Tuning has not been 
performed.

• Perform Auto-Tuning.
• Calculate motor data and reset motor parameters.
• Switch to the V/f motor control method (A1-02 = “0”).

Drive reached the limitations of 
the V/f motor control method.

• The motor cable may be long enough (over 50 m) to require Auto-Tuning for line-to-line resistance.
• Be aware that V/f Control is comparatively limited when it comes to producing torque at low speeds.
• Consider switching to Sensorless Vector Control.

■ DriveFrequencyReferenceDiffersfromtheControllerFrequencyReferenceCommand
Cause PossibleSolutions

The analog input frequency gain and bias are set to 
incorrect values.

• Check the main speed frequency reference terminal input gain level assigned to terminals A1 and 
A2, as well as the frequency reference input bias to terminals A1 and A2 (parameters H3-03, H3-04, 
and H3-12).

• Set these parameters to the appropriate values.

A frequency bias signal is being entered via analog 
input terminals A1 or A2.

• If multi-function analog input terminals A1 and A2 are set for frequency reference (H3-02 = 0 and 
H3-10 = 0), the addition of both signals builds the frequency reference.

• Ensure that H3-02 and H3-10 are set appropriately.
• Check the input level set for terminals A1 and A2 (U1-13, U1-14).
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■ PoorSpeedControlAccuracy
Cause PossibleSolutions

Drive reached the slip compensation limit.
• Check the slip compensation limit (C3-03).
• Increase the value set to C3-03.

Motor-rated voltage is set too high in Sensorless Vector 
Control.

• The input voltage for the drive determines the maximum output voltage. A drive with an input of 
200 Vac can only output a maximum of 200 Vac. Sensorless Vector Control sometimes calculates 
an output voltage reference value that exceeds the maximum drive output voltage level, resulting 
in a loss of speed control accuracy.

• Use a motor with a lower voltage rating.
• Increase the input power voltage.

Auto-Tuning did not complete properly for Sensorless 
Vector Control. • Perform Auto-Tuning again.

■ DecelerationTakesLongerThanExpectedwithDynamicBrakingEnabled
Cause PossibleSolutions

L3-04 is set incorrectly.
• Check the Stall Prevention Level during deceleration (L3-04).
• If a braking resistor option has been installed, disable Stall Prevention during deceleration (L3-04 = 

“0”).

The deceleration time is set too long. Set deceleration to more appropriate time (C1-02, C1-04, C1-06, C1-08).

Insufficient motor torque.
• Assuming parameter settings are normal and that no overvoltage occurs when there is insufficient 

torque, it is likely that the demand on the motor has exceeded the motor capacity.
• Use a larger motor.

Reaching the torque limit.

• Check the settings for the torque limit (L7-01 through L7-04).
• If the torque limit is enabled, deceleration might take longer than expected because the drive 

cannot output more torque than the limit setting. Ensure the torque limit is set to a large enough 
value.

• Increase the torque limit setting.

• If multi-function analog input terminal A1 or A2 is set to torque limit (H3-02 or H3-10 equals 10, 
11, 12, or 15), ensure that the analog input levels are set to the correct levels.

• Ensure H3-02 and H3-10 are set to the right levels.
• Ensure the analog input is set to the correct value.

Load exceeded the internal torque limit determined by 
the drive rated current. Switch to a larger capacity drive.

■ MotorHuntingOccursWhenOperatingWithaLightLoad
Cause PossibleSolutions

Carrier frequency is too high. Lower the carrier frequency setting C6-02.

Large V/f setting value at low speeds triggers 
overexcitation.

• Select the proper V/f pattern (E1-03).
• Use parameters E1-04 through E1-10 to set the V/f pattern in relation to the load characteristics.

The maximum output frequency and the base 
frequency reference are not set properly in relationship 
to each other.

Set the proper values for the maximum output frequency and base frequency (E1-04, E1-06).

Hunting Prevention is disabled (V/f control only).
• Enable Hunting Prevention by setting n1-01 = “1”.
• (OLV only) Increase the speed feedback detection control gain and time constant (n2-01, n2-02).

■ LoadFallsWhenBrakeisApplied(Hoist-TypeApplications)
Cause PossibleSolutions

The timing for the brake to close and release is not set 
properly.

Use frequency reference detection for closing and releasing the brake.
• At start: Release the brake after creating enough torque.
• At stop: Close the brake when the motor still produces torque. 
Make the following setting changes to hold the brake:
• Set the frequency detection inactive during baseblock (L4-07 = 0).
• Multi-function contact output terminal will switch on when the output frequency is greater than 

the frequency detection level set in L4-01. Set L4-01 between 1.0 and 3.0 Hz.
• Slipping may occur when stopping because hysteresis is used in Frequency Reference 2 (where 

the frequency agree setting in L4-02 is 2.0 Hz). To prevent this, change the setting to 0.1 Hz.
• Do not use the multi-function contact output setting “During Run” (H2-01 = 0) for the brake signal.

Insufficient DC Injection Braking. Increase the amount of DC Injection Braking (b2-02).
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■ NoiseFromDriveorOutputLinesWhentheDriveisPoweredOn
Cause PossibleSolutions

Relay switching in the drive 
generates excessive noise.

• Lower the carrier frequency (C6-02).
• Install a noise filter on the input side of drive input power.
• Install a noise filter on the output side of the drive.
• Place the wiring inside a metal conduit to shield it from switching noise.
• Ground the drive and motor properly.
• Separate the main circuit wiring and the control lines.

■ GroundFaultCircuitInterrupter(GFCI)TripsDuringRun
Cause PossibleSolutions

Excessive leakage current trips 
MCB.

• Increase the GFCI sensitivity or use GFCI with a higher threshold.
• Lower the carrier frequency (C6-02).
• Reduce the length of the cable used between the drive and the motor.
• Install a noise filter or reactor on the output side of the drive.

■ ConnectedMachineryVibratesWhenMotorRotates
ExcessiveMotorOscillationandErraticRotation

Cause PossibleSolutions

Poor balance between motor phases. Check drive input power voltage to ensure that it provides stable power.

UnexpectedNoisefromConnectedMachinery

Cause PossibleSolutions

The carrier frequency is at the resonant frequency of the 
connected machinery. Adjust the carrier frequency using parameters C6-02 through C6-05.

The drive output frequency is the same as the resonant 
frequency of the connected machinery.

• Adjust the parameters used for the Jump Frequency function (d3-01 through d3-04) to skip the 
problem-causing bandwidth.

• Place the motor on a rubber pad to reduce vibration.

Note:  The drive may have trouble assessing the status of the load due to white noise generated when using Swing PWM (C6-02 = 7 to A).

■ OscillationorHunting
Cause PossibleSolutions

Insufficient tuning in Sensorless Vector Control

Adjust the following parameters in the order listed.
An increase in gain should be followed with an increase in the primary delay time constant.
• C4-02 (Torque Compensation Primary Delay Time)
• n2-01 (Speed Feedback Detection Control [AFR] Time Constant 1)
• C3-02 (Slip Compensation Primary Delay Time)
The response for torque compensation and slip compensation will drop as the time constant is 
increased.

Auto-Tuning has not yet been performed (required for 
Sensorless Vector Control).

Perform Auto-Tuning.
Set motor parameters after calculating the proper values.
Change the motor control method to V/f Control (A1-02 = “0”).

Insufficient tuning in V/f Control.
Reduce the gain.
• n1-02 (Hunting Prevention Gain Setting)
• n1-03 (Hunting Prevention Time Constant Setting)

Gain is too low when using PID control. Check the period of oscillation and adjust P, I, and D settings accordingly.

The frequency reference is assigned to an external 
source and the signal is noisy.

• Ensure that noise is not affecting the signal lines.
• Separate main circuit wiring and control circuit wiring.
• Use twisted-pair cables or shielded wiring for the control circuit.
• Increase the analog input time filter constant (H3-13).

The cable between the drive and motor is too long.
• Perform Auto-Tuning.
• Reduce the length of the cable.
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■ PIDoutputfault
Cause PossibleSolutions

No PID feedback input.

• Check the multi-function analog input terminal settings.
• Set multi-function analog input terminal A1 or A2 for PID feedback (H3-02 or H3-10 = “B”).
• A signal input to the terminal selection for PID feedback is necessary.
• Check the connection of the feedback signal.
• Check the various PID-related parameter settings.
• No PID feedback input to the terminal causes the value detected to be 0, causing a PID fault and 

the drive to operate at max frequency.

The level of detection and the target value do not 
correspond with each other.

• PID control keeps the difference between target and detection values at 0. Set the input level for 
the values relative to one another.

• Use analog input gains H3-03/11 to adjust PID target and feedback signal scaling.

Reverse drive output frequency and speed detection. 
When output frequency rises, the sensor detects a 
speed decrease.

Set PID output for reverse characteristics (b5-09 = “1”).

■ InsufficientMotorTorque
Cause PossibleSolutions

Auto-Tuning has not yet been performed (required for 
OLV Control). Perform Auto-Tuning.

The control mode was changed after performing Auto-
Tuning. Perform Auto-Tuning again.

Only Line-to-Line Resistance Auto-Tuning was 
performed. Perform Rotational Auto-Tuning.

■ MotorRotatesAftertheDriveOutputisShutOff
Cause PossibleSolutions

Low DC Injection Braking and the drive cannot 
decelerate properly.

• Adjust the DC Injection braking settings.
• Increase the value of b2-02 (DC Injection Braking Current).
• Increase the b2-04 (DC Injection Braking Time at Stop).

■ ovorSpeedLossOccursWhenStartingintoaRotatingLoad
Cause PossibleSolutions

The load is already rotating when the drive is trying to 
start it.

• Stop the motor using DC Injection braking. Restart the motor.
• Increase the value of b2-03 (DC Injection Braking Time at start).
• Enable Speed Search at start (b3-01 = “1”).
• Set a multi-function input terminal for external Speed Search command (H1-□□ =“61” or “62” 

during restart).

■ OutputFrequencyisnotasHighasFrequencyReference
Cause PossibleSolutions

Frequency reference is set within the range of the Jump 
Frequency.

• Adjust the parameters used for the Jump Frequency function (d3-01, d3-02, d3-03).
• Enabling the Jump Frequency prevents the drive from outputting the frequencies specified in the 

Jump Frequency range.

Upper limit for the frequency reference has been 
exceeded.

• Set the maximum output frequency and the upper limit for the frequency reference to more 
appropriate values (E1-04, d2-01).

• The following calculation yields the upper value for the output frequency = E1-04 x d2-01 / 100

Large load triggered Stall Prevention function during 
acceleration.

• Reduce the load.
• Adjust the Stall Prevention level during acceleration (L3-02).

■ BuzzingSoundfromMotorat2kHz
Cause PossibleSolutions

Exceeded 110% of the rated output current of the drive 
while operating at low speeds.

• If the output current rises too high at low speeds, the carrier frequency automatically reduces and 
causes a whining or buzzing sound.

• If the sound is coming from the motor, disable carrier frequency derating (L8-38 = “0”).
• Disabling the automatic carrier frequency derating increases the chances of an overload fault (oL2). 

Switch to a larger capacity motor if oL2 faults occur too frequently.



279

6.9TroubleshootingwithoutFaultDisplay

■ MotorDoesNotOperateWhentheRUNButtonontheDigitalOperatorisPressed
Cause PossibleSolutions

The LOCAL/REMOTE mode is not selected properly. Press the LOCAL/REMOTE button to switch. The LO/RE LED should be on for LOCAL mode.

The drive is not in drive mode. A run command will not be issued. Exit to the drive mode and cycle the run command.

The frequency reference is too low.
• If the frequency reference is set below the frequency set in E1-09 (Minimum Output Frequency), 

the drive will not operate.
• Raise the frequency reference to at least the minimum output frequency.

■ MotorDoesNotOperateWhenanExternalRunCommandisInput
Cause PossibleSolutions

The LOCAL/REMOTE mode is not selected properly. Press the LOCAL/REMOTE button to switch. The LO/RE LED should be off for REMOTE mode.

The drive is not in Drive Mode. A run command will not be issued. Exit to the Drive mode and cycle the run command.

The frequency reference is too low.
• If the frequency reference is set below the frequency set in E1-09 (Minimum Output Frequency), 

the drive will not operate.
• Raise the frequency reference to at least the minimum output frequency.

■ MotorStopsDuringAccelerationorWhenaLoadisConnected
Cause PossibleSolutions

• The load is too heavy.
• The limit of motor response may be reached during 

rapid acceleration. This may be a result of improper 
stall prevention or automatic torque boost function 
adjustment.

Increase the acceleration time (C1-01) or reduce the motor load. Also, consider increasing the motor 
size and/or drive size.

■ MotorRotatesinOneDirectionOnly
Cause PossibleSolutions

"Reverse run prohibited" is selected. If b1-04 (Reverse 
Prohibit Operation) is set to 1 (reverse run prohibited), 
the drive will not accept a reverse run command.

Set b1-04 = “0” to allow reverse run operation.

The drive prohibits reverse rotation.
• Check parameter b1-04.
• Set the drive to allow the motor to rotate in reverse (b1-04 = “0”).

A Reverse run signal has not been entered, although 
3-Wire sequence is selected.

• Make sure that one of the input terminals S3 to S5 used for the 3-Wire sequence has been set for 
reverse.

■ MotorOperatesataHigherSpeedthantheSpeedCommand
Cause PossibleSolutions

PID is enabled. If the PID mode is enabled (b5-01 = 1 to 
4), the drive output frequency will change to regulate 
the process variable to the target setpoint. The PID can 
command a speed up to maximum output frequency 
(E1-04).

If PID operation is not target, disable PID by setting b5-01 = “0”.
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■ PoorSpeedControlAccuracyAboveBaseSpeedinSensorlessVectorMotorControlMethod
Cause PossibleSolutions

The maximum output voltage of the drive is determined 
by its input voltage. Vector control uses voltage to 
control the currents within the motor. If the vector 
control voltage reference value exceeds the drive 
output voltage capability, the speed control accuracy 
will decrease because the motor currents cannot be 
properly controlled.

Use a motor with a lower rated voltage compared to the input voltage.

■ PeripheralDevicesAffectedbyDriveOperation
Cause PossibleSolutions

Radio frequency interference may be generated by 
drive output PWM waveform.

• Change the Carrier Frequency Selection (C6-02) to lower the carrier frequency. This will help to 
reduce the amount of transistor switching noise.

• Install an Input Noise Filter at the input power terminals.
• Install an Output Noise Filter at the motor terminals.
• Use conduit. Metal can shield electrical noise.
• Ground the drive and motor.
• Separate main circuit wiring from control wiring.

■ GroundFaultInterrupterActivatesWhenDriveisRunning
Cause PossibleSolutions

The output of the drive is a series of high frequency 
pulses (PWM), so there is a certain amount of leakage 
current. This may cause the ground fault interrupter to 
operate and cut off the drive input power.

• Change to a ground fault interrupter with a higher leakage current detection level (such as, a 
sensitivity current of 200 mA or greater per Unit, with an operating time of 0.1 s or more), or one 
that incorporates high-frequency corrective actions.

• Change the Carrier Frequency Selection (C6-02) to lower the carrier frequency.
Note: Leakage current increases in proportion to cable length.
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PeriodicInspection&Maintenance

This chapter describes the periodic inspection and maintenance of the drive to ensure that 
it receives the proper care to maintain overall performance.
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7.1SectionSafety
DANGER

ElectricalShockHazard
Donotconnectordisconnectwiringwhilethepowerison.
Failure to comply will result in death or serious injury.

WARNING

ElectricalShockHazard
Donotoperateequipmentwithcoversremoved.
Failure to comply could result in death or serious injury.
The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall 
covers or shields before operating the drives and run the drives according to the instructions described in this 
manual.
Alwaysgroundthemotor-sidegroundingterminal.
Improper equipment grounding could result in death or serious injury by contacting the motor case.
Donotremovecoversortouchcircuitboardswhilethepowerison.
Failure to comply could result in death or serious injury.
Donotallowunqualifiedpersonneltoperformworkonthedrive.
Failure to comply could result in death or serious injury.
Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar 
with installation, adjustment, and maintenance of AC drives.
Donotperformworkonthedrivewhilewearinglooseclothing,jewelryorwithouteyeprotection.
Failure to comply could result in death or serious injury.
Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before 
beginning work on the drive.
Donottouchanyterminalsbeforethecapacitorshavefullydischarged.
Failure to comply could result in death or serious injury.
Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even 
after the power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 
50 Vdc.  To prevent electric shock, wait at least five minutes after all indicators are off and measure the DC bus 
voltage level to confirm safe level.

FireHazard
Tightenallterminalscrewstothespecifiedtighteningtorque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical 
connections.
Donotuseanimpropervoltagesource.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying 
power.
Donotuseimpropercombustiblematerials.
Failure to comply could result in death or serious injury by fire.
Attach the drive to metal or other noncombustible material.
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NOTICE

Observeproperelectrostaticdischargeprocedures(ESD)whenhandlingthedriveandcircuitboards.
Failure to comply may result in ESD damage to the drive circuitry.
Neverconnectordisconnectthemotorfromthedrivewhilethedriveisoutputtingvoltage.
Improper equipment sequencing could result in damage to the drive.
Donotuseunshieldedcableforcontrolwiring.
Failure to comply may cause electrical interference resulting in poor system performance. Use shielded, twisted-
pair wires and ground the shield to the ground terminal of the drive.
Donotallowunqualifiedpersonneltousetheproduct.
Failure to comply could result in damage to the drive.
Donotmodifythedrivecircuitry.
Failure to comply could result in damage to the drive and will void warranty.
Sumitomo is not responsible for any modification of the product made by the user. This product must not be 
modified.
Checkallthewiringtoensurethatallconnectionsarecorrectafterinstallingthedriveandconnectingany
otherdevices.
Failure to comply could result in damage to the drive.
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7.2Inspection
Power electronics have limited life and may exhibit changed characteristics or performance deterioration after years 
of use under normal conditions. To help avoid such problems, it is important to perform preventive maintenance 
and periodic inspection on the drive.
Drives contain a variety of power electronics such as power transistors, semiconductors, capacitors, resistors, fans, 
and relays. The electronics in the drive serve a critical role in maintaining proper motor control.
Follow the inspection lists provided in this chapter as a part of a regular maintenance program.
Note:The drive will require more frequent inspection if it is placed in harsh environments, such as:
• High ambient temperatures
• Frequent starting and stopping
• Fluctuations in the AC supply or load
• Excessive vibrations or shock loading
• Dust, metal dust, salt, sulfuric acid, chlorine atmospheres
• Poor storage conditions.
Perform the first equipment inspection 3 months after installation.

 RecommendedDailyInspection
Table 7.1 outlines the recommended daily inspection for Sumitomo drives. Check the following items on a daily 
basis to avoid premature deterioration in performance or product failure. Copy this checklist and mark the “Checked” 
column after each inspection.
WARNING!Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in serious personal 
injury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after the power supply is turned 
off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait at least five minutes after all 
indicators are OFF and measure the DC bus voltage level to confirm safe level.

Table7.1GeneralRecommendedDailyInspectionChecklist

InspectionCategory InspectionPoints CorrectiveAction Checked

Motor • Inspect for abnormal oscillation or noise coming 
from the motor.

• Check the load coupling.
• Measure motor vibration.
• Tighten all loose components.

Cooling • Inspect for abnormal heat generated from the 
drive or motor and visible discoloration.

• Check for excessive load.
• Loose connections.
• Check for dirty heatsink or motor.
• Ambient temperature.

CoolingFan • Inspect drive cooling fan operation.
• Check for clogged or dirty fan.
• Check fan operation drive parameter.

Environment
• Verify the drive environment complies with the 

specifications listed in the Installation section of 
this manual.

• Eliminate the source of contaminants or 
correct poor environment.

Load
• The drive output current should not be higher 

than the motor or drive rating for an extended 
period of time.

• Check for excessive load.
• Check the motor parameter settings of the 

drive.

PowerSupplyVoltage • Check main power supply and control voltages.
• Correct the voltage or power supply to within 

nameplate specifications.
• Verify all main circuit phases.

 RecommendedPeriodicInspection
Table 7.2 outlines the recommended periodic inspections for Sumitomo drive installations. Periodic inspections 
should generally be checked every 3-6 months; however, the drive may require more frequent inspection due 
to poor environments or rigorous use. Operating and environmental conditions, along with experience in each 
application, will determine the actual inspection frequency for each installation. Periodic inspection will help to 
avoid premature deterioration in performance or product failure. Copy this checklist and mark the “Checked” column 
after each inspection.

 PeriodicInspection
WARNING!Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in serious personal 
injury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after the power supply is turned 
off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait at least five minutes after all 
indicators are OFF and measure the DC bus voltage level to confirm safe level.



285

7.2Inspection

InspectionArea InspectionPoints CorrectiveAction Checked
MainCircuitPeriodicInspection

General

• Overall check of the main power circuit and 
ground terminals.

• Take appropriate actions (e.g., tightening loose 
connections).

• Inspect equipment for discoloration from 
overheating or deterioration.

• Inspect for damaged or deformed parts.

• Replace damaged components as required.
• The drive has few serviceable parts and may require 

complete drive replacement.

• Inspect for dirt, foreign particles, or dust 
collection on components.

• Inspect enclosure door seal if present. Replace 
components if cleaning is not possible.

• Remove foreign particles and dust with a vacuum 
cleaner to avoid touching parts.

Conductorsand
Wiring

• Inspect wiring and connections for 
discoloration, damage, or heat stress.

• Inspect wire insulation and shielding for wear.
• Repair or replace damaged wiring.

Terminals • Inspect terminals for stripped, damaged, or 
loose connections.

• Tighten loose screws and replace damaged screws or 
terminals.

Relaysand
Contactors

• Inspect contactors and relays for excessive 
noise during operation.

• Inspect coils for signs of overheating such as 
melted or cracked insulation.

• Check coil voltage for over or under voltage 
conditions.

• Replace damaged removable relays contactors or 
circuit board.

BrakingResistors • Inspect for discoloration of heat stress on or 
around resistors.

• Minor discoloration may be acceptable.
• If discoloration exists check for loose connections.

MotorPeriodicInspection

OperationCheck • Check for increased vibration or abnormal 
noise.

• Stop the motor and contact qualified maintenance 
personnel as required.

ControlCircuitPeriodicInspection

General
• Inspect terminals for stripped, damaged or 

loose connections.
• Check for tightness.

• Tighten loose screws and replace damaged screws or 
terminals.

• If terminals are integral to a circuit board then board 
or drive replacement may be required.

CoolingSystemPeriodicInspection

CoolingFan
• Check for abnormal oscillation or unusual 

noise.
• Check for damaged or missing fan blades.

• Replace as required.
• Refer to Drive Cooling Fans on page 288 for 

information on cleaning or replacing the cooling fan.

Heatsink • Inspect for dust or other foreign material 
collected on the surface.

• Remove foreign particles and dust with a vacuum 
cleaner to avoid touching parts.

AirDuct
• Inspect air intake and exhaust openings. They 

must be free from obstruction and properly 
installed.

• Visually inspect the area.
• Clear obstructions and clean air duct as required.

LEDPeriodicInspection

LEDs

• Make sure the LED lights correctly.
• Inspect for dust or other foreign material 

that may have collected on surrounding 
components.

• Contact your Sumitomo representative if there is any 
trouble with the LED or keypad.

• Clean the LED.

Note: Periodic inspections should be performed every one or two years. The drive, however, may require more frequent inspection due 
to poor environments or rigorous use.
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7.3PeriodicMaintenance
The drive has various “maintenance monitors.” This feature provides advance maintenance warning and eliminates 
the need to shut down the entire system for unexpected problems. The drive allows the user to check the following 
maintenance periods.
• Cooling Fan
• Electrolytic Capacitors (Main Circuit)
• Inrush Prevention Circuit
• IGBT

 ReplacementParts
Table 7.3 contains the estimated performance life of components that require replacement during the life of the 
drive. Only use Yaskawa replacement parts for the appropriate drive model and revision.

Table7.3EstimatedPerformanceLife

Component EstimatedPerformanceLife
Cooling Fan 10 years

Electrolytic Capacitors (Main Circuit) 10 years <1>

<1> The drive has few serviceable parts and may require complete drive replacement.
NOTICE:Estimated performance life based on specific usage conditions. These conditions are provided for the purpose of replacing parts to maintain 
performance. Some parts may require more frequent replacement due to poor environments or rigorous use.  Usage conditions for estimated 
performance life: 
• Ambient temperature: Yearly average of 40 °C 
• Load factor: 80% maximum 
• Operation time: 24 hours a day

 PerformanceLifeMonitors
The drive calculates the maintenance period for components that may require replacement during the life of the 
drive. A percentage of the maintenance period is displayed on the LED digital operator by viewing the appropriate 
monitor parameter.
When the maintenance period reaches 100%, there is increased risk that the drive may malfunction. Yaskawa 
recommends checking the maintenance period regularly to ensure maximum performance life.
Refer to Recommended Periodic Inspection on page 284 for more details.

Table7.4PerformanceLifeMonitorsUsedforComponentReplacement

Parameter Component Contents

U4-03
Cooling Fan

Displays the accumulated operation time of the cooling fan, from 0 to 99999 hours. This 
value is automatically reset to 0 once it reaches 99999.

U4-04 Displays the accumulated cooling fan operation time as a percentage of the specified 
maintenance period (displayed in percent %).

U4-05 Main Circuit (DC bus) 
Electrolytic Capacitors

Displays the accumulated time the capacitors are used as a percentage of the specified 
maintenance period.

U4-06 Inrush (pre-charge) relay Displays the number of times the drive is powered up as a percentage of the performance 
life of the inrush circuit.

U4-07 IGBT Displays the percentage of the maintenance period reached by the IGBTs.

 AlarmOutputsforMaintenanceMonitors
An output can be set up to inform the user when a specific components has neared its expected performance life.
When one of multi-function digital output terminals has been assigned the maintenance monitor function (H2-oo 
= 2F), the terminal will close when the cooling fan, DC bus capacitors, or DC bus pre-charge relay reach 90% of the 
expected performance life, or when the IGBTs have reached 50% of their expected performance life. Additionally 
the digital operator will display an alarm like shown in Table 7.5 to indicate the specific components that may need 
maintenance.

Table7.5MaintenanceAlarms

DigitalOperatorAlarmDisplay Function CorrectiveAction

 <1> LT-1 The cooling fans have reached 90% of their designated life 
time. Replace the cooling fan.

 <1> LT-2 The DC bus capacitors have reached 90% of their 
designated life time.

Contact a Yaskawa representative or the 
nearest Yaskawa sales office on possible 
drive replacement.
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DigitalOperatorAlarmDisplay Function CorrectiveAction

  <1> LT-3 The DC bus charge circuit has reached 90% of its 
designated life time.

Contact a Yaskawa representative or the 
nearest Yaskawa sales office on possible 
drive replacement.

  <1> LT-4 The IGBTs have reached 50% of their designated life time. Check the load, carrier frequency, and 
output frequency.

  <2> TrPC The IGBTs have reached 90% of their designated life time.
Contact a Yaskawa representative or the 
nearest Yaskawa sales office on possible 
drive replacement.

<1> This alarm message will be output only if the Maintenance Monitor function is assigned to one of the digital outputs (H2-oo = 2F). The 
alarm will also trigger a digital output that is programmed for alarm indication (H2-oo = 10).

<2> This alarm message will always be output, even if the Maintenance Monitor function is not assigned to any of the digital outputs (H2-oo 
= 2F). The alarm will also trigger a digital output that is programmed for alarm indication (H2-oo = 10).

 RelatedDriveParameters
Use parameters o4-03, o4-05, o4-07, and o4-09 to reset a Maintenance Monitor to zero after replacing a specific 
component.
Refer to Parameter List on page 321 for details on parameter settings.
NOTICE:If these parameters are not reset after the corresponding parts have been replaced, the Maintenance Monitor function will continue to 
count down the performance life from the value that was reached with the old part. If the Maintenance Monitor is not reset, the drive will not have 
the correct value of the performance life for the new component.
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7.4DriveCoolingFans
NOTICE:Follow cooling fan replacement instructions. The cooling fan cannot operate properly when installed incorrectly and could seriously 
damage the drive. To ensure maximum useful product life, replace all cooling fans when performing maintenance.

Some drive models have multiple cooling fans.
For drives with multiple cooling fans, replace all the fans when performing maintenance to ensure maximum useful 
product life.

 NumberofCoolingFans
DriveModel CoolingFans

Single-Phase200VClass

HF520S-A20 –

HF520S-A40 –

HF520S-A75 –

HF520S-1A5 1

HF520S-2A2 1

Three-Phase200VClass

HF5202-A20 –

HF5202-A40 –

HF5202-A75 1

HF5202-1A5 1

HF5202-2A2 1

HF5202-3A7 1

HF5202-5A5 2

HF5202-7A5 2

Three-Phase400VClass

HF5204-A20 –

HF5204-A40 –

HF5204-A75 –

HF5204-1A5 1

HF5204-2A2 1

HF5204-3A7 1

HF5204-5A5 2

HF5204-7A5 2
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 CoolingFanReplacement
The cooling fan is installed on the top of the drive. The cooling fan can easily be replaced without tools or removal of 
the drive or enclosure parts.
WARNING!Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in serious personal 
injury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after the power supply is turned 
off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait at least five minutes after all 
indicators are OFF and measure the DC bus voltage level to confirm safe level.

CAUTION!Burn Hazard. Do not touch a hot drive heatsink. Failure to comply could result in minor or moderate injury. Shut off the power to the drive 
when replacing the cooling fan. To prevent burns, wait at least 15 minutes and ensure the heatsink has cooled down.

 RemovingtheCoolingFan
 1. Depress the right and left sides of the fan cover tabs and pull upward. Remove the fan cover from the top of the drive. 

The following figure illustrates a drive with a single cooling fan.

A

B

C

A – Fan cover
B – Cooling fan

C – Tab

Figure7.1RemovetheCoolingFanCover

 2. Remove the fan cable carefully, disconnect the pluggable connector and remove the fan.

Figure7.2DisconnectandRemovetheFan
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 InstallingtheCoolingFan
NOTICE:Prevent Equipment Damage. Follow cooling fan replacement instructions. Improper cooling fan replacement could result in damage to 
equipment. When installing the replacement cooling fan into the drive, make sure the fan is facing upwards. To ensure maximum useful product life, 
replace all cooling fans when performing maintenance.

 1. Install the replacement cooling fan into the drive, ensuring the alignment pins line up, as shown in the figure below:

A

B

C

A – Label facing up
B – Back

C – Front

Figure7.3CoolingFanOrientation

 2. Ensure the connectors are properly connected and place the cable back into the recess of the drive.

A

A – Push the connectors together so no space remains between them.

Figure7.4Connectors

Note: Ensure that the left and right tabs are locked back into place.

 3. Align the left and right cover tabs to install the fan cover back on the top of the drive.
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 ServiceableParts
The drive contains few serviceable parts. The following parts are considered replacement parts on the drive:
• Main control board and I/O Terminal board I/O PCBs.
• Cooling fan(s)
• Front cover
Replace the drive if the main power circuitry is damaged. Contact your local Sumitomo representative before 
replacing parts if the drive is still under warranty.
WARNING!Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in serious personal 
injury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after the power supply is turned 
off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait at least five minutes after all 
indicators are OFF and measure the DC bus voltage level to confirm safe level.

 TerminalBoardOverview
The drive has a modular I/O terminal block that facilitates quick drive replacement. The terminal board contains on-
board memory that stores all drive parameter settings and allows the parameters to be saved and transferred to the 
replacement drive by disconnecting the terminal board from the damaged drive then reconnecting the terminal 
board to the replacement drive. There is no need to manually reprogram the replacement drive.

Note: When transferring the removable terminal block with backup memory to a drive with a different voltage class or different output 
capacity, set A1-03 to 2220 to initialize the drive after installing the terminal block.

A

B

C

A – Charge LED
B – Terminal Board Locking Pin

C – Removable Terminal Board

Figure7.5TerminalBoard

 DismantlingtheRemovableTerminalBlock
WARNING!Electrical Shock Hazard. Never connect or disconnect wiring, remove connectors or option cards, or replace the cooling fan while the 
power is on. Failure to comply may result in serious injury. Before servicing, disconnect all power to the equipment. The internal capacitor remains 
charged even after the power supply is turned off.
WARNING!Electrical Shock Hazard. Do not allow unqualified personnel to perform work on the drive. Failure to comply could result in serious injury. 
Installation, maintenance, inspection and servicing must be performed only by authorized personnel familiar with installation, adjustment and 
maintenance of AC drives.
NOTICE:Damage to Equipment. Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.  Failure to 
comply may result in ESD damage to the drive circuitry.
 1. Loosen the screw on the front of the drive and remove the front cover.

Figure7.6RemovetheFrontCover

 2. Pull the pin on the ground terminal out of the removable terminal block.
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Pull out the
ground terminal
pin in the direction
indicated by
the arrow.
Cable

Terminal

Figure7.7PullOuttheGroundTerminal

 3. Push down the installation pin on the terminal board with a screwdriver

Push down
the terminal
board locking
pin with a 
screwdriver.

Figure7.8DepressthePlasticTab

 4. While holding down the locking pin from step 3, slide the removable terminal block in the direction of the arrows in 
Figure 7.9.

Figure7.9RemovetheTerminalBoard



7.5DriveReplacement

293

Figure7.10RemovableTerminalBoardDisconnectedfromtheDrive

 ReinstallingtheTerminalBoard
 1. Reinstall the removable terminal block on the drive according to Figure 7.11.

Place the terminal board below the
guide tracks in the plastic case of the
drive. Then push it gently down and 
slide it toward the keypad until the 
locking pin clicks into place. 

Figure7.11TerminalBoardReinstallation

 2. Ensure the terminal block is firmly fastened to the connector.

Connector

Figure7.12TerminalBoardReinstalled

 3. Put the lower cover and the terminal cover back in place.

 4. After replacing the drive, check the drive unit selection setting in o2-04. Refer to Defaults by Drive Model and Duty 
Rating (ND/HD) on page 370 for more information.

 5. An oPE04 error may occur when replacing the drive or the removable terminal block. If the data saved to the terminal 
block is compatible, set A1-03 to 5550 to write the parameter settings stored in the terminal block to the new drive. 
Reset the appropriate maintenance monitors using parameters o4-01 to o4-13.
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PeripheralDevices&Options

This chapter explains the installation of available peripheral devices and options for the 
drive.

8.1SECTIONSAFETY.................................................................................................. 296
8.2DRIVEOPTIONSANDPERIPHERALDEVICES..................................................... 297
8.3CONNECTINGPERIPHERALDEVICES.................................................................. 299
8.4INSTALLINGPERIPHERALDEVICES..................................................................... 302
8.5COMMUNICATIONOPTIONS............................................................................... 306
8.6CONNECTINGANOPTIONCARD......................................................................... 307
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8.1SectionSafety
DANGER

ElectricalShockHazard
Donotconnectordisconnectwiringwhilethepowerison.
Failure to comply will result in death or serious injury.
Disconnect all power to the drive, wait at least five minutes after all indicators are off, measure the DC bus voltage 
to confirm safe level, and check for unsafe voltages before servicing to prevent electric shock. The internal 
capacitor remains charged even after the power supply is turned off. The charge indicator LED will extinguish 
when the DC bus voltage is below 50 Vdc.

WARNING

ElectricalShockHazard
Donotoperateequipmentwithcoversremoved.
Failure to comply could result in death or serious injury.
The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall 
covers or shields before operating the drives and run the drives according to the instructions described in this 
manual.
Donotremovecoversortouchcircuitboardswhilethepowerison.
Failure to comply could result in death or serious injury.
Donottouchanyterminalsbeforethecapacitorshavefullydischarged.
Failure to comply could result in death or serious injury.
Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even 
after the power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 
50 Vdc. To prevent electric shock, wait at least five minutes after all indicators are off and measure the DC bus 
voltage level to confirm safe level.
Donotallowunqualifiedpersonneltoperformworkonthedrive.
Failure to comply could result in death or serious injury.
Installation, maintenance, inspection and servicing must be performed only by authorized personnel familiar 
with installation, adjustment and maintenance of AC drives.
Donotperformworkonthedrivewhilewearinglooseclothing,jewelryorwithouteyeprotection.
Failure to comply could result in death or serious injury.
Remove all metal objects such as watches and rings, secure loose clothing and wear eye protection before 
beginning work on the drive.
Alwaysgroundthemotor-sidegroundingterminal.
Improper equipment grounding could result in death or serious injury by contacting the motor case.
Donotchangewiringorremoveoptionunitwhilepowerisrunningthroughthedrive.
Failure to comply could result in death or serious injury.
Disconnect all power to the drive and check for unsafe voltages before servicing.
Tightenallterminalscrewstothespecifiedtighteningtorque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connec-
tions.

NOTICE

Observeproperelectrostaticdischargeprocedures(ESD)whenhandlingthedriveandcircuitboards.
Failure to comply may result in ESD damage to the drive circuitry.
Neverconnectordisconnectthemotorfromthedrivewhilethedriveisoutputtingvoltage.
Improper equipment sequencing could result in damage to the drive.
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8.2DriveOptionsandPeripheralDevices
The following table of peripheral devices lists the names of the various devices/options available for HF-520 drives. 

Table8.1AvailablePeripheralDevices

Option ModelNumber Description

PowerOptions

DC Reactor Y220DA032 to 039, 003 to 009 DC reactor to improve power factor

AC Reactor Y220AC053 to 059, 080 to 086 AC reactor to improve power factor

Braking Resistor 200, 300, 400, 750W 10Ω to 750Ω Braking Resistor

Surge Absorber 3XYHB-105104 (X480AC185) Suppresses surge voltage caused by switching 
magnetic contactors

Zero Phase Reactor
X480AC188(0.2 to 3.7kW)
X480AC192(5.5, 7.5kW)

Reduces electromagnetic noise

Input Noise Filter X480AC289 to 292, 296, 297 Reduces electromagnetic noise flowing back 
from the drive into power supply

Output Noise Filter X480AC163 to 168 Reduces electromagnetic noise generated by 
the drive output

ReferenceSetting/MonitorOptions

— Frequency Meter
X525AA048
(DCF-12NB)

External meter for displaying the output 
frequency  using an analog signal from the 
drive.

— Ammeter
ACF-12NB
X525AA077~83

External meter for displaying the output current 
using the current transformer.

Option ModelNumber Description

— Frequency Reference Setting 
Potentiometer (1 kΩ) VF07 External potentiometer for setting the 

frequency reference by an analog input

InterfaceOptions

— Remote LED Operator JVOP-182-H Remote operator with LED display and copy 
function; Cable length max. 3 m

— PC Serial Cable WV103 Cable to connect the drive to a serial port of a 
PC (3m)

— External Operator Cable ICS-1, ICS-3 Extension cable (1 m or 3 m) to connect an 
external operator to the drive

Others

— Engineering Software Tools —

PC tool for drive setup and parameter 
management.
The installation files can be obtained at no 
charge from:
 http://cyclo.shi.co.jp
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Option ModelNumber Description

CommunicationOptions

— CC-Link Communications 
Option SI-C3/V-H Connects to a CC-Link network

— DeviceNet Communications 
Option SI-N3/V-H Connects to a DeviceNet network
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8.3ConnectingPeripheralDevices
Figure 8.1 illustrates how the drive and motor connect together with various peripheral devices.
Refer to peripheral device option manual for detailed installation instructions.

Ground

PC

Ground

Motor

Power
supply

U/T1 V/T2 W/T3R/L1 S/L2
1+ 2+

T/L3

  

Line 
breaker
(MCB)
or 
Leakage
breaker

Magnetic
contactor
(MC)

Surge
absorber

AC reactor

Zero phase
reactor

Fuse
DC Reactor

Braking
resistor

Zero phase
reactor

Input Side 
Noise Filter

Output Side 
Noise Filter

Engineering software tools

Dedicated Cable
(RJ-45/D-sub adapter)

Drive

<1>

B1 B2

Thermal relay

Figure8.1ConnectingPeripheralDevices

<1> NOTICE: Do not connect the LAN port on a PC and the comm. port of the drive. Failure to comply may damage 
the drive and the PC.

Note: If the drive is set to trigger an output terminal when performing a fault restart (L5-02 = 1), the power supply will be shut off 
during fault restart as the drive outputs a fault signal. Keep this in mind when designing a wiring sequence to interrupt the 
power to the drive.  The default setting for the drive is to not trigger an output terminal that indicates a fault restart is being 
performed (L5-02 = 0).
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8.4InstallingPeripheralDevices
This section describes the proper steps and precautions to take when installing or connecting various peripheral 
devices to the drive.
Refer to peripheral device manual for detailed installation instructions.
NOTICE:Use a class 2 power supply (UL standard) when connecting to the control terminals. Improper application of peripheral devices could result 
in drive performance degradation due to improper power supply.

 InstallingaMoldedCaseCircuitBreaker(MCB)andEarthLeakageCircuitBreaker(ELCB)
Install an MCB or ELCB for line protection between the power supply and the main circuit power supply input 
terminals R/L1, S/L2 and T/L3. This protects the main circuit and devices wired to the main circuit while also 
providing overload protection.
Consider the following when selecting and installing an MCB or ECB:
• The rated current of the MCB or ELCB should be 1.5 to 2 times the rated output current of the drive. Use an MCB 

or ELCB with operation characteristics that do not trip the MCCB or ELCB faster than the drive overload protection 
(shuts off the drive after 1 minute of operation at 150% of the drive rated current).

• If several drives are connected to one MCB or an ELCB that is shared with other equipment, use a sequence that 
shuts the power OFF when errors are output by using magnetic contactor (MC) as shown in the following figure.

Drive

Power
Supply

R/L1

MB

MCB MC

MC

MC

MC

S/L2
T/L3

SA

Figure8.2ConnectinganMCB

WARNING!Electrical Shock Hazard. Disconnect the MCB (or ELCB) and MC before wiring terminals. Failure to comply may result in serious injury or 
death.

 InstallingaLeakageBreaker
Drive outputs generate high-frequency leakage current as a result of high-speed switching. Install an Earth Leakage 
Circuit Breaker (ELCB) on the input side of the drive to switch off potentially harmful leakage current. Because each 
drive generates about 100 mA of leakage current across a 1 m cable and another 5 mA for each additional meter, 
each drive should have a leakage breaker with a sensitivity amperage of at least 30 mA per drive to eliminate 
harmonic leakage current and suppress any potentially harmful frequencies.
Leakage current can cause unprotected components to operate incorrectly. If this is a problem, lower the carrier 
frequency, replace the components in question with parts protected against harmonic current, or increase the 
sensitivity amperage of the leakage breaker to at least 200 mA per drive.
Factors in determining leakage current:
• Size of the AC drive
• AC drive carrier frequency
• Motor cable type and length
• EMI/RFI filter
To safely protect the drive system, select a breaker that senses AC and DC currents and high frequency currents.

 InstallingaMagneticContactor

 DisconnectingthePowerSupply
The drive should be shut off in the case of a fault in external equipment such as braking resistors through use of a 
Magnetic Contactor (MC).
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NOTICE:Do not connect electromagnetic switches or MCs to the output motor circuits without proper sequencing. Improper sequencing of output 
motor circuits may cause damage to the drive.

NOTICE:Install an MC on the input side of the drive when the drive should not automatically restart after power loss. To get the full performance life 
out of the electrolytic capacitors and circuit relays, refrain from switching the MC more than once every 30 minutes.  Frequent use can damage the 
drive. Use the drive to stop and start the motor.

Note: 1. Install an MC to the drive output to prevent the drive from restarting automatically when the power is restored after 
momentary power loss.

 2. Set up a delay for the MC so that it does not open prematurely for the drive to continue operating through momentary 
power loss.

 ProtectingtheBrakingResistor
Use an MC on the input side of the drive to protect a braking resistor from overheat or fire.
WARNING!Fire Hazard. When using a braking resistor, use a thermal relay on the braking resistors and configure a fault contact output for the 
braking resistor unit to disconnect drive main power via an input contactor. Inadequate braking circuit protection could result in death or serious 
injury by fire from overheating resistors.

 ConnectinganACorDCReactor
AC and DC reactors suppress surges in current and improve the power factor on the input side of the drive.
Use a DC reactor or AC reactor or both:
• To suppress harmonic current or improve the power factor of the power supply.
• When using a phase advancing capacitor switch.
• With a large capacity power supply transformer (over 600 kVA).

Note: Use an AC or DC reactor when also connecting a thyristor converter (such as a DC drive) to the same power supply system, 
regardless of the conditions of the power supply.

 ConnectinganACReactor

BA

C D

R/L1U

V

W

X

Y

Z

S/L2

T/L3

A – Power supply
B – MCB

C – AC reactor
D – Drive

Figure8.3ConnectinganACReactor

 ConnectingaDCReactor
Ensure the jumper between terminals +1 and +2 (terminals are jumpered for shipment) is removed when 
connecting a DC reactor. The jumper must be installed if no DC reactor is used. Refer to Connecting a DC Reactor on 
page 301 for an example of DC reactor wiring.

A

C

D

R/L1

+1 +2

B

S/L2

T/L3

A – Power supply
B – MCB

C – Drive
D – DC reactor

Figure8.4ConnectingaDCReactor

 ConnectingaSurgeAbsorber
A surge absorber suppresses surge voltage generated from switching an inductive load near the drive. Inductive 
loads include magnetic contactors, relays, valves, solenoids and brakes. Always use a surge absorber or diode when 
operating with an inductive load.

Note: Never connect a surge absorber to the drive output.
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8.4InstallingPeripheralDevices

 ConnectingaNoiseFilter

 Input-SideNoiseFilter
Drive outputs generate noise as a result of high-speed switching. This noise flows from inside the drive back toward 
the power supply, possibly affecting other equipment. Installing a noise filter to the input side of the drive can 
reduce the amount of noise flowing back into the power supply. This also prevents noise from entering the drive 
from the power supply.
• Use a noise filter specifically designed for AC drives.
• Install the noise filter as close as possible to the drive.

B C

D

A R/L11

2

3

4

E

MCB

MCB

S/L2

A – Power supply
B – Input-side noise filter

C – Drive
D – Other control device

Figure8.5Input-SideNoiseFilter(Single-Phase200V)

C

D

A
B

R/L1U

V

W

R

S

T

E

MCB

MCB

S/L2

T/L3

A – Power supply
B – Input-side noise filter

C – Drive
D – Other control device

Figure8.6Input-SideNoiseFilter(Three-Phase200/400V)

Refer to EMC Filter Installation on page 410 for details about EMC filter selection and installation in order to make 
the drive compliant with European standards IEC/EN 61800-3 and the EMC guidelines.

 Output-SideNoiseFilter
A noise filter on the output side of the drive reduces inductive noise and radiated noise. Figure 8.7 illustrates an 
example of output-side noise filter wiring.
NOTICE:Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits. Improper application of noise filters could result in 
damage to the drive.

CB

A

D

R/L1
MCB

S/L2

T/L3

U/T1

V/T2

W/T3

1

2

3

4

5

6

A – Power supply
B – Drive

C – Output-side noise filter
D – Motor

Figure8.7Output-SideNoiseFilter
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• RadiatedNoise:Electromagnetic waves radiated from the drive and cables create noise throughout the radio 
bandwidth that can affect devices.

• InducedNoise:Noise generated by electromagnetic induction can affect the signal line and may cause the 
controller to malfunction.

PreventingInducedNoise
Use a noise filter on the output side or use shielded cables. Lay the cables at least 30 cm away from the signal line to 
prevent induced noise.

B

A C

F

G

D

E

R/L1
MCB

S/L2
T/L3

U/T1
V/T2
W/T3

A – Power supply
B – Drive
C – Shielded motor cable
D – Motor

E – Separate at least 30 cm
F – Controller
G – Signal line

Figure8.8PreventingInducedNoise

ReducingRadiated/RadioFrequencyNoise
The drive, input lines, and output lines generate radio frequency noise. Use noise filters on input and output sides 
and install the drive in a metal enclosure panel to reduce radio frequency noise.

Note: The cable running between the drive and motor should be as short as possible.

C EDB F

A

R/L1MCB

S/L2
T/L3

U/T1
V/T2
W/T3

G

A – Metal enclosure
B – Power supply
C – Noise filter
D – Drive

E – Noise filter
F – Shielded motor cable
G – Motor

Figure8.9ReducingRadioFrequencyNoise

 EMCFilterInstallation
This drive is tested according to European standards IEC/EN 61800-5-1 and it complies with the EMC guidelines. 
Refer to EMC Filter Installation on page 410 for details about EMC filter selection and installation.
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8.4InstallingPeripheralDevices

 Zero-PhaseReactor
A zero-phase reactor can be used to reduce the noise on the input and output sides of the drive.

Close-up of V/T2-phase wiring

1st pass

4th pass

3rd pass

2nd pass

D
E

F

C
B

A

Pass each wire (U/T1, V/T2, W/T3) 
through the core 4 times.

R/L1

S/L2

T/L3

U/T1

V/T2

W/T3

A – Power supply
B – MCB
C – Zero-phase reactor on input side

D – Drive
E – Zero-phase reactor on output side
F – Motor

Figure8.10Zero-PhaseReactor

 InstallingFusesontheInputSide
Always install input fuses to the input side of the as a protective measure against damage caused by a short circuit.
Refer to Table 8.2 for input fuse selection.

Table8.2InputFuses

DriveModel
ClassLFuseTypeManufacturer:FujiElectric

Model FuseAmpereRating
Single-Phase200VClass

HF520S-A20 CR6L-30/UL 30
HF520S-A40 CR6L-50/UL 50
HF520S-A75 CR6L-75/UL 75
HF520S-1A5 CR6L-100/UL 100
HF520S-2A2 CR6L-100/UL 100

Three-Phase200VClass
HF5202-A20 CR6L-20/UL 20
HF5202-A40 CR6L-20/UL 20
HF5202-A75 CR6L-30/UL 30
HF5202-1A5 CR6L-50/UL 50
HF5202-2A2 CR6L-50/UL 50
HF5202-3A7 CR6L-75/UL 75
HF5202-5A5 CR6L-100/UL 100
HF5202-7A5 CR6L-150/UL 150

Three-Phase400VClass
HF5204-A20 CR6L-20/UL 20
HF5204-A40 CR6L-20/UL 20
HF5204-A75 CR6L-50/UL 50
HF5204-1A5 CR6L-50/UL 50
HF5204-2A2 CR6L-50/UL 50
HF5204-3A7 CR6L-50/UL 50
HF5204-5A5 CR6L-50/UL 50
HF5204-7A5 CR6L-75/UL 75
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 NoiseFilterInstallation
This drive has undergone testing in conformance with IEC/EN 61800-5-1 and is in compliance with low voltage 
directives.  Refer to EMC Guidelines Compliance on page 410 for information on selecting a noise filter.

 InstallingaMotorThermalOverload(oL)RelayontheDriveOutput
Motor thermal overload relays protect the motor by disconnecting power lines to the motor due to a motor overload
condition.
Install a motor thermal overload relay between the drive and motor:
• When operating multiple motors on a single AC drive.
• When using a power line bypass to operate the motor directly from the power line.
It is not necessary to install a motor thermal overload relay when operating a single motor from a single AC drive. 
The AC drive has UL recognized electronic motor overload protection built into the drive software.

Note: Disable the motor protection function (L1-0 1 = “0”) when using an external motor thermal overload relay. The relay should shut 
off main power on the input side of the main circuit when triggered.

 GeneralPrecautionswhenUsingThermalOverloadRelays
The following application precautions should be considered when using motor thermal overload relays on the 
output of AC drives in order to prevent nuisance trips or overheat of the motor at low speeds:
• Low speed motor operation
• Use of multiple motors on a single AC drive
• Motor cable length
• Nuisance tripping resulting from high AC drive carrier frequency

LowSpeedOperationandMotorThermaloLRelays
Generally, thermal relays are applied on general-purpose motors. When general-purpose motors are driven by 
AC drives,the motor current is approximately 5 to 10% greater than if driven by the commercial power supply. In 
addition, the cooling capacity of a motor with a shaft-driven fan decreases when operating at low speeds. Even if 
the load current is within the motor rated value, motor overheating may occur. A thermal relay cannot effectively 
protect the motor due to the reduction of cooling at low speeds. For this reason, apply the UL recognized electronic 
thermal overload protection function built into the drive whenever possible.
ULrecognizedelectronicthermaloverloadfunctionofthedrive: Speed-dependent heat characteristics are 
simulated using data from standard motors and force-ventilated motors. The motor is protected from overload using 
this function.

UsingOneDrivewithMultipleMotors
Turn off the electronic thermal overload function. Please refer to the appropriate product instruction manual to 
determine which parameter disables this function.
The UL recognized electronic thermal overload function of the drive cannot be applied when using multiple motors 
on one drive.

LongMotorCables
When long motor cables and high carrier frequency are used, nuisance tripping of the thermal relay may occur due 
to increased leakage current. Therefore, reduce the carrier frequency or increase the tripping level of the thermal 
overload relay.

NuisanceTrippingResultingfromHighACDriveCarrierFrequency
Current waveforms generated by high carrier frequency PWM drives tend to create additional temperature rise 
in overload relays. Therefore, it may be necessary to increase the trip level setting when encountering nuisance 
triggering of the relay.
WARNING!Fire Hazard. Confirm an actual motor overload condition is not present prior to increasing the thermal oL trip setting. Check local 
electrical codes before making adjustments to motor thermal overload settings.
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8.5CommunicationOptions

8.5CommunicationOptions
Table 8.3 gives detailed information about the available options that allow Sumitomo drives to connect to 
communication networks. A host controller can control and monitor the drive, read and change parameters by using 
a communication option.
• OptionSelection:Refer to Sumitomo catalog for more details on option selection and part numbers.
• OptionInstallation:Refer to option manual for option installation instructions.

Table8.3AvailableCommunicationOptions

Option Model Function
CC-LinkCommunicationsOption SI-C3/V-H Connects to a CC-Link network
DeviceNetCommunicationsOption SI-N3/V-H Connects to a DeviceNet network
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8.6ConnectinganOptionCard
The drive can communicate with other devices through a specially designed option card. The following section 
describes how to install an option card.
Refer to option card manual for detailed installation instructions.

Note: Refer to Available Communication Options on page 306 for a list of option cards for use with this product.

 VerifyingtheOptionCardandProductType

C

E

F

D

A

B

G

H

I

A – Option card
B – Option card cover installation

screw holes
C – Tabs for mounting front cover
D – Comm. connector (CN1)
E – Ground lead connection

F – Wire through-hole
G – Option card cover
H – Cover screw
I – Ground lead

Figure8.11OptionCard

 ConnectingtheOptionCard
 1. Loosen the screw on the front cover of the drive to remove the cover.

Figure8.12RemoveCover

 2. Remove the terminal cover. Connect the lead from the option card to the drive ground terminal.

C

A

B

A – Ground terminal
B – Ground lead

C – Terminal cover

Figure8.13ConnectLead

 3. Reattach the terminal cover.
 4. Attach the option card to the drive.
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8.6ConnectinganOptionCard

B

A

A – Line up the tab with the mounting
hole.

B – Line up the tab with the mounting
hole.

Figure8.14AttachOptionCard

Note: Gently pack wires to fit behind the left and right side of the cover into the provided recess.

 5. Connect the lead from the drive ground terminal to the same terminal as the option card lead.
  The option card lead should exit through the holes provided on the underside of the drive as it gets routed passed the 

ground terminal.

C

A
E

D

B

A – Drive ground terminal
B – Route the lead wire on the inside

of the lower cover.
C – Ground lead

D – Ground lead through-hole
E – Ground lead

Figure8.15LeadWireConnection

 6. Reattach the option card cover.

A
A – Align the tab with the mounting hole.

Figure8.16ReattachCover
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A.1HeavyDutyandNormalDutyRatings

A.1HeavyDutyandNormalDutyRatings
The capacity of the drive is based on two types of load characteristics: Heavy Duty (HD) and Normal Duty (ND).
Refer to Selecting the Appropriate Load Rating on page 310 for the differences between HD and ND. Specifications 
for capacity ratings are listed on the following pages.

TableA.1SelectingtheAppropriateLoadRating

Setting
ParameterC6-01 RatedOutputCurrent OverloadTolerance DefaultCarrierFrequency

0: Heavy Duty
(default)

HD Rating
varies by model <1> 150% rated output current for 60 s 8/10 kHz

varies by model

1: Normal Duty ND Rating
varies by model <1>

120% rated output current for 60 s 
varies by model 2 kHz, Swing PWM

<1> The following pages list information on rating changes based on drive model.

•  HDandND: HD refers to applications requiring constant torque output, while ND refers to applications 
with variable torque needs. The drive allows the user to select HD or ND torque depending on the 
application. Fans, pumps, and blowers should use ND (C6-01 = 1), and other applications generally use 
HD (C6-01 = 0).

•  SwingPWM: Swing PWM equivalent to a 2 kHz audible noise. This function turns the motor noise into a 
less obtrusive white noise.

Note: Differences between HD ratings and ND ratings for the drive include rated input and output current, overload capacity, carrier 
frequency, and current limit. The default setting is for HD (C6-01 = 0).
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A.2Single/Three-Phase200VClassDrive
TableA.2PowerRatings

Item Specification
Three-PhaseDriveModelHF5202

A20 A40 A75 1A5 2A2 3A7
Single-PhaseDriveModel<1> HF520S

MaximumMotorSizeAllowed(kW)
<2>

HDRating 0.2 0.4 0.75 1.5 2.2 3.7
NDRating 0.4 0.75 1.1 2.2 3.0 5.5 

Input
Input

Current(A)
<3>

Three-
Phase

HDRating 1.5 2.9 5.8 7.5 11.0 18.9
NDRating 1.9 3.9 7.3 10.8 13.9 24.0

Single-
Phase

HDRating 2.8 5.5 11.0 14.1 20.6 –
NDRating 3.6 7.3 13.8 20.2 24.0 –

Output

RatedOutputCapacity
(kVA)<4>

HDRating 0.6 1.1 1.9 3.0 4.2 6.7
NDRating 0.7 1.3 2.3 3.7 4.6 7.5

OutputCurrent(A)

HDRating 1.6 <6> 3.0 <6> 5.0 <6> 8.0 <7> 11.0 <7> 17.5 <7>

NDRating
<5> 1.9

3.5
(3.3) <9> 6.0 9.6 12.0 19.6

OverloadTolerance
HD Rating: 150% of rated output current for 1 minute
ND Rating: 120% of rated output current for 1 minute

(Derating may be required for applications that start and stop frequently)
CarrierFrequency 5 kHz (user-set, 2 to 15 kHz)

MaxOutputVoltage(V)
Three-phase power: 200 to 240 V
Single-phase power: 200 to 240 V

(both proportional to input voltage)
MaxOutputFrequency(Hz) 400 Hz (user-adjustable)

Power
Supply

RatedVoltage
RatedFrequency

Three-phase power: 200 to 240 V 50/60 Hz 
Single-phase power: 200 to 240 V 50/60 Hz 

DC power supply: 270 to 340 V <8>

AllowableVoltageFluctuation -15 to 10%
AllowableFrequencyFluctuation ±5%

HarmonicCorrective
Actions

DCReactor Optional

<1> Drives with a single-phase power supply input output three-phase power, and cannot run a single-phase motor.
<2> The motor capacity (kW) refers to a Sumitomo 4-pole motor. The rated output current of the drive output amps should be equal to or 

greater than the motor rated current.
<3> Input current rating varies depending on the power supply transformer, input reactor, wiring connections, and power supply 

impedance.
<4> Rated motor capacity is calculated with a rated output voltage of 220 V.
<5> Carrier frequency is set to 2 kHz (Swing PWM). Current derating is required to raise the carrier frequency.
<6> Carrier frequency is set to 10 kHz. Current derating is required to raise the carrier frequency.
<7> Carrier frequency is set to 8 kHz. Current derating is required to raise the carrier frequency.
<8> DC is not available for UL standards.
<9> Single-Phase Drive
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A.2Single/Three-Phase200VClassDrive

TableA.3PowerRatingsContinued

Item Specification
Three-PhaseDriveModelHF5202 5A5 7A5

MaximumMotorSizeAllowed(kW)<1>
HDRating 5.5 7.5
NDRating 7.5 11.0

Input
Input

Current(A)
<2>

Three-Phase
HDRating 24.0 37.0

NDRating 37.0 52.0

Output

RatedOutputCapacity
(kVA)<3>

HDRating 9.5 12.6
NDRating 11.4 15.2

OutputCurrent(A)
HDRating 25.0 <6> 33.0 <6>

NDRating<4> 30.0 40.0

OverloadTolerance
HD Rating: 150% of rated output current for 1 minute
ND Rating: 120% of rated output current for 1 minute

(Derating may be required for applications that start and stop frequently)
CarrierFrequency 5 kHz (user-set, 2 to 15 kHz)

MaxOutputVoltage(V) Three-phase power: 200 to 240 V
MaxOutputFrequency(Hz) 400 Hz (user-adjustable)

Power
Supply

RatedVoltage
RatedFrequency

Three-phase power: 200 to 240 V 50/60 Hz 
Single-phase power: 200 to 240 V 50/60 Hz 

DC power supply: 270 to 340 V <5>

AllowableVoltageFluctuation -15 to 10%
AllowableFrequencyFluctuation ±5%

HarmonicCorrective
Actions DCReactor Optional

<1> The motor capacity (kW) refers to a Sumitomo 4-pole motor. The rated output current of the drive output amps should be equal to or 
greater than the motor rated current.

<2> Input current rating varies depending on the power supply transformer, input reactor, wiring connections, and power supply 
impedance.

<3> Rated motor capacity is calculated with a rated output voltage of 220 V.
<4> Carrier frequency is set to 2 kHz (Swing PWM). Current derating is required to raise the carrier frequency.
<5> DC is not available for UL standards.
<6> Carrier frequency is set to 8 kHz. Current derating is required to raise the carrier frequency.

Note:  Differences between Heavy Duty (HD) ratings and Normal Duty (ND) ratings for the drive include rated input and output current, 
overload capacity, carrier frequency and current limit. Set parameter C6-01 to “0” for HD (default) or “1” for ND.
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A.3Three-Phase400VClassDrives
TableA.4PowerRatings

Item Specification
Three-PhaseDriveModelHF5204 A20 A40 A75 1A5 2A2 3A7

MaximumApplicableMotorCapacity
(kW)<1>

HDRating 0.37 0.55 1.1 1.5 2.2 3.7
NDRating 0.37 0.75 1.5 2.2 3.0 5.5

Input InputCurrent(A)<2>
HDRating 1.2 1.8 3.2 4.4 6.0 10.4
NDRating 1.2 2.1 4.3 5.9 8.1 14.0

Output

OutputCurrent(kVA)<3>
HDRating<5> 0.9 1.4 2.6 3.7 4.2 7.0
NDRating<4> 0.9 1.6 3.1 4.1 5.3 8.5

OutputCurrent(A)
HDRating<5> 1.2 1.8 3.4 4.8 5.5 9.2
NDRating<4> 1.2 2.1 4.1 5.4 6.9 11.1

OverloadTolerance
HD Rating: 150% of rated output current for 60 s
ND Rating: 120% of rated output current for 60 s

(Derating may be required for applications that start and stop frequently)
CarrierFrequency 5 kHz (user-adjustable from 2 to 15 kHz)

MaximumOutputVoltage(V) Three-phase power: 380 to 480 V (proportional to input voltage)
MaximumOutputFrequency(Hz) 400 Hz (user-adjustable)

Power
Supply

RatedVoltage
RatedFrequency

Three-phase power: 380 to 480 V 50/60 Hz 
DC power supply: 510 to 680 V <6>

AllowableVoltageFluctuation -15 to 10%
AllowableFrequencyFluctuation ±5%

HarmonicCorrectiveActions DCReactor Optional

<1> The motor capacity (kW) refers to a Sumitomo 4-pole motor. The rated output current of the drive output amps should be equal to or 
greater than the motor rated current.

<2> Input current rating varies depending on the power supply transformer, input reactor, wiring conditions, and power supply impedance.
<3> Rated motor capacity is calculated with a rated output voltage of 440 V.
<4> Carrier frequency is set to 2 kHz (Swing PWM). Current derating is required in order to raise the carrier frequency.
<5> Carrier frequency is set to 8 kHz. Current derating is required in order to raise the carrier frequency.
<6> DC is not available for UL standards.
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A.3Three-Phase400VClassDrives

TableA.5PowerRatingsContinued

Item Specification
Three-PhaseDriveModelHF5204 5A5 7A5

MaximumApplicableMotorCapacity(kW)<1>
HDRating 5.5 7.5
NDRating 7.5 11.0

Input InputCurrent(A)<2>
HDRating 15.0 20.0
NDRating 20.0 24.0

Output

OutputCurrent(kVA)<3>
HDRating<5> 11.3 13.7
NDRating<4> 13.3 17.5

OutputCurrent(A)
HDRating<5> 14.8 18.0
NDRating<4> 17.5 23.0

OverloadTolerance

HD Rating: 150% of rated output current for 60 s
ND Rating: 120% of rated output current for 60 s 

(Derating may be required for applications that start and stop 
frequently)

CarrierFrequency 5 kHz (user-adjustable from 2 to 15 kHz)

MaximumOutputVoltage(V) Three-phase power: 380 to 480 V (proportional to input 
voltage)

MaximumOutputFrequency(Hz) 400 Hz (user-adjustable)

Power
Supply

RatedVoltageRatedFrequency Three-phase power: 380 to 480 V 50/60 Hz 
DC power supply: 510 to 680 V <6>

AllowableVoltageFluctuation -15 to 10%
AllowableFrequencyFluctuation ±5%

HarmonicCorrectiveActions DCReactor Optional

<1> The motor capacity (kW) refers to a Sumitomo 4-pole motor. The rated output current of the drive output amps should be equal to or 
greater than the motor rated current.

<2> Input current rating varies depending on the power supply transformer, input reactor, wiring conditions, and power supply impedance.
<3> Rated motor capacity is calculated with a rated output voltage of 440 V.
<4> Carrier frequency is set to 2 kHz (Swing PWM). Current derating is required in order to raise the carrier frequency.
<5> Carrier frequency is set to 8 kHz. Current derating is required in order to raise the carrier frequency.
<6> DC is not available for UL standards.

Note: Differences between Heavy Duty (HD) ratings and Normal Duty (ND) ratings for the drive include rated input and output current, 
overload capacity, carrier frequency and current limit. Set parameter C6-01 to “0” for HD (default) or “1” for ND.
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A.4DriveSpecifications
Note: 1. Perform rotational Auto-Tuning to obtain Sensorless Vector Control performance specifications.

 2. For optimum performance life of the drive, install the drive in an environment that meets the environmental conditions.

Item Specification

Control
Character-

istics

ControlMethod The following control methods are available:
Sensorless Vector Control, V/f Control

FrequencyControlRange 0.01 to 400 Hz

FrequencyAccuracy

Digital input: within ±0.01% of the max output frequency 
(-10 to +50 °C)
Analog input: within ±0.5% of the max output frequency 
(25 °C ±10 °C)

FrequencySettingResolution Digital inputs: 0.01 Hz
Analog inputs: 1/1000 of maximum output frequency

OutputFrequencyCalculationResolution 1/220 x Maximum output frequency (E1-04)

FrequencySettingSignal
Main frequency reference: 0 to +10 Vdc (20 kΩ), 4 to 20 mA (250 Ω), 0 to 20 mA
(250 Ω)
Main speed reference: Pulse Train Input (max 32 kHz)

StartingTorque 200%/0.5 Hz (SV Control, HD rating, IM of 3.7 kW or smaller)
SpeedControlAccuracy ±0.2% in Sensorless Vector Control <1>

SpeedResponse
5 Hz (25 °C ±10 °C) in Sensorless Vector Control
(excludes temperature fluctuation when performing Rotational Auto-Tuning)

TorqueLimit Sensorless Vector Control only. Adjustable in 4 quadrants.
Accel/DecelTime 0.00 to 6000.0 s (allows four separate settings for accel and decel)

BrakingTorque

Instantaneous Average Decel Torque <2> : 0.1/0.2 kW: over 150%, 0.4/0.75 kW: over 
100%, 1.5 kW: over 50%, 2.2 kW and above: over 20%
Continuous Regen Torque: 20%,
125% with a Braking Resistor Unit <3> : (10% ED) 10 s with an internal braking resistor.

V/fCharacteristics Preset V/f patterns and user-set program available.

Control
Character-

istics
Functions

Momentary Power Loss Ride-Thru 
Speed Search
Over/Undertorque Detection
Torque Limit, Multi-Step Speed (17 steps max)
Accel/Decel Time Switch
S-Curve Accel/Decel,
2-Wire/3-Wire Sequence
Rotational Auto-Tuning
Stationary Auto-Tuning of Line-to-Line Resistance
Dwell
Cooling Fan ON/OFF
Slip Compensation
Torque Compensation
Jump Frequencies (reference dead band)
Frequency Reference Upper/Lower Limit
DC Injection Braking (start and stop), High Slip Braking
PID Control (with Sleep Function)
Energy Saving
MEMOBUS/Modbus (RS-485/RS-422 Max 115.2 kbps)
Fault Reset
Parameter Copy
Fault Restart
Removable Terminals with Parameter Backup Function Sp

ec
ifi

ca
ti

on
s

A



316

A.4DriveSpecifications

Item Specification

Protection
Functions

MotorProtection Motor overheat protection via output current sensor
OvercurrentProtection Drives stops when output exceeds 200% of the rated current (Heavy Duty)

OverloadProtection A stop command will be entered after operating at 150% for 60 s (Heavy Duty) <4>

OvervoltageSpecification 200 V Class: Stops when DC bus voltage exceeds approx. 410 V 
400 V Class: Stops when DC bus voltage exceeds approx. 820 V

LowVoltageProtection
Drive stops when DC bus voltage falls below the levels indicated: <5>

190 V (3-phase 200 V), 160 V (single-phase 200 V), 380 V (3-phase 400 V), 350 V (3- 
phase 380 V)

MomentaryPowerLossRide-Thru 3 selections available: Ride-Thru disabled (stops after 15 ms), time base of 0.5 s, and 
continue running as long as the drive control board is powered up. <6>

HeatsinkOverheatProtection Protected by thermistor
BrakingResistorOverheatProtection Overheat input signal for braking resistor (Optional ERF-type, 3% ED)

StallPrevention
Stall prevention is available during acceleration, deceleration, and during run. 
Separate settings for each type of stall prevention determine the current level at 
which stall prevention is triggered.

CoolingFanFailureProtection Circuit protection (“fan-lock” sensor)
GroundFaultProtection Electronic circuit protection <7>

DCBusChargeLED Remains lit until DC bus voltage falls below 50 V

Environment

Storage/InstallationArea Indoors

AmbientTemperature IP20/NEMA Type 1 enclosure: -10 °C to +40 °C 
IP20/IP00 Open-Chassis enclosure: -10 °C to +50 °C 

Humidity 95% RH or less with no condensation
StorageTemperature -20 to +60 °C allowed for short-term transport of the product

Altitude Up to 1000 meters without derating; up to 3000 meters with output current and 
voltage derating. Refer to Altitude Derating on page 319 for details.

Shock,Impact 10 to 20 Hz: 9.8 m/s2

20 to 55 Hz: 5.9 m/s2

SurroundingArea

Install the drive in an area free from:
•  oil mist and dust
•  metal shavings, oil, water or other foreign materials
•  radioactive materials
•  combustible materials
•  harmful gases and liquids
•  excessive vibration
•  chlorides
•  direct sunlight

Orientation Install the drive vertically to maintain maximum cooling effects

Standards
•  UL508C
•  IEC/EN 61800-3, IEC/EN 61800-5-1

ProtectiveEnclosure IP20/Open-Chassis or IP00/Open-Chassis <8>

IP20/NEMA Type 1 <9>

CoolingMethod

HF520S-A20 to A75: self-cooled 
HF520S-1A5 to 2A2: cooling fan 
HF5202-A20 to A40: self-cooled 
HF5202-A75 to 7A5: cooling fan 
HF5204-A20 to A75: self-cooled 
HF5204-1A5 to 7A5: cooling fan

<1> Speed control accuracy varies somewhat according to the type of motor and drive settings.
<2> Instantaneous average deceleration torque refers to the torque required to decelerate the motor (uncoupled from the load) from the 

rated motor speed down to zero in the shortest time.
<3> Ensure that Stall Prevention Selection during Deceleration is disabled (L3-04 = 0) or set to 3 when using a braking resistor or the Braking 

Resistor Unit. The default setting for the stall prevention function will interfere with the braking resistor.
<4> Overload protection may be triggered when operating with 150% of the rated output current if the output frequency is less than 6 Hz.
<5> Parameter settings allow up to 150 V.
<6> A Momentary Power Loss Ride-Thru Unit is required for 200/400 V class drives if the application needs to continue running during a 

momentary power loss up to 2 seconds.
<7> Ground protection cannot be provided under the following circumstances when a ground fault is likely in the motor windings during 

run: Low ground resistance for the motor cable and terminal block; low ground resistance for the motor cable and terminal block; or the 
drive is powered up from a ground short.
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<8> The following models have an IP20/Open-Chassis enclosure as standard. Customers may convert these models to IP20/NEMA Type 1 
enclosures using the IP20/NEMA Type 1 Kit Option:

 HF520S-A20 to 2A2
 HF5202-A20 to 3A7
 HF5204-A20 to 3A7
<9> The following models have an IP20/NEMA Type 1 enclosure as standard. For an IP20/Open-Chassis or IP00/Open-Chassis design, remove 

the top and bottom covers:
 HF5202-5A5 to 7A5
 HF5204-5A5 to 7A5

Note: Time from input open to drive output stop is less than 1 ms.
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A.5DriveWattLossData

A.5DriveWattLossData
TableA.6WattLoss200VClassSingle-PhaseModels

DriveModel
HF520S

HeavyDuty(CarrierFrequency8kHz)<1> NormalDuty(SwingPWMequal2kHz)
RatedAmps

(A)
Heatsink
Loss(W)

InteriorUnit
Loss(W)

TotalLoss
(W)

RatedAmps
(A)

Heatsink
Loss(W)

InteriorUnit
Loss(W)

TotalLoss
(W)

A20 1.6 7.9 8.9 16.7 1.9 7.6 9.7 17.3
A40 3.0 16.1 11.5 27.7 3.2 14.6 14.4 29.1
A75 5.0 33.7 16.8 50.5 6.0 30.1 19.4 49.5
1A5 8.0 54.8 25.9 80.7 9.6 51.7 29.8 81.4
2A2 11.0 70.7 34.1 104.8 12.0 61.3 37.1 98.4

<1> 10 kHz for A20 to A75

TableA.7WattLoss200VClassThree-PhaseModels

DriveModel
HF5202

HeavyDuty(CarrierFrequency8kHz)<1> NormalDuty(SwingPWMequal2kHz)
RatedAmps

(A)
Heatsink
Loss(W)

InteriorUnit
Loss(W)

TotalLoss
(W)

RatedAmps
(A)

Heatsink
Loss(W)

InteriorUnit
Loss(W)

TotalLoss
(W)

A20 1.6 7.9 8.8 16.7 1.9 7.6 9.5 17.1
A40 3.0 16.2 11.5 27.7 3.5 15.8 13.6 29.4
A75 5.0 27.4 15.9 43.3 6.0 27.5 17.2 44.7
1A5 8.0 54.8 23.8 78.6 9.6 51.7 25.8 77.5
2A2 11.0 70.7 29.9 100.6 12.0 61.3 30.4 91.7
3A7 17.5 110.5 43.3 153.8 19.6 98.7 46.3 145.0
5A5 25.0 231.5 72.2 303.7 30.0 246.4 88.9 335.3
7A5 33.0 339.5 82.8 321.3 40.0 266.7 112.8 379.6

<1> 10 kHz for A20 to A75

TableA.8WattLoss400VClassThree-PhaseModels

DriveModel
HF5204

HeavyDuty(CarrierFrequency8kHz) NormalDuty(SwingPWMequal2kHz)
RatedAmps

(A)
Heatsink
Loss(W)

InteriorUnit
Loss(W)

TotalLoss
(W)

RatedAmps
(A)

Heatsink
Loss(W)

InteriorUnit
Loss(W)

TotalLoss
(W)

A20 1.2 19.2 11.5 30.7 1.2 10.0 9.6 19.6
A40 1.8 28.9 14.8 43.7 2.1 18.5 13.9 32.4
A75 3.4 42.3 17.9 60.2 4.1 30.5 16.8 47.3
1A5 4.8 70.7 26.2 96.9 5.4 44.5 21.8 66.3
2A2 5.5 81.0 30.7 111.7 6.9 58.5 28.4 86.9
3A7 9.2 107.2 41.5 148.7 11.1 81.7 46.0 127.7
5A5 14.8 166.0 62.7 228.7 17.5 181.2 80.1 261.3
7A5 18.0 207.1 78.1 285.2 23.0 213.4 107.7 321.1
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A.6DriveDeratingData
The drive can be operated at above rated temperature, altitude and default carrier frequency by derating the drive 
capacity.

 CarrierFrequencyDerating
Derate drive capacity using Figure A.1 as the carrier frequency of the drive increases above the factory setting.

ND

10 (8) 15

0

HD

2

Drive 
Rating

Carrier Frequency (C6-02)

200 V Class:
80% of HD

400 V Class:
60% of HD

Carrier Frequency Derating

FigureA.1CarrierFrequencyDerating

 TemperatureDerating
As the ambient temperature for the drive is increased above the drive specification the drive should be derated. 
Additionally parameter L8-35 Installation Method Selection on page 319 should be set according to enclosure type 
and mounting method as illustrated in Figure A.2.

 OutputCurrentDeratingDuetoAmbientTemperature
Set L8-12 and L8-35 according to the installation conditions when the ambient temperature is above the drive 
specification or when drives are mounted side-by-side in a cabinet. The output current is derated as shown in Figure 
A.2.

No. Name Description Range Def.

L8-12
Ambient 
Temperature 
Setting

Adjust the drive overload (oL2) protection level when the drive is 
installed in an environment that exceeds its ambient temperature 
rating.

-10 to 50 40 °C

L8-35 Installation Method 
Selection

0: IP20/IP00 Drive
1: Side-by-Side Mounting
2: NEMA Type 1 Drive

0 to 2 0

40 50
0%

30 o35

50%

70%
80%
85%

100%

o oo

Drive 
Rating

Ambient temp   C 
Parameter L8-12

Parameter L8-35 = 0 (IP20/IP00 Drive) 

Parameter L8-35 = 2 
  )evirD 1 epyT AMEN(

Parameter L8-35 = 1 
(Side-by-side Mounting) 

 

-10o

o

FigureA.2AmbientTemperatureandInstallationMethodDerating

 AltitudeDerating
The drive standard ratings are valid for an installation altitude up to 1000 m. If the altitude exceeds 1000 m, both the 
drive input voltage and the rated output current must be derated for 1% per 100 m. The maximum altitude is 3000 m.
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A.5DriveWattLossData
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ParameterList

This appendix contains a full list of parameters and settings available in the drive.

B.1 PARAMETERGROUPS......................................................................................... 322
B.2 PARAMETERTABLE............................................................................................. 323
B.3 CONTROLMODEDEPENDENTPARAMETERDEFAULTVALUES....................... 370
B.4 V/FPATTERNDEFAULTVALUES......................................................................... 372
B.5 DEFAULTSBYDRIVEMODELANDDUTYRATING(ND/HD).............................. 373
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B.1ParameterGroups

B.1ParameterGroups
Parameter

Group Name Page Parameter
Group Name Page

A1 Initialization 323 H4 Analog Outputs 347
A2 User Parameters 323 H5 Serial Communications Setup 348
b1 Operation Mode Selection 324 H6 Pulse Train I/O Setup 348
b2 DC Injection Braking 325 L1 Motor Overload 349
b3 Speed Search 325 L2 Power Loss Ride-Thru 350
b4 Delay Timer 326 L3 Stall Prevention 350
b5 PID Control 326 L4 Reference Detection 352
b6 Dwell Function 327 L5 Fault Restart 352
b8 Energy Saving 328 L6 Overtorque Detection 353
C1 Acceleration/Deceleration Time 329 L7 Torque Limit 354
C2 S-Curve Accel/Decel 330 L8 Hardware Protection 354
C3 Motor Slip Compensation 330 n1 Hunting Prevention 357
C4 Motor Torque Compensation 330 n2 Speed Feedback Detection 357
C5 Speed Control (ASR) 331 n3 High-Slip Braking 357
C6 Carrier Frequency 331 n6 Motor Line-to-Line Resistance Online Tuning 358
d1 Frequency Reference 332 n8 Reserved -
d2 Reference Limits 333 o1 Monitor Display Selection 358
d3 Jump Frequencies 333 o2 Operator Keypad Functions 358
d4 Frequency Reference Hold 333 o3 Copy Function 359
d7 Off-Set Frequency 334 o4 Maintenance Functions 359
E1 V/f Pattern 334 q Reserved -
E2 Motor Setup 335 r Reserved -
E3 Motor 2 V/f Pattern 336 T1 Auto-Tuning 360
E4 Motor Setup 2 337 U1 Status Monitor 360
E5 Reserved - U2 Fault Trace 362
F1 Fault Detection during PG Speed Control 339 U3 Fault History 363
F6 Network Communications 339 U4 Maintenance Monitor 363
H1 Digital Inputs 342 U5 PID Monitor 365
H2 Digital Outputs 344 U6 Control Monitor 365
H3 Analog Inputs 346 U8 Reserved -
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B.2ParameterTable
An “A” in the “Control Mode” column indicates that the parameter is available in the Advanced menu of the respective 
control mode.
An “S” in the “Control Mode” column indicates that the parameter is available in the Startup menu of the respective 
control mode.
A “–” in the “Control Mode” column indicates that the parameter is NOT available in the respective control mode.
An “O” in the “Control Mode” column indicates that the multi-function selection is available in the respective control 
mode.

◆ A:InitializationParameters
The A parameter group creates the operating environment for the drive. This includes the parameter Access Level, 
Motor Control Method, Password, User Parameters and more.

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

A1:InitializationParameters
Use A1 parameters to configure the basic environment for drive operation.

A1-01
<1>
<3>

Access Level Selection

Selects which parameters are accessible via the digital operator. 
0: Operation only
1: User Parameters (access to a set of parameters selected by the user)
2: Advanced Access Level

0 to 2 2 A A 101 108

A1-02
<2> Control Method Selection

Selects the Control Method of the drive. Auto-Tuning must be 
performed when selecting one of the vector control modes.
0: V/f Control without PG
2: Sensorless Vector (SV)
Note:1.Does not return to the default setting after initialization.
2.If using Open Loop Vector Control (A1-02 = 2), then Auto-Tuning 
must be performed again after the drive is initialized.
Refer to Auto-Tuning on page 96 for details.

0, 2 0 S S 102 108

A1-03 Initialize Parameters

Resets all parameters to factory default settings. (Initializes the drive 
then returns A1-03 to 0)
0: No Initialization
1110: User Initialize
(First set user parameter values must be stored using parameter
o2-03)
2220: 2-Wire Initialization
3330: 3-Wire Initialization
5550: oPE04 Error Reset

0 to 5550 0 A A 103 109

The following parameters are not reset when the 
performing initialization: A1-00, A1-02, A1-07, E1-
03, E5-oo, F6-08, L8-35, o2-04,
o2-09, and all U2 and U3 monitors.

A1-04 Password

When the value set into A1-04 does not match the value set into A1-
05, parameters A1-01 through A1-03, A1-06, and A2-01 through A2-32 
cannot be changed.

0 to 9999 0 A A 104 110

A1-05 Password Setting

0 to 9999 0 A A 105 110

This parameter is hidden from view. To 
access A1-05, first display A1-04. Then 
press the STOP key while holding down 
the up arrow key. Parameter A1-05 will 
appear.

—

A1-06 Application Preset

Sets parameters that are commonly used in certain applications to A2-
01 through A2-16 for easier access.
0: General-purpose (A2 parameters are not affected) 
1: Water supply pump
2: Conveyor
3: Exhaust fan
4: HVAC fan
5: Air compressor
6: Elevator
7: Hoist
8: Conveyor 2

0 to 8 0 A A 127 90

A2:UserParameters
Use A2 parameters to program the drive.

A2-01
to

A2-32
User Parameters, 1 to 32

Parameters that were recently edited are listed here. The user can also 
select parameters to appear here for quick access. Parameters will be 
stored here for quick access when A1-01 = 1.

A1-00 to 
o2-08

<3> A A 106 to 125 111

 A2-33 User Parameter 
Automatic Selection

0: Parameters A2-01 through A2-32 are reserved for the user to create 
a list of User Parameters.
1: Save history of recently viewed parameters. Recently edited 
parameters will be saved to A2-17 through A2-32 for quick access.

0, 1 <4> A A 126 112

<1> Parameter can be changed during run.
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B.2ParameterTable

<2> Parameter setting value is not reset to the default value during drive initialization, A1-03 = 1110, 2220, 3330.
<3> Default setting value is dependent on parameter A1-06, Application Selection.
<4> Default setting value is dependent on parameter A1-06. This setting value is 0 when A1-06 = 0, and 1 when A1-06 ≠ 0.

◆ b:Application
Application parameters configure the Run Command Source, DC Injection Braking, Speed Search, Timer functions, 
PID control, the Dwell function, Energy Savings and a variety of other application-related settings.

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

b1:OperationModeSelection
Use b1 parameters to configure the operation mode.

b1-01 Frequency Reference 
Selection 1

Selects the frequency reference input source.
0: Digital operator - Digital preset speed d1-01 to d1-17.
1: Terminals - Analog input terminal A1 or A2.
2: MEMOBUS communications
3: Option PCB
4: Pulse Input (Terminal RP)

0 to 4 1 S S 180 113

b1-02 Run Command Selection 
1

Selects the run command input source.
0: Digital operator - RUN and STOP keys on the digital
operator.
1: Digital input terminals
2: MEMOBUS communications
3: Option PCB.

0 to 3 1 S S 181 115

b1-03 Stopping Method 
Selection

Selects the stopping method when the run command is removed.
0: Ramp to Stop 
1: Coast to Stop
2: DC Injection Braking to Stop 
3: Coast with Timer
(A new run command is ignored if received before the timer expires)

0 to 3 0 S S 182 116

b1-04 Reverse Operation 
Selection

Permits or prohibits reverse operation. 
0: Reverse enabled.
1: Reverse disabled.

0, 1 0 A A 183 118

b1-07
LOCAL/REMOTE Run
Selection

Determines the operation when the Run command source is switched 
from LOCAL to REMOTE or between Run source 1 and 2 while an 
external Run command is active at the new source.
0: External Run command has to be cycled at the new source to be 
activated.
1: External Run command at new source is accepted immediately.

0, 1 0 A A 186 118

b1-08
Run Command Selection 
while in Programming 
Mode

0: Run command accepted only in the operation menu. 
1: Run command accepted in all menus.
2: Prohibit entering Programming Mode during Run

0 to 2 0 A A 187 118

b1-14 Phase Order Selection
Sets the phase order for drive output terminals U/T1, V/T2 and W/T3.
0 : Standard
1 : Switch phase order

0, 1 0 A A 1C3 119

b1-15 Frequency Reference 
Selection 2

Selects the frequency reference input source 2.
0: Operator - Digital preset speed d1-01 to d1-17.
1: Terminals - Analog input terminal A1 or A2
2: MEMOBUS communications
3: Option PCB
4: Pulse Input (Terminal RP)

0 to 4 0 A A 1C4 119

b1-16 Run Command Selection 
2

Selects the run command input source 2.
0: Operator - RUN and STOP keys on the digital operator.
1: Digital input terminals
2: MEMOBUS communications
3: Option PCB

0 to 3 0 A A 1C5 119

b1-17 Run Command at Power 
Up

Determines the operation when a Run command is active at power 
up of the drive.
0: Run command not issued, needs to be cycled 
1: Run command issued, motor operation start

0, 1 0 A A 1C6 119
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No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

b2:DCInjectionBraking
Use b2 parameters to configure DC Injection Braking operation

b2-01 DC Injection Braking 
Start Frequency

Sets the frequency at which DC Injection Braking starts when Ramp 
to Stop (b1-03 = 0) is selected. If b2-01< E1-09, DC Injection Braking 
starts at E1-09.

0.0 to
10.0

0.5
Hz A A 189 119

b2-02 DC Injection Braking 
Current

Sets the DC Injection Braking current as a percentage of the drive 
rated current. 0 to 75 50% A A 18A 120

b2-03
DC Injection Braking 
Time/ DC Excitation Time 
at Start

Sets DC Injection Braking time at start. Disabled when set to 0.00 
seconds.

0.00 to
10.00

0.00 s
<1> A A 18B 120

b2-04 DC Injection Braking 
Time at Stop

Sets DC Injection Braking time at stop.
When b1-03 = 2, actual DC Injection time is calculated as
follows:
(b2-04) x 10 x (Output Freq)/(E1-04). When b1-03 = 0, this
parameter sets the amount of DC Injection time applied to
the motor at the end of the decel ramp or High Slip Braking.
Disabled when set to 0.00.

0.00 to
10.00 0.00 s A A 18C 120

b2-08 Magnetic Flux 
Compensation Value

Sets the magnetic flux compensation as a percentage of the no-load 
current value (E2-03). 0 to 1000 0% − A 190 120

b3:SpeedSearch
Use b3 parameters to configure Speed Search function operation.

b3-01 Speed Search Selection 
at Start

Enables/disables the Speed Search function at start.
0: Disabled - Speed Search is not automatically performed
at start.
1: Enabled - Speed Search is automatically performed at
start.

0, 1 0 A A 191 124

b3-02 Speed Search 
Deactivation Current

Sets the current level at which the speed is assumed to be detected 
and Speed Search is ended. Set as a percentage of the drive rated 
current.

0 to 200 120
<3> A A 192 124

b3-03 Speed Search 
Deceleration Time

Sets the time constant used to reduce the output frequency during 
Speed Search. Related to a change from max. output frequency to 0.

0.1 to
10.0 2.0 s A A 193 124

b3-05 Speed Search Delay Time Delays the Speed Search operation after a momentary power loss to 
allow time for an external output contactor to close. 0.0 to 100 0.2 s A A 195 124

b3-06 Output Current 1 during 
Speed Search

Sets the current injected to the motor at the beginning of Estimation 
type Speed Search. Set as a factor of the motor rated current. 0.0 to 2.0 <4> A A 196 124

b3-08
Current Control Gain 
during Speed Search 
(Speed Estimation Type)

Sets the proportional gain for the current controller during Speed 
Search. There is normally no need to change this parameter from the 
default value.

0.00 to
6.00

<9> A A 198 124

b3-10 Speed Search Detection 
Compensation Gain

Sets the gain which is applied to the speed detected by Speed 
Estimation Speed Search before the motor is reaccelerated. Increase 
this setting if ov occurs when performing Speed Search.

1.00 to
1.20 1.05 A A 19A 125

b3-14 Bi-Directional Speed 
Search Selection

Selects if Speed Search detects the motor rotation direction during 
Speed Search.
0: Disabled–Frequency reference direction used 
1: Enabled–Detected direction used

0, 1 0 A A 19E 125

b3-17 Speed Search Restart 
Current Level

Sets the Speed Search restart current level as a percentage of the drive 
rated current. 0 to 200 150% A A 1F0 125

b3-18 Speed Search Restart 
Detection Time Sets the time in seconds for Speed Search restart to be detected. 0.00 to

1.00 0.10 s A A 1F1 125

b3-19 Number of Speed Search 
Restarts

Sets the number of restarts possible for Speed Search restart 
operations. 0 to 10 3 A A 1F2 125

b3-24 Speed Search Method 
Selection

Sets the Speed Search detection mode. 
0: Current Detection Type
1: Speed Estimation Type

0, 1 0 A A 1C0 125
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No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

b4:TimerFunction
Use b4 parameters to configure timer function operation.

b4-01 Timer Function On-
Delay Time

Used in conjunction with a multi-function digital input (H1- oo=18) 
and a multi-function digital output (H2-oo=12) programmed for the 
timer function. This sets the amount of time between digital input 
closure and digital output activation.

0.0 to
300.0 0.0 s A A 1A3 126

b4-02 Timer Function Off-
Delay Time

Used in conjunction with a multi-function digital input (H1- oo 
= 18) and a multi-function digital output programmed for the timer 
function. This sets the amount of time the output remains activated 
after the digital input is opened.

0.0 to
300.0 0.0 s A A 1A4 126

b5:PIDControl
Use b5 parameters to configure the PID control drive function.

b5-01 PID Function Setting

Sets the PID control mode. 
0: Disabled
1: Enable (PID output = freq. ref., PID input is D-controlled) 
2: (PID output = freq. ref., PID feedback is D-controlled)
3: Enable (PID output added to freq. ref., PID input is D- controlled)
4: Enable (PID output added to freq. ref., PID feedback is D- controlled)

0 to 4 0 A A 1A5 130

b5-02
<6>

Proportional Gain 
Setting (P)

Sets the proportional gain of the PID controller. A setting of
0.00 disables P control.

0.00 to
25.00 1.00 A A 1A6 130

b5-03
<6> Integral Time Setting (I) Sets the integral time for the PID controller. A setting of 0.0 s disables 

integral control.
0.0 to
360.0 1.0 s A A 1A7 130

b5-04
<6> Integral Limit Setting Sets the maximum output possible from the integrator. 0.0 to

100.0
100.0

% A A 1A8 130

b5-05
<6> Derivative Time (D) Sets D control derivative time. A setting of 0.00 s disables derivative 

control.
0.00 to
10.00 0.00 s A A 1A9 130

b5-06
<6> PID Output Limit Sets the maximum output possible from the entire PID controller. 0.0 to

100.0
100.0

% A A 1AA 131

b5-07
<6> PID Offset Adjustment Applies an offset to the PID controller output. -100.0 to

+100.0 0.0% A A 1AB 131

b5-08
<6>

PID Primary Delay Time 
Constant

Sets the amount of time for the filter on the output of the PID 
controller.

0.00 to
10.00 0.00 s A A 1AC 131

b5-09 PID Output Level 
Selection

Sets the PID controller output direction. 
0: Normal Output (direct acting)
1: Reverse Output (reverse acting)

0, 1 0 A A 1AD 131

b5-10 PID Output Gain Setting Sets the gain applied to the PID output. 0.00 to
25.00 1.00 A A 1AE 131

b5-11 PID Output Reverse 
Selection

Sets the drive operation with negative PID output.
0: Negative PID output triggers zero limit and drive stops.
1: Rotation direction reverses with negative PID output.
When using setting 1 make sure, reverse operation is
permitted by parameter b1-04.

0, 1 0 A A 1AF 131

b5-12
PID Feedback Reference 
Missing Detection 
Selection

Configures the PID feedback loss detection. With all setting a digital 
output programmed for H2-01/02/03 = 3E/3F (PID feedback low/PID 
feedback high) is operated when the detection condition becomes 
true.
0: Digital output only.
1: Feedback loss detected when PID enabled. Alarm output,
operation is continued without triggering a fault contact.
2: Feedback loss detected when PID enabled. Fault output,
operation is stopped and a fault contact is triggered.
3: Feedback loss detection even when PID is disabled by
digital input. No alarm/fault output.
4: PID Feedback error detection even when PID is disabled
by digital input. An alarm is triggered and the drive continues
to run.
5: PID Feedback error detection even when PID is disabled
by digital input. Fault is triggered and output is shut off.

0 to 5 0 A A 1B0 132

b5-13 PID Feedback Loss 
Detection Level Sets the PID feedback loss detection level. 0 to 100 0% A A 1B1 132
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b5-14 PID Feedback Loss 
Detection Time Sets the PID feedback loss detection delay time in terms of seconds. 0.0 to

25.5 1.0 s A A 1B2 133

b5-15 PID Sleep Function Start 
Level

Sets the sleep function start frequency.
Note:Also enabled when PID is not active.

0.0 to
400.0

0.0
Hz A A 1B3 133

b5-16 PID Sleep Delay Time Sets the sleep function delay time. 0.0 to
25.5 0.0 s A A 1B4 133

b5-17 PID Accel/Decel Time Applies an accel/decel time to the PID setpoint. 0 to 255 0 s A A 1B5 133

b5-18 PID Setpoint Selection
Selects b5-19 as PID setpoint value. 
0: Disabled
1: Enabled, b5-19 becomes PID target

0, 1 0 A A 1DC 134

b5-19 PID Setpoint Value Sets the PID target value when b5-18 = 1. 0.00 to
100.00

0.00
% A A 1DD 134

b5-20 PID Setpoint Scaling

Sets the units for setting/display b5-19, and for parameter monitors 
U5-01 (PID Feedback) and U5-04 (PID Setpoint). 
0: 0.01Hz units
1: 0.01% units (100% = max output frequency) 
2: r/min (number of motor poles must be set up) 
3: User-set (set to b5-38 and b5-39)

0 to 3 1 A A 1E2 134

b5-34
<5> PID Output Lower Limit Sets the minimum output possible from the PID controller. -100.0 to

+100.0
0.00

% A A 19F 134

b5-35
<5> PID Input Limit Limits the PID control input (deviation signal). Acts as a bipolar limit. 0.0 to

1000.0
1000.

0% A A 1A0 134

b5-36 PID Feedback High 
Detection Level Sets the PID feedback high detection level. 0 to 100 100% A A 1A1 133

b5-37 PID Feedback High Level 
Detection Time Sets the PID feedback high level detection delay time. 0.0 to

25.5 1.0 s A A 1A2 133

b5-38 PID Setpoint / User 
Display

Sets the display value of U5-01 and U5-04 when the maximum 
frequency is output. Changeable only if b5-20 = 3.
0 to 60000: User-Set Display if b5-20 = 3

1 to
60000

<6> A A 1FE 134

b5-39 PID Setpoint Display 
Digits

Sets the number of digits of U5-01 and U5-04. Changeable only if b5-
20 = 3.
0: No decimal places 
1: One decimal places 
2: Two decimal places
3: Three decimal places

0 to 3 <6> A A 1FF 134

b5-40
Frequency Reference 
Monitor Content during 
PID

0: Display the frequency reference (U1-01) after PID compensation 
has been added.
1: Display the frequency reference (U1-01) before PID compensation 
has been added.

0, 1 0 A A 17F 135

b5-47
Reverse Operation 
Selection 2 by PID 
Output

Reverses operation selection when b5-01 = 3 or 4 
0: Zero limit when PID output is a negative value
1: Reverse operation when PID output is a negative value (Zero limit 
if the reverse operation is prohibited by b1-04)

0, 1 1 A A 17D 135

b6:DwellFunction
Use b6 parameters to configure dwell function operation.

b6-01 Dwell Reference at Start The Dwell function is used to temporarily hold the frequency when 
driving a motor with a heavy load.
Parameters b6-01 and b6-02 set the frequency to hold and the time 
to maintain that frequency at start.
Parameters b6-03 and b6-04 set the frequency to hold and the time 
to maintain that frequency at stop.

b6-01

b6-02

b6-03

b6-04

OFF
Run command

Output 
Frequency

Time

ON

0.0 to
400.0

0.0
Hz A A 1B6 135

b6-02 Dwell Time at Start 0.0 to
10.0 0.0 s A A 1B7 135

b6-03 Dwell Frequency at Stop 0.0 to
400.0

0.0
Hz A A 1B8 135

b6-04 Dwell Time at Stop 0.0 to
10.0 0.0 s A A 1B9 135
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b8:EnergySaving
Use b8 parameters to configure the energy saving/conservation drive function.

b8-01 Energy Saving Control 
Selection

Selects the Energy Savings function. 
0: Disabled
1: Enabled

0, 1 0 A A 1CC 136

b8-02
<5> Energy Saving Gain Sets energy savings control gain when in Open Loop Vector Control. 0.0 to

10.0 0.7 − A 1CD 136

b8-03
<5>

Energy Saving Control 
Filter Time Constant

Sets energy saving control filter time constant when in Open Loop 
Vector Control.

0.00 to
10.00

0.50
<7> − A 1CE 136

b8-04 Energy Saving 
Coefficient Value

Sets the Energy Saving coefficient and is used to fine adjustments in 
V/f Control.

0.0 to
655.00

<7>
<8> A − 1CF 136

b8-05 Power Detection Filter 
Time

Sets a filter time for the Power Detection used by Energy Savings in V/
f Control. 0 to 2000 20 ms A − 1D0 136

<1> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02 = 2-SV control.
<2> A coasting motor may require a braking resistor circuit to bring the motor to a stop in the required time.
<3> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02 = 0-V/f Control.
<4> Default setting value is dependent on parameter o2-04, Drive Model Selection.
<5> Parameter can be changed during Run.
<6> Default setting is dependent on parameter b5-20, PID Setpoint Scaling.
<7> Default setting value is dependent on parameter o2-04, Drive Model Selection and C6-01, Drive Duty Selection.
<8> Parameter value is changed if E2-11 is manually changed or changed by Auto-Tuning.
<9> Default setting is determined by A1-02, Control Method Selection
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◆ C:Tuning
C parameters are used to adjust the acceleration and deceleration times, S-curves, slip and torque compensation 
functions and carrier frequency selections.

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

C1:AccelerationandDecelerationTimes
Use C1 parameters to configure motor acceleration and deceleration.

C1-01
<1> Acceleration Time 1 Sets the time to accelerate from 0 to maximum frequency.

0.0 to
6000.0

<2>
10.0 s

S S 200 138

C1-02
<1> Deceleration Time 1 Sets the time to decelerate from maximum frequency to 0. S S 201 138

C1-03
<1> Acceleration Time 2 Sets the time to accelerate from 0 to maximum frequency when Accel/

Decel times 2 are selected by a digital input. A A 202 138

C1-04
<1> Deceleration Time 2 Sets the time to decelerate from maximum frequency to 0 when 

Accel/Decel times 2 are selected by a digital input. A A 203 138

C1-05
<1>

Acceleration Time 3 
(Motor 2 Accel Time 1)

Sets the time to accelerate from 0 to maximum frequency when Accel/
Decel times 3 are selected by a digital input. A A 204 138

C1-06
<1>

Deceleration Time 3 
(Motor 2 Decel Time 1)

Sets the time to decelerate from maximum frequency to 0 when 
Accel/Decel times 3 are selected by a digital input. A A 205 138

C1-07
<1>

Acceleration Time 4 
(Motor 2 Accel Time 2)

Sets the time to accelerate from 0 to maximum frequency when Accel/
Decel times 4 are selected by a digital input. A A 206 138

C1-08
<1>

Deceleration Time 4 
(Motor 2 Decel Time 2)

Sets the time to decelerate from maximum frequency to 0 when 
Accel/Decel times 4 are selected by a digital input. A A 207 138

C1-09 Fast-Stop Time

Sets the time to decelerate from maximum frequency to 0 for the 
multi-function input fast-stop function.
Note:This parameter is also used by selecting “Fast-Stop” as a Stop 
Method when a fault is detected.

0.0 to
6000.0

<2>
10.0 s A A 208 139

C1-10 Accel/Decel Time 
Setting Units

Sets the resolution of C1-01 to C1-09. 
0: 0.01 s (0.00 to 600.00 s)
1: 0.1 s (0.0 to 6000.0 s)

0, 1 1 A A 209 139

C1-11 Accel/Decel Time 
Switching Frequency

Sets the frequency for automatic acceleration/ deceleration 
switching.
Below set frequency: Accel/Decel Time 4 
Above set frequency: Accel/Decel Time 1
The multi-function input  “Accel/Decel Time 1” or  “Accel/Decel Time 2” 
take priority.

0.0 to 400.0
Hz 0.0 Hz A A 20A 140

C1-14 Accel/Decel Rate 
Frequency

Sets the base frequency used to calculate acceleration and 
deceleration times.
When set to 0.0 Hz, the drive calculates the time required to accelerate 
from 0 Hz to E1-04, and decelerate from
E1-04 down to 0 Hz (conventional setting).
When set to any other value above 0.0 Hz, the drive
calculates the time required to accelerate from 0 Hz to
C1-14, and to decelerate from C1-14 down to 0 Hz.

0.0 to 400.0
Hz

0.0 Hz A A 264 140
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C2:S-CurveCharacteristics
Use C2 parameters to configure S-curve operation.

C2-01 S-Curve Characteristic at 
Accel Start

The S-curve can be controlled in the four points shown below.

Run 
command

Output 
frequency

Time

C2-01
C2-04

C2-02 C2-03

ON OFF

S-curve is used to further soften the starting and stopping ramp. The 
longer the S-curve time, the softer the starting and stopping ramp.

0.00 to
10.00 0.00 s A A 20B 141

C2-02 S-Curve Characteristic at 
Accel End 0.00 to 10.0 0.00 s A A 20C 141

C2-03 S-Curve Characteristic at 
Decel Start 0.00 to 10.0 0.00 s A A 20D 141

C2-04 S-Curve Characteristic at 
Decel End 0.00 to 10.0 0.00 s A A 20E 141

C3:SlipCompensation
Use C3 parameters to configure the slip compensation function.

C3-01
<1> Slip Compensation Gain

Sets the slip compensation gain. Decides for what amount the output 
frequency is boosted in order to compensate the slip.
Note:Adjustment is not normally required.

0.0 to 2.5 0.0
<4> A A 20F 142

C3-02 Slip Compensation 
Primary Delay Time

Adjusts the slip compensation function delay time. Decrease the 
setting when the slip compensation response is too slow, increase it 
when the speed is not stable. Disabled when Simple V/f Control with 
PG (H6-01 = 3) is used.

0 to 
10000

2000
ms
<3>

A A 210 142

C3-03 Slip Compensation Limit
Sets the slip compensation upper limit. Set as a percentage of motor 
rated slip (E2-02). Disabled when Simple V/f Control with PG (H6-01 = 
3) is used.

0 to 250 200% A A 211 142

C3-04
Slip Compensation 
Selection during 
Regeneration

Selects slip compensation during regenerative operation. 
0: Disabled
1: Enabled
Using the Slip Compensation function during
regeneration may require a braking option to handle
momentary increasing regenerative energy.

0, 1 1 A A 212 142

C3-05 Output Voltage Limit 
Operation Selection

Selects if the motor magnetic flux is reduced during output voltage 
saturation.
0: Disabled
1: Enabled

0, 1 1 − A 213 143

C3-18 Output Voltage Limit 
Level

Sets the maximum percentage of output voltage reduction when C3-
05 is enabled.

70.0 to 
100.0

90.0% N/A A 263H 143

C4:TorqueCompensation
Use C4 parameters to configure Torque Compensation function.

C4-01 Torque Compensation 
Gain

V/f Control: Sets the gain for the automatic torque (voltage) boost 
function and helps to produce better starting torque.
Increase this setting when using a long motor cable or when the 
motor is significantly smaller than the drive capacity.
Decrease this setting when motor oscillation occurs. Set the value 
so that the current at low speed does not exceeds the drives rated 
current.
Sensorless Vector: Sets the torque compensation function gain. 
Normally no change is required.

0.00 to 
2.50

1.00
<3> A A 215 143

C4-02 Torque Compensation 
Primary Delay Time

Sets the torque compensation filter time.
Increase this setting when motor oscillation occurs.
Reduce the setting if there is not enough response from
the motor.

0 to 
60000

200
ms <4> A A 216 143

C4-03 Torque Compensation at 
Forward Start

Sets torque compensation at forward start as a percentage of motor 
torque.

0.0 to 
200.0 0.0% − A 217 143

C4-04 Torque Compensation at 
Reverse Start

Sets torque compensation at reverse start as a percentage of motor 
torque.

-200.0 to
0.0 0.0% − A 218 144
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C4-05 Torque Compensation 
Time Constant

Sets the time constant for torque compensation at forward start and 
reverse start (C4-03 and C4-04). The filter is disabled if the time is set 
to 4 ms or less.

0 to 200 10 ms – A 219 144

C4-06 Torque Compensation 
Primary Delay Time 2

Sets the torque compensation time 2. When an ov fault occurs with 
sudden load changes or at the and of an acceleration, increase the 
setting.
Note:Adjustment is not normally required. If adjusted then AFR time 
2 (n2-03) should be adjusted too.

0 to 
10000

150
ms – A 21AH 144

C5:SpeedControl(ASR)
Use C5 parameters to configure the Automatic Speed Regulator (ASR).

C5 parameters are available only when using V/f Control with Simple PG Feedback (H6-01 = 3).

C5-01
<1> ASR Proportional Gain 1 Sets the proportional gain of the speed control loop (ASR). 0.00 to

300.00 0.20 A

–

21B 145

C5-02
<1> ASR Integral Time 1 Sets the integral time of the speed control loop (ASR). 0.000 to

10.000 0.200 A 21C 145

C5-03
<1> ASR Proportional Gain 2 Sets the speed control gain 2 of the speed control loop (ASR). 0.00 to

300.00 0.02 A − 21D 145

C5-04
<1> ASR Integral Time 2 Sets the integral time 2 of the speed control loop (ASR). 0.000 to

10.000 0.050 s A

–

21E 145

C5-05
<1> ASR Limit Sets the upper limit for the speed control loop (ASR) as a percentage 

of the maximum output frequency (E1-04).
0.0 to 
20.0 5.0% A 21F 146

C6:CarrierFrequency
Use C6 parameters to configure the carrier frequency drive settings.

C6-01 Drive Duty Selection

Selects the load rating for the drive.
0: Heavy Duty (HD) for constant torque applications.
1: Normal Duty (ND) for variable torque applications.
This setting affects the Rated output current and overload
tolerance of the drive.

0, 1 0 S S 223 146

C6-02 Carrier Frequency 
Selection

Selects the carrier frequency 
1 : 2.0 kHz
2 : 5.0 kHz
3 : 8.0 kHz
4 : 10.0 kHz
5 : 12.5 kHz
6 : 15.0 kHz
7 : Swing PWM1 (Audible sound 1)
8 : Swing PWM2 (Audible sound 2)
9 : Swing PWM3 (Audible sound 3)
A : Swing PWM4 (Audible sound 4)
B: Leakage Current Rejection PWM 
C to E: No setting possible
F : User defined (determined by C6-03 through C6-05)

1 to B;F <2> S S 224 147

C6-03 Carrier Frequency Upper 
Limit

Note:Set C6-02 to F before setting C6-03.
Open Loop Vector: C6-03 defines the fixed carrier
frequency if C6-02 = F.
V/f Control: C6-03 and C6-04 set upper and lower limits
for the carrier frequency.

carrier frequency

E1-04
max output 
frequency

output frequency
× (C6-05) × K

output 
frequency

C6-03

C6-04

The coefficient K depends on C6-03: 
C6-03 ≥ 10.0 kHz: K = 3
10.0 kHz > C6-03 ≥ 5.0 kHz: K = 2
5.0 kHz > C6-03: K = 1
When C6-05 ≤ 6, C6-04 is disabled (makes the carrier
frequency C6-03 value).

1.0 to 15.0 <5> A A 225 147

C6-04 Carrier Frequency Lower 
Limit 1.0 to 15.0 <5> A - 226 147
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C6-05 Carrier Frequency 
Proportional Gain

Sets the relationship of output frequency to carrier frequency when 
C6-02 = F. 00 to 99 <5> A - 227 147

<1> Parameter can be changed during run.
<2> Setting range value is dependent on parameter C1-10, Accel/Decel Time Setting Units. When C1-10 = 0 (units of 0.01 seconds), the 

setting range becomes 0.00 to 600.00 seconds.
<3> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02 = 0-V/f Control.
<4> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02 = 2-SV control.
<5> Default setting value is dependent on parameter C6-02, Carrier Frequency Selection.

◆ d:References
Reference parameters are used to set the various frequency reference values during operation.

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

d1:FrequencyReference
Use d1 parameters to configure the drive frequency reference.

d1-01
<1> Frequency Reference 1

Frequency reference. Refer to b1-01: Frequency Reference Selection 
1 on page 113 for instructions to use d1-01 as the main frequency 
reference.

0.00 to
400.00

Hz
<2>   <3>

0.00
Hz S S 280 150

d1-02
<1> Frequency Reference 2 Frequency reference when digital input "Multi-Step Speed Reference 

1" (H1-oo = 3) is on.
0.00
Hz S S 281 150

d1-03
<1> Frequency Reference 3 Frequency reference when digital input "Multi-Step Speed Reference 

2” (H1-oo = 4) is on. 0.00 to
400.00

Hz
<2>   <3>

0.00
Hz S S 282 150

d1-04
<1> Frequency Reference 4 Frequency reference when digital inputs "Multi-Step Speed Reference 

1, 2" (H1-oo = 3 and 4) are on.
0.00
Hz S S 283 150

d1-05
<1> Frequency Reference 5 Frequency reference when digital input "Multi-Step Speed Reference 

3" (H1-oo = 5) is on. 0.00 to
400.00

Hz
<2>   <3>

0.00
Hz A A 284 150

d1-06
<1> Frequency Reference 6 Frequency reference when digital inputs "Multi-Step Speed Reference 

1, 3 " (H1-oo = 3 and 5) are on.
0.00
Hz A A 285 150

d1-07
<1> Frequency Reference 7 Frequency reference when digital inputs "Multi-Step Speed Reference 

2, 3" (H1-oo = 4 and 5) are on. 0.00 to
400.00

Hz
<2>   <3>

0.00
Hz A A 286 150

d1-08
<1> Frequency Reference 8 Frequency reference when multi-function input "Multi-Step speed 

reference 1, 2, 3" (H1-oo = 3, 4, 5) are on.
0.00
Hz A A 287 150

d1-09
<1> Frequency Reference 9 Frequency reference when multi-function input "Multi-Step Speed 

Reference 4" (H1-oo= 32) is on. 0.00 to
400.00

Hz
<2>   <3>

0.00
Hz A A 288 150

d1-10
<1> Frequency Reference 10 Frequency reference when digital input "Multi-Step Speed Reference 

1, 4" (H1-oo = 3 and 32) are on.
0.00
Hz A A 28B 150

d1-11
<1> Frequency Reference 11 Frequency reference when digital inputs "Multi-Step Speed Reference 

2, 4" (H1-oo = 4 and 32) are on. 0.00 to
400.00

Hz
<2>   <3>

0.00
Hz A A 28C 150

d1-12
<1> Frequency Reference 12 Frequency reference when digital inputs "Multi-Step Speed Reference 

1, 2, 4" (H1-oo = 3, 4, 32) are on.
0.00
Hz A A 28D 150

d1-13
<1> Frequency Reference 13 Frequency reference when digital inputs "Multi-Step Speed Reference 

3, 4" (H1-oo = 5 and 32) are on. 0.00 to
400.00

Hz
<2>   <3>

0.00
Hz A A 28E 150

d1-14
<1> Frequency Reference 14 Frequency reference when digital inputs "Multi-Step Speed Reference 

1, 3, 4" (H1-oo = 3, 5, 32) are on.
0.00
Hz A A 28F 150

d1-15
<1> Frequency Reference 15 Frequency reference when digital inputs "Multi-Step Speed Reference 

2, 3, 4" (H1-oo = 4, 5, 32) are on. 0.00 to
400.00

Hz
<2>   <3>

0.00
Hz A A 290 150

d1-16
<1> Frequency Reference 16 Frequency reference when digital inputs "Multi-Step Speed Reference 

1, 2, 3, 4" (H1-oo = 3, 4, 5, 32) are on.
0.00
Hz A A 291 150
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d1-17
<1>

Jog Frequency 
Reference

Frequency reference when digital inputs "Jog Frequency Reference", 
"Forward Jog", or "Reverse Jog." are on. "Jog Frequency Reference" has 
priority over "Multi-Step Speed Reference 1 to 16”.

0.00 to
400.00

Hz
<2>   <3>

5.00
Hz S S 292 150

d2:FrequencyUpperandLowerLimits
Use d2 parameters to configure the frequency reference limits.

d2-01 Frequency Reference 
Upper Limit

Sets the frequency reference upper limit as a percentage of maximum 
output frequency (E1-04). Output speed is limited to this value even 
if the frequency reference is higher. This limit applies to all frequency 
reference sources.

0.0 to
110.0

100.0
%

A A 289 151

d2-02 Frequency Reference 
Lower Limit

Sets the frequency reference lower limit as a percentage of maximum 
output frequency (E1-04). Output speed is limited to this value even 
if the frequency reference is lower. This limit applies to all frequency 
reference sources.

0.0 to
110.0 0.0% A A 28A 151

d2-03 Master Speed Reference 
Lower Limit

Sets the minimum frequency reference lower limit if the frequency 
reference is input using an analog input. Set as a percentage of 
maximum output frequency (E1-04). The higher of both values d2-02 
and d2-03 will be the lower limit.

0.0 to
110.0 0.0% A A 293 151

d3:JumpFrequency
Use d3 parameters to configure the drive Jump Frequency settings.

d3-01 Jump Frequency 1
d3-01 to d3-04 allow programming of three prohibited frequency 
reference points for eliminating problems with resonant vibration 
of the motor / machine. This feature does not eliminate the selected 
frequency values, but accelerates and decelerates the motor through 
the prohibited bandwidth.
The parameters must be according to the rule d3-01 ≥ d3-02 ≥ d3-03.

0.0 to
400.0

0.0
Hz A A 294 152

d3-02 Jump Frequency 2 0.0
Hz A A 295 152

d3-03 Jump Frequency 3 0.0
Hz A A 296 152

d3-04 Jump Frequency Width
This parameter sets the dead-band width around each selected 
prohibited frequency reference point. The bandwidth becomes the 
designated Jump frequency, plus or minus d3-04.

0.0 to
20.0

1.0
Hz A A 297 152

d4:FrequencyReferenceHold
Use d4 parameters to configure the drive frequency reference hold function.

d4-01 Frequency Reference 
Hold Function Selection

Determines if the frequency reference or frequency reference bias is 
saved when the Run command is removed or the power goes off.
0: Disabled
1: Enabled
This parameter is effective when the multi-function inputs
“Accel/Decel Ramp Hold”, “Up/Down” or “Up/Down 2”
commands are selected (H1-oo = A or 10/11 or 75/76).

0, 1 0 A A 298 152

d4-03
<1>

Frequency Reference 
Bias Step (Up/Down 2)

Sets the bias added to the frequency reference when the Up/ Down 2 
digital inputs are set.
When set to 0.00 Hz, the bias value is increased or decreased 
according to d4-04.
When greater than 0.0 Hz, the bias value d4-03 is added or subtracted 
to/from the frequency reference. The acceleration or deceleration 
rate is ultimately determined by d4-04.

0.00 to
99.99 Hz

0.00
Hz A A 2AA 155

d4-04
<1>

Frequency Reference 
Bias Accel/Decel (Up/
Down
2)

Selects how the bias or frequency reference is increased when using 
the Up/Down 2 function.
0: Use selected accel/decel time.
1: Use Accel/Decel Time 4 (C1-07 and C1-08).

0, 1 0 A A 2AB 155

d4-05
<1>

Frequency Reference 
Bias Operation Mode 
Selection (Up/Down 2)

0: Bias value is held if no input Up 2 or Down 2 is active.
1: When the Up 2 reference and Down 2 reference are both on
or both off, the applied bias becomes 0.
Currently selected accel / decel. times are used. Enabled only
when d4-03 = 0.

0, 1 0 A A 2AC 156

d4-06 Frequency Reference 
Bias (Up/Down 2)

The Up/Down 2 bias value is saved in d4-06 when the frequency 
reference is not input by the digital operator. The function depends 
on the setting of d4-01.
It is limited by d4-08 and d4-09.

-99.9 to
+100.0 0.0% A A 2AD 156
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Hex Pg.

V/f S
V

d4-07
<1>

Analog Frequency 
Reference Fluctuation 
Limit (Up/Down 2)

When an Up 2 or Down 2 input is active and the frequency reference 
value from analog or pulse input changes for more than the level 
set in d4-07, the bias value is hold and the frequency reference is 
changed to the new value.
After the speed reaches the frequency reference the bias hold is 
released.

0.1 to
+100.0 1.0% A A 2AE 156

d4-08
<1>

Frequency Reference 
Bias Upper Limit (Up/
Down 2)

Sets the upper limit for the bias and the value that can be saved in d4-
06. Set as a percentage of the maximum output frequency E1-04.

0.1 to
100.0 100.00% A A 2AF 156

d4-09
<1>

Frequency Reference 
Bias Lower Limit (Up/
Down 2)

Sets the lower limit for the bias and the value that can be saved in d4-
06. Set as a percentage of the maximum output frequency E1-04.

-99.9 to
0.0

0.0% A A 2B0 157

d4-10
Up/Down Frequency 
Reference Limit 
Selection

Selects which value is used as frequency reference lower limit if the 
Up/Down function is used.
0: The lower limit is determined by d2-02 or analog input (H3-02/10 = 
0). The higher of both values becomes the reference limit.
1: The lower limit is determined by d2-02.

0 or 1 0 A A 2B6 157

d7:OffsetFrequency
Use d7 parameters to set the offset frequency.

d7-01
<1> Offset Frequency 1 Added to the frequency reference when the digital input “Frequency 

Offset 1” (H1-oo = 44) is switched on.
-100.0 to
+100.0 0.0% A A 2B2 157

d7-02
<1> Offset Freqency 2

Added to the frequency reference when the digital input “Frequency 
Offset 2” (H1-oo = 45) is switched on.

-100.0 to
+100.0 0.0% A A 2B3 157

d7-03
<1> Offset Frequency 3 Added to the frequency reference when the digital input “Frequency 

Offset 3” (H1-oo = 46) is switched on.
-100.0 to
+100.0 0.0% A A 2B4 157

<1> Parameter can be changed during Run.
<2> Default setting value is dependent on parameter o1-03, Digital Operator Display Selection.
<3> Range upper limit is dependent on parameters E1-04, Maximum Output Frequency, and d2-01, Frequency Reference Upper Limit.

◆ E:MotorParameters

No. Name Description Range Def.

Control
Mode

Addr.Hex Pg.
V/f S

V

E1:V/fPatternCharacteristics
Use E1 parameters to set V/f characteristics for the motor.

E1-01
<1>

Input Voltage 
Setting

This parameter must be set to the power supply voltage. It sets 
the maximum and base voltage used by preset V/f patterns 
(E1-03 = 0 to E) and adjusts levels used by certain functions.
WARNING!Electrical Shock Hazard. Drive input voltage (not 
motor voltage) must be set in E1-01 for the protective features 
of the drive to function properly. failure to do so may result in 
equipment damage and/or death or personal injury.

155 to 255 200 V S S 300 158
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No. Name Description Range Def.

Control
Mode

Addr.Hex Pg.
V/f S

V

E1-03
<2> V/f Pattern Selection

Selects a preset V/f pattern. 
0: 50 Hz Constant torque 1
1: 60 Hz Constant torque 2
2: 60 Hz Constant torque 3 (50 Hz base)
3: 72 Hz Constant torque 4 (60 Hz base)
4: 50 Hz Variable torque 1
5: 50 Hz Variable torque 2
6: 60 Hz Variable torque 3
7: 60 Hz Variable torque 4
8: 50 Hz High starting torque 1
9: 50 Hz High starting torque 2
A: 60 Hz High starting torque 3
B: 60 Hz High starting torque 4
C: 90 Hz (60 Hz base)
D: 120 Hz (60 Hz base)
E: 180 Hz (60 Hz base)
F: Custom V/f. E1-04 through E1-13 settings define the V/f 
pattern

0 to F F A A 302 158

E1-04 Maximum Output 
Frequency

E1-04 and E1-06 to E1-13 can only be changed when
E1-03 is set to F. To set linear V/f characteristics, set the
same values for E1-07 and E1-09. In this case, the setting
for E1-08 will be disregarded.
When E1-13 = 0.0 V, then the drive uses the value set to
E1-05 to control the voltage level.
Ensure that the five frequencies are set according to these
rules to prevent triggering an oPE10 fault:
E1-09 ≤ E1-07 < E1-06 ≤ E1-11 ≤ E1-04
Note:Setting E1-11 to 0 disables both E1-11 and E1-12,
and the above conditions do not apply.

   E1-09    E1-07     E1-06   E1-11   E1-04 

E1-05
E1-12

E1-13

E1-08

E1-10

VACrms Out(V)

Frequency (Hz)

40.0 to
400.0

<3>
60 Hz S S 303 161

E1-05
<1>

Maximum Output 
Voltage

0.0 to
255.0 200 V S S 304 161

E1-06 Base Frequency 0.0 to E1-04 60 Hz S S 305 161

E1-07 Middle Output 
Frequency 0.0 to E1-04 3.0 Hz

<3> A A 306 161

E1-08
<1>

Middle Output 
Frequency Voltage

0.0 to
255.0

16.0 V
<4>   <5> A A 307 161

E1-09 Minimum Output 
Frequency 0.0 to E1-04 1.5 Hz

<4> S S 308 161

E1-10
<1>

Minimum Output 
Frequency Voltage

0.0 to
255.0

9.0 V
<4>  <5> A A 309 161

E1-11 Middle Output 
Frequency 2 0.0 to E1-04 0.0 Hz A A 30A 161

E1-12
<1>
<6>

Middle Output 
Frequency Voltage 2

0.0 to
255.0 0.0 V A A 30B 161

E1-13
<1>  <8> Base Voltage 0.0 to

255.0 0.0 V A S 30C 161

E2:MotorParameters
Use E2 parameters to set motor-related data.

E2-01
<7> Motor Rated Current

Sets the motor nameplate full load current in amperes (A). 
Automatically set during Auto-Tuning.
Note:Set E2-03 (Motor No-Load Current) before making 
changes to E2-01. An oPE01 error will be triggered if
E2-01 < E2-03.

10 to 200%
of drive

rated
current

<8>

<9> S S 30E 161

E2-02 Motor Rated Slip Sets the motor rated slip in Hertz.
Automatically set during rotational Auto-Tuning.

0.00 to
20.00

<9> A A 30F 162

E2-03 Motor No-Load 
Current

Sets the magnetizing current of the motor in Ampere. 
Automatically set during rotational Auto-Tuning.
Note:Set E2-03 (Motor No-Load Current) before making 
changes to E2-01. An oPE01 error will be triggered if
E2-01 < E2-03.

0 to less than 
E2-01

<9> A A 310 162

E2-04 Number of Motor 
Poles

Sets the number of motor poles. Automatically set during 
Auto-Tuning. 2 to 48 4 poles A A 311 162
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No. Name Description Range Def.

Control
Mode

Addr.Hex Pg.
V/f S

V

E2-05 Motor Line-to-Line 
Resistance

Sets the phase-to-phase motor resistance in ohms. 
Automatically set during Auto-Tuning.

0.000 to
65.000

<10>
<9> A A 312 162

E2-06 Motor Leakage 
Inductance

Sets the voltage drop due to motor leakage inductance as a 
percentage of motor rated voltage.
Automatically set during Auto-Tuning.

0.0 to 40.0 <9> A A 313 162

E2-07
Motor Iron-
Core Saturation 
Coefficient 1

Sets the motor iron saturation coefficient at 50% of magnetic 
flux. Automatically set during Auto-Tuning.

0.00 to
0.50 0.50 − A 314 162

E2-08
Motor Iron-
Core Saturation 
Coefficient 2

Sets the motor iron saturation coefficient at 75% of magnetic 
flux. Automatically set during Auto-Tuning. E2-07 to 0.75 0.75 − A 315 163

E2-09 Motor Mechanical 
Loss

Sets the motor mechanical loss as a percentage of motor rated 
power (kW). Adjust in the following circumstances: When 
there is a large amount of torque loss due to motor bearing 
friction.
When there is a large amount of torque loss.

0.0 to 10.0 0.0% − A 316 163

E2-10
Motor Iron 
Loss for Torque 
Compensation

Sets the motor iron loss in watts (W). 0 to 65535 <9> A − 317 163

E2-11 Motor Rated Output Sets the motor rated power in kilowatts (kW). Automatically 
set during Auto-Tuning. (1 HP = 0.746 kW).

0.00 to
650.00

0.40 kW
<5> S S 318 163

E2-12
Motor Iron-
Core Saturation 
Coefficient 3

Set to the motor iron saturation coefficient at 130% of 
magnetic flux.
Automatically set during rotational Auto-Tuning.

1.30 to
5.00 1.30 − A 328 163

E3:Motor2V/fCharacteristics
Use E3 parameters to set the V/f pattern for a second motor.

E3-01 Motor 2 Control 
Method

0: V/f Control
2: Sensorless Vector (SV) 0 or 2 0 A A 319 163

E3-04 Motor 2 Max Output 
Frequency

To set linear V/f characteristics, set the same values for E3-07 
and E3-09. In this case, the setting for E3-08 will be disregarded.
Ensure that the five frequencies are set according to these 
rules to prevent triggering an oPE10 fault:
E3-09 ≤ E3-07 < E3-06 ≤ Ε3−11 ≤ E3-04
Note:Setting E3-11 to 0 disables both E3-11 and E3-12,
and the above conditions do not apply.

   E3-09    E3-07     E3-06   E3-11   E3-04 

E3-05
E3-12

E3-13

E3-08

E3-10

VACrms Out (V)

Frequency (Hz)

40.0 to
400.0 60 Hz A A 31A 164

E3-05
<1> Motor 2 Max Voltage 0.0 to

255.0 200.0 V A A 31B 164

E3-06 Motor 2 Base 
Frequency 0.0 to E3-04 60 Hz A A 31C 164

E3-07 Motor 2 Mid Output 
Freq. 0.0 to E3-04 3.0 Hz

<11> A A 31D 164

E3-08
<1>

Motor 2 Mid Output 
Freq. Voltage

0.0 to
255.0

16.0 V
<5>

<11>
A A 31E 164

E3-09 Motor 2 Min. Output 
Freq. 0.0 to E3-04 1.5 Hz

<11> A A 31F 164

E3-10
<1>

Motor 2 Min. Output 
Freq. Voltage

0.0 to
255.0

12.0 V
<5>

<11>
A A 320 164

E3-11
<6>

Motor 2 Mid Output 
Frequency 2 0.0 to E3-04 0.0 Hz A A 345 164

E3-12
<1>

<12>

Motor 2 Mid Output 
Frequency Voltage 2

0.0 to
255.0

<1>
0.0 Vac A A 346 164

E3-13
<1>
<8>

Motor 2 Base Voltage
0.0 to
255.0

<1>
0.0 Vac A S 347 164
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No. Name Description Range Def.

Control
Mode

Addr.Hex Pg.
V/f S

V

E4:Motor2Parameters
Use E4 parameters to control a second motor operating on the same drive.

E4-01 Motor 2 Rated 
Current

Sets the motor 2 nameplate full load current in amperes (A). 
This value is automatically set during Auto-Tuning.

10 to 200%
of drive

rated
current

<9> A A 321 164

E4-02 Motor 2 Rated Slip Sets the motor 2 rated slip in Hz. Automatically set during 
Auto-Tuning.

0.00 to
20.00

<9> A A 322 164

E4-03 Motor 2 Rated No- 
Load Current

Sets the magnetizing current of motor 2 in Ampere. 
Automatically set during Rotational Auto-Tuning.

0 to less than 
E4-01

<8>
<9> A A 323 165

E4-04 Motor 2 Motor Poles Sets the number of poles of motor 2. This value is 
automatically set during Auto-Tuning. 2 to 48 4 poles A A 324 165

E4-05 Motor 2 Line-to- Line 
Resistance

Sets the phase-to-phase resistance of motor 2 in ohms. 
Automatically during Auto-Tuning.

0.000 to
65.000

<10>
<9> A A 325 165

E4-06 Motor 2 Leakage 
Inductance

Sets the voltage drop due to motor leakage inductance as 
a percentage of rated voltage of motor 2. Automatically set 
during Auto-Tuning.

0.0 to 40.0 <9> A A 326 165

E4-07

Motor 2 Motor 
Iron-Core 
Saturation 
Coefficient 1

Set to the motor iron saturation coefficient at 50% of magnetic 
flux. Automatically set during Rotational Auto-Tuning.

0.00 to
0.50 0.50 − A 343 165

E4-08

Motor 2 Motor 
Iron-Core 
Saturation 
Coefficient 2

Set to the motor iron saturation coefficient at 75% of magnetic 
flux. This value is automatically set during Rotational Auto-
Tuning.

Setting for 
E4-07 to 0.75 0.75 − A 344 165

E4-09 Motor 2 Mechanical 
Loss

Sets the motor mechanical loss as a percentage of motor rated 
power (kW) capacity.
Adjust in the following circumstances:
• When there is a large amount of torque loss due to motor 

bearing friction.
• When there is a large amount of torque loss.

0.00 to
10.0 0.0 − A 33F 165

E4-10 Motor 2 Iron Loss Sets the motor iron loss in watts. 0 to 65535 <9> Α − 340 166

E4-11 Motor 2 Rated 
Capacity

Sets the motor rated capacity in kW. Automatically set during 
Auto-Tuning.

0.00 to
650.00

<5> A A 327 166

E4-12
Motor 2 Iron-
Core Saturation 
Coefficient 3

Set to the motor iron saturation coefficient at 130% of 
magnetic flux. Automatically set during Rotational Auto-
Tuning.

1.30 to
5.00 1.30 − A 342 166

E4-14
<13>

Motor 2 Slip 
Compensation Gain

Sets the slip compensation gain for motor 2. The function 
is the same as C3-01 for motor 1. Refer to C3-01: Slip 
Compensation Gain on page 142.

0.0 to 2.5 0.0
<11> A A 341 166

E4-15
Torque 
Compensation Gain
- Motor 2

Sets the torque compensation gain for motor 2. The function 
is the same as C4-01 for motor 1. Refer to C4-01: Torque 
Compensation Gain on page 143.

1.00 to
2.50 1.00 A A 341 166

<1> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
<2> Parameter setting value is not reset to the default value during drive initialization, A1-03 = 1110, 2220, 3330.
<3> Range upper limit is dependent on parameter E4-01 Motor 2 Rated Current.
<4> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02 = 0-V/f Control.
<5> Default setting value is dependent on parameter o2-04, Drive Model Selection.
<6> Parameter ignored when E1-11, Motor 1 Mid Output Frequency 2, and E1-12, Motor 1 Mid Output Frequency Voltage 2, are set to 0.0.
<7> When setting motor parameters, the motor rated current must be set to a value greater than the motor no-load current (E2-01 > E2-03).
<8> Display is 0.01 A units.
<9> Default setting value is dependent on parameter o2-04, Drive Model Selection and C6-01, Drive Duty Selection.
<10> Setting range becomes 0.00 to 130.00 for drives 0.2 kW and smaller.
<11> Default setting depends on the control mode for motor 2 set in parameter E3-01. The given value is for V/f Control.
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<12> Parameter ignored when E3-11, Motor 2 Mid Output Frequency 2, and E3-12, Motor 2 Mid Output Frequency Voltage 2, are set to 0.
<13> Parameter can be changed during Run.
<14> Default setting value is dependent on parameter A1-06. This setting value is 0 when A1-06 = 0, and 1 when A1-06 ≠ 0.
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◆ F:Options
F parameters are used to program the drive for PG feedback and to function with option cards.

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

F1:V/fControlwithSimplePGFeedback-PGSetupParameters
Use F1 parameters to set up the drive for V/f Control with Simple PG Feedback.

These parameters are enabled only when H6-01 = 03

F1-02 Operation Selection at 
PG Open Circuit (PGo)

Sets stopping method when a PG open circuit fault (PGo) occurs. 
Refer to parameter F1-14.
0: Ramp to Stop - Decelerate to stop using the active deceleration 
time.
1: Coast to Stop
2: Fast-stop - Decelerate to stop using the deceleration time
in C1-09.
3: Alarm only - Drive continues operation.

0 to 3 1 A − 381 167

F1-03 Operation Selection at 
Overspeed (oS)

Sets the stopping method when an overspeed (oS) fault occurs. Refer 
to F1-08 and F1-09.
0: Ramp to stop - Decelerate to stop using the active deceleration 
time.
1: Coast to stop
2: Fast-stop - Decelerate to stop using the deceleration time
in C1-09.
3: Alarm Only - Drive continues operation.

0 to 3 1 A − 382 167

F1-04 Operation Selection at 
Deviation

Sets the stopping method when a speed deviation (dEv) fault occurs. 
Refer to F1-10 and F1-11.
0: Ramp to stop - Decelerate to stop using the active deceleration 
time.
1: Coast to stop
2: Fast-stop - Decelerate to stop using the deceleration time
in C1-09.
3: Alarm only - Drive continues operation.

0 to 3 3 A − 383 167

F1-08 Overspeed Detection 
Level

Sets the speed feedback level which has to be exceeded for the time 
set in F1-09 before an oS fault will occur.
Set as a percentage of the maximum output frequency (E1-04).

0 to 120 115% A − 387 167

F1-09 Overspeed Detection 
Delay Time

Sets the time in seconds for which the speed feedback has to exceed 
the overspeed detection level F1-08 before an oS fault will occur. 0.0 to 2.0 1.0 A − 388 167

F1-10
Excessive Speed 
Deviation Detection 
Level

Sets the allowable deviation between motor speed and frequency 
reference before a speed deviation fault (dEv) is triggered.
Set as a percentage of the maximum output frequency (E1-04).

0 to 50 10% A − 389 167

F1-11
Excessive Speed 
Deviation Detection 
Delay Time

Sets the time in seconds for which a deviation between motor speed 
and frequency reference has to exceed the speed deviation detection 
level F1-10 before a dEv fault will occur.

0.0 to
10.0 0.5 s A − 38A 167

F1-14 PG Open-Circuit 
Detection Time

Sets the time for which no PG pulses must be detected before a PG 
Open (PGo) fault is triggered.

0.0 to
10.0 2.0 s A − 38D 168

F6:SerialCommunicationsOptionCardSettings
Use F6 parameters to program the drive for serial communication.

F6-01 Communications Error 
Operation Selection

0: Ramp to stop. Decelerate to stop using the deceleration time in C1-
02.
1: Coast to stop.
2: Fast-stop. Decelerate to stop using the deceleration time in C1-09.
3: Alarm only.  <1>

4: Alarm and Run at d1-04.  <1>

5: Alarm and Ramp to stop.

0 to 5 1 A A 3A2H 168

F6-02 External fault from 
comm. option selection

Sets when an external fault from a comm option is detected. 
0: Always detected
1: Detection during Run only

0, 1 0 A A 3A3 168

Pa
ra

m
et

er
L

is
t

B



340

B.2ParameterTable

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

F6-03
External fault from 
comm. option operation 
selection

Selects the operation after an external fault set by a communications 
option (EF0).
0: Ramp to stop using current accel/decel time 
1: Coast to stop
2: Fast-stop using C1-09 
3: Alarm only

0 to 3 1 A A 3A4 168

F6-04 Bus Error Detection Time Set the delay time for error detection if a bus error occurs. 0.0 to 5.0 2.0 s A A 3A5 –

F6-07 NetRef/ComRef 
Function Selection

0: Multi-step reference disabled
1: Multi-step reference enabled 0, 1 0 A A 3A8 168

F6-08 Reset Communication 
Parameters

0: Communication-related parameters (F6-oo and
F7-oo) are not reset when the drive is initialized using A1-03.
1: Reset all communication-related parameters (F6-oo and F7-oo) 
when the drive is initialized using A1-03.

0, 1 0
<1> A A 36A 169

F6-10 CC-Link Node Address Sets the node address if a CC-Link option card is installed. 0 to 63 0 A A 3E6 –

F6-11 CC-Link 
communications speed

0: 156 Kbps
1: 625 Kbps
2: 2.5 Mbps
3: 5 Mbps
4: 10 Mbps

0 to 4 0 A A 3E7 –

F6-14 BUS Error Auto Reset
Selects if a BUS fault can be automatically reset. 
0: Disabled
1: Enabled

0, 1 0 A A 3BB –

F6-50
<3> DeviceNet MAC Address Selects the drives MAC address for DeviceNet. 0 to 64 0 A A 3C1 –

F6-51 Device Net 
Communications Speed

0: 125 kbps
1: 250 kbps
2: 500 kbps
3: Adjustable from Network
4: Detect automatically

0 to 4 0 A A 3C2 –

F6-52 DeviceNet PCA setting I/O Polled Consuming Assembly Data Instance 0 to 255 21 A A 3C3 –

F6-53 DeviceNet PPA setting I/O Polled Producing Assembly Data Instance 0 to 255 71 A A 3C4 –

F6-54 DeviceNet Idle Mode 
Fault Detection

Selects if an EF0 fault is detected when no data are received from the 
master.
0: Detection enabled
1: No detection

0, 1 0 A A 3C5 –

F6-55 DeviceNet Baud Rate 
Monitor

Verifies the baud rate running on the network. 
0: 125 kbps
1: 250 kbps
2: 500 kbps

0 to 2 0 A A 3C6 –

F6-56 DeviceNet Speed 
Scaling Factor

Sets the scaling factor for the speed monitor in DeviceNet Class ID 
2AH Object. -15 to 15 0 A A 3D7 –

F6-57 DeviceNet Current 
Scaling Factor

Sets the scaling factor for the output current monitor in DeviceNet 
Class ID 2AH Object. -15 to 15 0 A A 3D8 –

F6-58 DeviceNet Torque 
Scaling Factor

Sets the scaling factor for the torque monitor in DeviceNet Class ID 
2AH Object. -15 to 15 0 A A 3D9 –

F6-59 DeviceNet Power 
Scaling Factor

Sets the scaling factor for the power monitor in DeviceNet Class ID 
2AH Object. -15 to 15 0 A A 3DA –

F6-60 DeviceNet Voltage 
Scaling Factor

Sets the scaling factor for the voltage monitor in DeviceNet Class ID 
2AH Object. -15 to 15 0 A A 3DB –

F6-61 DeviceNet Time Scaling 
Factor

Sets the scaling factor for the time monitor in DeviceNet Class ID 2AH 
Object. -15 to 15 0 A A 3DC –

F6-62 DeviceNet Heartbeat 
Interval Sets the heartbeat interval for DeviceNet communications. 0 to 10 0 A A 3DD –
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No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

F6-63

Dynamic Output Assembly 
109 Parameter 1

Dynamic Output Assembly 109 Parameter 1 0x0 to 
0xFFFF 0 A A 3DE –

MAC ID Memory Sets the MAC ID memory (Read only) 0 to 63 – A A 3DE –

F6-64 to 
F6-71 Reserved Reserved for Dynamic I/O Assembly Parameters – – – – – –

<1> Parameter setting value is not reset to the default value during drive initialization, A1-03 = 1110, 2220, 3330.
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◆ HParameters:Multi-FunctionTerminals
H parameters assign functions to the multi-function input and output terminals.

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

H1:Multi-FunctionDigitalInput
H1 parameters to assign functions to the multi-function digital input terminals. Unused terminals should be set to "F".

H1-01 Multi-Function Digital Input Terminal S1 Function 
Selection

Assigns a function to the multi- 
function digital inputs.
Refer to H1 Multi-Function Digital 
Input Selections on page 342 for a 
description of setting values.

1 to 9F
<1>

40 A A 438 170

H1-02 Multi-Function Digital Input Terminal S2 Function 
Selection 41 A A 439 170

H1-03 Multi-Function Digital Input Terminal S3 Function 
Selection 24 A A 400 170

H1-04 Multi-Function Digital Input Terminal S4 Function 
Selection 14 A A 401 170

H1-05 Multi-Function Digital Input Terminal S5 Function 
Selection

3 (0)
<2> A A 402 170

H1-06 Multi-Function Digital Input Terminal S6 Function 
Selection

4 (3)
<2> A A 403 170

H1-07 Multi-Function Digital Input Terminal S7 Function 
Selection

6 (4)
<2> A A 404 170

<1> The availability of certain functions depends on the control method used.
<2> Parenthetical value is the default when parameter A1-03 = 3330 3-Wire Initialization.

H1Multi-FunctionDigitalInputSelections

H1-oo
Setting

Function Description

Control
Mode

Pg.V/
f

S
V

0 3-Wire Sequence Closed: Reverse rotation (only if the drive is set up for 3-Wire sequence) O O 171

1 LOCAL/REMOTE Selection Open: REMOTE, Reference 1 or 2 (b1-01/02 or b1-15/16) 
Closed: LOCAL, LED operator is run and reference source O O 171

2 External Reference 1/2 Open: Run and frequency reference source 1 (b1-01/02) 
Closed: Run and frequency reference source 2 (b1-15/16) O O 171

3 Multi-Step Speed Reference 1

Used to select Multi-Step Speeds set in d1-01 to d1-16

O O 172

4 Multi-Step Speed Reference 2 O O 172

5 Multi-Step Speed Reference 3 O O 172

6 Jog Reference Selection
Open: Selected speed reference
Closed: Jog Frequency reference (d1-17). Jog has priority over all other
reference sources.

O O 172

7 Accel/Decel Time 1 Used to switch between Accel/Decel. Time 1/2 O O 172

8 Baseblock Command (N.O.) Open: Normal operation 
Closed: No drive output O O 172

9 Baseblock Command (N.C.) Open: No drive output 
Closed: Normal operation O O 172

A Accel/Decel Ramp Hold Closed: The drive pauses during acceleration or deceleration and maintains 
the output frequency. O O 172

B Drive Overheat Alarm (oH2) Closed: Closes when an oH2 alarm occurs. O O 172

C Terminal A1/A2 Enable Open: Analog input selected by H3-14 is disabled. 
Closed: Analog input selected by H3-14 is enabled. O O 172

F Not used Select this setting when not using the terminal or when using the terminal in a 
pass-through mode. O O 173

10 Up Command Open: Maintains the current frequency reference
Closed: Increases or decreases the current frequency reference.
Ensure that the increase and decrease commands are set in conjunction with 
one another.

O O 173

11 Down Command O O 173
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H1-oo
Setting

Function Description

Control
Mode

Pg.V/
f

S
V

12 Forward Jog Closed: Runs forward at the Jog Frequency d1-17. O O 174

13 Reverse Jog Closed: Runs reverse at the Jog Frequency d1-17. O O 174

14 Fault Reset Closed: Resets faults if the cause is cleared and the Run command is removed. O O 174

15 Fast-Stop (N.O.) Closed: Decelerates at the Fast-Stop time C1-09.
To restart the Fast-Stop input must be released and Run must be cycled. O O 174

16 Motor 2 Selection Open: Motor 1 (E1-oo, E2-oo) 
Closed: Motor 2 (E3-oo, E4-oo) O O 175

17 Fast-stop (N.C.) Open: Decelerates according to C1-09 (Fast-stop Time) O O 174

18 Timer Function Input
Set the timer delay using parameters b4-01 and b4-02.
Ensure this function is set in conjunction with the multi-function output
timer (H2-oo = 12).

O O 175

19 PID Disable Closed: PID control disabled O O 175

1A Accel/Decel Time Selection 2 Switches Accel/Decel times. O O 175

1B Program Lockout
Open: Parameters can not be edited. (except U1-01 if reference source is set 
for operator)
Closed: Parameters may be edited and saved.

O O 175

1E Reference Sample Hold Closed: Samples the analog frequency reference and operates the drive at 
that speed. O O 175

20 to 2F External Fault

20: N.O., Always Detected, Ramp To Stop 
21: N.C., Always Detected, Ramp To Stop 
22: N.O., During Run, Ramp To Stop
23: N.C., During Run, Ramp To Stop
24: N.O., Always Detected, Coast To Stop
25: N.C., Always Detected, Coast To Stop
26: N.O., During Run, Coast To Stop
27: N.C., During Run, Coast To Stop
28: N.O., Always Detected, Fast-stop
29: N.C., Always Detected, Fast-stop
2A: N.O., During Run, Fast-stop
2B: N.C., During Run, Fast-stop
2C: N.O., Always Detected, Alarm Only (continue running)
2D: N.C., Always Detected, Alarm Only (continue running)
2E: N.O., During Run, Alarm Only (continue running)
2F: N.C., During Run, Alarm Only (continue running)

O O 176

30 PID Integral Reset Closed: Resets the PID control integral value. O O 176

31 PID Integral Hold Closed: Maintains the current PID control integral value. O O 177

32 Multi-Step Speed Reference 4 Used to select Multi-Step Speeds set in d1-01 to d1-16 O O 177

34 PID Soft Starter Closed: Disables the PID soft starter b5-17. O O 177

35 PID Input Switch Closed: Inverses the PID input signal O O 177

40 Forward Run Command (2-Wire sequence)
Open: Stop
Closed: Forward run
Note:Can not be set together with Settings 42 or 43.

O O 177

41 Reverse Run Command (2-Wire sequence)
Open: Stop
Closed: Reverse run
Note:Can not be set together with Settings 42 or 43.

O O 177

42 Run Command (2-Wire sequence 2)
Open: Stop 
Closed: Run
Note:Can not be set together with Settings 40 or 41.

O O 177

43 FWD/REV Command (2-Wire sequence 2)
Open: Forward 
Closed: Reverse
Note:Can not be set together with Settings 40 or 41.

O O 177

44 Offset Frequency 1 Addition Closed: Adds d7-01 to the frequency reference. O O 177
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H1-oo
Setting

Function Description

Control
Mode

Pg.V/
f

S
V

45 Offset Frequency 2 Addition Closed: Adds d7-02 to the frequency reference. O O 177

46 Offset Frequency 3 Addition Closed: Adds d7-03 to the frequency reference. O O 177

60 DC Injection Braking Command Closed: Triggers DC Injection Braking (b2-02) O O 177

61 External Search Command 1
Closed: Activates Current Detection Speed Search from the max. output 
frequency (E1-04) if b3-01 = 0. Activates Speed Estimation Type Speed search 
if b3-01 = 0.

O O 178

62 External Search Command 2
Closed: Activates Current Detection Speed Search from the frequency 
reference b3-01 = 0. Activates Speed Estimation Type Speed search if b3-01 = 
0.

O O 178

65 KEB Ride-Thru 1 (N.C.) Open: KEB Ride-Thru 1 enabled 
Closed: Normal operation O O 178

66 KEB Ride-Thru 1 (N.O.) Open: Normal operation
Closed: KEB Ride-Thru 1 enabled O O 178

67 Communications Test Mode Tests the MEMOBUS/Modbus RS-485/422 interface. O O 178

68 High-Slip Braking Closed: High-Slip braking is executed. Drive stops. O - 178

6A Drive Enable

Open: Drive disabled.
If this input is opened during run, then the drive will stop as specified by
parameter b1-03.
Closed: Ready for operation.

O O 178

75 Up 2 Command Open: Maintains the current frequency reference. 
Closed: Increases or decreases the frequency reference.
UP 2 and Down 2 commands must be set in combination with each other. The 
frequency reference source must be assigned to the operator (b1-01
= “0”).

O O 178

76 Down 2 Command O O 178

7A KEB Ride-Thru 2 (N.C.) Open: KEB Ride-Thru 2 enabled 
Closed: Normal operation O O 179

7B KEB Ride-Thru 2 (N.O.) Open: Normal operation
Closed: KEB Ride-Thru 2 enabled O O 179

7E Forward/Reverse Detection Direction of rotation detection (for V/f with Simple PG Feedback) O - 179

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

H2:Multi-FunctionDigitalOutputs
Use H2 parameters to assign functions to the multi-function digital outputs.

H2-01 Terminal MA, MB and MC Function Selection 
(relay)

Refer to H2 Multi-Function Digital Output 
Settings on page 345 for a description of setting 
values.

0 to 192
<1>

E A A 40B 180

H2-02 Terminal P1 Function Selection (open- 
collector) 0 A A 40C 180

H2-03 Terminal P2 Function Selection (open- 
collector) 2 A A 40D 180

H2-06 Watt Hour Output Unit Selection

Sets the output units for the watt hours when 
Watt Hour Pulse Output is selected as the digital 
output (H2-01, H2-02, or H2-03 = 39). Outputs a 
200 ms pulse signal when the watt- hour counter 
increases by the units selected. 
0: 0.1 kWh units
1: 1 kWh units
2: 10 kWh units
3: 100 kWh units
4: 1000 kWh units

0 to 4 0 A A 437 189

<1> The availability of certain functions depends on the control method used.
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H2-oo
Setting

Function Description

Control
Mode

Pg.V/
f

S
V

0 During Run Closed: A Run command is active or voltage is output. O O 181

1 Zero Speed Closed: Output frequency is 0. O O 181

2 Speed Agree 1 Closed: Output frequency equals the speed reference (plus or minus the 
hysteresis set to L4-02). O O 181

3 User Set Speed Agree 1 Closed: Output frequency and speed reference equal the value in L4-01 (plus or 
minus the hysteresis of L4-02). O O 182

4 Frequency Detection 1 Closed: Output frequency is less than or equal to the value in L4-01 with 
hysteresis determined by L4-02. O O 182

5 Frequency Detection 2 Closed: Output frequency is greater than or equal to the value in L4-01, with 
hysteresis determined by L4-02. O O 183

6 Drive Ready Closed: Drive Ready. The drive is powered up, not in a fault state, and in the 
Drive mode. O O 183

7 DC Bus Undervoltage Closed: DC bus voltage is below the Uv trip level set in L2-05. O O 183

8 During Baseblock (N.O.) Closed: There is no output voltage O O 184

9 Frequency reference selection Open: External Reference 1 or 2 supplies the frequency reference 
Closed: Digital operator supplies the frequency reference. O O 184

A Run command selection Open: External Reference 1 or 2 supplies the Run command 
Closed: Digital operator supplies the Run command. O O 184

B Torque Detection 1 (N.O.) Closed: Output current/torque exceeds the torque value set in parameter L6-
02 for longer than the time set in parameter L6-03. O O 184

C Frequency Reference Loss Closed: Loss of the analog frequency reference detected. Enabled when L4-05 = 1. O O 184

D Braking Resistor Fault Closed: Braking resistor or transistor is overheated or faulted out. This selection 
requires that braking resistor protection parameter be set for ERF (L8-01 = “1”). O O 184

E Fault Closed: Fault occurred (other than CPF00 and CPF01). O O 184

F Not used/Through Mode Set this value when the terminal is not used, or when using the terminal in 
the pass- through mode. O O 184

10 Minor Fault Closed: An alarm is triggered. O O 184

11 Reset Command Active Closed: The drive has received a reset command from the multi-function input 
terminals or from serial network, or the digital operator RESET key has been pressed. O O 184

12 Timer Output Timer output, controlled by b4-01 and b4-02. Used in conjunction with the 
digital input (H1-oo = 18 “timer function”). O O 185

13 Speed Agree 2 Closed: When drive output frequency equals the frequency reference +/- L4-04. O O 185

14 User Set Speed Agree 2 Closed: When the drive output frequency is equal to the value in L4-03 (plus or 
minus L4-04). O O 185

15 Frequency Detection 3 Closed: When the drive output frequency is less than or equal to the value in 
L4-03 with the hysteresis determined by L4-04. O O 185

16 Frequency Detection 4 Closed: When the output frequency is greater than or equal to the value in L4-
03 with the hysteresis determined by L4-04. O O 186

17 Torque Detection 1 (N.C.) Open: When the output current/torque exceeds the value set in parameter 
L6-02 for more time than is set in parameter L6-03. O O 184

18 Torque Detection 2 (N.O.) Closed: When the output current/torque exceeds the value set in parameter 
L6-05 for more time than is set in parameter L6-06. O O 184

19 Torque Detection 2 (N.C.) Open: Output current/torque exceeds the value set in parameter L6-05 for 
more time than is set in parameter L6-06. O O 184

1A Reverse Direction Closed: Drive is running in the reverse direction. O O 186

1B During Baseblock (N.C.) Open: Drive is in Baseblock condition. Output is disabled. O O 187

1C Motor 2 Selection Closed: Motor 2 is selected by a digital input (H1-oo = 16) O O 187

1E Restart Enabled Closed: An automatic restart is performed O O 187

1F Overload Alarm oL1 Closed: oL1 is at 90% of its trip point or greater. O O 187

20 oH Pre alarm Closed: Heatsink temperature exceeds the parameter L8-02 value. O O 187
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H2-oo
Setting

Function Description

Control
Mode

Pg.V/
f

S
V

22 Mechanical Weakening (N.O.) Closed: Mechanical Weakening detected. O O 187

2F
<1> Maintenance Period Closed: Cooling fan, electrolytic capacitors, IGBTs, or the soft charge bypass 

relay may require maintenance. O O 187

30 During Torque Limit Closed: When the torque limit has been reached. − O 187

37 During Frequency Output
Open: No frequency output from drive if stopped, with baseblock, with DC 
injection braking during initial excitation, or with short-circuit braking.
Closed: Drive is outputting a frequency

O O 187

38 Drive Enable Closed: Multi-function input closes (H1-oo = 6A) O O 188

39 Watt Hour Pulse Output Output units are determined by H2-06, outputs 200 ms pulse for each 
incremented kWh count. O O 188

3C LOCAL/REMOTE Status Closed: LOCAL 
Open: REMOTE O O 188

3D Speed Search Closed: Speed search is being executed. O O 188

3E PID Feedback Loss Low
Closed: PID Feedback Loss Low.
PID feedback value is below the level set to  b5-13 for longer than the time set in
b5-14.

O O 188

3F PID Feedback Loss High
Closed: PID Feedback Loss High.
PID feedback value exceeds the level set to b5-36 for longer than the time set to
b5-37.

O O 188

4A KEB Operation Closed: KEB is being performed. O O 188

4C During Fast-stop Closed: Fast-stop command is entered O O 188

4D oH Pre-alarm Time Limit Closed: oH Pre-alarm time limit is passed. O O 188

4E Braking Transistor Fault (rr) Closed: The built-in dynamic braking transistor failed. O O 188

100 to 192 H2 Parameter Functions Reversed Output 
Switching of 0 to 92

Reverse the output switching of the multi-function output functions. Set the last 
two digits of 1oo to reverse the output signal of that specific function.
Examples:
Setting “108” reverses the output of “During baseblock,” which is setting value 08.
Setting “14A” reverses the output of “During KEB operation”, which is setting “4A”.

O O 189

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

H3:AnalogInputs
Use H3 parameters to set the multi-function analog input terminals.

H3-01 Terminal A1 Signal Level 
Selection

Sets the input level for terminal A1. 
0: 0 to +10 V (lower limit)
1: 0 to +10 V (no lower limit)

0, 1 0 A A 410 189

H3-02 Terminal A1 Function 
Selection

Sets the function of terminal A1.
When terminal A1 is not used or is used as a through
terminal, this parameter must be set to “F”.

0 to 31
<1> 0 A A 434 190

H3-03
<2> Terminal A1 Gain Setting Sets the level of the input value selected in H3-02 when 10 V is 

input at terminal A1.
-999.9 to

999.9
100.0

% A A 411 190

H3-04
<2> Terminal A1 Bias Setting Sets the level of the input value selected in H3-02 when 0 V is 

input at terminal A1.
-999.9 to

999.9 0.0% A A 412 190

H3-09 Terminal A2 Signal Level 
Selection

Sets the input signal level for terminal A2. 
0: 0 to +10 V (with lower limit)
1: 0 to +10 V (no lower limit)
2: 4 to 20 mA
3: 0 to 20 mA

0 to 3 2 A A 417 191

Use DIP switch S1 to set input terminal A2 for a current 
or a voltage input signal.

H3-10 Terminal A2 Function 
Selection

Sets the function of terminal A2.
When terminal A2 is not used or is used as a through
terminal, this parameter must be set to “F”.

0 to 31
<1> 0 A A 418 192

H3-11
<2> Terminal A2 Gain Setting Sets the level of the input value selected in H3-10 when 10 V (20 

mA) is input at terminal A2.
-999.9 to

999.9
100.0

% A A 419 192
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Control
Mode
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Hex Pg.

V/f S
V

H3-12
<2> Terminal A2 Bias Setting Sets the level of the input value selected in H3-10 when 0 V (0 

or 4 mA) is input at terminal A2.
-999.9 to

999.9 0.0% A A 41A 192

H3-13 Analog Input Filter Time 
Constant

Sets the primary delay filter time constant for terminals A1 and 
A2. Used for noise filtering.

0.00 to
2.00 0.03 s A A 41B 192

H3-14 Analog Input Terminal Enable 
Selection

Determines which analog input terminal will be enabled when 
a digital input programmed for “Analog input enable” (H1-oo 
= C) is activated.
1: Terminal A1 only 
2: Terminal A2 only
7: All terminals enabled

1, 2, 7 7 A A 41C 194

H3-16 Terminal A1 Offset
Enter a 0 V signal to terminal A1. Next adjust the offset in H3-
16 until the monitor U1-13 for the terminal A1 input voltage 
reads 0.0%. The process is the same for terminal A2.

-500 to 500 0 A A 440 194

H3-17 Terminal A2 offset
Enter a 0 V signal, and adjust the offset for terminal A2 in H3-
17 until the monitor U1-14 for terminal A2 input voltage reads 
0.0%.

-500 to 500 0 A A 441 194

<1> The availability of certain parameters depends on the control method used.
<2> Parameter can be changed during Run

H3Multi-FunctionAnalogInputSettings

H3-oo
Setting

Function MaximumInputLevelPossible

Control
Mode

Pg.V/
f

S
V

0 Frequency Bias Max output frequency (E1-04).
Same value can be set using H3-02 and H3-10. O O 192

1 Frequency Gain 10 V = 100% O O 193

2 Auxiliary Frequency Reference  (used as a 
Multi-Step Speed 2) Maximum output frequency (E1-04) O O 193

4 Output Voltage Bias Motor rated voltage (E1-05). O – 193

7 Overtorque/Undertorque Detection Level Open Loop Vector: Motor rated torque 
V/f Control: Drive rated current O O 193

B PID Feedback 10 V = 100% O O 193

C PID Set Point 10 V = 100% O O 193

E Motor Temperature (PTC input) 10 V = 100.00% O O 193

F Not used/Through Mode – O O 193

10 FWD Torque Limit Motor rated torque − O 193

11 REV Torque Limit Motor rated torque − O 193

12 Regenerative Torque Limit Motor rated torque − O 193

15 FWD/REV Torque Limit Motor rated torque − O 193

16 Differential PID Feedback 10 V = 100% O O 193

41 Output Voltage Gain 10 V = 100% O − 193

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

H4:Multi-FunctionAnalogOutputs
Use H4 parameters to configure the multi-function analog output terminals.

H4-01 Multi-Function Analog 
Output Terminal AM

Selects the data to be output through multi-function analog 
output terminal AM.
Set the desired monitor parameter to the digits available in
Uo-oo. For example, enter “103” for U1-03.
When using this terminal in through mode or when not using
it at all, set “000” or “031”.

000 to
999
<1>

102 A A 41D 194
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Control
Mode

Addr.
Hex Pg.

V/f S
V

H4-02
<2>

Multi-Function Analog 
Output Terminal AM Gain Sets terminal AM output gain. Maximum output voltage is 10 V. -999.9 to

999.9
100.0

% S S 41E 194

H4-03
<2>

Multi-Function Analog 
Output Terminal AM Bias Sets terminal AM output bias. -999.9 to

999.9 0.0% A A 41F 194

H5:MEMOBUS/ModbusCommunications
Use H5 Parameters to connect the drive to a MEMOBUS/Modbus network.

The settings for MEMOBUS/Modbus communications become effective when the drive is restarted.

H5-01
<3> Drive Node Address

Selects drive station node number (address) for MEMOBUS/
Modbus terminals R+, R-, S+, S-. Cycle power for the setting to 
take effect.

0 to 20 H F A A 425 383

H5-02 Communication Speed 
Selection

Selects the baud rate for MEMOBUS/Modbus terminals R
+, R-, S+ and S-. Cycle power for the setting to take effect.
0 : 1200 bps
1 : 2400 bps
2 : 4800 bps
3 : 9600 bps
4 : 19200 bps
5 : 38400 bps
6 : 57600 bps
7 : 76800 bps
8 : 115200 bps

0 to 8 3 A A 426 383

H5-03 Communication Parity 
Selection

Selects the communication parity for MEMOBUS/Modbus 
terminals R+, R-, S+ and S-. Cycle power for the setting to take 
effect.
0: No parity
1: Even parity
2: Odd parity

0 to 2 0 A A 427 383

H5-04 Stopping Method After 
Communication Error

Selects the stopping method when a communication time- 
out fault (CE) is detected.
0: Ramp to stop 
1: Coast to stop 
2: Fast-stop
3: Alarm only

0 to 3 3 A A 428 383

H5-05 Communication Fault 
Detection Selection

Enables or disables the communications time-out fault (CE) 
detection.
0: Disabled
1: Enabled - If communication is lost for more than two
seconds, a CE fault will occur.

0, 1 1 A A 429 384

H5-06 Drive Transmit Wait Time Set the wait time between receiving and sending data. 5 to 65 5 ms A A 42A 384

H5-07 RTS Control Selection
Selects "request to send" (RTS) control: 
0: Disabled - RTS is always on.
1: Enabled - RTS turns on only when sending.

0, 1 1 A A 42B 384

H5-09 CE Detection Time Sets the time required to detect a communications error. 
Adjustment may be need when networking several drives.

0.0 to
10.0 s 2.0 s A A 435 384

H5-10 Unit Selection for MEMOBUS/
Modbus Register 0025H

Selects the units used for MEMOBUS/Modbus register 0025H 
(Output Voltage Reference Monitor).
0: 0.1 V units
1: 1 V units

0, 1 0 A A 436 384

H5-11 Communications ENTER 
Function Selection

Select the function for the enter command that saves 
parameter data to the drive.
0: Parameter changes are activated when ENTER command is 
entered.
1: Parameter changes are activated immediately without 
ENTER command (compatible with Varispeed VS606-V7).

0, 1 1 A A 43C 384

H5-12 Run Command Method 
Selection

0: FWD/STOP, REV/STOP Method
1: RUN/STOP, FWD/REV Method 0, 1 0 A A 43D 385

H6:PulseTrainInput/Output
Use H6 parameters to configure Pulse Train I/O operation.

H6-01 Pulse Train Input Terminal RP 
Function Selection

Selects pulse train input function. 
0: Frequency reference
1: PID feedback value 
2: PID setpoint value
3: V/f Control with Simple PG Feedback (can be set only when 
using motor 1 in V/f Control)

0 to 3 0 A A 42C 195
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Control
Mode

Addr.
Hex Pg.

V/f S
V

H6-02
<2> Pulse Train Input Scaling Sets the terminal RP input signal frequency that is equal to 

100% of the value selected in H6-01. 100 to 32000 1440
Hz A A 42D 195

H6-03 
<2> Pulse Train Input Gain Sets the level of the value selected in H6-01 when a frequency 

with the value set in H6-02 is input.
0.0 to

1000.0
100.0

% A A 42E 196

H6-04
<2> Pulse Train Input Bias Sets the level of the value selected in H6-01 when 0 Hz is 

input.
-100.0 to
+100.0 0.0% A A 42F 196

H6-05
<2> Pulse Train Input Filter Time Sets the pulse train input filter time constant. 0.00 to

2.00 0.10 s A A 430 196

H6-06
<2>

Pulse Train Monitor Terminal 
MP Selection

Select the pulse train monitor output function (value of the
o-oo part of Uo-oo).
Refer to U: Monitors on page 360 for the list of U monitors.
Example: To select U5-01, set “501. ”When not using this
parameter or when using in the through mode, set “000”.
<4>

000, 031,
101, 102,
105, 116,
501, 502;

801 to
809

102 A A 431 196

H6-07
<2> Pulse Train Monitor Scaling

Sets the terminal MP output signal frequency when the 
monitor value is 100%. Set H6-06 to 102 and H6-07 to 0 to 
make the pulse train monitor output equal to the output 
frequency.

0 to32000 1440
Hz A A 432 196

<1> The availability of certain functions depends on the control method used.
<2> Parameter can be changed during Run.
<3> If this parameter is set to 0, the drive will be unable to respond to MEMOBUS/Modbus commands.
<4> When set for sourcing, +5 V/1.5 kΩ or higher, +8 V/3.5 kΩ or higher, +10 V/10 kΩ or higher. When set for sinking, the external power 

supplyshould be +12 Vdc, ±5% with 16 mA or less.
Note: Cycle power to the drive to enable MEMOBUS/Modbus settings.

◆ L:ProtectionFunction
L parameters provide protection to the drive and motor, such as: control during momentary power loss, Stall Prevention, 
frequency detection, fault restarts, overtorque detection, torque limits and other types of hardware protection.

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

L1:MotorProtectionFunctions
Use L1 parameters to configure motor protective functions.

L1-01 Motor Overload Protection 
Selection

Sets the motor thermal overload protection (oL1) based on 
the cooling capacity of the motor.
0: Disabled
1: General Purpose Motor (Standard Fan Cooled)
2: Drive Dedicated Motor with a Speed Range of 1:10
6: General Purpose Motor (50 Hz)
Note:When using multiple motors the drive may not be able
to provide protection, even if overload is enabled in L1-01.
Set L1-01 to 0 and ensure each motor has separate thermal
relays installed.

0 to 2; 6 1
<1> S S 480 197

L1-02 Motor Overload Protection 
Time

Sets the motor thermal overload protection (oL1) time.
A larger L1-02 time will increase the time for an oL1 fault
to occur.
This parameter does not typically require adjustment.
Should be set in accordance with the overload tolerance of
the motor.

0.1 to 5.0 1.0
min A A 481 199

L1-03
Motor Overheat Alarm 
Operation Selection (PTC 
input)

Sets operation when the motor temperature analog input (H3-
02/10 = E) exceeds the oH3 alarm level.
0: Ramp to Stop 
1: Coast to Stop
2: Fast-stop using C1-09
3: Alarm Only (“oH3” will flash)

0 to 3 3 A A 482 200
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Control
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Hex Pg.

V/f S
V

L1-04
Motor Overheat Fault 
Operation Selection (PTC 
input)

Sets stopping method when the motor temperature analog 
input (H3-02/10 = E) exceeds the oH4 fault level.
0: Ramp to Stop 
1: Coast to Stop 
2: Fast-stop

0 to 2 1 A A 483 200

L1-05 Motor Temperature Input 
Filter Time (PTC input)

This parameter adjusts the filter on the motor temperature 
analog input (H3-02 or H3-10 = E). Increase to add stability, 
decrease to improve response.

0.00 to
10.00 0.20 s A A 484 200

L1-08 Electrothermal Level  
Setting 1

Set the electrothermal level setting 1 for the motor load 
protection.

10 to 
150%

<2> A A 1103 201

L1-09 Electrothermal Level  
Setting 2

Set the electrothremal level setting 2 for the motor load 
protection.

10 to 
150%

<2> A A 1104 201

L1-13 Continuous Electrothermal 
Operation Selection

Determines whether or not to hold the electrothermal value 
when the power supply is interrupted.
0: Disabled
1: Enabled

0, 1 1 A A 46D 201

L1-22
<11>

Leakage Current Filter Time 
Constant 1

Sets the time constant for reducing the sensitivity level when 
detecting leakage current. Set in seconds and used when 
operating at constant speed.
Note:This parameter is available only when C6-02 is set to B. 
To display this parameter, first set C6-02 = B.

0.0 to
60.0 20.0 s A A 768 201

L1-23
<11>

Leakage Current Filter Time 
Constant 2

Sets the time constant for reducing the sensitivity level when 
detecting leakage current. Set in seconds and used during 
acceleration and deceleration operation.
Note:This parameter is available only when C6-02 is set to B. 
To display this parameter, first set C6-02 = B.

0.0 to
60.0 1.0 s A A 769 201

L2:MomentaryPowerLoss
Use L2 parameters to configure drive functions for momentary power loss conditions.

L2-01 Momentary Power Loss 
Operation Selection

Enables and disables the momentary power loss function. 
0: Disabled - Drive trips on (Uv1) fault when power is lost. 1: 
Power Loss Ride-Thru Time - Drive will restart if power returns 
within the time set in L2-02.
2: CPU Power Active - Drive will restart if power returns as long 
as the CPU is working.

0 to 2 0 A A 485

201For a restart to occur, the run command 
must be maintained throughout the Ride-
Thru period.

L2-02 Momentary Power Loss Ride-
Thru Time

Sets the Power Loss Ride-Thru time. Only effective when L2-01 
= 1.

0.0 to
25.5

<2> A A 486 202

L2-03 Momentary Power Loss 
Minimum Baseblock Time

Sets the minimum wait time for residual motor voltage decay 
before the drive output reenergizes after power loss Ride- 
Thru. If L2-03 is greater than L2-02, operation resumes after the 
time set in L2-03.

0.1 to 5.0 <3> A A 487 202

L2-04 Momentary Power Loss 
Voltage Recovery Ramp Time

Sets the time for the output voltage to return to the preset V/ f 
pattern during Speed Search. 0.0 to 5.0 <2> A A 488 202

L2-05
<4>

Undervoltage Detection Level 
(Uv)

Sets the DC Bus undervoltage trip level. If this is set lower than 
the default setting, additional AC input impedance or DC bus 
reactance may be necessary.
This value is used for KEB activation if L2-01 > 0.

150 to
210

<2>
<5> A A 489 202

L2-06 KEB Deceleration Time Sets the time required to decelerate from the speed when KEB 
was activated to zero speed.

0.0 to
200.0 0.0 s A A 48A 204

L2-07 KEB Acceleration Time

Sets the time to accelerate to the frequency reference when 
momentary power loss is over.
If set to 0.0, the active acceleration time (C1-01, C1-03, C1-05, 
or C1-07) is used.

0.0 to
25.5 0.0 s A A 48B 204

L2-08 KEB Start Output Frequency 
Reduction

Sets the percentage of output frequency reduction at the 
beginning of deceleration when the KEB function is started. 
Reduction = (slip frequency before KEB) x (L2-08/100) x 2

0 to 300 100% A A 48C 204

L2-11
<4>

Desired DC Bus Voltage 
during KEB Sets the desired value of the DC bus voltage during KEB. 150 to

400 V
E1-01 x 

1.22 A A 461 204

L3:StallPreventionFunction
Use L3 parameters to configure the Stall Prevention function.
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V

L3-01 Stall Prevention Selection 
during Acceleration

Selects the Stall Prevention method used to prevent excessive 
current during acceleration.
0: Disabled - Motor accelerates at active acceleration rate. The 
motor may stall if load is too heavy or accel time is too short.
1: General Purpose - When output current exceeds L3-02 level, 
acceleration stops. Acceleration will continue when the output 
current level falls below the L3-02 level.
2: Intelligent - The active acceleration rate is ignored. 
Acceleration is completed in the shortest amount of time 
without exceeding the current value set in L3-02.

0 to 2 1 A A 48F 205

L3-02 Stall Prevention Level during 
Acceleration

Used when L3-01 = 1 or 2.
100% is equal to the drive rated current.
Decrease the set value if stalling or excessive current occurs
with default setting.

0 to 150
<12>

<6>
<12> A A 490 206

L3-03 Stall Prevention Limit during 
Acceleration

Sets Stall Prevention lower limit during acceleration when 
operating in the constant power range. Set as a percentage of 
the drive's rated current.

0 to 100 50% A A 491 206

L3-04 Stall Prevention Selection 
during Deceleration

When using a braking resistor, use setting "0". Setting "3" is 
used in specific applications.
0: Disabled - The drive decelerates at the active deceleration 
rate. If the load is too large or the deceleration time is too 
short, an ov fault may occur.
1: General Purpose - The drive decelerates at the active 
deceleration rate, but if the main circuit DC bus voltage 
reaches the Stall Prevention level, deceleration will stop. 
Deceleration will continue once the DC bus level drops below 
the Stall Prevention level.
2: Intelligent - The active deceleration rate is ignored and the 
drive decelerates as fast as possible without hitting ov fault 
level. Range: C1-02 / 10.
3: Stall Prevention with Braking Resistor - Stall Prevention 
during deceleration is enabled in coordination with dynamic 
braking.
4: Overexcitation Deceleration - Decelerates with the flux level 
determined by n3-13 (Overexcitation Gain).
7: Overexcitation Deceleration 3 - Applies more braking 
power than normal overexcitation deceleration. Yaskawa 
recommends extra caution due to the heavy load on the 
motor.

0 to 4; 7
<7> 1 S S 492 207

L3-05 Stall Prevention Selection 
during Run

Selects the Stall Prevention method to use to prevent drive 
faults during run.
0: Disabled - Drive runs a set frequency. A heavy load may 
cause the drive to trip on an oC or oL fault.
1: Decel Time 1 - The drive will decelerate at Decel Time 1 
(C1-02) if the output current exceeds the level set by L3-06. 
Once the current level drops below the L3-06 level, the drive 
will accelerate back to its frequency reference at the active 
acceleration rate.
2: Decel Time 2 - Same as setting 1 except the drive decelerates 
at Decel Time 2 (C1-04).
When output frequency is 6 Hz or less, Stall Prevention during 
run is disabled regardless of the setting in L3-05.

0 to 2 1 A − 493 208

L3-06 Stall Prevention Level during 
Run

Enabled when L3-05 is set to "1" or "2". 100% is equal to the 
drive rated current.
Decrease the set value if stalling or excessive current occurs 
with the default settings.

30 to 150
<12>

<6>
<12> A − 494 208

L3-11 ov Suppression Function 
Selection

Enables or disables ov suppression function, which allows the 
drive to change the output frequency as the load changes, thus 
preventing an ov fault.
0: Disabled
1: Enabled
Note:The frequency reference and motor speed diverge as
the regenerative energy begins to flow back into the DC bus
and triggers the ov suppression function. Disable this
function when using a braking resistor.

0, 1 0 A A 4C7 209

L3-17
<4>

Overvoltage Suppression and 
Stall Prevention Desired DC 
Bus Voltage

Sets the desired value for the DC bus voltage during 
overvoltage suppression and Stall Prevention during 
deceleration. Enabled only when L3-04 = 2 or L3-11 = 1.

150 to
400 V

370 V
<5> A A 462 209
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L3-20 Main Power Circuit Voltage 
Adjustment Gain

Sets the proportional gain used by KEB, Stall Prevention and 
overvoltage suppression.
If ov or Uv1 occurs at the beginning of KEB deceleration, 
slowly increase this setting by 0.1.

0.00 to
5.00 1.00 A A 465 209

L3-21 Accel/Decel Rate Calculation 
Gain

Sets the proportional gain used to calculate the deceleration 
rate during KEB, ov suppression function and Stall Prevention 
during deceleration (L3-04 = 2).
This parameter does not typically require adjustment. Increase 
the value in steps of 1.0 if overcurrent and overvoltage occur.

0.00 to
200.00 1.00 A A 466 209

L3-23
Automatic Reduction 
Selection for Stall Prevention 
during Run

0: Sets the Stall Prevention level throughout the entire 
frequency range to the value in parameter L3-06.
1: Automatically lowers the Stall Prevention level in the 
constant output range. The lower limit value is 40% of L3-06.

0, 1 0 A A 4FD 208

L3-24 Motor Acceleration Time for 
Inertia Calculations

Sets the time needed to accelerate the uncoupled motor at 
rated torque from stop to the maximum frequency. Setting 
the drive capacity to parameter o2-04 or changing E2-11 will 
automatically set this parameter for a 4-pole motor.

0.001 to
10.000

<3>
<8> A A 46E 210

L3-25 Load Inertia Ratio Sets the ratio between the motor and machine inertia. 0.0 to
1000.0 1.0 A A 46F 210

L4:FrequencyDetection
Use L4 parameters to configure frequency detection operation.

L4-01 Speed Agreement Detection 
Level

These parameters configure the multi-function output (H2- 
oo = 2, 3, 4, 5) settings "Speed Agree 1", "User Set Speed 
Agree 1", "Frequency Detection 1," and "Frequency detection 
2".
Parameter L4-01 sets the level while parameter L4-02 sets the 
hysteresis for the Speed Detection Output Function.

0.0 to
400.0

0.0
Hz A A 499 210

L4-02 Speed Agreement Detection 
Width

0.0 to
20.0

2.0
Hz A A 49A 210

L4-03 Speed Agreement Detection 
Level (+/-)

These parameters configure the Multi-Function Output (H2- 
oo = 13, 14, 15, 16) settings "Speed Agree 2", "User Set 
Speed Agree 2", "Frequency Detection 3," or "Frequency 
Detection 4".
Parameter L4-03 sets the level while parameter L4-04 sets the 
hysteresis for the Speed Detection Output Function.

-400.0 to
+400.0

0.0
Hz A A 49B 210

L4-04 Speed Agreement Detection 
Width (+/-)

0.0 to
20.0

2.0
Hz A A 49C 210

L4-05 Frequency Reference Loss 
Detection Selection

Sets operation when the frequency reference is lost (reference 
drops 90% or more within 400 ms).
0: Stop - Drive will stop.
1: Run at L4-06 Level - Drive will run at the percentage set
in L4-06 of the frequency reference before loss.

0, 1 0 A A 49D 211

L4-06 Frequency Reference at 
Reference Loss

Sets the frequency reference when a reference loss was 
detected and L4-05 = 1. Reference will be: Fref = Fref at time of 
loss x L4-06.

0.0 to
100.0

80.0
% A A 4C2 211

L4-07 Frequency Detection 
Conditions

0: No detection during baseblock. 
1: Detection always enabled. 0, 1 0 A A 470 211

L4-08 Speed Agreement Detection 
Conditions

0: Match speed with the soft-starter output
1: Match frequency reference and motor speed
Note:In V/f Control, the drive ignores the value set to L4-08
and refers to the soft-starter output to determine whether a
speed agree situation has been reached.

0, 1 0 A A 47F 211

L5:FaultReset
Use L5 parameters to configure Automatic Restart after fault.

L5-01 Number of Auto Restart 
Attempts

Sets the counter for the number of times the drive attempts 
to restart when one of the following faults occurs: GF, LF, oC, 
oH1, ov, PF, rH, rr, oL1, oL2, oL3, oL4, STo, Uv1. Parameter L5-05 
determines the how the restart counter is incremented.
When the drive operates without fault for 10 minutes, the 
counter will be reset.

0 to 10 0 A A 49E 214

L5-02 Auto Restart Operation 
Selection

Sets fault contact (H2-oo = E) activation during automatic 
restart attempts.
0: Fault output not active.
1: Fault output active during restart attempt.

0, 1 0 A A 49F 214
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L5-04 Fault Reset Interval Time Sets the amount of time to wait between performing fault 
restarts. Enabled when L5-05 is set to 1.

0.5 to
600.0 s 10.0 s A A 46C 214

L5-05 Fault Reset Operation 
Selection

Selects the method of incrementing the restart counter. 
0: Continuously attempt to restart and increment counter after 
successful restart.
1: Attempt to restart with the interval time set in L5-04. Every 
trial increments the counter.

0, 1 0 A A 467 214

L6:OvertorqueDetection
Use L6 parameters to configure overtorque detection.

L6-01 Torque Detection Selection 1

Selects the overtorque/undertorque operation. overtorque 
and undertorque are determined by the settings in parameters 
L6-02 and L6-03. The multi-function output settings (H2- oo= 
B and 17) are also active if programmed.
0: Disabled
1: oL3 at Speed Agree - Alarm (overtorque detection only
active during Speed Agree and operation continues after
detection).
2: oL3 at RUN - Alarm (overtorque detection is always
active and operation continues after detection).
3: oL3 at Speed Agree - Fault (overtorque detection only
active during Speed Agree and drive output will shut down
on an oL3 fault).
4: oL3 at RUN - Fault (overtorque detection is always active
and drive output will shut down on an oL3 fault).
5: UL3 at Speed Agree - Alarm (undertorque detection is
only active during Speed Agree and operation continues
after detection).
6: UL3 at RUN - Alarm (undertorque detection is always
active and operation continues after detection).
7: UL3 at Speed Agree - Fault (undertorque detection only
active during Speed Agree and drive output will shut down
on an oL3 fault).
8: UL3 at RUN - Fault (undertorque detection is always
active and drive output will shut down on an oL3 fault).

0 to 8 0 A A 4A1 215

L6-02 Torque Detection Level 1
Sets the overtorque/undertorque detection level. 100% is 
equal to the motor rated current in V/f Control and the motor 
rated torque in Sensorless Vector Control.

0 to 300 150% A A 4A2 216

L6-03 Torque Detection Time 1 Sets the length of time an overtorque/undertorque condition 
must exist before Torque Detection 1 is triggered.

0.0 to
10.0 0.1 s A A 4A3 216

L6-04 Torque Detection Selection 2

Sets the response to an overtorque/undertorque condition. 
overtorque and undertorque are determined by the settings 
in parameters L6-05 and L6-06. The multi-function output 
settings (H2-oo = 18 and 19).
0: Disabled
1: oL4 at Speed Agree - Alarm (overtorque Detection only
active during Speed Agree and Operation continues after
detection).
2: oL4 at RUN - Alarm (overtorque Detection is always
active and operation continues after detection).
3: oL4 at Speed Agree - Fault (overtorque Detection only
active during Speed Agree and drive output will shut down
on an oL4 fault).
4: oL4 at RUN - Fault (overtorque Detection is always active
and drive output will shut down on an oL4 fault).
5: UL4 at Speed Agree - Alarm (undertorque Detection is
only active during Speed Agree and operation continues
after detection).
6: UL4 at RUN - Alarm (undertorque Detection is always
active and operation continues after detection).
7: UL4 at Speed Agree - Fault (undertorque Detection only
active during Speed Agree and drive output will shut down
on an oL4 fault).
8: UL4 at RUN - Fault (undertorque Detection is always
active and drive output will shut down on an oL4 fault).

0 to 8 0 A A 4A4 215

L6-05 Torque Detection Level 2
Sets the overtorque/undertorque detection level. 100% is 
equal to the motor rated current in V/f Control and equal to 
the motor rated torque in Sensorless Vector Control.

0 to 300 150% A A 4A5 216
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L6-06 Torque Detection Time 2
Sets the length of time an overtorque/undertorque condition 
must exist before torque detection 2 is recognized by the 
drive.

0.0 to
10.0 0.1 s A A 4A6 216

L6-08 Mechanical Weakening (oL5) 
Detection Operation

This function can detect an over/undertorque in a certain 
speed range as a result of machine fatigue. It is triggered by 
a certain operation time and uses the oL1 detection settings 
(L6-01 to L6-02)
0: Mechanical Weakening Detection disabled.
1: Continue running (alarm only). Detected when the speed
(signed) is greater than L6-09.
2: Continue running (alarm only). Detected when the speed
(not signed) is greater than L6-09.
3: Interrupt drive output (fault). Detected when the speed
(signed) is greater than L6-09.
4: Interrupt drive output (fault). Detected when the speed
(not signed) is greater than L6-09.
5: Continue running (alarm only). Detected when the speed
(signed) is less than L6-09.
6: Continue running (alarm only). Detected when the speed
(not signed) is less than L6-09.
7: Interrupt drive output (fault). Detected when the speed
(signed) is less than L6-09.
8: Interrupt drive output (fault). Detected when the speed
(not signed) is less than L6-09.

0 to 8 0 A A 468 216

L6-09 Mechanical Weakening 
Detection Speed Level

Sets the speed that triggers mechanical weakening detection. 
When L6-08 is set for an unsigned value, the absolute value is 
used even if the setting is negative.

-110.0 to
+110.0% 110% A A 469 217

L6-10 Mechanical Weakening 
Detection Time

Sets the time a mechanical weakening has to be detected 
before an Alarm/Fault is triggered.

0.0 to
10.0 s 0.1 s A A 46A 217

L6-11 Mechanical Weakening 
Detection Start Time

Sets the operation time (U1-04) that has to be passed before 
Mechanical weakening detection is active.

0 to
65535 0 A A 46B 217

L7:TorqueLimit
Use L7 parameters to configure the torque limit function.

L7-01 Forward Torque Limit Sets the torque limit value as a percentage of the motor rated 
torque. Four individual quadrants can be set.

L7-01

L7-03
L7-02

L7-04

output torque
positive torque

REV

negative torque

FWD

motor 
r/minregeneration

regeneration

0 to 300

<2>

− A 4A7 217

L7-02 Reverse Torque Limit 0 to 300 − A 4A8 217

L7-03 Forward Regenerative Torque 
Limit 0 to 300 − A 4A9 217

L7-04 Reverse Regenerative Torque 
Limit 0 to 300 − A 4AA 217

L7-06 Torque Limit Integral Time 
Constant Sets the integral time constant for the torque limit. 5 to

10000 50 ms − A 4AC 218

L7-07 Torque Limit Control Method 
Selection during Accel/Decel

Selects the method of torque limit control during accel/decel. 
0: Proportional Control (change to integral controls at fixed 
speeds). Use this setting when acceleration to the desired 
speed has priority over torque limitation.
1: Integral Control. Use this setting if the torque limitation has 
priority.
When torque limit is applied to the motor, accel/decel time 
may increase and motor speed may not meet the speed 
reference.

0, 1 1 − A 4C9 218

L8:HardwareProtection
Use L8 parameters to configure hardware protection functions.

L8-02 Overheat Alarm Level When the heatsink temperature exceeds the value set in this 
parameter, an Overheat Alarm (oH) will occur. 50 to 130 <3> A A 4AE 218
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L8-03 Overheat Pre-Alarm 
Operation Selection

Sets the drive operation when an overheat alarm oH is 
detected.
0: Ramp to Stop using the active decel time. 
1: Coast to Stop.
2: Fast-stop using the time set in C1-09.
3: Alarm Only. Drive continues running, but displays an
alarm.
4: Reduced Speed Operation. Drive continues to run with
reduced frequency reference as specified in L8-19.
Settings 0 through 2 trigger a fault relay if the heatsink
becomes too hot.

0 to 4 3 A A 4AF 218

L8-05 Input Phase Loss Protection 
Selection

Selects the detection of input current phase loss, power 
supply voltage imbalance, or main circuit electrolytic capacitor 
deterioration.
0: Disabled
1: Enabled
Note:This parameter is disabled in 200 V single-phase
drives.

0, 1 0 A A 4B1 219

L8-07 Output Phase Loss Protection 
Selection

Selects the output phase loss detection. 
0: Disabled
1: Enabled (triggered by a single phase loss)
2: Enabled (triggered when two phases are lost)
Output phase loss is detected when operating with less than
5% of the drive rated current. Detection can mistakenly
occur if the motor is small relative to the drive capacity rating
(this parameter should be disabled in such cases).

0 to 2 0 A A 4B3 220

L8-09 Output Ground Fault 
Detection Selection

Selects the output ground fault detection. 
0: Disabled
1: Enabled

0, 1 <2> A A 4B5 220

L8-10 Heatsink Cooling Fan 
Operation Selection

Controls the heatsink cooling fan operation.
0: Run with timer (Fan operates only during run and for
L8-11 seconds after stop.)
1: Run always (Cooling fan operates whenever the drive is
powered up.)

0, 1 0 A A 4B6 220

L8-11 Heatsink Cooling Fan 
Operation Delay Time

This parameter sets the delay time for the cooling fan to shut off 
after the run command is removed when L8-10 = 0. 0 to 300 60 s A A 4B7 220

L8-12 Ambient Temperature Setting Used to input the ambient temperature. This value adjusts the 
drives oL2 detection level. -10 to 50 40 °C A A 4B8 220

L8-15 oL2 Characteristics Selection 
at Low Speeds

Sets the oL2 characteristics at output frequencies below 6 Hz.
0: No oL2 level reduction below 6 Hz.
1: oL2 level is reduced linearly below 6 Hz. It is halved at 0
Hz.

0, 1 1 A A 4BB 220

L8-18 Soft Current Limit Selection

Selects the software current limit function. Typically no 
adjustment is required.
0: Disabled
1: Enabled

0, 1 0 A A 4BE 221

L8-19 Frequency Reduction Rate 
during oH Pre-Alarm

Specifies the frequency reference reduction gain at overheat 
pre-alarm when L8-03 = 4. 0.1 to 1.0 0.8 A A 4BF 219

L8-29 Current Unbalance Detection 
(LF2)

Selects the detection of unbalanced output currents caused 
by faulty devices in the output circuit.
0: Disabled
1: Enabled

0, 1 1 − − 4DF 221

L8-35 Installation Method Selection
Selects the installation type: 
1: Side-by-Side Mounting
2: NEMA Type 1 Drive

0 to 2
<2>
<9> A A 4EC 221

L8-38 Carrier Frequency Reduction

Provides protection to the IGBTs by reducing the carrier 
frequency at low speeds.
0: Disabled
1: Enabled below 6 Hz
2: Enabled for the whole speed range

0 to 2 <2> A A 4EF 222
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L8-40 Carrier Frequency Reduction 
Time

Sets the time for that the drive continues running with 
reduced carrier frequency after the carrier reduction condition 
has gone (see also L8-38).
A setting of 0.00 s disables the carrier frequency reduction 
time.

0.00 to
2.00 0.50 A A 4F1 222

L8-41 High Current Alarm Selection

Configures an alarm when the output current exceeds 150% of 
the drive rated current.
0: Alarm disabled.
1: Alarm enabled.

0, 1 0 A A 4F2 222

<1> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02 = 0-V/f Control.
<2> Default setting value is dependent on parameter o2-04, Drive Model Selection.
<3> Default setting value is dependent on parameter o2-04, Drive Model Selection and C6-01, Drive Duty Selection.
<4> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
<5> Default setting value is dependent on parameter E1-01, Input Voltage Setting.
<6> Default setting value is 120% when C6-01 is set to 1 (ND) and 150% when C6-01 is set to 0 (HD).
<7> The setting range depends on the control mode set in A1-02.
<8> Parameter value is changed if E2-11 is manually changed or changed by Auto-Tuning.
<9> Parameter setting value is not reset to the default value during drive initialization, A1-03 = 1110, 2220, 3330.
<10> Default setting is determined by drive software version and C6-02 setting. Drive software versions PRG: 1021 and later have a default 

setting of 0 when the carrier frequency is set for Leakage Current Rejection PWM (C6-02 = B), and 1 when C6-02 is set to any other value.
<11> Parameter can be changed during Run.
<12> The default setting and the upper limit of the setting range are determined by C6-01, Drive Duty Mode, and L8-38, Carrier Frequency 

Reduction Selection.
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◆ n:AdvancedPerformanceSet-Up
The n parameters are used to adjust more advanced performance characteristics such as hunting prevention, speed feedback 
detection, high-slip braking and R1 online tuning.

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

n1:HuntingPrevention
Use n1 parameters to configure hunting prevention operation.

n1-01 Hunting Prevention Selection

If the motor vibrates while lightly loaded, Hunting Prevention 
may reduce the vibration.
0: Disabled
1: Enabled
When quick response is needed disable Hunting Prevention.

0, 1 1 A − 580 223

n1-02 Hunting Prevention Gain 
Setting

Sets the gain for the Hunting Prevention Function.
If the motor vibrates while lightly loaded and n1-01 = 1,
increase the gain by 0.1 until vibration ceases.
If the motor stalls while n1-01 = 1, decrease the gain by 0.1
until the stalling ceases.

0.00 to
2.50 1.00 A − 581 223

n1-03 Hunting Prevention Time 
Constant Sets the time constant used for hunting prevention. 0 to 500 <1> A − 582 223

n1-05 Hunting Prevention Gain 
while in Reverse

Sets the gain used for Hunting Prevention.
When set to 0, the gain n1-02 is used for operation in reverse
direction.

0.00 to
2.50 0.00 A − 530 223

n2:SpeedFeedbackDetectionControlFunction
Use n2 parameters to configure the Speed Feedback Detection Control function operation.

n2-01 Speed Feedback Detection 
Control (AFR) Gain

Sets the internal speed feedback detection control gain in the 
automatic frequency regulator (AFR).
This parameter does not typically require adjustment. Adjust 
this parameter as follows:
If hunting occurs, increase the set value. If response is low, 
decrease the set value.

0.00 to
10.00 0 − A 584 223

Adjust the setting by 0.05 units at a time, while 
checking the response.

n2-02 Speed Feedback Detection 
Control (AFR) Time Constant Sets the AFR time constant 1. 0 to 2000 50 ms − A 585 224

n2-03
Speed Feedback Detection 
Control (AFR) Time Constant 
2

Sets the AFR time constant 2. Increase the setting if 
overvoltage occurs during sudden load changes or the speed 
overshoots during fast acceleration.

0 to 2000 750
ms − A 586 224

n3:High-SlipBraking
Use n3 parameters to configure the high-slip braking function.

n3-01
High-Slip Braking 
Deceleration Frequency 
Width

Sets the output frequency reduction step width when the 
drive stops the motor using high-slip braking (HSB).
If Overvoltage (ov) faults occur during HSB, this parameter may 
need to be increased.

1 to 20 5% A − 588 224

n3-02 High-Slip Braking Current 
Limit

Sets the current limit during HSB. Higher n3-02 settings will 
shorten motor stopping times but increase the motor current, 
and therefore motor heating.

100 to
200

150% A − 589 224

n3-03 High-Slip Braking Dwell Time 
at Stop

Sets the time the drive will run with minimum frequency (E1-
09) at the end of deceleration.
If this time is set too low, the machine inertia can cause the 
motor to rotate slightly after HSB completion.

0.0 to
10.0 1.0 s A − 58A 225

n3-04 High-Slip Braking Overload 
Time

Sets the time required for an HSB overload fault (oL7) to 
occur when the drive output frequency does not change 
during an HSB stop. This parameter does not typically require 
adjustment.

30 to
1200 40 s A − 58B 225

n3-13 Overexcitation Deceleration 
Gain

Applies a gain to the V/f pattern during deceleration (L3-04
= 4). Returns to normal values after ramp to stop or at re-
acceleration.
To increase the braking power of overexcitation, increase the
gain by 1.25 to 1.30.

1.00 to
1.40 1.10 A A 531 225

n3-21 High-Slip Suppression 
Current Level

If overcurrent or overload occur during high-slip deceleration, 
reduce the high-slip suppression current level. Set as a 
percentage of the drive rated current.

0 to 150 100% A A 579 225

n3-23 Overexcitation Operation 
Selection

0: Enabled in both directions
1: Enabled only when rotating forward
2: Enabled only when in reverse

0 to 2 0 A A 57B 225

n6:OnlineTuningofMotorLine-to-LineResistance
Use n6 parameters to adjust the motor line-to-line resistance while the drive is online.
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No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

n6-01 Line-to-Line Motor Resistance 
Online Tuning

Tunes the line-to-line motor resistance continuously during 
operation.
0: Disabled
1: Enabled

0, 1 1 − A 570 226

<1> Default setting value is dependent on parameter o2-04, Drive Model Selection.

◆ o:OperatorRelatedParameters
o parameters are used to set up the LED digital operator displays.

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

o1:DisplaySettings
Use o1 parameters to configure the digital operator display.

o1-01
<1>

Drive Mode Unit Monitor 
Selection

Switches the display after the power has been turned on. 
When using an LED operator, pressing the up arrow key will 
display the following data:
frequency reference → rotational direction → output
frequency → output current → output voltage → U1-oo.
(This is done by entering the 1oo part of U1-oo. Certain 
monitors are not available in some control modes.)

<2> 106 A A 500

227
Set to U1-06 as a default (Output Voltage 
Reference).

o1-02
<1>

User Monitor Selection After 
Power Up

Selects the information that is displayed when the power is 
turned on.
1: Frequency Reference (U1-01) 
2: Forward/Reverse
3: Output Frequency (U1-02) 
4: Output Current (U1-03)
5: User Monitor (set by o1-01)

1 to 5 1 A A 501 227

o1-03 Digital Operator Display 
Selection

Sets the units to display the frequency reference and output 
frequency.
0: Hz
1: % (100% = E1-04)
2: r/min (enter the number of motor poles into E2-04/E4-04)
3: User defined by parameters o1-10 and o1-11

0 to 3 0 A A 502 227

o1-10 Frequency Reference Setting 
and User-Set Display

These settings define the display values when o1-03 is set to 3.
o1-10 sets display values when operating at the maximum 
output frequency.
o1-11 sets the position of the decimal positions.

1 to
60000

<3> A A 520 228

o1-11 Frequency Reference Setting 
/ Decimal Display 0 to 3 <3> A A 521 228

o2:OperatorKeypadFunctions
Use o2 parameters to configure LED digital operator key functions.

o2-01 LO/RE Key Function Selection
Enables/Disables the digital operator LO/RE key. 
0: Disabled
1: Enabled

0, 1 1 A A 505 228

o2-02 STOP Key Function Selection

Enables/Disables the operator panel STOP key when the drive 
is operated form external sources (not operator).
0: Disabled
1: Enabled

0, 1 1 A A 506 228

o2-03 User Parameter Default Value

Allows storing of parameter settings as a User Initialization 
Selection (value 1110 for A1-03). The value returns to 0 after 
entering 1 or 2.
0: No Change
1: Set Defaults - Saves current parameter settings as user
initialization.
2: Clear All - Clears the currently saved user initialization.

0 to 2 0 A A 507 229

o2-04
<3> Drive Model Selection

Sets the drive model.
This parameter only needs to be set when installing a new
control board. Do not change for other reason.

0 to FF <4> A A 508 229

o2-05 Frequency Reference Setting 
Method Selection

Selects if the ENTER key must be pressed when inputting the 
frequency reference by the operator keypad.
0: Data/Enter key must be pressed to enter a frequency 
reference.
1: Data/Enter key is not required.
The output frequency changes immediately when the
reference is changed by the UP or DOWN keys on the digital
operator. The ENTER key does not need to be pressed.

0, 1 0 A A 509 229
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No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

o2-06
Operation Selection 
when Digital Operator is 
Disconnected

Sets drive action when the digital operator is removed in 
LOCAL mode or with b1-02 = 0.
0: The drive will continue operation
1: The drive will trigger a fault (oPr) and the motor will coast
to stop

0, 1 0 A A 50A 229

o2-07 Motor Direction at Power Up 
when Using Operator

0: Forward
1: Reverse
This parameter requires that drive operation be assigned to
the digital operator.

0, 1 0 A A 527 230

o2-09 – Factory use. – – – – – –

o3:CopyFunction
Use o3 parameters to Read, Copy and Verify the parameter settings to and from the drive.

o3-01 Copy Function Selection

0: Copy select
1: INV → OP READ (Read parameters from the drive,
saving them onto the digital operator.)
2: OP → INV WRITE (Copy parameters from the digital
operator, writing them to the drive.)
3: OP → INV VERIFY (Verify parameter settings on the
drive to check if they match the data saved on the operator.)
To read the drive parameter settings into the digital operator,
set o3-02 to 1 (to allow reading).

0 to 3 0 A A 515 –

o3-02 Copy Allowed Selection
Locks the READ operation to prevent accidental overwriting of 
the data stored in the LED operator.
0: READ operation prohibited 1: READ operation allowed

0, 1 0 A A 516 –

o4:MaintenancePeriod
Use o4 parameters to perform maintenance.

o4-01 Accumulated Operation Time 
Setting

Sets the value for the cumulative operation time of the drive in 
units of 10 h. 0 to 9999 0 A A 50B 230

o4-02 Accumulated Operation Time 
Selection

Determines, how the cumulative operation time (U4-01) is 
counted.
0: Logs power-on time
1: Logs operation time when the drive output is active
(output operation time).

0, 1 0 A A 50C 231

o4-03 Cooling Fan Operation Time 
Setting

Sets the value of the fan operation time monitor U4-03 in units 
of 10 h. 0 to 9999 0 A A 50E 231

o4-05 Capacitor Maintenance 
Setting

Sets the value of the capacitor maintenance time monitor U4-
05. 0 to 150 0% A A 51D 231

o4-07 DC Bus Pre-Charge Relay 
Maintenance Setting

Sets the value of the Soft Charge Bypass Relay Maintenance 
monitor U4-06. 0 to 150 0% A A 523 231

o4-09 IGBT Maintenance Setting Sets the value of the IGBT Maintenance monitor U4-07. 0 to 150 0% A A 525 231

o4-11 U2, U3 Initialization

0: U2-oo and U3-oo monitor data are not reset when the 
drive is initialized using A1-03.
1: U2-oo and U3-oo monitor data are reset when the drive 
is initialized using A1-03. (The value of o4-11 is automatically 
returned to 0.)

0, 1 0 A A 510 231

o4-12 kWh Monitor Initialization

0: U4-10 and U4-11 monitor data are not reset when the drive is 
initialized using A1-03.
1: U4-10 and U4-11 monitor data are reset when the drive is 
initialized using A1-03. (The value of o4-12 is automatically 
returned to 0.)

0, 1 0 A A 512 232

o4-13 Number of Run Commands 
Initialize Selection

0: U4-02 monitor data is not reset when the drive is initialized 
using A1-03.
1: U4-02 monitor data is reset when the drive is initialized 
using A1-03. (The value of o4-13 is automatically returned to 0.)

0, 1 0 A A 528 232

<1> Parameter can be changed during run.
<2> Default setting value is dependent on parameter o1-03, Digital Operator Display Selection.
<3> Parameter setting value is not reset to the default value during drive initialization, A1-03 = 1110, 2220, 3330
<4> Default setting value is dependent on parameter o2-04, Drive Model Selection.
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◆ T:MotorTuning
Enter data into the following parameters to tune the motor and drive for optimal performance

No. Name Description Range Def.

Control
Mode

Addr.
Hex Pg.

V/f S
V

T1-00 Motor Selection 1/2

Selects which set of motor parameters are used and set 
during Auto-Tuning. If Motor 2 selection (H1-oo = 16) is not 
selected, this parameter will not be displayed.
1: Motor 1 (sets E1-oo, E2-oo)
2: Motor 2 (sets E3-oo, E4-oo. This selection is not displayed 
if motor 2 has not been selected.)

1, 2 1 A A 700 100

T1-01 Auto-Tuning Mode Selection

Selects the Auto-Tuning mode. 
0: Rotational Auto-Tuning
2: Stationary Auto-Tuning for Line-to-Line Resistance
3: Rotational Auto-Tuning for V/f Control (necessary for Energy
Savings and Speed Estimation type Speed Search)

0, 2, 3
<1>

2 or 3 in 
V/f

0 or 2 in 
SV

2 in
Motor 2

A A 701 100

T1-02 Motor Rated Power
Sets the motor rated power in kilowatts (kW).
Note:If motor power is given in horsepower, power in kW can
be calculated using the following formula: kW = HP x 0.746.

0.03 to
650.00kW

<2> A A 702 100

T1-03
<3> Motor Rated Voltage Sets the motor rated voltage in volts (V). 0.0 to

255.5 200.0 V A A 703 100

T1-04 Motor Rated Current Sets the motor rated current in amperes (A).

10 to
200% of

drive rated
current

<2> A A 704 100

T1-05 Motor Base Frequency Sets the base frequency of the motor in Hertz (Hz). 0.0 to
400.0 60.0 Hz A A 705 101

T1-06 Number of Motor Poles Sets the number of motor poles. 2 to 48 4 A A 706 101

T1-07 Motor Base Speed Sets the base speed of the motor in revolutions per minute r/
min (RPM). 0 to 24000 1750  

r/min A A 707 101

T1-11 Motor Iron Loss

Provides the iron loss for determining the Energy Saving 
coefficient.
The value set to E2-10 (motor iron loss) when the power is 
cycled. If T1-02 is changed, an initial value valid for the selected 
capacity will be shown.

0 to 65535

14 W A − 70B 101

These values differ depending on 
the motor code value and motor 
parameter settings.

<1> The available tuning methods depend on control mode. Select values 2 or 3 in V/f Control, 0 or 2 in Sensorless Vector control, and 2 for Motor 
2 control.

<2> Default setting value is dependent on parameter o2-04, Drive Model Selection.
<3> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.

◆ U:Monitors
Monitor parameters allow the user to view drive status, fault information, and other information about drive operation.

No. Name Description AnalogOutput
Level Unit

Control
Mode

Addr.
Hex

V/f S
V

U1:OperationStatusMonitors
Use U1 monitors to display the operation status of the drive.

U1-01 Frequency Reference Monitors the frequency 10 V: Max
frequency

0.01
Hz A A 40

U1-02 Output Frequency Displays the output frequency. Display units are determined 
by o1-03.

10 V: Max
frequency

0.01
Hz A A 41

U1-03 Output Current Displays the output current. 10 V: Drive rated 
current

0.01
A

<1>
<2>

A A 42

U1-04 Control Mode
Control method set in A1-02. 
0: V/f without PG
2: Sensorless Vector (SV)

No output signal 
available – A A 43
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No. Name Description AnalogOutput
Level Unit

Control
Mode

Addr.
Hex

V/f S
V

U1-05 Motor Speed Displays the motor speed feedback. Display units are 
determined by o1-03.

10 V: Maximum 
speed

0.01
Hz – A 44

U1-06 Output Voltage Reference Displays the output voltage. 10 V: 200 Vrms
(400 Vrms) 0.1 V A A 45

U1-07 DC Bus Voltage Displays the DC bus voltage. 10 V: 400 V (800 V) 1 V A A 46

U1-08 Output Power Displays the output power (this value is determined 
internally).

10 V: Drive capacity 
(kW) (rated motor 
capacity)

<1> A A 47

U1-09 Torque Reference Monitor of internal torque reference value for Open Loop 
Vector (OLV) control

10 V:  Motor rated 
torque – – A 48

U1-10 Input Terminal Status

Displays the input terminal status.

Digital input terminal  
S1 enabled

Digital input terminal  
S2 enabled

Digital input terminal  
S3 enabled

Digital input terminal  
S4 enabled

Digital input terminal  
S5 enabled

Digital input terminal  
S6 enabled

Digital input terminal  
S7 enabled

No output signal 
available – A A 49

U1-11 Output Terminal Status

Displays the output terminal status.

Multi-Function  
Digital Output (fault) 
(terminal MA/MB-MC)
Multi-Function  
Digital Output 1 
(terminal P1) enabled
Multi-Function  
Digital Output 2 
(terminal P2) enabled

No output signal 
available – A A 4A

U1-12 Drive Status

Verifies the drive operation status.

During run

During zero-speed

During REV

During fault reset 
signal input

During speed agree

Drive ready

During alarm 
detection

During fault detection

No output signal 
available – A A 4B

U1-13 Terminal A1 Input Level Displays analog input A1 level: 100% when input is 10 V. 10 V: 100% 0.1% A A 4E

U1-14 Terminal A2 Input Level Displays analog input A2 level: 100% when input is 10 V. 10 V: 100% 0.1% A A 4F

U1-16 Output Frequency after Soft 
Starter

Displays output frequency with ramp time and S-curves. Units 
determined by o1-03.

10 V: Max
frequency

0.01
Hz A A 53

U1-18 oPE Fault Parameter Displays parameter no. for oPEoo or Err where error 
occurred.

No output signal 
available – A A 61
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No. Name Description AnalogOutput
Level Unit

Control
Mode

Addr.
Hex

V/f S
V

U1-19 MEMOBUS/Modbus Error 
Code

Displays the contents of a MEMOBUS/Modbus error.

CRC Error

Data Length Error

Not Used 

Parity Error

Overrun Error

Framing Error

Timed Out

Not Used 

No output signal 
available – A A 66

U1-24 Input Pulse Monitor Displays the Pulse Train input RP frequency. 32000 1 Hz A A 7D

U1-25 Software No. (Flash) Flash ID No signal output 
avail. – A A 4D

U1-26 Software No. (ROM) ROM ID No signal output 
avail. – A A 5B

U1-27 Operator Message ID Displays the numeric code of the remote operator (for use by 
the manufacturer).

No signal output 
avail. – A A 7A8

U1-28 Drive Message ID Displays the numeric code of the drive (for use by the 
manufacturer)

No signal output 
avail. – A A 7A9

U2:FaultTrace
Use U2 monitors to view fault trace data. <3>

U2-01 Current Fault Displays the current fault. No signal output 
avail. – A A 80

U2-02 Previous Fault Displays the previous fault. No signal output 
avail. – A A 81

U2-03 Frequency Reference at 
Previous Fault Displays the frequency reference at the previous fault. No signal output 

avail.
0.01
Hz A A 82

U2-04 Output Frequency at Previous 
Fault Displays the output frequency at the previous fault. No signal output 

avail.
0.01
Hz A A 83

U2-05 Output Current at Previous 
Fault Displays the output current at the previous fault. No signal output 

avail.
<1>
<2> A A 84

U2-06 Motor Speed at Previous Fault Displays the motor speed at the previous fault. No signal output 
avail.

0.01
Hz − A 85

U2-07 Output Voltage at Previous 
Fault Displays the output voltage at the previous fault. No signal output 

avail. 0.1 V A A 86

U2-08 DC Bus Voltage at Previous 
Fault Displays the DC bus voltage at the previous fault. No signal output 

avail. 1 V A A 87

U2-09 Output Power at Previous 
Fault Displays the output power at the previous fault. No signal output 

avail.
0.1
kW A A 88

U2-10 Torque Reference at Previous 
Fault Displays the torque reference at the previous fault. No signal output 

avail. 0.1% − Α 89

U2-11 Input Terminal Status at 
Previous Fault

Displays the input terminal status at the previous fault. 
Displayed as in U1-10.

No signal output 
avail. – A A 8A

U2-12 Output Terminal Status at 
Previous Fault

Displays the output status at the previous fault. Displays the 
same status displayed in U1-11.

No signal output 
avail. – A A 8B

U2-13 Drive Operation Status at 
Previous Fault

Displays the operation status of the drive at the previous fault. 
Displays the same status displayed in U1-12.

No signal output 
avail. – A A 8C

U2-14 Cumulative Operation Time at 
Previous Fault Displays the cumulative operation time at the previous fault. No signal output 

avail. 1 H A A 8D

U2-15 Soft Starter Speed Reference at 
Previous Fault

Displays the run speed after a soft start when a previous fault 
occurred. Displayed as in U1-16.

No signal output 
avail.

0.01
% A A 7E0

U2-16 Motor q-Axis Current at 
Previous Fault Displays the q-axis current for the motor at the previous fault. No signal output 

avail.
0.10

% A A 7E1
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Level Unit

Control
Mode

Addr.
Hex

V/f S
V

U2-17 Motor d-Axis Current at 
Previous Fault Displays the d-axis current for the motor at the previous fault. No signal output 

avail.
0.10

% − A 7E2

U3:FaultHistory
Use U3 monitors to display fault data. <3>

U3-01 Most Recent Fault Displays the most recent fault. No signal output 
avail. – A A 90

(800)

U3-02 2nd Most Recent Fault Displays the second most recent fault. No signal output 
avail. – A A 91

(801)

U3-03 3rd Most Recent Fault Displays the third most recent fault. No signal output 
avail. – A A 92

(802)

U3-04 4th Most Recent Fault Displays the fourth most recent fault. No signal output 
avail. – A A 93

(803)

U3-05 5th Most Recent Fault Displays the fifth most recent fault. No signal output 
avail. – A A 804

U3-06 6th Most Recent Fault Displays the sixth most recent fault. No signal output 
avail. – A A 805

U3-07 7th Most Recent Fault Displays the seventh most recent fault. No signal output 
avail. – A A 806

U3-08 8th Most Recent Fault Displays the eighth most recent fault. No signal output 
avail. – A A 807

U3-09 9th Most Recent Fault Displays the ninth most recent fault. No signal output 
avail. – A A 808

U3-10 10th Most Recent Fault Displays the tenth most recent fault. No signal output 
avail. – A A 809

U3-11 Cumulative Operation Time at 
Most Recent Fault

Displays the cumulative operation time at the most recent 
fault.

No signal output 
avail. 1 h A A 94 (80A)

U3-12 Cumulative Operation Time at 
2nd Most Recent Fault

Displays the cumulative operation time at the second most 
recent fault.

No signal output 
avail. 1 h A A 95 (80B)

U3-13 Cumulative Operation Time at 
3rd Most Recent Fault

Displays the cumulative operation time at the third most 
recent fault.

No signal output 
avail. 1 h A A 96 (80C)

U3-14 Cumulative Operation Time at 
4th Most Recent Fault

Displays the cumulative operation time at the fourth most 
recent fault.

No signal output 
avail. 1 h A A 97 (80D)

U3-15 Cumulative Operation Time at 
5th Most Recent Fault

Displays the cumulative operation time at the fifth most 
recent fault.

No signal output 
avail. 1 h A A 80E

U3-16 Cumulative Operation Time at 
6th Most Recent Fault

Displays the cumulative operation time at the sixth most 
recent fault.

No signal output 
avail. 1 h A A 80F

U3-17 Cumulative Operation Time at 
7th Most Recent Fault

Displays the cumulative operation time at the seventh most 
recent fault.

No signal output 
avail. 1 h A A 810

U3-18 Cumulative Operation Time at 
8th Most Recent Fault

Displays the cumulative operation time at the eighth most 
recent fault.

No signal output 
avail. 1 h A A 811

U3-19 Cumulative Operation Time at 
9th Most Recent Fault

Displays the cumulative operation time at the ninth most 
recent fault.

No signal output 
avail. 1 h A A 812

U3-20 Cumulative Operation Time at 
10th Most Recent Fault

Displays the cumulative operation time at the tenth most 
recent fault.

No signal output 
avail. 1 h A A 813

U4:MaintenanceMonitors
Use U4 monitors to display drive maintenance information.

U4-01
<5> Accumulated Operation Time

Displays the cumulative operation time of the drive. The value 
for the cumulative operation time counter can be reset in 
parameter o4-01. Use parameter o4-02 to determine if the 
operation time should start as soon as the power is switched 
on or only while the run command is present. The maximum 
number displayed is 99999, after which the value is reset to 0.

No signal output 
avail. 1 h A A 4C

U4-02 Number of Run Commands

Displays the number of times the run command is entered. 
Reset the number of run commands using parameter o4-
13. This value will reset to 0 and start counting again after 
reaching 65535.

No signal output 
avail. – A A 75
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No. Name Description AnalogOutput
Level Unit

Control
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Addr.
Hex

V/f S
V

U4-03
<4>   <6> Cooling Fan Operation Time

Displays the cumulative operation time of the cooling fan. The 
default value for the fan operation time is reset in parameter 
o4-03. This value will reset to 0 and start counting again after 
reaching 99999. <4>

No signal output 
avail. 1 h A A 67

U4-04 Cooling Fan Maintenance
Displays main cooling fan usage time in as a percentage of their 
expected performance life. Parameter o4-03 can be used to 
reset this monitor.

No signal output 
avail. 1% A A 7E

U4-05 Capacitor Maintenance
Displays main circuit capacitor usage time in as a percentage 
of their expected performance life. Parameter o4-05 can be 
used to reset this monitor.

No signal output 
avail. 1% A A 7C

U4-06
<4>

Soft Charge Bypass Relay 
Maintenance

Displays the soft charge bypass relay maintenance time as a 
percentage of the estimated product life. Parameter o4-07 can 
be used to reset this monitor.

No signal output 
avail. 1% A A 7D6

U4-07
<4> IGBT Maintenance

Displays IGBT usage time as a percent of expected 
performance life. Parameter o4-09 can be used to reset this 
monitor.

No signal output 
avail. 1% A A 7D7

U4-08 Heatsink Temperature Displays the heatsink temperature. 10 V: 100 °C 1 °C A A 68

U4-09 LED Check Lights all segments of the LED to verify that the display is 
working properly.

No signal output 
avail. – A A 3C

U4-10 kWh, Lower 4 Digits Monitors the drive output power. The value is shown as a 9 
digit number displayed across two monitor parameters, U4-10 
and U4-11.
Example:
12345678.9 kWh is displayed as:
U4-10: 678.9 kWh
U4-11: 12345 MWh

No signal output 
avail.

kWh A A 5C

U4-11 kWh, Upper 5 Digits MWh A A 5D

U4-13 Peak Hold Current Displays the peak hold current during run. No signal output 
avail.

0.01
A

<2>
A A 7CF

U4-14 Peak Hold Output Frequency Displays the output frequency when operating at the peak 
hold current.

No signal output 
avail.

0.01
Hz A A 7D0

U4-16 Motor Overload Estimate (oL1) 100% = oL1 detection level 100% = oL1
detection level 0.1% A A 7D8

U4-18 Frequency Reference Source 
Selection

Displays the source for the frequency reference as XY-nn. X: 
indicates which reference is used:
1 = Reference 1 (b1-01)
2 = Reference 2 (b1-15)
Y-nn: indicates the reference source
0-01 = Operator (d1-01)
1-01 = Analog (terminal A1)
1-02 = Analog (terminal A2)
2-02 to 17 = Multi-step speed (d1-02 to 17)
3-01 = MEMOBUS/Modbus comm.
4-01 = Option
5-01 = Pulse Input
6-01 = CASE

– – A A 7DA

U4-19 Frequency Reference from 
MEMOBUS/Modbus Comm.

Displays the frequency reference provided by MEMOBUS/
Modbus (decimal). – – A A 7DB

U4-20 Option Frequency Reference Displays the frequency reference input by an option card 
(decimal). – – A A 7DD
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V

U4-21 Run Command Source 
Selection

Displays the source for the Run command as XY-nn. 
X: Indicates which Run source is used:
1 = Reference 1 (b1-02)
2 = Reference 2 (b1-16)
Y: Input power supply data
0 = Operator
1 = External terminals
2 = Not used
3 = MEMOBUS/Modbus communications
4 = Option
5 = Not used
6 = CASE
nn: Run command limit status data
00: No limit status.
01: Run command was left on when stopped in the PRG
mode.
02: Run command was left on when switching from
LOCAL to REMOTE operation.
03: Waiting for the soft charge bypass contactor after the
power is switched on (Uv or Uv1 flashes after 10 seconds).
04: Waiting for “Run Command Prohibited” time period
to end.
05: Fast-stop (digital input (H1-oo = 15), operator) 
06: b1-17 (run command given at power-up).
07: During Baseblock while coast to stop with timer
08: Frequency reference is below minimal reference during
Baseblock
09: Waiting for Enter command
10: Run command was switched on while copying
parameters

– – A A 7DD

U4-22 MEMOBUS/Modbus 
Communications Reference

Displays the drive control data set by MEMOBUS/Modbus 
communications register No. 0001H as a 4 digit hexadecimal 
number.

– – A A 7DE

U4-23 Option Card Reference Displays drive control data set by an option card as a 4 digit 
hexadecimal number. – – A A 7DF

U5:PIDMonitor
Use U5 monitors to view application-specific settings.

U5-01 PID Feedback Displays the PID feedback value in.

10 V: 100%
(max. freq.)

0.01
% A A 57

U5-02 PID Input Displays the amount of PID input (deviation between PID 
target and feedback).

0.01
% A A 63

U5-03 PID Output Displays PID control output. 0.01
% A A 64

U5-04 PID Setpoint Displays the PID setpoint. 0.01
% A A 65

U5-05 PID Differential Feedback Displays the 2nd PID feedback value if differential feedback is 
used.

0.01
% A A 7D2

U5-06 PID Adjusted Feedback

Displays the difference of both feedback values if differential 
feedback is used (U5-01) - (U5-05).
If differential feedback is not used, then U5-01 and U5-06 will 
be the same.

0.01
% A A 7D3

U6:ControlMonitor
Use U6 monitors to display drive control information.

U6-01 Motor Secondary Current (Iq) Displays the value of the motor secondary current (Iq). 10 V: 100% 0.1% A A 51

U6-02 Motor Excitation Current (ld) Displays the value calculated for the motor excitation current 
(Id). 10 V: 100% 0.1% − A 52

U6-03 ASR Input Displays the ASR input value if V/f Control with Simple PG 
Feedback is enabled.

10 V: 100%
(max. freq.) 0.1% A − 54

U6-04 ASR Output Displays the ASR output value if V/f Control with Simple PG 
Feedback is enabled.

10 V: 100%
(max. freq.) 0.1% A − 55

U6-05 Output voltage reference (Vq) Output voltage reference (Vq). (q-axis) 10 V: 200 V
(400 V)

0.1
Vac − A 59

U6-06 Output Voltage Reference (Vd) Output voltage reference (Vd). (d-axis) 10 V: 200 V
(400 V)

0.1
Vac − A 5A
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No. Name Description AnalogOutput
Level Unit

Control
Mode

Addr.
Hex

V/f S
V

U6-07 q-axis ACR Output Displays the current control (ACR) output of for the motor 
secondary current (Iq). 10 V: 100% 0.1% − A 5F

U6-08 d-Axis ACR Output Displays the current control (ACR) output of for the motor 
excitation current (Id). 10 V: 100% 0.1% − A 60

U6-20 Frequency Reference Bias (Up/
Down 2) Displays the bias value used to adjust the frequency reference. 10 V: max. frequency 0.1% A A 7D4

U6-21 Offset Frequency The total value of the offset frequencies d7-01, d7-02 and d7-
03 selected with digital inputs 44 to 46 is displayed. 10 V: max. frequency 0.1% A A 7D5

U6-80 to 
U6-99 Option Monitors 1 to 20

Monitors reserved for use by the communication option card. 
Monitor content varies based on the communication option 
connected to the drive.
Refer to the instruction manual for the option card for more 
information.

No signal output 
avail. – A A 7B0 to 

7F9

<1> Display is 0.01 A units.
<2> U1-03, U2-05, and U4-13 display monitor contents in amp units. When reading the value of these monitors via MEMOBUS/Modbus, a 

valueof 8192 is equal to 100% of the drive rated output current.
<3> Parameter setting value is not reset to the default value during drive initialization, A1-03 = 1110, 2220, 3330
<4> When this value reaches 100%, the maintenance period has been reached for the component in question and the drive is at risk of 

faulting out due to component failure. Periodically check the maintenance monitors to avoid this situation.
<5> MEMOBUS/Modbus communications data is in 10 h units. If data in 1 h units are also required, refer to register 0099H.
<6> MEMOBUS/Modbus communications data is in 10 h units. If data in 1 h units are also required, refer to register 009BH.
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B.3ControlModeDependentParameterDefaultValues
The tables below list parameters that depend on the control mode selection (A1-02 for motor 1, E3-01 for motor 2). 
These parameters are initialized to the shown values if the control mode is changed.

◆ A1-02(Motor1ControlMode)DependentParameters
TableB.1A1-02(Motor1ControlMode)DependentParametersandDefaultValues

Parameter Description SettingRange Resolution
ControlModes(A1-02)

V/f(0) SV(2)

b3-02 Speed Search deactivation current 0 to 200 1% 120 100

b3-08 Current Control Gain during Speed Search (Speed 
Estimation Type) 0.00 to 6.00 – 0.50 <1> 0.50 <1>

b8-02 Energy Saving gain 0.0 to 10.0 0.1 – 0.7

C2-01 S-curve time at acceleration start 0.00 to 10.00 0.01 s 0.00 0.00

C3-01 Slip compensation gain 0.0 to 2.5 0.1 0.0 1.0

C3-02 Slip compensation time constant 0 to 10000 1 ms 2000 200

C4-01 Torque compensation gain 0.00 to 2.50 0.01 1.00 1.00

C4-02 Torque comp. primary delay time 0 to 10000 1 ms 200 20

C6-02 Carrier frequency 1 to F 1 2 2

E1-04 Maximum output frequency 40.0 to 400.0 0.1 Hz 60.0 60.0

E1-05 Maximum output voltage <2> 0.0 to 255.0 0.1 V 200.0 200.0

E1-06 Base Frequency 0.0 to 400.0 0.1 Hz 60.0 60.0

E1-07 Middle output frequency 0.0 to 400.0 0.1 Hz 3.0 3.0

E1-08 Middle output freq. voltage <2> 0.0 to 255.0 0.1 V <1> <1>

E1-09 Minimum output frequency 0.0 to 400.0 0.1 Hz 1.5 0.5

E1-10 Minimum output voltage <2> 0.0 to 255.0 0.1 V <1> <1>

E1-11 Middle output frequency 2 0.0 to 400.0 0.1 Hz 0.0 0.0

E1-12 Middle output freq. voltage 2 <2> 0.0 to 255.0 0.1 V 0.0 0.0

E1-13 Base voltage <2> 0.0 to 255.0 0.1 V 0.0 0.0

L1-01 Motor protection selection 0 to 4 – 1 1

L3-20 Main power circuit voltage adjustment gain 0.00 to 5.00 0.01 1.00 0.30

L3-21 Accel/decel rate calculation gain 0.00 to 200.00 0.01 1.00 1.00

<1> Default setting value is dependent on parameter o2-04, Drive Model Selection.
<2> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
<3> Default setting value is dependent on parameter E5-01, Motor Code Selection.
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B.3ControlModeDependentParameterDefaultValues

◆ E3-01(Motor2ControlMode)DependentParameters
TableB.2E3-01(Motor2ControlMode)DependentParametersandDefaultValues

Parameter Description SettingRange Resolution
ControlModes(E3-01)

V/f(0) SV(2)

E3-04 Maximum output frequency 40.0 to 400.0 0.1 Hz 60.0 60.0

E3-05 Maximum output voltage <1> 0.0 to 255.0 0.1 V 200.0 200.0

E3-06 Base Frequency 0.0 to 400.0 0.1 Hz 60.0
<2>

60.0
<2>

E3-07 Middle output frequency 0.0 to 400.0 0.1 Hz 3.0
<2>

3.0
<2>

E3-08 Middle output freq. voltage <1> 0.0 to 255.0 0.1 V <2> <2>

E3-09 Minimum output frequency 0.0 to 400.0 0.1 Hz 1.5 0.5

E3-10 Minimum output voltage <1> 0.0 to 255.0 0.1 V <2> <2>

E3-11 Middle output frequency 2 0.0 to 400.0 0.1 Hz 0.0 0.0

E3-12 Middle output freq. voltage 2 <1> 0.0 to 255.0 0.1 V 0.0 0.0

E3-13 Base voltage <1> 0.0 to 255.0 0.1 V 0.0 0.0

E3-14 Motor 2 Slip compensation gain 0.0 to 2.5 0.1 0.0 1.0

<1> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
<2> Default setting value is dependent on parameter o2-04, Drice Model Selection.
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B.4V/fPatternDefaultValues
The tables below show the V/f pattern settings default values depending on the control mode (A1-02) and the V/f 
pattern selection (E1-03 in V/f Control).

TableB.3V/fPatternsettingsforDriveCapacity(200VClass)
HF5202-A20toHF5202-1A5(ThreePhase200V:0.2kWto1.5kW),HF520S-A20toHF520S-1A5(SinglePhase200V:0.2kWto1.5kW)

No. Unit V/f Control Sensorless
Vector
ControlE1-03 − 0 1 2 3 4 5 6 7 8 9 A B C D E F

E1-04 Hz 50.0 60.0 60.0 72.0 50.0 50.0 60.0 60.0 50.0 50.0 60.0 60.0 90.0 120.0 180.0 60.0 60.0 

E1-05 V 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 

E1-06 Hz 50.0 60.0 50.0 60.0 50.0 50.0 60.0 60.0 50.0 50.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 

E1-07 Hz 2.5 3.0 3.0 3.0 25.0 25.0 30.0 30.0 2.5 2.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

E1-08 V 13.6 13.6 13.6 13.6 35.0 50.0 35.0 50.0 15.4 18.4 15.4 18.4 13.6 13.6 13.6 13.6 <*12>

E1-09 Hz 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5 0.5 

E1-10 V 9.1 9.1 9.1 9.1 6.8 7.4 6.8 7.3 9.1 9.7 9.1 10.9 9.1 9.1 9.1 9.1 <*12>

<*12> Default setting is determined by o2-04 (Drive Model Slection).

HF5202-2A2toHF5202-7A5(ThreePhase200V:2.2kWto7.5kW),HF520S-2A2(SinglePhase200V:2.2kW)

No. Unit V/f Control Sensorless
Vector
ControlE1-03 − 0 1 2 3 4 5 6 7 8 9 A B C D E F

E1-04 Hz 50.0 60.0 60.0 72.0 50.0 50.0 60.0 60.0 50.0 50.0 60.0 60.0 90.0 120.0 180.0 60.0 60.0 

E1-05 V 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 

E1-06 Hz 50.0 60.0 50.0 60.0 50.0 50.0 60.0 60.0 50.0 50.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 

E1-07 Hz 2.5 3.0 3.0 3.0 25.0 25.0 30.0 30.0 2.5 2.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

E1-08 V 12.5 12.5 12.5 12.5 35.0 50.0 35.0 50.0 15.0 18.1 15.0 18.1 12.5 12.5 12.5 12.5 <*12>

E1-09 Hz 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5 0.5 

E1-10 V 6.2 6.2 6.2 6.2 5.6 6.2 5.6 6.2 7.3 8.4 7.4 9.8 6.2 6.2 6.2 6.2 <*12>

<*12> Default setting is determined by o2-04 (Drive Model Slection).

TableB.4V/fPatternsettingsforDriveCapacity(400VClass)
HF5204-A20toHF5204-1A5(ThreePhase400V:0.2kWto1.5kW)

No. Unit V/f Control Sensorless
Vector
ControlE1-03 − 0 1 2 3 4 5 6 7 8 9 A B C D E F

E1-04 Hz 50.0 60.0 60.0 72.0 50.0 50.0 60.0 60.0 50.0 50.0 60.0 60.0 90.0 120.0 180.0 60.0 60.0 

E1-05 V 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 200.0 

E1-06 Hz 50.0 60.0 50.0 60.0 50.0 50.0 60.0 60.0 50.0 50.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 

E1-07 Hz 2.5 3.0 3.0 3.0 25.0 25.0 30.0 30.0 2.5 2.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

E1-08 V 26.6 26.6 26.6 26.6 70.0 100.0 70.0 100.0 29.9 35.4 29.9 35.4 26.6 26.6 26.6 26.6 <*12>

E1-09 Hz 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5 0.5 

E1-10 V 17.7 17.7 17.7 17.7 13.4 14.5 13.3 14.4 17.7 18.8 17.7 21.0 17.7 17.7 17.7 17.7 <*12>

<*12> Default setting is determined by o2-04 (Drive Model Slection).

HF5204-2A2toHF5204-7A5(ThreePhase400V:2.2kWto7.5kW)

No. Unit V/f Control Sensorless
Vector
ControlE1-03 − 0 1 2 3 4 5 6 7 8 9 A B C D E F

E1-04 Hz 50.0 60.0 60.0 72.0 50.0 50.0 60.0 60.0 50.0 50.0 60.0 60.0 90.0 120.0 180.0 60.0 60.0 

E1-05 V 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 

E1-06 Hz 50.0 60.0 50.0 60.0 50.0 50.0 60.0 60.0 50.0 50.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 

E1-07 Hz 2.5 3.0 3.0 3.0 25.0 25.0 30.0 30.0 2.5 2.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

E1-08 V 24.6 24.6 24.6 24.6 70.0 100.0 70.0 100.0 29.2 35.0 29.2 35.0 24.6 24.6 24.6 24.6 <*12>

E1-09 Hz 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5 0.5 

E1-10 V 12.3 12.3 12.3 12.3 11.2 12.3 11.2 12.3 14.4 16.5 14.6 19.2 12.3 12.3 12.3 12.3 <*12>

<*12> Default setting is determined by o2-04 (Drive Model Slection).
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B.5DefaultsbyDriveModelandDutyRating(ND/HD)
TableB.5Single-Phase,200VClassDrivesDefaultSettingsbyDriveCapacityandND/HDSettings

No. Description Unit DefaultSetting

− ModelHF520S − A20 A40

o2-04 DriveModelSelection Hex 31 32

C6-01 Normal/HeavyDuty −
HD ND HD ND

0 1 0 1

E2-11
(E4-11,
T1-02)

Motorratedpower kW 0.2 0.4 0.4 0.75

b3-06 Speed Search current 1 − 1 1 1 1

b3-08 Current Control Gain during Speed Search 
(Speed Estimation Type) – 0.5 0.5 0.5 0.5

b8-04 Energy saving coefficient − 276.3 244.2 228.2 220.9

C6-02 Carrier frequency − 2 7 2 7

E2-01
(E4-01,
T1-04)

Motor rated current A 1.50 2.05 2.30 3.43

E2-02
(E4-02) Motor rated slip Hz 1.56 3.65 1.62 3.57

E2-03
(E4-03) Motor no-load current A 1.28 1.71 1.96 1.85

E2-05
(E4-05) Motor line-to-line resistance Ω 10.845 10.845 7.075 7.075

E2-06
(E4-06) Motor leakage inductance % 24.1 31.6 13.5 20.1

E2-10
(E4-10) Motor Iron Loss W 11 14 14 26

L2-02 Momentary power loss ride-through time s 0.1 0.1 0.1 0.1

L2-03 Mom. power loss Baseblock time s 0.2 0.2 0.2 0.3

L2-04 Momentary power loss voltage recovery time s 0.3 0.3 0.3 0.3

L2-05 Uv detection voltage V dc 160 160 160 160

L3-24 Motor acceleration time s 0.109 0.052 0.089 0.052

L8-02 Overheat alarm level °C 115 115 110 110

L8-09 Ground fault selection − 0 0 0 0

L8-35 Installation method selection − 0 0 0 0

L8-38 Carrier freq. reduction sel. − 1 1 1 1

n1-03 Hunting Prev. Time Const. ms 10 10 10 10

n2-01 Speed Feedback Detection Control (AFR) Gain – 1.00 1.00 1.00 1.00
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No. Description Unit DefaultSettings

− ModelHF520S − A75 1A5 2A2

o2-04 DriveModelSelection Hex 33 34 35

C6-01 Normal/HeavyDuty −
HD ND HD ND HD ND

0 1 0 1 0 1

E2-11
(E4-11,
T1-02)

Motorratedpower kW 0.75 1.1 1.5 2.2 2.2 3.0

b3-06 Speed Search current 1 − 0.5 0.5 0.5 0.5 0.5 0.5

b3-08 Current Control Gain during Speed Search 
(Speed Estimation Type) – 0.5 0.5 0.5 0.5 0.5 0.5

b8-04 Energy saving coefficient − 176.9 184.3 142.9 135.9 112.1 120.3

C6-02 Carrier frequency − 2 7 2 7 2 7

E2-01
(E4-01,
T1-04)

Motor rated current A 3.90 4.86 6.60 8.90 9.30 11.9

E2-02
(E4-02) Motor rated slip Hz 1.40 2.95 1.27 2.9 1.27 2.50

E2-03
(E4-03) Motor no-load current A 2.90 2.36 3.66 3.45 5.11 3.88

E2-05
(E4-05) Motor line-to-line resistance Ω 2.933 3.849 1.706 1.706 0.804 1.150

E2-06
(E4-06) Motor leakage inductance % 13.2 21.8 15.3 24.1 14.2 26.5

E2-10
(E4-10) Motor Iron Loss W 26 38 53 77 77 91

L2-02 Momentary power loss ride-through time s 0.2 0.2 0.3 0.3 0.5 0.5

L2-03 Momentary power loss Baseblock time s 0.3 0.4 0.4 0.5 0.5 0.5

L2-04 Momentary power loss voltage recovery 
time s 0.3 0.3 0.3 0.3 0.3 0.3

L2-05 Uv detection voltage V dc 160 160 160 160 160 160

L3-24 Motor acceleration time s 0.094 0.053 0.072 0.048 0.129 0.074

L8-02 Overheat alarm level °C 105 105 100 100 95 95

L8-09 Ground fault selection − 0 0 0 0 0 0

L8-35 Installation method selection − 0 0 0 0 0 0

L8-38 Carrier frequency reduction selection − 1 1 1 1 1 1

n1-03 Hunting Prevention Time Constant ms 10 10 10 10 10 10

n2-01 Speed Feedback Detection Control (AFR) 
Gain – 1.00 1.00 1.00 1.00 1.00 1.00
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TableB.6Three-Phase,200VClassDrivesDefaultSettingsbyDriveCapacityandND/HDsettings

No. Description Unit DefaultSettings

− ModelHF5202 − A20 A40 A75

o2-04 DriveModelSelection − 97(61H) 98(62H) 99(63H)

C6-01 Normal/HeavyDuty −
HD ND HD ND HD ND

0 1 0 1 0 1

E2-11
(E4-11,
T1-02)

Motorratedpower kW 0.2 0.4 0.4 0.75 0.75 1.1

b3-06 Speed Search current 1 − 1.0 1.0 1.0 1.0 0.5 0.5

b3-08 Current Control Gain during Speed 
Search (Speed Estimation Type) – 0.5 0.5 0.5 0.5 0.5 0.5

b8-04 Energy saving coefficient − 276.3 244.2 228.2 220.9 176.9 184.2

C6-02 Carrier frequency − 2 7 2 7 2 7

E2-01
(E4-01,
T1-04)

Motor rated current A 1.50 2.05 2.30 3.43 3.90 4.86

E2-02
(E4-02) Motor rated slip Hz 1.56 3.65 1.62 3.57 1.40 2.95

E2-03
(E4-03) Motor no-load current A 1.28 1.71 1.96 1.85 2.90 2.36

E2-05
(E4-05) Motor line-to-line resistance Ω 10.845 10.845 7.075 7.075 2.933 3.849

E2-06
(E4-06) Motor leakage inductance % 24.1 31.6 13.5 20.1 13.2 21.8

E2-10
(E4-10) Motor Iron Loss W 11 14 14 26 26 38

L2-02 Momentary power loss ride- through 
time s 0.1 0.1 0.1 0.1 0.2 0.2

L2-03 Momentary power loss Baseblock 
time s 0.2 0.2 0.2 0.3 0.3 0.4

L2-04 Momentary power loss voltage 
recovery time s 0.3 0.3 0.3 0.3 0.3 0.3

L2-05 Uv detection voltage V dc 190 190 190 190 190 190

L3-24 Motor acceleration time s 0.109 0.052 0.099 0.052 0.094 0.053

L8-02 Overheat alarm level °C 110 110 115 115 100 100

L8-09 Ground fault selection − 0 0 0 0 0 0

L8-35 Installation method selection − 0 0 0 0 0 0

L8-38 Carrier frequency reduction selection − 1 1 1 1 1 1

n1-03 Hunting Prevention Time Constant ms 10 10 10 10 10 10

n2-01 Speed Feedback Detection Control 
(AFR) Gain – 1.00 1.00 1.00 1.00 1.00 1.00
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No. Description Unit DefaultSettings

− ModelHF5202 − 1A5 2A2 3A7 5A5

o2-04 DriveModelSelection − 101(65H) 102(66H) 104(68H) 105(6AH)

C6-01 Normal/HeavyDuty −
HD ND HD ND HD ND HD ND

0 1 0 1 0 1 0 1

E2-11
(E4-11,
T1-02)

Motorratedpower kW 1.5 2.2 2.2 3.0 3.7 5.5 5.5 7.5

b3-06 Speed Search current 1 − 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

b3-08 Current Control Gain during Speed 
Search (Speed Estimation Type) – 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

b8-04 Energy saving coefficient − 142.9 135.9 112.1 120.3 92.8 75.2 61.7 63.7

C6-02 Carrier frequency − 2 7 2 7 2 7 2 7

E2-01
(E4-01,
T1-04)

Motor rated current A 6.60 8.90 9.30 11.9 14.8 20.9 21.50 27.40

E2-02
(E4-02) Motor rated slip Hz 1.97 3.21 1.27 2.50 1.48 2.42 1.19 1.72

E2-03
(E4-03) Motor no-load current A 3.66 3.45 5.11 3.88 6.57 6.36 9.07 8.07

E2-05
(E4-05) Motor line-to-line resistance Ω 1.706 1.706 0.804 1.150 0.497 0.512 0.337 0.340

E2-06
(E4-06) Motor leakage inductance % 15.3 24.1 14.2 26.5 15.3 26.6 15.4 23.2

E2-10
(E4-10) Motor Iron Loss W 53 77 77 91 112 172 172 262

L2-02 Momentary power loss ride- 
through time s 0.3 0.3 0.5 0.5 1 1 1.0 1.0

L2-03 Momentary power loss Baseblock 
time s 0.4 0.5 0.5 0.5 0.6 0.7 0.7 0.8

L2-04 Momentary power loss voltage 
recovery time s 0.3 0.3 0.3 0.3 0.3 0.6 0.3 0.3

L2-05 Uv detection voltage V dc 190 190 190 190 190 190 190 190

L3-24 Motor acceleration time s 0.072 0.048 0.129 0.074 0.102 0.066 0.164 0.12

L8-02 Overheat alarm level °C 100 100 100 100 110 110 115 115

L8-09 Ground fault selection − 0 0 0 0 0 0 1 1

L8-35 Installation method selection − 0 0 0 0 0 0 2 2

L8-38 Carrier frequency reduction 
selection − 1 1 1 1 1 1 2 2

n1-03 Hunting Prevention Time Constant ms 10 10 10 10 10 10 10 10

n2-01 Speed Feedback Detection Control 
(AFR) Gain – 1.00 1.00 1.00 1.00 1.00 1.00 1.50 1.50
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No. Description Unit DefaultSettings

− ModelHF5202 − 7A5

o2-04 DriveModelSelection Hex 6B

C6-01 Normal/HeavyDuty −
HD ND

0 1

E2-11
(E4-11,
T1-02)

Motorratedpower kW 7.5 11.0

b3-06 Speed Search current 1 − 0.5 0.5

b3-08 Current Control Gain during Speed Search (Speed Estimation 
Type) – 0.5 0.5

b8-04 Energy saving coefficient − 61.7 63.7

C6-02 Carrier frequency − 2 7

E2-01
(E4-01,
T1-04)

Motor rated current A 29.10 39.4

E2-02
(E4-02) Motor rated slip Hz 1.09 1.71

E2-03
(E4-03) Motor no-load current A 12.60 10.82

E2-05
(E4-05) Motor line-to-line resistance Ω 0.212 0.217

E2-06
(E4-06) Motor leakage inductance % 14.5 22.3

E2-10
(E4-10) Motor Iron Loss W 262 245

L2-02 Momentary power loss ride- through time s 1.0 1.0

L2-03 Momentary power loss Baseblock time s 0.8 0.9

L2-04 Momentary power loss voltage recovery time s 0.3 0.3

L2-05 Uv detection voltage V dc 190 190

L3-24 Motor acceleration time s 0.169 0.114

L8-02 Overheat alarm level °C 121 121

L8-09 Ground fault selection − 1 1

L8-35 Installation Method Sel. − 2 2

L8-38 Carrier frequency reduction selection − 2 2

n1-03 Hunting Prevention Time Constant ms 10 10

n2-01 Speed Feedback Detection Control (AFR) Gain – 1.50 1.50
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TableB.7Three-Phase400VClassDrivesDefaultSettingsbyDriveCapacityandND/HDSetting

No. Description Unit DefaultSettings

− ModelHF5204 − A20 A40 A75 1A5

o2-04 DriveModelSelection Hex 91 92 93 94

C6-01 Normal/HeavyDuty −
HD ND HD ND HD ND HD ND

0 1 0 1 0 1 0 1

E2-11
(E4-11,
T1-02)

Motorratedpower kW 0.2 0.4 0.4 0.75 0.75 1.5 1.5 2.2

b3-06 Speed Search current 1 − 1.0 1.0 0.5 0.5 0.5 0.5 0.5 0.5

b3-08 Current Control Gain during Speed 
Search (Speed Estimation Type) – 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

b8-04 Energy saving coefficient − 547.0 549.1 455.6 441.7 354.2 326.5 285.8 271.6

C6-02 Carrier frequency − 2 7 2 7 2 7 2 7

E2-01
(E4-01,
T1-04)

Motor rated current A 0.74 1.04 1.20 1.72 1.90 3.14 3.30 4.45

E2-02
(E4-02) Motor rated slip Hz 1.50 3.54 1.62 3.57 1.40 3.25 1.97 3.21

E2-03
(E4-03) Motor no-load current A 0.66 0.634 0.980 0.925 1.45 1.40 1.85 1.73

E2-05
(E4-05) Motor line-to-line resistance Ω 47.914 47.914 28.301 28.301 11.734 11.734 6.823 6.823

E2-06
(E4-06) Motor leakage inductance % 23.0 30.8 14.1 20.1 12.8 22.1 15.3 23.9

E2-10
(E4-10) Motor Iron Loss W 12 14 14 26 26 53 53 77

L2-02 Momentary power loss ride- 
through time s 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.3

L2-03 Momentary power loss Baseblock 
time s 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.5

L2-04 Momentary power loss voltage 
recovery time s 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

L2-05 Uv detection voltage V dc 380 380 380 380 380 380 380 380

L3-24 Motor acceleration time s 0.11 0.052 0.099 0.052 0.094 0.046 0.072 0.048

L8-02 Overheat alarm level °C 110 110 110 110 110 110 90 90

L8-09 Ground fault selection − 0 0 0 0 0 0 0 0

L8-35 Installation Method Sel. − 0 0 0 0 0 0 0 0

L8-38 Carrier frequency reduction selection − 1 1 1 1 1 1 1 1

n1-03 Hunting Prevention Time Constant ms 10 10 10 10 10 10 10 10

n2-01 Speed Feedback Detection 
Control (AFR) Gain – 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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No. Description Unit SettingRange

− ModelHF5204 − 2A2 3A7 5A5 7A5

o2-04 DriveModelSelection − 95 97 99 9A

C6-01 Normal/HeavyDuty −
HD ND HD ND HD ND HD ND

0 1 0 1 0 1 0 1

E2-11
(E4-11,
T1-02)

Motorratedpower kW 2.2 3.0 4.0 5.5 5.5 7.5 7.5 11.0

b3-06 Speed Search current 1 − 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

b3-08 Current Control Gain during Speed 
Search (Speed Estimation Type) – 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

b8-04 Energy saving coefficient − 224.2 233.9 180.2 167.7 148.6 140.9 123.4 115.3

C6-02 Carrier frequency − 2 7 2 7 2 7 2 7

E2-01
(E4-01,
T1-04)

Motor rated current A 4.70 5.93 7.40 10.5 10.7 13.7 14.6 19.7

E2-02
(E4-02) Motor rated slip Hz 1.27 2.50 1.48 2.42 1.19 1.72 1.09 1.71

E2-03
(E4-03) Motor no-load current A 2.56 1.94 3.29 3.18 4.54 4.04 6.29 5.41

E2-05
(E4-05) Motor line-to-line resistance Ω 3.218 4.598 1.984 2.042 1.345 1.358 0.848 0.865

E2-06
(E4-06) Motor leakage inductance % 14.4 26.4 15.3 26.7 15.4 22.2 14.6 22.3

E2-10
(E4-10) Motor Iron Loss W 77 105 130 193 193 263 263 385

L2-02 Momentary power loss ride- 
through time s 0.5 0.5 0.5 0.5 0.8 0.8 1 1

L2-03 Momentary power loss Baseblock 
time s 0.5 0.5 0.6 0.7 0.7 0.8 0.8 0.9

L2-04 Momentary power loss voltage 
recovery time s 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

L2-05 Uv detection voltage V dc 380 380 380 380 380 380 380 380

L3-24 Motor acceleration time s 0.129 0.074 0.102 0.066 0.164 0.12 0.169 0.114

L8-02 Overheat alarm level °C 100 100 100 100 110 110 110 110

L8-09 Ground fault selection − 0 0 0 0 1 1 1 1

L8-35 Installation Method Sel. − 0 0 0 0 2 2 2 2

L8-38 Carrier frequency reduction selection − 1 1 1 1 2 2 2 2

n1-03 Hunting Prevention Time Constant ms 10 10 10 10 10 10 10 10

n2-01 Speed Feedback Detection Control 
(AFR) Gain – 1.00 1.00 1.00 1.00 1.50 1.50 1.50 1.50
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C.1SectionSafety

C.1SectionSafety

DANGER
ElectricalShockHazard

Donotconnectordisconnectwiringwhilethepowerison.
Failure to comply will result in death or serious injury.
Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the 
power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To 
prevent electric shock, wait at least one minute after all indicators are OFF and measure the DC bus voltage level 
to confirm safe level.

WARNING
Donotoperateequipmentwithcoversremoved.
Failure to comply could result in death or serious injury.
Donotperformworkonthedrivewhilewearinglooseclothing,jewelryorwithouteyeprotection.
Failure to comply could result in death or serious injury.
Remove all metal objects such as watches and rings, secure loose clothing and wear eye protection before 
beginning work on the drive.
Donotremovecoversortouchcircuitboardswhilethepowerison.
Failure to comply could result in death or serious injury.
Donotallowunqualifiedpersonneltouseequipment.
Failure to comply could result in death or serious injury.
Maintenance, inspection and replacement of parts must be performed only by authorized personnel familiar with 
installation, adjustment and maintenance of AC drives.
Beforewiringterminals,disconnectallpowertotheequipment.
The internal capacitor remains charged even after the power supply is turned off. The charge indicator LED will 
extinguish when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait at least one minute after all 
indicators are OFF and measure the DC bus voltage level to confirm safe level.

FireHazard
Tightenallterminalscrewstothespecifiedtighteningtorque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical 
connections.

CAUTION
CrushHazard

Donotcarrythedrivebythefrontcover.
Failure to comply may result in minor or moderate injury from the main body of the drive falling.

NOTICE
Observeproperelectrostaticdischargeprocedures(ESD)whenhandlingthedriveandcircuitboards.
Failure to comply may result in ESD damage to the drive circuitry.
Checkallthewiringtoensurethatallconnectionsarecorrectafterinstallingthedriveandconnectingany
otherdevices.
Failure to comply could result in damage to the drive.
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C.2MEMOBUS/ModbusConfiguration
Drives can be controlled from a PLC or other master device via serial communications using the MEMOBUS/Modbus 
protocol.
MEMOBUS/Modbus communication can be configured using one master (PLC) and a maximum of 255 slaves. The 
drive has slave functionality only, meaning that serial communication is normally initiated from the master and 
responded to by the slaves.
The master performs serial communications with only one slave at a time. The address or node for each slave 
must be set beforehand so that the master can communicate with the slave at that address. A slave that receives a 
command from the master will perform the specified function and then send a response back to the master.

Master (PLC or other)

DRIVE DRIVE DRIVE

FigureC.1ConnectingMultipleDrivestoaPLC
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C.3CommunicationSpecifications

C.3CommunicationSpecifications
MEMOBUS/Modbus specifications appear in the following table:

Item Specifications

Interface RS-422, RS-485

Communications Cycle Asynchronous (Start-stop synchronization)

Communication 
Parameters

Communication Speeds 
Available 1.2; 2.4; 4.8; 9.6; 19.2; 38.4; 57.6; 76.8; 115.2 kbps

Data length 8 bit (fixed)

Parity Select even, odd, or none

Stop bit 1 bit (fixed)

Protocol MEMOBUS/Modbus (using RTU mode only)

Max Number of Slaves 31 drives
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C.4ConnectingtoaNetwork
This section explains the connection of a drive to a MEMOBUS/Modbus network and the network termination.

◆ NetworkCableConnection
Follow the instructions below to connect the drive to a MEMOBUS/Modbus network.

1.  With the power shut off, connect the communications cable to the drive and the master. Use the terminals 
shown in the figure below for network cable connections.

R+ Receive (+)
R-  Receive (-)
S+ Send (+)
S- Send (-)
IG Shield Ground

FigureC.2SerialCommunicationsCableConnectionTerminals

Note:  Separate the communications cables from the main circuit cables and other wiring and power cables. Use shielded cables for 
the communications cables, and properly shielded clamps to prevent problems with noise. When using RS-485 communications, 
connect S+ to R+, and S- to R- as shown in the diagram below.

2.  Check or set the terminating resistance at all slaves. Use the description in Network Termination for slaves 
that are HF-520 drives.

3. Switch the power on.
4. Set the parameters needed for serial communications (H5-01 through H5-12) using the LED operator.
5. Shut the power off and wait until the display on the LED operator goes out completely.
6. Turn the power back on.
7. The drive is now ready to begin communicating with the master.

◆ WiringDiagramforMultipleConnections
Figure C.3 and Figure C.4 explain the wiring diagrams for multiple connections using MEMOBUS/Modbus 
communication.

■ RS-485Interface

Drive

S2

OFF ON

R+
R–

IG

S+
S–

Drive

S2

OFF ON

R+
R–

IG

S+
S–

Drive

S2

OFF ON

R+
R–

IG

S+
S–

R+
R–
IG
S+
S–

PLC

FigureC.3RS-485Interface

Note: 1.  Turn on DIP switch S2 on the drive located at the end of the network. Turn it off at all other slaves.

 2.  Set H5-07 to 1 when using the RS-485 interface.
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C.4ConnectingtoaNetwork

■ RS-422Interface

R+
R–

IG

S+
S–

PLC

Drive

S2

OFF ON

R+
R–

IG

S+
S–

Drive

S2

OFF ON

R+
R–

IG

S+
S–

Drive

S2

OFF ON

R+
R–

IG

S+
S–

FigureC.4RS-422Interface

Note: 1.  Turn on DIP switch S2 on the drive located at the end of the network. Turn it off at all other slaves.

 2.  Set H5-07 to 0 when using the RS-422 interface.

◆ NetworkTermination
The two ends of the MEMOBUS/Modbus network line have to be terminated. The drive has a built in terminating 
resistance that can be enabled or disabled using DIP switch S2. If a drive is located at the end of a network line, 
enable the terminating resistance by setting DIP switch S2 to the ON position. Disable the terminating resistance on 
all slaves that are not located at the network line end. Figure C.5 illustrates the setting of DIP switch S2.

RS-422A
 or 

RS-485

switch
S2

terminal resistance (1/2 W,  120Ω) 

(in the ON position)
OFF ON

DIP

DIP switch S2

S1 S2 S3 S4 S5 S6 S7 HC SC H1 RP

P1 P2 PC A1 A2 +V AC AM AC MP

AM BM CM

R+

S+ +

-
S -

R -

FigureC.5SerialCommunicationsTerminalandDIPSwitchS2
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C.5MEMOBUS/ModbusSetupParameters

◆ MEMOBUS/ModbusSerialCommunication
This section describes parameters necessary to set up MEMOBUS/Modbus communications.

■ H5-01:DriveSlaveAddress
Sets the drive slave address used for MEMOBUS/Modbus communications.

Note: After changing this parameter, the power must be cycled to enable the new setting.

No. Name SettingRange Default

H5-01 Drive Slave Address 0 to 20 H <1> 1F

<1> If the address is set to 0, no response will be provided during communications.

For serial communications to work, each individual slave drive must be assigned a unique slave address. Setting H5-
01 to any value besides 0 assigns the drive its address in the network. Slave address don’t need to be assigned in 
sequential order, but each address needs to be unique so that no two drives have the same address.

■ H5-02:CommunicationSpeedSelection
Sets the MEMOBUS/Modbus communications speed.

Note: After changing this parameter, the power must be cycled to enable the new setting.

No. Name SettingRange Default

H5-02 Communication Speed Selection 0 to 5 3

H5-02 Communication Speed H5-02 Communication Speed

0 1200 bps 5 38400 bps

1 2400 bps 6 57600 bps

2 4800 bps 7 76800 bps

3 9600 bps 8 115200 bps

4 19200 bps

■ H5-03:CommunicationParitySelection
Sets the parity used for MEMOBUS/Modbus communications.

Note: After changing this parameter, the power must be cycled to enable the new setting.

No. Name SettingRange Default

H5-03 Communication Parity Selection 0 to 2 0

Setting0:NoParity

Setting1:EvenParity

Setting2:OddParity

■ H5-04:StoppingMethodafterCommunicationError
Selects the stopping method after a communications error (CE) has occurred.

No. Name SettingRange Default

H5-04 Stopping Method after Communication Error 0 to 3 3

Setting0:RamptoStopUsingCurrentAccel/DecelTime

Setting1:CoasttoStop

Setting2:Fast-stopUsingC1-09

Setting3:AlarmOnly,ContinueOperation
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■ H5-05:CommunicationFaultDetectionSelection
Enables or disabled the communication error (CE) detection for MEMOBUS/Modbus communications.

No. Name SettingRange Default

H5-05 Communication Fault Detection Selection 0 or 1 1

Setting0:Disabled
No error detection. The drive continues operation.

Setting1:Enabled
If the drive does not receive data from the master for longer than the time set to H5-09, then a CE fault will be 
triggered and the drive will operate as determined by parameter H5-04.

■ H5-06:DriveTransmitWaitTime
Sets the time the drive waits after receiving data from a master until responding data.

No. Name SettingRange Default

H5-06 Drive Transmit Wait Time 5 to 65 ms 5 ms

Command message Response message Command message

PLC Drive PLC DriveDrive PLC

Time

24 bit length H5-06 setting

FigureC.6DriveTransmitWaitTimeSetting

■ H5-07:RTSControlSelection
Enables or disables RTS control.

No. Name SettingRange Default

H5-07 RTS Control Selection 0 or 1 1

Setting0:Disabled-RTSisAlwaysON
Use this setting when using RS-422 signals for communications (1:1).

Setting1:Enabled-RTSSwitcheswhileSending
Use this setting when using RS-485 signals for communications or when using the RS-422 signals for multi-drop 
communications.

■ H5-09:CEDetectionTime
Sets the time the communications must be lost before the drive triggers a CE fault.

No. Name SettingRange Default

H5-09 CE Detection Time 0.0 to 10.0 s 2.0 s

■ H5-10:UnitSelectionforMEMOBUS/ModbusRegister0025H
Sets the unit for the output voltage monitor value in MEMOBUS/Modbus register 0025H.

No. Name SettingRange Default

H5-10 Unit Selection for MEMOBUS/Modbus Register 0025H 0 or 1 0

Setting0:0.1VUnits

Setting1:1VUnits

■ H5-11:CommunicationsEnterFunctionSelection
Selects if an Enter command is needed to change parameter values via MEMOBUS/Modbus communications. Refer 
to Enter Command on page 402.

No. Name SettingRange Default

H5-11 Communications Enter Function Selection 0 or 1 1
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Setting0:EnterCommandNecessary
Parameter changes become effective after an Enter command. An Enter command must only be sent after the last 
parameter change, not for each single parameter.

Setting1:EnterCommandnotNecessary
Parameter value changes become effective immediately without the need to send an Enter command.

■ H5-12:RunCommandMethodSelection
Selects the type of sequence used when the Run command source is set to MEMOBUS/Modbus communications 
(b1-02/16 = 2).

No. Name SettingRange Default

H5-12 Run Command Method Selection 0 or 1 0

Setting0:FWD/Stop,REV/Stop
Bit 0 of MEMOBUS/Modbus register 0001H will start and stop the drive in the forward direction. Bit 1 will start and 
stop the drive in reverse.

Setting1:Run/Stop,FWD/REV
Bit 0 of MEMOBUS/Modbus register 0001H will start and stop the drive. Bit 1 changes the direction.
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C.6DriveOperationsbyMEMOBUS/Modbus
The drive operations that can be performed by MEMOBUS/Modbus communication depend on drive parameter 
settings. This section explains the functions that can be used and related parameter settings.

◆ ObservingtheDriveOperation
A PLC can perform the following actions with MEMOBUS/Modbus communications at any time regardless of 
parameter settings (except H5-oo).
• Observe drive status and drive control terminal status from a PLC.
• Read and write parameters.
• Set and reset faults.
•  Set multi-function inputs. Inputs settings from the input terminals So and from MEMOBUS/Modbus 

communications are both linked by an OR operation.

◆ ControllingtheDrive
To start and stop the drive or set the frequency reference using MEMOBUS/Modbus communications, an external 
reference must be selected and the parameters listed below must be adjusted accordingly.

TableC.1SettingParametersforDriveControlfromMEMOBUS/Modbus

ReferenceSource Parameter Name RequiredSetting

External Reference 1
b1-01 Frequency Reference Selection 1 2

b1-02 Run Command Selection 1 2

External Reference 2
b1-15 Frequency Reference Selection 2 2

b1-16 Run Command Selection 2 2

Refer to b1-01: Frequency Reference Selection 1 on page 113 and Refer to b1-02: Run Command Selection 1 on 
page 115 for details on external reference parameter selections. Refer to Setting 2: External Reference 1/2 Selection 
on page 171 for instructions on how to select external reference 1 and 2.

C.6DriveOperationsbyMEMOBUS/Modbus
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C.7CommunicationsTiming
To prevent overrun in the slave drive, the master should wait a certain time between sending messages to the same 
drive. In the same way, the slave drive must wait before sending response messages to prevent an overrun in the 
master. This section explains the message timing.

◆ CommandMessagesfromMastertoDrive
In order to prevent overrun and data loss, the master must wait between receiving a response and sending the same 
type of command as before to the same slave drive. The minimum wait time depends on the command as shown in 
the table below.

TableC.2MinimumWaitTimeforSendingMessages

CommandType Example MinimumWaitTime

1
• Control command (Run, Stop)
• Set inputs/outputs
• Read monitors and parameter values

5 ms

2 • Write parameters H5-11 = 0: 50 ms
H5-11 = 1: 200 ms <1>

3 • Save changes using an Enter command 200 ms to 2 s, depending on the 
number of changed parameters <1>

<1> If the drive receives command type 1 data during the minimum wait time, it will perform the command and then respond. However, if it 
receives a command type 2 or 3 during that time, either a communication error will result or the command will be ignored.

Command message Response message Command message

24 bit length Master Send  
Wait Time

Time

PLC Drive PLC DriveDrive PLC

FigureC.7MinimumWaitTimeforSendingMessages

A timer should be set in the master to check how long it takes for the slave drive(s) to respond to the master. If no 
response is received within a certain amount of time, the master should try resending the message.

◆ ResponseMessagesfromDrivetoMaster
If the drive receives a command from the master, it will process the data received and wait for the time set in H5-06 
until it responds. Increase H5-06 if the drive response causes overrun in the master.

TimeCommand message Response message Command message

24 bit length H5-06
setting

PLC Drive PLC DriveDrive PLC

FigureC.8MinimumResponseWaitTime
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C.8MessageFormat

◆ MessageContent
In MEMOBUS/Modbus communications, the master sends commands to the slave, and the slave responds. The 
message format is configured for both sending and receiving as shown below, and the length of data packets 
depends on the command (function) content.

SLAVE ADDRESS

FUNCTION CODE

DATA

ERROR CHECK

◆ SlaveAddress
The slave address in the message defines the note the message is sent to. Use addresses between 0 and 20H. If a 
message with slave address 0 is sent (broadcast), the command from the master will be received by all slaves. The 
slaves do not provide a response to a broadcast type message.

◆ FunctionCode
The three types of function codes are shown in the table below.

Function
Code FunctionName

DataLength(bytes)

CommandMessage ResponseMessage

Minimum Maximum Minimum Maximum

03H Read MEMOBUS/Modbus registers 8 8 7 37

08H Loopback test 8 8 8 8

10H Write to multiple MEMOBUS/Modbus registers 11 41 8 8

◆ Data
Configure consecutive data by combining the MEMOBUS/Modbus register address (test code in case of a loopback 
test) and the data the register contains. The data length changes depending on the command details.

A drive MEMOBUS/Modbus register always has a data length of two bytes. Therefore data written into drive registers 
must also always have a length of two bytes. Register data read out from the drive will always consist of two bytes.

◆ ErrorCheck
The drive uses a CRC-16 (cyclic redundancy check, checksum method) for checking data validity. Use the procedure 
described below when calculating the CRC-16 checksum for command data or when verifying response data.

■ CommandData
When the drive receives data, it calculates the CRC-16 checksum from the data and compares it to the CRC-16 value 
received within the message. Both must match before a command is processed.
An initial value of FFFFH (i.e., all 16 bits equal 1) must be used for CRC-16 calculations for the MEMOBUS/Modbus 
protocol.
Calculate the CRC-16 checksum using the following steps:
• The starting value is FFFFH.
• Perform an XOR operation of this value and the slave address.
• Right shift the result.
•  When the overflow bit of the shift operation becomes 1, perform an XOR operation of the result from step 3 above 

and the fix value A001H.
• Repeat steps 3 and 4 until eight shift operations have been performed.
•  After eight shift operations, perform an XOR operation with the result and the next data in the message (function 

code, register address, data). Continue with steps 3 to 5 until the last data has been processed.
• The result of the last shift or XOR operation is the checksum.

C.8MessageFormat
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The example in Table C.3 shows the CRC-16 calculation of the slave address 02H and the function code 03H, yielding 
the result D140H.

Note:  This example does not show the calculation for a complete MEMOBUS/Modbus command. Normally data would follow in the 
calculation.

TableC.3CRC-16ChecksumCalculationExample

Description Calculation Overflow Description Calculation Overflow

Initial Value (FFFFH) 1111 1111 1111 1111 Function Code 03H 0000 0000 0000 0011

Address 02H 0000 0000 0000 0010 XOR w result 1000 0001 0011 1101

XOR w initial value 1111 1111 1111 1101 Shift 1 0100 0000 1001 1110 1

Shift 1 0111 1111 1111 1110 1 XOR w A001H 1010 0000 0000 0001

XOR w A001H 1010 0000 0000 0001 XOR result 1110 0000 1001 1111

XOR result 1101 1111 1111 1111 Shift 2 0111 0000 0100 1111 1

Shift 2 0110 1111 1111 1111 1 XOR w A001H 1010 0000 0000 0001

XOR w A001H 1010 0000 0000 0001 XOR result 1101 0000 0100 1110

XOR result 1100 1111 1111 1110 Shift 3 0110 1000 0010 0111 0

Shift 3 0110 0111 1111 1111 0 Shift 4 0011 0100 0001 0011 0

Shift 4 0011 0011 1111 1111 1 XOR w A001H 1010 0000 0000 0001

XOR w A001H 1010 0000 0000 0001 XOR result 1001 0100 0001 0010

XOR result 1001 0011 1111 1110 Shift 5 0100 1010 0000 1001 0

Shift 5 0100 1001 1111 1111 0 Shift 6 0010 0101 0000 0100 1

Shift 6 0010 0100 1111 1111 1 XOR w A001H 1010 0000 0000 0001

XOR w A001H 1010 0000 0000 0001 XOR result 1000 0101 0000 0101

XOR result 1000 0100 1111 1110 Shift 7 0100 0010 1000 0010 1

Shift 7 0100 0010 0111 1111 0 XOR w A001H 1010 0000 0000 0001

Shift 8 0010 0001 0011 1111 1 XOR result 1110 0010 1000 0011

XOR w A001H 1010 0000 0000 0001 Shift 8 0111 0001 0100 0001 1

XOR result 1000 0001 0011 1110 XOR w A001H 1010 0000 0000 0001

Perform operations with next data (function code)

XOR result 1101 0001 0100 0000

CRC-16
1101 0001 0100 0000

D   1          4   0
 (Lower)   (Upper)

Continue from here with next data.

■ ResponseData
To be sure that the data is valid, perform a CRC-16 calculation on the response message data as described above. 
Compare the result to the CRC-16 checksum that was received within the response message. Both should match.
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C.9MessageExamples
Below are some examples of command and response messages.

◆ ReadingDriveMEMOBUS/ModbusRegisterContents
Using the function code 03H (Read), a maximum of 16 MEMOBUS/Modbus registers can be read out at a time.
The following table shows message examples when reading status signals, error details, data link status, and 
frequency references from the slave 2 drive.

Command Message Response Message (normal) Response Message (fault)

Slave Address 02H Slave Address 02H Slave Address 02H

Function Code 03H Function Code 03H Function Code 83H

Starting No.
Upper 00H Data Quantity 08H Error Code 03H

Lower 20H 1st storage 
register

Upper 00H
CRC-16

Upper F1H

Data Quantity
Upper 00H Lower 65H Lower 31H

Lower 04H Next storage 
register

Upper 00H

CRC-16
Upper 45H Lower 00H

Lower F0H Next storage 
register

Upper 00H

Lower 00H

Next storage 
register

Upper 01H

Lower F4H

CRC-16
Upper AFH

Lower 82H

◆ LoopbackTest
Function code 08H performs a loopback test. This test returns a response message with exactly the same content as 
the command message and can be used to check the communications between the master and slave. User-defined 
test code and data values can be set.
The following table shows a message example when performing a loopback test with the slave 1 drive.

Command Message Response Message (normal) Response Message (fault)

Slave Address 01H Slave Address 01H Slave Address 01H

Function Code 08H Function Code 08H Function Code 89H

Test Code
Upper 00H

Test Code
Upper 00H Error Code 01H

Lower 00H Lower 00H
CRC-16

Upper 86H

Data
Upper A5H

Data
Upper A5H Lower 50H

Lower 37H Lower 37H

CRC-16
Upper DAH

CRC-16
Upper DAH

Lower 8DH Lower 8DH

C.9MessageExamples
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◆ WritingtoMultipleRegisters
Function code 10h allows the user to write multiple drive MEMOBUS/Modbus registers with one message. This 
process works similar to reading registers, i.e., the address of the first register that is to be written and the data 
quantity must be set in the command message. The data to be written must be consecutive so that the register 
addresses are in order, starting from the specified address in the command message. The data order must be high 
byte, then lower byte.
The following table shows an example of a message where a forward operation has been set with a frequency 
reference of 60.00 Hz for the slave 1 drive.
If parameter values are changed using the Write command, depending on the setting of H5-11, an Enter command 
will be necessary to activate the data or save them. Refer to H5-11: Communications Enter Function Selection on 
page 384 and Refer to Enter Command on page 402 for detailed descriptions.

Command Message Response Message (normal) Response Message (fault)

Slave Address 01H Slave Address 01H Slave Address 01H

Function Code 10H Function Code 10H Function Code 90H

Starting No.
Upper 00H

Starting No.
Upper 00H Error Code 02H

Lower 01H Lower 01H
CRC-16

Upper CDH

Data Quantity
Upper 00H

Data Quantity
Upper 00H Lower C1H

Lower 02H Lower 02H

Number of Bytes 04H
CRC-16

Upper 10H

Starting Data
Upper 00H Lower 08H

Lower 01H

Next Data
Upper 17H

Lower 70H

CRC-16
Upper 6DH

Lower 67H

Note: For the number of bytes in the command message, take double the number of the data quantity.

C.9MessageExamples
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C.10MEMOBUS/ModbusDataTable
Table below lists all MEMOBUS/Modbus data. There are three types of data: command data, monitor data, and 
broadcast data.

◆ CommandData
It is possible to both read and write command data.

Note: Bits that are not used should be set to 0. Refrain from writing to reserved registers.

RegisterNo. Contents

0000H Reserved

0001H

Operation Signals and Multi-function Inputs

bit 0 H5-12 = 0: Forward Run Command (0 = Stop, 1 = Forward Run) 
H5-12 = 1: Run Command (0 = Stop, 1 = Run)

bit 1 H5-12 = 0: Reverse Run Command (0 = Stop, 1 = Reverse Run) 
H5-12 = 1: Forward/Reverse (0 = Forward, 1 = Reverse)

bit 2 External Fault (EF0)

bit 3 Fault Reset

bit 4

Multi-Function Input 1
Function is ComRef when H1-01 = 40 (Forward/Stop).
Note: When the bit at ComRef is turned on, commands from MEMOBUS/Modbus communications
take control of the frequency. When a communications option card is connected, that option card is
given priority.

bit 5 Multi-Function Input 2
Function is ComCtrl when H1-02 = 41 (Reverse/Stop).

bit 6 Multi-Function Input 3

bit 7 Multi-Function Input 4

bit 8 Multi-Function Input 5

bit 9 Multi-Function Input 6

bit A Multi-Function Input 7

bit B to F Reserved

0002H Frequency Reference Units are determined by parameter o1-03

0003H Output Voltage Gain Set in units of 1 (0.1%) with a setting range of 20 to 2000 (2.0% to 200.0%)
Note: Initial value at power up: 1000 (100.0%)

0004H-0005H Reserved

0006H PID Target, 0.01% units, signed

0007H Analog Output Terminal AM Setting (10 V / 4000 H)

0008H Reserved

0009H

Settings for Multi-Function Digital Outputs

bit 0 Contact Output (terminal MA/MB-MC)

bit 1 Photocoupler Output 1 (terminal P1-PC)

bit 2 Photocoupler Output 2 (terminal P2-PC)

bit 3 to F Reserved

000AH Pulse Output Terminal MP Setting, 1 Hz units, Setting Range: 0 to 32000

000BH-000EH Reserved

000FH

Control Selection Setting

bit 0 Reserved

bit 1 PID Target Input

bit 2 to B Reserved

bit C Enable Terminal S5 Input for Broadcast Data

bit D Enable Terminal S6 Input for Broadcast Data

bit E Enable Terminal S7 Input for Broadcast Data

bit F Reserved

C.10MEMOBUS/ModbusDataTable
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◆ MonitorData
Monitor data can be read only.

RegisterNo. Contents

0020H

Drive Status 1

bit 0 During Run

bit 1 During Reverse

bit 2 Drive Ready

bit 3 Fault

bit 4 Data Setting Error

bit 5 Multi-Function Contact Output (terminal MA/MB-MC)

bit 6 Multi-Function Photocoupler Output 1 (terminal P1 - PC)

bit 7 Multi-Function Photocoupler Output 2 (terminal P2 - PC)

bit 8 to bit D Reserved

bit E When ComRef has been enabled

bit F When ComCtrl has been enabled

0021H

Fault Contents 1

bit 0 Overcurrent (oC), Ground fault (GF), IGBT Short Circuit or Ground Fault (SC)

bit 1 Overvoltage (ov)

bit 2 Drive Overload (oL2)

bit 3 Overheat 1 (oH1), Drive Overheat Warning (oH2)

bit 4 Dynamic Braking Transistor Fault (rr), Braking Resistor Overheat (rH)

bit 5 Reserved

bit 6 PID Feedback Loss (FbL/FbH)

bit 7 EF0 to 7: External Fault

bit 8 CPFoo: Hardware Fault (includes oFAoo)

bit 9 Motor Overload (oL1), Overtorque Detection 1/2 (oL3/oL4), Undertorque Detection 1/2 (UL3/ UL4)

bit A PG Disconnected (PGo), Overspeed (oS), Excessive Speed Deviation (dEv),

bit B Main Circuit Undervoltage (Uv)

bit C Undervoltage (Uv1), Control Power Supply Undervoltage (Uv2), Soft Charge Circuit Fault (Uv3)

bit D Output Phase Loss (LF), Input Phase Loss (PF)

bit E MEMOBUS/Modbus Communication Error (CE), Option Communication Error (bUS)

bit F Operator Connection Fault (oPr)

0022H

Data Link Status

bit 0 Writing data or switching motors

bit 1
Reserved

bit 2

bit 3 Upper or lower limit error

bit 4 Data conformity error

bit 5 Writing to EEPROM

bit 6 to bit F Reserved

0023H Frequency Reference, <1>

0024H Output Frequency, <1>

0025H Output Voltage Reference, 0.1 V units (units are determined by parameter H5-10)

0026H Output Current, <2>

0027H Output Power

0028H Torque Reference (SV only)
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C.10MEMOBUS/ModbusDataTable

RegisterNo. Contents

0029H

Fault Contents 2

bit 0 IGBT Short Circuit or Ground Fault (SC)

bit 1 Ground Fault (GF)

bit 2 Input Phase Loss (PF)

bit 3 Output Phase Loss (LF)

bit 4 Braking Resistor Overheat (rH)

bit 5 Reserved

bit 6 Motor Overheat 2 (PTC input) (oH4)

bit 7 to bit F Reserved

002AH

Alarm Contents1

bit 0 to bit 1 Reserved

bit 2 Run Command Input Error (EF)

bit 3 Drive Baseblock (bb)

bit 4 Overtorque Detection 1 (oL3)

bit 5 Heatsink Overheat (oH)

bit 6 Overvoltage (ov)

bit 7 Undervoltage (Uv)

bit 8 Reserved

bit 9 MEMOBUS/Modbus Communication Error (CE)

bit A Option Communication Error (bUS)

bit B Undertorque Detection 1/2 (UL3/UL4)

bit C Motor Overheat (oH3)

bit D PID Feedback Loss (FbL, FbH)

bit E Reserved

bit F Serial Communication Transmission Error (CALL)

002BH

Input Terminal Status

bit 0 Terminal S1 Closed

bit 1 Terminal S2 Closed

bit 2 Terminal S3 Closed

bit 3 Terminal S4 Closed

bit 4 Terminal S5 Closed

bit 5 Terminal S6 Closed

bit 6 Terminal S7 Closed

bit 7 to bit F Reserved

002CH

Drive Status 2

bit 0 During Run

bit 1 Zero Speed

bit 2 Speed Agree

bit 3 User Speed Agree

bit 4 Frequency Detection 1

bit 5 Frequency Detection 2

bit 6 Drive Ready

bit 7 During Undervoltage

bit 8 During Baseblock

bit 9 Frequency Reference from Operator Keypad

bit A Run Command from Operator Keypad

bit B Over/Undertorque 1, 2

bit C Frequency Reference Loss

bit D During Fault Restart

bit E Fault

bit F Communication Timeout
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RegisterNo. Contents

002DH

Output Terminal Status

bit 0 Multi-Function Contact Output (terminal MA/MB-MC)

bit 1 Multi-Function Photocoupler Output 1 (terminal P1 - PC)

bit 2 Multi-Function Photocoupler Output 2 (terminal P2 - PC)

bit 3 to bit F Reserved

002EH Reserved

002FH Frequency Reference Bias (from Up/Down 2 Function), 0.1% units

0030H Reserved

0031H DC Bus Voltage, 1 Vdc units

0032H Torque Monitor, 1% units

0033H Reserved

0034H Product Code 1 [ASCII], Product Type (V0 for HF-520)

0035H Product Code 2 [ASCII], Region Code

0036H to 0037H Reserved

0038H PID Feedback, 0.1% units, unsigned, 100% / max. output frequency

0039H PID Input, 0.1% units, signed, 100% / max. output frequency

003AH PID Output, 0.1% units, signed, 100% / max. output frequency

003BH to 003CH Reserved

003DH

Communications Error Log <3>

bit 0 CRC Error

bit 1 Data Length Error

bit 2 Reserved

bit 3 Parity Error

bit 4 Overrun Error

bit 5 Framing Error

bit 6 Timeout

bit 7 to bit F Reserved

003EH
Output Frequency

r/min <4>

003FH 0.01% units

0040H to 004AH Used for various monitors U1-oo. Refer to U: Monitors on page 360 for parameter details.

004BH

Drive status (U1-12)

bit 0 During Run

bit 1 During Zero Speed

bit 2 During Reverse Run

bit 3 During Fault Reset Signal Input

bit 4 During Speed Agree

bit 5 Drive Ready

bit 6 Alarm

bit 7 Fault

bit 8 During Operation Error (oPEoo)

bit 9 During Momentary Power Loss

bit A Motor 2 selected

bit B to D Reserved

bit E ComRef status, NetRef status

bit F ComCtrl status, NetCtrl status

004CH to 007EH Used for various monitors U1-oo, U4-oo, U5-oo and U6-oo. Refer to U: Monitors on page 360 for parameter details.

007FH Alarm Code, Refer to Alarm Register Contents on page 401 for alarm codes.

0080H to 0097H Used for monitors U2-oo, U3-oo. Refer to U: Monitors on page 360 for parameter details and Refer to Fault Trace Contents on page 
400 for register value descriptions.

0098H, 0099H U4-01 (Cumulative Operation Time)
Example: When U4-01 (Cumulative Operation Time) is 12345 hours, then 0098H = 1234 and 0099H = 5.

009AH, 009BH U4-03 (Cooling Fan Operation Time)
Example: When U4-03 (Cooling Fan Operation Time) is 12345 hours, then 009AH = 1234 and 009BH = 5.

00ABH Drive Rated Current <2>
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C.10MEMOBUS/ModbusDataTable

RegisterNo. Contents

00ACH Motor Speed (Open Loop 
Vector only)

r/min units <4>

00ADH 0.01% units

00AEH, 00AFH Reserved

00B0H Option Code
The following lists the 3 and 4 letter ASCII codes stored for each serial communication option:
CC-Link (Model: SI-C3/V-H): 5343H
DeviceNet (Model: SI-N3/V-H): 534EH

00B1H to 00B4H Reserved

00B5H Frequency Reference After 
Soft-starter

r/min units <4>

00B6H 0.01% units

00B7H
Frequency Reference

r/min <4>

00B8H 0.01% units

00BFH oPE Error Number

00C0H

Fault contents 3

bit 0 Reserved

bit 1 Undervoltage (Uv1)

bit 2 Control Power Supply Undervoltage (Uv2)

bit 3 Soft Charge Circuit Fault (Uv3)

bit 4 IGBT Short Circuit or Ground Fault (SC)

bit 5 Ground Fault (GF)

bit 6 Overcurrent (oC)

bit 7 Overvoltage (ov)

bit 8 Heatsink Overheat (oH)

bit 9 Heatsink Overheat (oH1)

bit A Motor Overload (oL1)

bit B Drive Overload (oL2)

bit C Overtorque Detection 1 (oL3)

bit D Overtorque Detection 2 (oL4)

bit E Dynamic Braking Transistor Fault (rr)

bit F Braking Resistor Overheat (rH)

00C1H

Fault contents 4

bit 0 External Fault at input terminal S3 (EF3)

bit 1 External Fault at input terminal S4 (EF4)

bit 2 External Fault at input terminal S5 (EF5)

bit 3 External Fault at input terminal S6 (EF6)

bit 4 External Fault at input terminal S7 (EF7)

bit 5 to 6 Reserved

bit 7 Overspeed (oS)

bit 8 Excessive Speed Deviation (dEv)

bit 9 PG Disconnected (PGo)

bit A Input Phase Loss (PF)

bit B Output Phase Loss (LF)

bit C Motor Overheat Alarm (PTC input) (oH3)

bit D Digital Operator Connection Fault (oPr)

bit E EEPROM Write Error (Err)

bit F Motor Overheat Fault (PTC input) (oH4)
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RegisterNo. Contents

00C2H

Fault contents 5

bit 0 MEMOBUS/Modbus Communication Error (CE)

bit 1 Option Communication Error (bUS)

bit 2 to 3 Reserved

bit 4 Control Fault (CF)

bit 5 Reserved

bit 6 Option External Fault (EF0)

bit 7 PID Feedback Loss (FbL)

bit 8 Undertorque Detection 1 (UL3)

bit 9 Undertorque Detection 2 (UL4)

bit A High Slip Braking Overload (oL7)

bit B to E Reserved

bit F Hardware fault (includes oFAoo)

00C3H

Fault contents 6

bit 0 to 4 Reserved

bit 5 Output Current Imbalance (LF2)

bit 6 Pullout Detection (STo)

bit 7 PG Disconnected (PGo)

bit 8 Reserved

bit 9 Reserved

bit A Too many speed search restarts (SEr)

bit B to F Reserved

00C4H

Fault contents 7

bit 0 PID Feedback Loss (FbH)

bit 1 External Fault 1, input terminal S1 (EF1)

bit 2 External Fault 2, input terminal S2 (EF2)

bit 3 Mechanical Weakening Detection 1 (oL5)

bit 4 Mechanical Weakening Detection 2 (UL5)

bit 5 Current Offset Fault (CoF)

bit 6 Reserved

bit 7 Reserved

bit 8 Reserved

bit 9 to F Reserved

00C8H

Alarm contents 2

bit 0 Undervoltage (Uv)

bit 1 Overvoltage (ov)

bit 2 Heatsink Overheat (oH)

bit 3 Drive Overheat (oH2)

bit 4 Overtorque 1 (oL3)

bit 5 Overtorque 2 (oL4)

bit 6 Run Commands Input Error (EF)

bit 7 Drive Baseblock (bb)

bit 8 External Fault 3, input terminal S3 (EF3)

bit 9 External Fault 4, input terminal S4 (EF4)

bit A External Fault 5, input terminal S5 (EF5)

bit B External Fault 6, input terminal S6 (EF6)

bit C External Fault 7, input terminal S7 (EF7)

bit D, E Reserved

bit F Overspeed (oS)
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C.10MEMOBUS/ModbusDataTable

RegisterNo. Contents

00C9H

Alarm contents 3

bit 0 Excessive Speed Deviation (dEv)

bit 1 PG Disconnected (PGo)

bit 2 Digital Operator Connection Fault (oPr)

bit 3 MEMOBUS/Modbus Communication Error (CE)

bit 4 Option Communication Error (bUS)

bit 5 Serial Communication Transmission Error (CALL)

bit 6 Motor Overload (oL1)

bit 7 Drive Overload (oL2)

bit 8 Reserved

bit 9 Option Card External fault (EF0)

bit A Motor 2 Switch command input during run (rUn)

bit B Reserved

bit C Serial Communication Transmission Error (CALL)

bit D Undertorque Detection 1 (UL3)

bit E Undertorque Detection 2 (UL4)

bit F MEMOBUS/Modbus Test Mode Fault (SE)

00CAH

Alarm contents 4

bit 0 Reserved

bit 1 Motor Overheat 1 (PTC Input) (oH3)

bit 2 to 5 Reserved

bit 6 PID Feedback Loss (FbL)

bit 7 PID Feedback Loss (FbH)

bit 9 Drive Disabled (dnE)

bit A to F Reserved

00CBH

Alarm contents 5

bit 0 Reserved

bit 1 Reserved

bit 2 Reserved

bit 3 High Current Alarm (HCA)

bit 4 Cooling Fan Maintenance Time (LT-1)

bit 5 Soft Charge Bypass Relay Maintenance Time (LT-2)

bit 6 Reserved

bit 7 SI-S/V EEPROM Error (EEP)

bit 8 External Fault 1 (input terminal S1) (EF1)

bit 9 External Fault 2 (input terminal S2) (EF2)

bit A Safe Disable Input (HbbF)

bit B Safe Disable Input (Hbb)

bit C Mechanical Weakening Detection 1 (oL5)

bit D Mechanical Weakening Detection 2 (UL5)

bit E to F Reserved
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RegisterNo. Contents

00D0H

CPF Contents 1

bit 0 to 1 Reserved

bit 2 A/D Conversion Error (CPF02)

bit 3 PWM Data Fault (CPF03)

bit 4 to 5 Reserved

bit 6 Drive specification mismatch during Terminal Board or Control Board replacement (CPF06)

bit 7 Terminal Board Communications Fault (CPF07)

bit 8 EEPROM Serial Communications Fault (CPF08)

bit 9 to A Reserved

bit B RAM Fault (CPF11)

bit C FLASH Memory Fault (CPF12)

bit D Watchdog Circuit Exception (CPF13)

bit E Control Circuit Fault (CPF14)

bit F Reserved

00D1H

CPF Contents 2

bit 0 Clock Fault (CPF16)

bit 1 Timing Fault (CPF17)

bit 2 Control Circuit Fault (CPF18)

bit 3 Control Circuit Fault (CPF19)

bit 4 Hardware fault at power up (CPF20)

bit 5 Hardware fault at communication start up (CPF21)

bit 6 A/D Conversion Fault (CPF22)

bit 7 PWM Feedback Fault (CPF23)

bit 8 Drive capacity signal fault (CPF24)

bit 9 Terminal board is not properly connected (CPF25)

bit A to F Reserved

00D8H

Option Card Fault Contents

bit 0 Option Compatibility Error (oFA00)

bit 1 Option not properly connected (oFA01)

bit 3 Option Self-diagnostics Error (oFA03)

bit 4 Option Flash Write Mode Error (oFA04)

bit 5 to F Reserved

00FBH Output Current <2>

<1> Units are determined by parameter o1-03.
<2> Display is 0.01 A units.
<3> The communication error log is stored until the fault is reset.
<4> Depending on the motor used the correct motor pole number must be set to parameter E2-04, E4-04.

C.10MEMOBUS/ModbusDataTable

◆ BroadcastMessages
Data can be written from the master to all slave devices at the same time.
The slave address in a broadcast command message must be set to 00H. All slaves will receive the message, but will 
not respond.
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C.10MEMOBUS/ModbusDataTable

RegisterNo. Contents

0001H

Digital Input Command

bit 0 Forward Run (0: Stop 1: Run)

bit 1 Direction Command (0: Forward, 1: Reverse)

bit 2, 3 Reserved

bit 4 External Fault

bit 5 Fault Reset

bit 6 to B Reserved

bit C Multi-Function Digital Input S5 (enabled when bit C of register 000FH is on)

bit D Multi-Function Digital Input S6 (enabled when bit D of register 000FH is on)

bit E Multi-Function Digital Input S7 (enabled when bit E of register 000FH is on)

bit F Reserved

0002H Frequency Reference 30000/100%

◆ FaultTraceContents
The table below shows the fault codes that can be read out by MEMOBUS/Modbus commands from the U2-oo 
monitor parameters.

Note: Uv1 and Uv2 faults are not saved to the fault history.

TableC.4FaultTrace/HistoryRegisterContents
FaultCode FaultName

0002H Undervoltage (Uv1)

0003H Control Power Supply Undervoltage (Uv2)

0004H Soft Charge Circuit Fault (Uv3)

0005H IGBT Short Circuit (SC)

0006H Ground Fault (GF)

0007H Overcurrent (oC)

0008H Overvoltage (ov)

0009H Heatsink Overheat (oH)

000AH Heatsink Overheat (oH1)

000BH Motor Overload (oL1)

000CH Drive Overload (oL2)

000DH Overtorque Detection 1 (oL3)

000EH Overtorque Detection 2 (oL4)

000FH Dynamic Braking Transistor (rr)

0010H Braking Resistor Overheat (rH)

0011H External Fault at input terminal S3 (EF3)

0012H External Fault at input terminal S4 (EF4)

0013H External Fault at input terminal S5 (EF5)

0014H External Fault at input terminal S6 (EF6)

0015H External Fault at input terminal S7 (EF7)

0018H Overspeed (oS)

0019H Excessive Speed Deviation (dEv)

001AH PG Disconnect (PGo)

001BH Input Phase Loss (PF)

001CH Output Phase Loss (LF)

001DH Motor Overheat (PTC input) (oH3)

001EH Digital Operator Connection (oPr)

001FH EEPROM Write Error (Err)

0020H Motor Overheat (PTC input) (oH4)

0021H MEMOBUS/Modbus Communication Error (CE)

0022H Option Communication Error (bUS)

0025H Control fault (CF)

0027H PROFIBUS-DP Option External Fault (EF0)

0028H PID Feedback Loss (FbL)

FaultCode FaultName
0029H Undertorque Detection 1 (UL3)

002AH Undertorque Detection 2 (UL4)

002BH High Slip Braking Overload (oL7)

0030H Hardware Fault (including oFx)

0036H Output Current Imbalance (LF2)

0037H Pullout Detection (Sto)

0038H PG Disconnected (PGo)

0039H Reserved

003BH Too many speed search restarts (SEr)

0041H PID Feedback Loss (FbH)

0042H External Fault 1, input terminal S1 (EF1)

0043H External Fault 2, input terminal S2 (EF2)

0044H Mechanical Weakening Detection 1 (oL5)

0045H Mechanical Weakening Detection 2 (UL5)

0046H Current Offset Fault (CoF)

0049H Reserved

0083H A/D Conversion Error (CPF02)

0084H PWM Data Fault (CPF03)

0087H Drive specification mismatch during Terminal Board or 
Control Board replacement (CPF06)

0088H Terminal Board Communication Fault (CPF07)

0089H EEPROM Serial Communication Fault (CPF08)

008CH RAM fault (CPF11)

008DH Flash memory circuit exception (CPF12)

008EH Watchdog circuit exception (CPF13)

008FH Control Circuit Fault (CPF14)

0091H Clock Fault (CPF16)

0092H Timing Fault (CPF17)

0093H Control Circuit Fault (CPF18)

0094H Control Circuit Fault (CPF19)

0095H Hardware fault at power up (CPF20)

0096H Hardware fault at communication start up (CPF21)

0097H A/D Conversion Fault (CPF22)

0098H PWM Feedback Fault (CPF23)

0099H Drive capacity signal fault (CPF24)
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FaultCode FaultName
0101H Option compatibility error (oFA00)

0102H Option not properly connected (oFA01)

0104H Option Self-diagnostics Error (oFA03)

FaultCode FaultName
0105H Option Flash Write Mode Error (oFA04)

FaultCode FaultName
0001H Undervoltage (Uv)

0002H Overvoltage (ov)

0003H Heatsink Overheat (oH)

0004H Drive Overheat (oH2)

0005H Overtorque 1 (oL3)

0006H Overtorque 2 (oL4)

0007H Run commands input error (EF)

0008H Drive Baseblock (bb)

0009H External Fault 3, input terminal S3 (EF3)

000AH External Fault 4, input terminal S4 (EF4)

000BH External Fault 5, input terminal S5 (EF5)

000CH External Fault 6, input terminal S6 (EF6)

000DH External Fault 7, input terminal S7 (EF7)

000FH Reserved

0010H Overspeed (oS)

0011H Excessive Speed Deviation (dEv)

0012H PG Disconnected (PGo)

0013H Digital operator connection fault (oPr)

0014H MEMOBUS/Modbus Communication Error (CE)

0015H Option Communication Error (bUS)

0016H Serial Communication Transmission Error (CALL)

0017H Motor Overload (oL1)

0018H Drive Overload (oL2)

FaultCode FaultName
001AH Option Card External Fault (EF0)

001BH Motor Switch command input during run (rUn)

001DH Serial Communication Transmission Error (CALL)

001EH Undertorque Detection 1 (UL3)

001FH Undertorque Detection 2 (UL4)

0020H MEMOBUS/Modbus Test Mode Fault (SE)

0022H Motor Overheat (oH3)

0027H PID Feedback Loss (FbL)

0028H PID Feedback Loss (FbH)

002AH Drive Disabled (dnE)

002BH PG Disconnected (PGo)

0031H Reserved

0032H Station Address Setting Error (AEr)

0033H MECHATROLINK Comm. Cycle Setting Error (CyC)

0034H High Current Alarm (HCA)

0039H External Fault (input terminal S1) (EF1)

003AH External Fault (input terminal S2) (EF2)

003BH Safe Disable Input (HbbF)

003CH Safe Disable Input (Hbb)

003DH Mechanical Weakening Detection 1 (oL5)

003EH Mechanical Weakening Detection 2 (UL5)

0049H Reserved

◆ AlarmRegisterContents
The table below shows the alarm codes that can be read out from MEMOBUS/Modbus register 007FH.

TableC.5AlarmRegister007FHContents
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C.11EnterCommand
When writing parameters to the drive from the PLC using MEMOBUS/Modbus communication it depends on the 
setting of parameter H5-11 if an Enter command must be used to enable these parameters or not. This sections 
explains Enter commands.

◆ EnterCommandTypes
The drive supports two types of Enter commands as shown in the table below. An Enter command is enabled by 
writing 0 to register number 0900H or 0910H. These registers can be written to only. An error will occur if the user 
attempts to read from these registers.

TableC.6EnterCommandTypes

RegisterNo. Description

0900H Writes data into the EEPROM (non-volatile memory) of the drive and enables the data in RAM at the same time. Parameter changes 
remain even if the power supply is cycled.

0910H Writes data in the RAM only. Parameter changes are lost when the drive is shut off.

Note: 1.  Because the EEPROM can be written to a maximum of 100,000 times, refrain from writing to the EEPROM too often. The Enter 
command registers are write-only. Consequently, if these registers are read, then the register address will be invalid (Error 
code: 02H). An Enter command is not required if reference or broadcast data are sent to the drive.

 2.  Parameter data cannot be written to EEPROM during undervoltage, even using 0900H.

 3.  If undervoltage occurs when a making several parameter changes issued with a single ENTER command, the writing 
process may be aborted before all of the new changes have been written. Because all of the data has not yet been written, 
the EEPROM data error “CPF06” will be displayed the next time power to the drive is cycled. To prevent this problem, wait 
approximately 5 seconds after issuing the ENTER command before shutting off drive power.

C.11EnterCommand
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C.12CommunicationErrors

C.12CommunicationErrors

◆ MEMOBUS/ModbusErrorCodes
A list of MEMOBUS/Modbus errors appears below.
When an error occurs, remove whatever caused the error and restart communications.

ErrorCode
ErrorName

Cause

01H
Function Code Error

• Attempted to set a function code from a PLC other than 03H, 08H, and 10H.

02H

Register Number Error

• A register number specified in the command message does not exist.
• Attempted to send a broadcast message using other register numbers than 0001H or 0002H.

03H

Bit Count Error

• Read data or write data is greater than 16 bits. Invalid command message quantity.
• In a write message, the “Number of Data Items” contained within the message does not equal twice the amount of data words (i.e., 

the total of Data 1+ Data 2, etc.).

21H

• Data Setting Error

• Control data or parameter write data is outside the allowable setting range.
• Attempted to write a contradictory parameter setting.

22H

Write Mode Error

• Attempted to write while the drive was operating to a parameter that cannot be written to during run.
• During an EEPROM data error (CPF06), the master attempted to write to a parameter other than A1-00 to -05, E1-03, or o2-04.
• Attempted to write to read-only data.

23H

DC Bus Undervoltage Write Error

• Attempted to write from the master during an undervoltage fault (Uv1).
• Attempted to execute and Enter command during Uv1.

24H
Write Error During Parameter Process

• Master attempted writing to the drive while the drive was processing parameter data.

◆ SlaveNotResponding
In the following situations, the slave drive will ignore the command message sent from the master, and not send a 
response message:
• When a communications error (overrun, framing, parity or CRC-16) is detected in the command message.
•  When the slave address in the command message and the slave address in the drive do not match (remember to 

set the slave address for the drive using H5-01).
• When the gap between two blocks (8 bit) of a message exceeds 24 bits.
• When the command message data length is invalid.

Note:  If the slave address specified in the command message is 00H, all slaves execute the write function, but do not return response 
messages to the master.
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C.13Self-Diagnostics
The drive has a built-in self-diagnosing function of the serial communication interface circuits. To perform the 
selfdiagnosis function, use the following procedure.
DANGER! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply will result in death or serious 
injury. Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power supply is turned 
off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait at least one minute after 
all indicators are OFF and measure the DC bus voltage level to confirm safe level.

1. Turn on the power to the drive.
2.  Note the present terminal S6 function selection setting (H1-06) and set it for the communications test mode 

(H1-06 = 67).
3. Turn off the power to the drive.
4. With the power off, wire the drive as shown in the following figure:

FigureC.9TerminalConnectionsforCommunicationSelf-Diagnostics

5. Check and note the setting of DIP switch S3. Set it to NPN if it is in the PNP position.
6. Turn the power to the drive back on.
7.  During normal operation, the drive will display PASS. This indicates that the communications test mode is 

operating normally.
 When a fault occurs, the drive will display “CE” on the keypad display.
8. Turn off the power supply.
9.  Remove the wire jumpers from terminal R+, R-, S+, S- and, S6-SC and set back DIP switch S3 to its original 

position. Set terminal S6 to its original function.
10. Return to normal operation.

C.13Self-Diagnostics
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StandardsCompliance

This appendix explains the guidelines and criteria for maintaining CE and UL standards.
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D.1SectionSafety

D.1SectionSafety

DANGER
ElectricalShockHazard

Donotconnectordisconnectwiringwhilethepowerison.
Failure to comply will result in death or serious injury.

WARNING
ElectricalShockHazard

Donotoperateequipmentwithcoversremoved.
Failure to comply could result in death or serious injury.
The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall 
covers or shields before operating the drives and run the drives according to the instructions described in this 
manual.
Alwaysgroundthemotor-sidegroundingterminal.
Improper equipment grounding could result in death or serious injury by contacting the motor case.
Donottouchanyterminalsbeforethecapacitorshavefullydischarged.
Failure to comply could result in death or serious injury.
Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even 
after the power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 
Vdc. To prevent electric shock, wait at least five minutes after all indicators are off and measure the DC bus voltage 
level to confirm safe level.
Donotallowunqualifiedpersonneltoperformworkonthedrive.
Failure to comply could result in death or serious injury.
Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar 
with installation, adjustment and maintenance of AC drives.
Donotperformworkonthedrivewhilewearinglooseclothing,jewelryorwithouteyeprotection.
Failure to comply could result in death or serious injury.
Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before 
beginning work on the drive.
Donotremovecoversortouchcircuitboardswhilethepowerison.
Failure to comply could result in death or serious injury.

FireHazard
Tightenallterminalscrewstothespecifiedtighteningtorque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Donotuseanimpropervoltagesource.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying 
power.
Donotuseimpropercombustiblematerials.
Failure to comply could result in death or serious injury by fire. 
Attach the drive to metal or other noncombustible material.
Installadequatebranchcircuitprotectionaccordingtoapplicablelocalcodesandthismanual.
Failure to comply could result in fire and damage to the drive or injury to personnel. The device is suitable for use 
on a circuit capable of delivering not more than 31,000 RMS symmetrical amperes, 240 Vac maximum (200 V class) 
and 480 Vac maximum (400 V class) when protected by branch circuit protection devices specified in this manual.
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NOTICE
Observeproperelectrostaticdischargeprocedures(ESD)whenhandlingthedriveandcircuitboards.
Failure to comply may result in ESD damage to the drive circuitry.
Neverconnectordisconnectthemotorfromthedrivewhilethedriveisoutputtingvoltage.
Improper equipment sequencing could result in damage to the drive.
Donotuseunshieldedcableforcontrolwiring.
Failure to comply may cause electrical interference resulting in poor system performance. Use shielded twisted-
pair wires and ground the shield to the ground terminal of the drive.
Donotallowunqualifiedpersonneltousetheproduct.
Failure to comply could result in damage to the drive.
Donotmodifythedrivecircuitry.
Failure to comply could result in damage to the drive and will void warranty.
Sumitomo is not responsible for modification of the product made by the user. This product must not be 
modified.
Checkallthewiringtoensurethatallconnectionsarecorrectafterinstallingthedriveandconnecting
otherdevices.
Failure to comply could result in damage to the drive.

D.1SectionSafety
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D.2EuropeanStandards

FigureD.1CEMark

The CE mark indicates compliance with European safety and environmental regulations and is required for engaging 
in business and commerce in Europe.
European standards include the Machinery Directive for machine manufacturers, the Low Voltage Directive for 
electronics manufacturers and the EMC guidelines for controlling noise.
This drive displays the CE mark based on the EMC guidelines and the Low Voltage Directive.
•  Devices used in combination with this drive must also be CE certified and display the CE mark. When using drives 

displaying the CE mark in combination with other devices, it is ultimately the responsibility of the user to ensure 
compliance with CE standards. After setting up the device, verify that conditions meet European standards.

• LowVoltageDirective: 73/23/EEC, 93/68/EEC

D.2EuropeanStandards

◆ CELowVoltageDirectiveCompliance
This drive has been tested according to European standard IEC/EN 61800-5-1, and it fully complies with the Low 
Voltage Directive.
To comply with the Low Voltage Directive, be sure to meet the following conditions when combining this drive with 
other devices:

■ AreaofUse
Do not use drives in areas with pollution higher than severity 2 and overvoltage category 3 in accordance with IEC/
EN 664.

■ FactoryRecommendedBranchCircuitProtection
Yaskawa recommends installing one of the following types of branch circuit protection to maintain compliance with 
UL508C. Semiconductor protective type fuses are preferred. Alternate branch circuit protection devices are also 
listed in Table D.1.
NOTICE: If a fuse is blown or an Earth Leakage Circuit Breaker (ELCB) is tripped, check the wiring and the selection of peripheral devices to 
identify the cause. Contact Yaskawa before restarting the drive or the peripheral devices if the cause cannot be identified.

TableD.1FactoryRecommendedDriveBranchCircuitProtection

DriveModel
FuseType

Manufacturer:Bussmann
Model FuseAmpereRating(A)

Single-Phase200VClass
HF520S-A20 FWH-25A14F 25

HF520S-A40 FWH-60B 60

HF520S-A75 FWH-80B 80

HF520S-1A5 FWH-100B 100

HF520S-2A2 FWH-125B 125

Three-Phase200VClass

HF5202-A20 FWH-25A14F 25

HF5202-A40 FWH-25A14F 25

HF5202-A75 FWH-25A14F 25

HF5202-1A5 FWH-70B 70

HF5202-2A2 FWH-70B 70

HF5202-3A7 FWH-90B 90

HF5202-5A5 FWH-100B 100

HF5202-7A5 FWH-200B 200
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D.2EuropeanStandards

DriveModel
FuseType

Manufacturer:Bussmann
Model FuseAmpereRating(A)

Three-Phase400VClass

HF5204-A20 FWH-40B 40

HF5204-A40 FWH-40B 40

HF5204-A75 FWH-50B 50

HF5204-1A5 FWH-70B 70

HF5204-2A2 FWH-70B 70

HF5204-3A7 FWH-90B 90

HF5204-5A5 FWH-80B 80

HF5204-7A5 FWH-100B 100

■ Grounding
The drive is designed to be used in T-N (grounded neutral point) networks.

■ CEStandardsComplianceforDCPowerSupplyInput
Install the fuses in the following tables to meet CE standards.

M

M

W/T3

Drive

V/T2
U/T1

W/T3

Drive

V/T2
U/T1

1

Fuse

Fuse

DC power supply
(converter)

1

FigureD.2ExampleofDCPowerSupplyInput(TwoDrivesConnectedinSeries)

Note: 1. When connecting multiple drives together, make sure that each drive has its own fuse. Replace all fuses when one fuse blows.
 2. Refer to on page 44 for an AC power supply.
 3. The recommended fuses and fuse holders are made by Fuji Electric.

TableD.2Single-Phase200VClassFusesandFuseHolders

DriveModel

DCPowerSupplyInput
Fuse FuseHolder

Manufacturer:FujiElectric

Type
RatedShortCircuit

BrakingCurrent
(kA)

Qty. Type Qty.

HF520S-A20 CR6L-30/UL

100 2

CMS-4

2

HF520S-A40 CR6L-50/UL CMS-4

HF520S-A75 CR6L-75/UL CMS-5

HF520S-1A5 CR6L-100/UL CMS-5

HF520S-2A2 CR6L-100/UL CMS-5
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TableD.3Three-Phase200VClassFusesandFuseHolders

DriveModel

DCPowerSupplyInput
Fuse FuseHolder

Manufacturer:FujiElectric

Type
RatedShortCircuit

BrakingCurrent
(kA)

Qty. Type Qty.

HF5202-A20 CR6L-20/UL

100 2

CMS-4

2

HF5202-A40 CR6L-20/UL CMS-4

HF5202-A75 CR6L-30/UL CMS-4

HF5202-1A5 CR6L-50/UL CMS-4

HF5202-2A2 CR6L-50/UL CMS-4

HF5202-3A7 CR6L-75/UL CMS–5

HF5202-5A5 CR6L-100/UL CMS–5

HF5202-7A5 CR6L-150/UL CMS–5

TableD.4Three-Phase400VClassFusesandFuseHolders

DriveModel

DCPowerSupplyInput

Fuse FuseHolder

Manufacturer:FujiElectric

Type
RatedShortCircuit

BrakingCurrent
(kA)

Qty. Type Qty.

HF5204-A20 CR6L-20/UL

100 2

CMS-4

2

HF5204-A40 CR6L-20/UL CMS-4

HF5204-A75 CR6L-50/UL CMS-4

HF5204-1A5 CR6L-50/UL CMS-4

HF5204-2A2 CR6L-50/UL CMS-4

HF5204-3A7 CR6L-50/UL CMS-4

HF5204-5A5 CR6L-50/UL CMS-4

HF5204-7A5 CR6L-75/UL CMS–5

■ GuardingAgainstHarmfulMaterials
When installing IP20/Open-Chassis enclosure drives, use an enclosure that prevents foreign material from entering 
the drive from above or below.

D.2EuropeanStandards

◆ EMCGuidelinesCompliance
This drive is tested according to European standards IEC/EN 61800-3 and it complies with the EMC guidelines.

■ EMCFilterInstallation
The following conditions must be met to ensure continued compliance with guidelines. Refer to EMC Filters on 
page 413 for EMC filter selection.

InstallationMethod
Verify the following installation conditions to ensure that other devices and machinery used in combination with 
this drive also comply with EMC guidelines.

1. Install an EMC noise filter to the input side specified by Sumitomo for compliance with European standards.
2. Place the drive and EMC noise filter in the same enclosure.
3. Use braided shield cable for the drive and motor wiring or run the wiring through a metal conduit.
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4. Keep wiring as short as possible. Ground the shield on both the drive side and the motor side.

A

B

D

E

C

M

U/T1

V/T2

W/T3

U

V

W

A – Drive
B – 20 m max cable length between

drive and motor
C – Motor

D – Metal conduit
E – Ground wire should be as short as

possible.

FigureD.3InstallationMethod

5.  Ground the largest possible surface area of the shield to the metal conduit when using braided shield cable. 
Yaskawa recommends using a cable clamp.

C B

A

A – Braided shield cable
B – Metal panel

C – Cable clamp (conductive)

FigureD.4GroundArea

D.2EuropeanStandards
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Three-Phase200V/400VClass

CD

H

D

I

E
J

B

F

G
A

L3 L2 L1

R/L1 S/L2 T/L3 U/T1 V/T2 W/T3

E

L1
PE

R/L1 S/L2 T/L3 U/T1 V/T2 W/T3

L3
L2

PE

A – Ground the cable shield
B – Enclosure panel
C – Metal plate
D – Grounding surface (remove any

paint or sealant)
E – Drive

F – Motor cable (braided shield cable,
max. 20 m)

G – Motor
H – Cable clamp
I – Wiring distance as short as

possible
J – EMC noise �lter

FigureD.5EMCFilterandDriveInstallationforCECompliance
(Three-Phase200V/400VClass)

D.2EuropeanStandards
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Single-Phase200VClass

C
D

D

I

E
J

B

G
A

FH

N L1

E

N
L1

PE

R/L1 S/L2 T/L3 U/T1 V/T2 W/T3

PE

A – Ground the cable shield
B – Enclosure panel
C – Metal plate
D – Grounding surface (remove any

paint or sealant)
E – Drive

F – Motor cable (braided shield cable,
max. 20 m)

G – Motor
H – Cable clamp
I – Wiring distance as short as

possible
J – EMC noise �lter

FigureD.6EMCFilterandDriveInstallationforCECompliance(Single-Phase200VClass)

■ EMCFilters
The drive should be installed with the EMC filters listed below in order to comply with the IEC/EN 61800-3, category 
C1 requirements.

TableD.5IEC/EN61800-3CategoryC1Filters

Drive
Model

FilterData(Manufacturer:Schaffner)

Type
Rated

Current
(A)

Weight
(kg)

Dimensions
[WxLxH](mm)

Mounting
Dimensions
[YxX](mm)

Drive
Mounting

ScrewA

Filter
Mounting

Screw
200VSingle-PhaseUnits

HF520S-A20 FS23638-10-07 10 0.44 71 x 169 x 45 51 x 156 M4 M5

HF520S-A40 FS23638-10-07 10 0.44 71 x 169 x 45 51 x 156 M4 M5

HF520S-A75 FS23638-20-07 20 0.75 111 x 169 x 50 91 x 156 M4 M5

HF520S-1A5 FS23638-20-07 20 0.75 111 x 169 x 50 91 x 156 M4 M5

HF520S-2A2 FS23638-30-07 30 1.1 144 x 174 x 50 120 x 161 M4 M5

200VThree-PhaseUnits
HF5202-A20 FS23637-4-07 4 0.4 71 x 169 x 40 51 x 156 M4 M5

HF5202-A40 FS23637-4-07 4 0.4 71 x 169 x 40 51 x 156 M4 M5

HF5202-A75 FS23637-4-07 4 0.4 71 x 169 x 40 51 x 156 M4 M5

HF5202-1A5 FS23637-14-07 14 0.6 111 x 169 x 45 91 x 156 M4 M5

HF5202-2A2 FS23637-14-07 14 0.6 111 x 169 x 45 91 x 156 M4 M5

HF5202-3A7 FS23637-24-07 24 0.9 144 x 174 x 50 120 x 161 M4 M5

HF5202-5A5 FS23637-52-07 52 2.0 137 x 304 x 56 100 x 289 M5 M5

HF5202-7A5 FS23637-52-07 52 2.0 137 x 304 x 56 100 x 289 M5 M5

D.2EuropeanStandards
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Drive
Model

FilterData(Manufacturer:Schaffner)

Type
Rated

Current
(A)

Weight
(kg)

Dimensions
[WxLxH](mm)

Mounting
Dimensions
[YxX](mm)

Drive
Mounting

ScrewA

Filter
Mounting

Screw
400VThree-PhaseUnits

HF5204-A20 FS23639-5-07 5 0.5 111 x 169 x 45 91 x 156 M4 M5

HF5204-A40 FS23639-5-07 5 0.5 111 x 169 x 45 91 x 156 M4 M5

HF5204-A75 FS23639-5-07 5 0.5 111 x 169 x 45 91 x 156 M4 M5

HF5204-1A5 FS23639-10-07 10 0.7 111 x 169 x 45 91 x 156 M4 M5

HF5204-2A2 FS23639-10-07 10 0.7 111 x 169 x 45 91 x 156 M4 M5

HF5204-3A7 FS23639-15-07 15 0.9 144 x 174 x 50 120 x 161 M4 M5

HF5204-5A5 FS23639-30-07 30 1.8 137 x 304 x 56 100 x 289 M5 M5

HF5204-7A5 FS23639-30-07 30 1.8 137 x 304 x 56 100 x 289 M5 M5

Note:  EMC filters for models HF5202-5A5 and 7A5 are in compliance with IEC/EN 61800-3, Category 2. All other models comply with 
Category 1.

H

XL

W
Y

LINE

A

PE

LOAD

FigureD.7EMCFilterDimensions

■ DCReactorsforIEC/EN61000-3-2Compliance

DriveModel
DCReactor

Model Rating

200VThree-PhaseUnits

HF5202-A40
UZDA-B 5.4 A

8 mHHF5202-A75

400VThree-PhaseUnits

HF5204-A40
UZDA-B 3.2 A

28 mHHF5204-A75

Note: Models not listed in the above table do not require a DC reactor for EMC compliance.

D.2EuropeanStandards
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D.3ULStandards

D.3ULStandards

◆ ULStandardsCompliance
The UL/cUL mark applies to products in the United States and Canada and indicates that UL has performed product 
testing and evaluation and determined that their stringent standards for product safety have been met. For a 
product to receive UL certification, all components inside that product must also receive UL certification.

FigureD.8UL/cULMark

This drive is tested in accordance with UL standard UL508C and complies with UL requirements. The following 
conditions must be met to maintain compliance when using this drive in combination with other equipment:

■ InstallationArea
Do not install the drive to an area greater than pollution severity 2 (UL standard).

■ AmbientTemperature
IP20/NEMA Type 1 enclosure: -10 °C to +40 °C
IP20/IP00 Open-Chassis enclosure: -10 °C to +50 °C

■ MainCircuitTerminalWiring
Sumitomo recommends using closed-loop crimp terminals on all drive models. UL/cUL approval requires the 
use of UL Listed closed-loop crimp terminals when wiring the drive main circuit terminals. Use only the tools 
recommended by the terminal manufacturer for crimping. The wire gauges listed in Table D.6, Table D.7, and Table 
D.8 are Sumitomo recommendations. Refer to local codes for proper wire gauge selections.

TableD.6WireGaugeandTorqueSpecifications

Drive
Model

HF520S
Terminal

ForJapanandAsia<1> ForUnitedStates<2> ForEuropeandChina<3>

Screw
Size

Tightening
Torque

N•m(lb.in.)
Recomm.

Gauge
mm2

WireRange
mm2

Recomm.
Gauge

AWG,kcmil

WireRange
AWG,kcmil

Recomm.
Gauge

mm2

WireRange
mm2

A20
A40

R/L1, S/L2, 
T/L3 2 0.75 to 2 14 18 to 14 2.5 0.75 to 2.5

M3.5 0.8 to 1.0
(7.1 to 8.9)

U/T1, V/T2, 
W/T3 2 0.75 to 2 14 18 to 14 2.5 0.75 to 2.5

⊖, ⊕1, ⊕2 2 0.75 to 2 – 18 to 14 – 0.75 to 2.5

B1, B2 2 0.75 to 2 – 18 to 14 – 0.75 to 2.5

2 0.75 to 2 14 18 to 14 2.5 0.75 to 2.5

A75

R/L1, S/L2, 
T/L3 2 2 to 5.5 12 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5
(10.6 to 13.3)

U/T1, V/T2, 
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

⊖, ⊕1, ⊕2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

B1, B2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

3.5 2 to 5.5 10 14 to 10 2.5 2.5 to 6

1A5

R/L1, S/L2, 
T/L3 3.5 2 to 5.5 10 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5
(10.6 to 13.3)

U/T1, V/T2, 
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

⊖, ⊕1, ⊕2 3.5 2 to 5.5 – 14 to 10 – 2.5 to 6

B1, B2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

3.5 2 to 5.5 10 14 to 10 2.5 2.5 to 6
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Drive
Model

HF520S
Terminal

ForJapanandAsia<1> ForUnitedStates<2> ForEuropeandChina<3>

Screw
Size

Tightening
Torque

N•m(lb.in.)
Recomm.

Gauge
mm2

WireRange
mm2

Recomm.
Gauge

AWG,kcmil

WireRange
AWG,kcmil

Recomm.
Gauge

mm2

WireRange
mm2

2A2

R/L1, S/L2, 
T/L3 5.5 2 to 5.5 10 14 to 10 4 2.5 to 6

M4 1.2 to 1.5
(10.6 to 13.3)

U/T1, V/T2, 
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

⊖, ⊕1, ⊕2 3.5 2 to 5.5 – 14 to 10 – 2.5 to 6

B1, B2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

3.5 2 to 5.5 10 14 to 10 4 2.5 to 6

<1> Gauges listed here are for use in Japan and Asia.
<2> Gauges listed here are for use in the United States.
<3> Gauges listed here are for use in Europe and China.

TableD.7WireGaugeandTorqueSpecifications

Drive
Model

HF5202
Terminal

ForJapanandAsia<1> ForUnitedStates<2> ForEuropeandChina<3>

Screw
Size

Tightening
Torque

N•m(lb.in.)
Recomm.

Gauge
mm2

WireRange
mm2

Recomm.
Gauge

AWG,kcmil

WireRange
AWG,kcmil

Recomm.
Gauge

mm2

WireRange
mm2

A20
A40
A75

R/L1, S/L2, 
T/L3 2 0.75 to 2 14 18 to 14 2.5 0.75 to 2.5

M3.5 0.8 to 1.0
(7.1 to 8.9)

U/T1, V/T2, 
W/T3 2 0.75 to 2 14 18 to 14 2.5 0.75 to 2.5

⊖, ⊕1, ⊕2 2 0.75 to 2 – 18 to 14 – 0.75 to 2.5

B1, B2 2 0.75 to 2 – 18 to 14 – 0.75 to 2.5

2 0.75 to 2 14 18 to 14 2.5 0.75 to 2.5

1A5

R/L1, S/L2, 
T/L3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5
(10.6 to 13.3)

U/T1, V/T2, 
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

⊖, ⊕1, ⊕2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

B1, B2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

2 2 to 5.5 10 14 to 10 2.5 2.5 to 6

2A2

R/L1, S/L2, 
T/L3 2 2 to 5.5 12 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5
(10.6 to 13.3)

U/T1, V/T2, 
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

⊖, ⊕1, ⊕2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

B1, B2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

2 2 to 5.5 10 14 to 10 2.5 2.5 to 6

3A7

R/L1, S/L2, 
T/L3 5.5 2 to 5.5 10 14 to 10 4 2.5 to 6

M4 1.2 to 1.5
(10.6 to 13.3)

U/T1, V/T2, 
W/T3 3.5 2 to 5.5 10 14 to 10 2.5 2.5 to 6

–, +1, +2 5.5 2 to 5.5 – 14 to 10 – 2.5 to 6

B1, B2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

3.5 2 to 5.5 10 14 to 10 4 2.5 to 6

5A5

R/L1, S/L2, 
T/L3 14 5.5 to 14 8 10 to 6 6 4 to 16

M4 2.1 to 2.3
(18.6 to 20.4)

U/T1, V/T2, 
W/T3 8 5.5 to 14 8 10 to 6 6 4 to 16

⊖, ⊕1, ⊕2 14 5.5 to 14 – 10 to 6 – 4 to 16

B1, B2 3.5 2 to 5.5 – 14 to 10 – 4 to 6

5.5 <4> 5.5 to 14 8 <4> 10 to 6 6 <4> 6 to 16 M5 2 to 2.5
(17.7 to 22.1)
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Drive
Model

HF5202
Terminal

ForJapanandAsia<1> ForUnitedStates<2> ForEuropeandChina<3>

Screw
Size

Tightening
Torque

N•m(lb.in.)
Recomm.

Gauge
mm2

WireRange
mm2

Recomm.
Gauge

AWG,kcmil

WireRange
AWG,kcmil

Recomm.
Gauge

mm2

WireRange
mm2

7A5

R/L1, S/L2, 
T/L3 14 5.5 to 14 6 10 to 6 10 6 to 16

M4 2.1 to 2.3
(18.6 to 20.4)

U/T1, V/T2, 
W/T3 14 5.5 to 14 8 10 to 6 10 6 to 16

⊖, ⊕1, ⊕2 14 5.5 to 14 – 10 to 6 – 6 to 16

B1, B2 5.5 2 to 5.5 – 14 to 10 – 4 to 6

14 5.5 to 14 6 10 to 6 10 6 to 16 M5 2 to 2.5
(17.7 to 22.1)

<1> Gauges listed here are for use in Japan and Asia.
<2> Gauges listed here are for use in the United States.
<3> Gauges listed here are for use in Europe and China.
<4> When an EMC filter is installed, additional measures must be taken to comply with IEC/EN 61800-5-1. Refer to EMC Filter Installation on 

page 410 for details.
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TableD.8WireGaugeandTorqueSpecifications

Drive
Model

HF5204
Terminal

ForJapanandAsia<1> ForUnitedStates<2> ForEuropeandChina<3>

Screw
Size

Tightening
Torque

N•m(lb.in.)
Recomm.

Gauge
mm2

WireRange
mm2

Recomm.
Gauge

AWG,kcmil

WireRange
AWG,kcmil

Recomm.
Gauge

mm2

WireRange
mm2

A20
A40
A75

R/L1, S/L2, 
T/L3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5
(10.6 to 13.3)

U/T1, V/T2, 
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

⊖, ⊕1, ⊕2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

B1, B2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

1A5
2A2

R/L1, S/L2, 
T/L3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5
(10.6 to 13.3)

U/T1, V/T2, 
W/ T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

⊖, ⊕1, ⊕2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

B1, B2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

2 2 to 5.5 10 14 to 10 2.5 2.5 to 6

3A7

R/L1, S/L2, 
T/L3 2 2 to 5.5 12 14 to 10 2.5 2.5 to 6

M4 1.2 to 1.5
(10.6 to 13.3)

U/T1, V/T2, 
W/T3 2 2 to 5.5 14 14 to 10 2.5 2.5 to 6

⊖, ⊕1, ⊕2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

B1, B2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

2 2 to 5.5 10 14 to 10 2.5 2.5 to 6

5A5

R/L1, S/L2, 
T/L3 3.5 2 to 14 10 14 to 6 2.5 2.5 to 16

M4 2.1 to 2.3
(18.6 to 20.4)

U/T1, V/T2, 
W/T3 3.5 2 to 14 10 14 to 6 2.5 2.5 to 16

⊖, ⊕1, ⊕2 3.5 2 to 14 – 14 to 6 – 2.5 to 16

B1, B2 2 2 to 5.5 – 14 to 10 – 4 to 6

5.5 2 to 14 8 14 to 6 2.5 2.5 to 16 M5 2 to 2.5
(17.7 to 22.1)

7A5

R/L1, S/L2, 
T/L3 5.5 3.5 to 14 10 10 to 6 4 4 to 16

M4 2.1 to 2.3
(18.6 to 20.4)

U/T1, V/T2, 
W/T3 5.5 3.5 to 14 10 10 to 6 4 4 to 16

⊖, ⊕1, ⊕2 5.5 3.5 to 14 – 10 to 6 – 4 to 16

B1, B2 2 2 to 5.5 – 14 to 10 – 2.5 to 6

5.5 5.5 to 14 8 10 to 6 4 4 to 16 M5 2 to 2.5
(17.7 to 22.1)

<1> Gauges listed here are for use in Japan and Asia.
<2> Gauges listed here are for use in the United States.
<3> Gauges listed here are for use in Europe and China.
<4> When an EMC filter is installed, additional measures must be taken to comply with IEC/EN 61800-5-1. Refer to EMC Filter Installation on 

page 410 for details.
Note:  Use crimp insulated terminals or insulated tubing for wiring these connections. Wires should have a continuous maximum 

allowable temperature of 75 °C 600 V UL approved vinyl sheathed insulation. Ambient temperature should not exceed 30 °C.

D.3ULStandards
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Closed-LoopCrimpTerminalRecommendations
Sumitomo recommends crimp terminals made by JST and Tokyo DIP for the insulation cap. Table D.9 matches drives 
models with crimp terminals and insulation caps.

TableD.9Closed-LoopCrimpTerminalSize

DriveModel
WireGaugeAWG

Terminal
Screws

CrimpTerminal
ModelNo.

Tool
InsulationCap

ModelNo.R/L1,S/L2,
T/L3

U/T1,V/T2,W/
T3 MachineNo. DieJaw

200VClassSingle-PhaseDrives

HF520S-A20
HF520S-A40

18

M3.5
R1.25-3.5

YA-4 AD-900 TP-00316

14 <1> R2-3.5

HF520S-A75

14 <1>

M4

R2-4

YA-4 AD-900

TP-003

12
R5.5-4 TP-005

10

HF520S-1A5

14 14 <1>

M4

R2-4

YA-4 AD-900

TP-003

12 <1> 12
R5.5-4 TP-005

10 10

HF520S-2A2

14 14 <1>

M4

R2-4

YA-4 AD-900

TP-003

12 12
R5.5-4 TP-005

10 <1> 10

200VClassThree-PhaseDrives

HF5202-A20
HF5202-A40
HF5202-A75

18

M3.5
R1.25-3.5

YA-4 AD-900 TP-00316

14 <1> R2-3.5

HF5202-1A5

14 <1>

M4

R2-4

YA-4 AD-900

TP-003

12
R5.5-4 TP-005

10

HF5202-2A2

14 <1>

M4

R2-4

YA-4 AD-900

TP-003

12
R5.5-4 TP-005

10

HF5202-3A7

14 14

M4

R2-4

YA-4 AD-900

TP-003

12 12 <1>
R5.5-4 TP-005

10 <1> 10

HF5202-5A5

10 10

M4

R5.5-4

YA-4

AD-900 TP-005

8 8 <1> 8-4 AD-901 TP-008

6 <1> 6 14-4 AD-902 TP-014

HF5202-7A5

10

M4

R5.5-4

YA-4

AD-900 TP-005

8 8-4 AD-901 TP-008

6 <1> 14-4 AD-902 TP-014
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DriveModel
WireGaugeAWG

Terminal
Screws

CrimpTerminal
ModelNo.

Tool
InsulationCap

ModelNo.R/L1,S/L2,
T/L3

U/T1,V/T2,W/
T3 MachineNo. DieJaw

400VClassSingle-PhaseDrives

HF5204-A20
HF5204-A40
HF5204-A75

14 <1>

M4

R2-4

YA-4 AD-900

TP-003

12
R5.5-4 TP-005

10

HF5204-1A5
HF5204-2A2

14 <1>

M4

R2-4

YA-4 AD-900

TP-003

12
R5.5-4 TP-005

10

HF5204-3A7

14 <1>

M4

R2-4

YA-4 AD-900

TP-003

12
R5.5-4 TP-005

10

HF5204-5A5

14

M4

R2-4

YA-4

AD-900

TP-003

12 <1>
R5.5-4 TP-005

10

8 8-4 AD-901 TP-008

6 14-4 AD-902 TP-014

HF5204-7A5

12

M4

R5.5-4

YA-4

AD-900 TP-005
10 <1>

8 8-4 AD-901 TP-008

6 14-4 AD-902 TP-014

<1> Recommended wire gauge.
<2> All codes in the far right column of the table above refer to a set including three crimp terminals and three insulation caps. Input and 

output wiring must be prepared by the user. Two sets should be used for each terminal connection.
Note:  Consider the amount of voltage drop when selecting wire gauges. Increase the wire gauge when the voltage drop is greater 

than 2% of motor rated voltage. Ensure the wire gauge is suitable for the terminal block. Use the following formula to calculate 
the amount of voltage drop:

 Line drop voltage (V) = √3 × wire resistance (Ω/km) × wire length (m) × current (A) × 10-3

D.3ULStandards
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■ FactoryRecommendedBranchCircuitProtection
Sumitomo recommends installing one of the following types of branch circuit protection to maintain compliance 
with UL508C. Semiconductor protective type fuses are preferred. Alternate branch circuit protection devices are also 
listed in Table D.10.
Branch circuit protection shall be provided by any of the following:
• Non-time delay Class J, T, or CC fuses sized at 300% of the drive input rating

Note: The following model/fuse combinations are excluded from the preceding statement: HF5202-A20/A6T6, HF5202-A40/ A6T15, 
HF5204-A75/A6T15, HF5204-1A5/A6T20, and HF5204-2A2/A6T25.

• Time delay Class J, T, or CC fuses sized at 175% of the drive input rating
• Time-delay Class RK5 fuses sized at 225% of the drive input rating

TableD.10FactoryRecommendedDriveBranchCircuitProtection

DriveModel

Non-TimeDelay
ClassTFuseType

(Manufacturer:Ferraz)
RatedVoltage:

600Vac,200kAIR

FuseAmpereRating(A)

FuseType
(Manufacturer:Bussmann)

RatedVoltage:
500Vac,200kAIR

FuseAmpereRating(A)

200VClassSingle-PhaseDrives

HF520S-A20 A6T10 10 FWH-25A14F 25

HF520S-A40 A6T20 20 FWH-60B 60

HF520S-A75 A6T40 40 FWH-80B 80

HF520S-1A5 A6T40 40 FWH-100B 100

HF520S-2A2 A6T50 50 FWH-125B 125

200VClassThree-PhaseDrives

HF5202-A20 A6T6 6 FWH-25A14F 25

HF5202-A40 A6T15 15 FWH-25A14F 25

HF5202-A75 A6T20 20 FWH-25A14F 25

HF5202-1A5 A6T25 25 FWH-70B 70

HF5202-2A2 A6T25 25 FWH-70B 70

HF5202-3A7 A6T40 40 FWH-90B 90

HF5202-5A5 – – FWH-100B 100

HF5202-7A5 – – FWH-200B 200

400VClassThree-PhaseDrives

HF5204-A20 A6T3 3 FWH-40B 40

HF5204-A40 A6T6 6 FWH-40B 40

HF5204-A75 A6T15 15 FWH-50B 50

HF5204-1A5 A6T20 20 FWH-70B 70

HF5204-2A2 A6T25 25 FWH-70B 70

HF5204-3A7 A6T30 30 FWH-90B 90

HF5204-5A5 – – FWH-80B 80

HF5204-7A5 – – FWH-100B 100
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■ LowVoltageWiringforControlCircuitTerminals
Wire low voltage wires with NEC Class 1 circuit conductors. Refer to national state or local codes for wiring. The 
external power supply shall be a UL-Listed Class 2 power source or equivalent.

TableD.11ControlCircuitTerminalPowerSupply
Input/Output TerminalSignal PowerSupplySpecifications

Multi-function photocoupler output P1, P2, PC Requires class 2 power supply

Multi-function digital inputs S1, S2, S3, S4, S5, S6, S7, SC Use the internal power supply of the drive. Use class 2 for 
external power supply.

Multi-function analog inputs A1, A2, AC Use the internal power supply of the drive. Use class 2 for 
external power supply.

Pulse train input RP Use the internal LVLC power supply of the drive. Use class 2 
for external power supply.

Pulse train output MP Use the internal LVLC power supply of the drive. Use class 2 
for external power supply.

■ DriveShort-CircuitRating
This drive has undergone the UL short-circuit test, which certifies that during a short circuit in the power supply the 
current flow will not rise above 31,000 amps maximum at 240 V for 200 V class drives and 480 V for 400 V class drives.
•  The MCB and breaker protection and fuse ratings shall be equal to or greater than the short-circuit tolerance of the 

power supply being used.
•  Suitable for use on a circuit capable of delivering not more than 31,000 RMS symmetrical amperes for 240 V in 200 

V class drives (up to 480 V for 400 V class drives) motor overload protection.

D.3ULStandards

◆ DriveMotorOverloadProtection
Set parameter E2-01 (motor rated current) to the appropriate value to enable motor overload protection. The 
internal motor overload protection is UL listed and in accordance with the NEC and CEC.

■ E2-01:MotorRatedCurrent
Setting Range: Model Dependent
Default Setting: Model Dependent
Parameter E2-01 (motor rated current) protects the motor if parameter L1-01 is not set to 0 (default is 1, standard 
induction motor protection enabled).
If Auto-Tuning has been performed successfully, the motor data that was entered in T1-04 is automatically written 
into parameter E2-01. If Auto-Tuning has not been performed, manually enter the correct motor rated current in 
parameter E2-01.

■ L1-01:MotorOverloadProtectionSelection
The drive has an electronic overload protection function (oL1) based on time, output current and output frequency, 
which protects the motor from overheating. The electronic thermal overload function is UL-recognized, so it does 
not require an external thermal overload relay for single motor operation.
This parameter selects the motor overload curve used according to the type of motor applied.

TableD.12OverloadProtectionSettings

Setting Description

0 Disabled

1 Standard Fan-Cooled Motor (Default)

2 Drive Duty Motor with a Speed Range of 1:10

6 Standard Fan-Cooled Motor (50 Hz)

Disable the electronic overload protection (L1-01 = 0: Disabled) and wire each motor with its own motor thermal 
overload when connecting the drive to more than one motor for simultaneous operation.
Enable the motor overload protection (L1-01 = “1”, “2”) when connecting the drive to a single motor unless there is 
another means of preventing motor thermal overload. The electronic thermal overload function causes an oL1 fault, 
which shuts off the output of the drive and prevents additional overheating of the motor. The motor temperature is 
continually calculated as long as the drive is powered up.
Setting L1-01 = 1 selects a motor with limited cooling capability below rated (base) speed when running at 100% load.
The oL1 function derates the motor when it is running below base speed.
Setting L1-01 = 2 selects a motor capable of cooling itself over a 10:1 speed range when running at 100% load. The 
oL1 function derates the motor when it is running at 1/10 or less of its rated speed.
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■ L1-02:MotorOverloadProtectionTime
Setting Range: 0.1 to 5.0 Minutes
Factory Default: 1.0 Minutes
The L1-02 parameter sets the allowed operation time before the oL1 fault occurs when the drive is running at 60 Hz 
and 150% of the full load amp rating (L1-08) of the motor. Adjusting the value of L1-02 can shift the set of oL1 curves 
up the Y-axis of the diagram below but will not change the shape of the curves.

Operation time (minutes)

Cold start
(characteristics when an 
overload occurs at a 
complete stop)

Hot start
(characteristics when an 
overload occurs during 
continuous operation at 100%)

Motor current (%)
L1-08 = 100% motor current

10

7

3

1

0.4

0.1

0 100 150 200

FigureD.9MotorOverloadProtectionTime

St
an

da
rd

s
Co

m
pl

ia
nc

e

D



424

D.4SafeDisableInputPrecautions

◆ SafeDisableFunctionDescription
The Safe Disable function can be utilized to perform a safe stop.
Removing the voltage from terminal H1 disables the drive output, i.e. the power supply to the motor is cut by 
stopping the switching of the output transistors in a safe way. “Hbb” is shown on the display. Safe Disable is 
applicable for induction and permanent magnet motors.

◆ Installation
If the Safe Disable function is utilized, the wire link between the terminals HC and H1 that is installed at shipment 
must be removed entirely.
Connect the drive to an interrupting device so that in case of a Safe Disable request the connection between the 
terminals HC and H1 is opened.

Power Supply

ControllerHC

H1

Safety Device

M

Drive

FigureD.12SafeDisableWiringExample

■ InstallationPrecautions
•  To ensure the Safe Disable function appropriately fulfills the safety requirements of the application, a thorough 

risk assessment for the safety system must be carried out.
•  If the safety device and the drive are installed in separate cabinets, install the Safe Disable wires in a manner 

preventing short circuits.
•  The Safe Disable function does not cut the power supply to the drive and does not provide electrical isolation. 

Before any installation or maintenance work is done, the power supply of the drive must be switched off.
• The wiring distance for the Safe Disable inputs should not exceed 30 m.
• The time from opening the Safe Disable input until the drive output is switched off is less than 1 ms.

D.4SafeDisableInputPrecautions
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QuickReferenceSheet

The following tables have been provided for the user’s convenience. Fill in the cells that 
have been left blank as is appropriate for your drive, and keep this information as a quick 
reference guide for drive and motor data as well as parameter settings.

E.1 DRIVEANDMOTORSPECIFICATIONS................................................................ 426
E.2 BASICPARAMETERSETTINGS........................................................................... 427
E.3 USERSETTINGTABLE......................................................................................... 429
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E.1 DriveandMotorSpecifications
A separate record should be kept that lists drive specifications and motor specifications.

AC drive model
Max. applicable motor
Input specifications
Output specifications

Lot number
Serial number

Mass Software
version 

Enclosure type

Normal duty/Heavy duty amps

: 

E.1DriveandMotorSpecifications

◆ Drive
Items Description

Model

SerialNumber

SoftwareVersion(PRG)

DateofUsage

◆ Motor
Items Description Items Description

Manufacturer MotorRatedCurrent
(T1-04) A

Model MotorBase
Frequency(T1-05) Hz

MotorRatedPower
(T1-02) kW NumberofMotor

Poles(T1-06)

MotorRatedVoltage
(T1-03) V MotorBaseSpeed

(T1-07) r/min

Note: These values must be entered as part of the Auto-Tuning process.
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E.2BasicParameterSettings

E.2 BasicParameterSettings
Use the following tables to keep records of the most important parameters.

◆ BasicSetup
Item SettingValue Memo

ControlMode A1-02 =

Normal/HeavyDutySelection C6-01 =

FrequencyReferenceSource b1-01 =

RunCommandSource b1-02 =

◆ V/fPatternSetup
Item SettingValue Memo

V/fPatternSelection E1-03 =

MaximumOutputFrequency E1-04 =

MaximumVoltage E1-05 =

BaseFrequency E1-06 =

MiddleOutputFrequency E1-07 =

Mid.OutputFreq.Voltage E1-08 =

MinimumOutputFrequency E1-09 =

Min.OutputFreq.Voltage E1-10 =

◆ Multi-FunctionDigitalOutputs(SCCommon)

Terminal Used/
Reserved SettingValueandFunctionName Memo

S1 H1-01 =

S2 H1-02 =

S3 H1-03 =

S4 H1-04 =

S5 H1-05 =

S6 H1-06 =

S7 H1-07 =

◆ MotorSetup
Motor
Type Item SettingValue Memo

Induction 
Motor

Motor Rated Current E2-01 =

Motor Rated Slip E2-02 =

Motor No-Load Current E2-03 =

Number of Motor Poles E2-04 =

Line-to-Line Resistance E2-05 =

Motor Leakage Inductance E2-06 =

◆ PulseTrainInput/AnalogInputs(ACCommon)

Terminal Used/
Reserved SettingValueandFunctionName Memo

RP H6-01 =

A1 H3-02 =

A2 H3-10 =

◆ Multi-FunctionDigitalOutputs(MCCommon)

Terminal Used/
Reserved SettingValueandFunctionName Memo

MA-MB H2-01 =
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E.2BasicParameterSettings

◆ Multi-FunctionPhotocouplerOutputs(PCCommon)

Terminal Used/
Reserved SettingValueandFunctionName Memo

P1 H2-02 =

P2 H2-03 =

◆ MonitorOutputs(ACCommon)

Terminal Used/
Reserved SettingValueandFunctionName Memo

MP

AM H4-01 =
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E.3 UserSettingTable
No. Name User

Setting

A1-00 Language Selection

A1-01 Access Level Selection

A1-02 Control Method Selection

A1-03 Initialize Parameters

A1-04 Password

A1-05 Password Setting

A1-06 Application Preset

A2-02 to 
A2-32 User Parameters, 1 to 32

A2-33 User Parameter Automatic Selection

b1-01 Frequency Reference Selection 1

b1-02 Run Command Selection 1

b1-03 Stopping Method Selection

b1-04 Reverse Operation Selection

b1-07 Local/Remote Run Selection

b1-08 Run Command Selection while in 
Programming Mode

b1-14 Phase Order Selection

b1-15 Frequency Reference Selection 2

b1-16 Run Command Selection 2

b1-17 Run Command at Power Up

b2-01 DC Injection Braking Start Frequency

b2-02 DC Injection Braking Current

b2-03 DC Injection Braking Time/DC Excitation 
Time at Start

b2-04 DC Injection Braking Time at Stop

b2-08 Magnetic Flux Compensation Value

b2-12 Short Circuit Brake Time at Start

b2-13 Short Circuit Brake Time at Stop

b3-01 Speed Search Selection

b3-02 Speed Search Deactivation Current

b3-03 Speed Search Deceleration Time

b3-05 Speed Search Delay Time

b3-06 Output Current 1 during Speed Search

b3-08 Current Control Gain during Speed Search 
(Speed Estimation Type)

b3-10 Speed Search Detection Compensation Gain

b3-14 Bi-Directional Speed Search Selection

b3-17 Speed Search Restart Current Level

b3-18 Speed Search Restart Detection Time

b3-19 Number of Speed Search Restarts

b3-24 Speed Search Method Selection

b3-25 Speed Search Retry Interval Time

b4-01 Timer Function On-Delay Time

b4-02 Timer Function Off-Delay Time

b5-01 PID Function Setting

b5-02 Proportional Gain Setting (P)

b5-03 Integral Time Setting (I)

b5-04 Integral Limit Setting

b5-05 Derivative Time

b5-06 PID Output Limit

b5-07 PID Offset Adjustment

No. Name User
Setting

b5-08 PID Primary Delay Time Constant

b5-09 PID Output Level Selection

b5-10 PID Output Gain Setting

b5-11 PID Output Reverse Selection

b5-12 PID Feedback Reference Missing Detection 
Selection

b5-13 PID Feedback Loss Detection Level

b5-14 PID Feedback Loss Detection Time

b5-15 PID Sleep Function Start Level

b5-16 PID Sleep Delay Time

b5-17 PID Accel/Decel Time

b5-18 PID Setpoint Selection

b5-19 PID Setpoint Value

b5-20 PID Setpoint Scaling

b5-34 PID Output Lower Limit

b5-35 PID Input Limit

b5-36 PID Feedback High Detection Level

b5-37 PID Feedback High Level Detection Time

b5-38 PID Setpoint / User Display

b5-39 PID Setpoint and Display Digits

b5-40 Frequency Reference Monitor Content during 
PID

b6-01 Dwell Reference at Start

b6-02 Dwell Time at Start

b6-03 Dwell Frequency at Stop

b6-04 Dwell Time at Stop

b8-01 Energy Saving Control Selection

b8-02 Energy Saving Gain

b8-03 Energy Saving Control Filter Time Constant

b8-04 Energy Saving Coefficient Value

b8-05 Power Detection Filter Time

C1-01 Acceleration Time 1

C1-02 Deceleration Time 1

C1-03 Acceleration Time 2

C1-04 Deceleration Time 2

C1-05 Acceleration Time 3 (Motor 2 Accel Time 1)

C1-06 Deceleration Time 3 (Motor 2 Decel Time 1)

C1-07 Acceleration Time 4 (Motor 2 Accel Time 2)

C1-08 Deceleration Time 4 (Motor 2 Decel Time 2)

C1-09 Fast-Stop Time

C1-10 Accel/Decel Time Setting Units

C1-11 Accel/Decel Time Switching Frequency

C2-01 S-Curve Characteristic at Accel Start

C2-02 S-Curve Characteristic at Accel End

C2-03 S-Curve Characteristic at Decel Start

C2-04 S-Curve Characteristic at Decel End

C3-01 Slip Compensation Gain

C3-02 Slip Compensation Primary Delay Time

C3-03 Slip Compensation Limit

C3-04 Slip Compensation Selection during 
Regeneration
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No. Name User
Setting

C3-05 Output Voltage Limit Operation Selection

C4-01 Torque Compensation Gain

C4-02 Torque Compensation Primary Delay Time

C4-03 Torque Compensation at Forward Start

C4-04 Torque Compensation at Reverse Start

C4-05 Torque Compensation Time Constant

C4-06 Torque Compensation Primary Delay Time 2

C5-01 ASR Proportional Gain 1 (for Simple PG V/f 
Control)

C5-02 ASR Integral Time 1 (for Simple PG V/f 
Control)

C5-03 ASR Proportional Gain 2 (for Simple PG V/f 
Control)

C5-04 ASR Integral Time 2 (for Simple PG V/f 
Control)

C5-05 ASR Limit (for Simple PG V/f Control)

C6-01 Duty Mode Selection

C6-02 Carrier Frequency Selection

C6-03 Carrier Frequency Upper Limit

C6-04 Carrier Frequency Lower Limit

C6-05 Carrier Frequency Proportional Gain

d1-01 Frequency Reference 1

d1-02 Frequency Reference 2

d1-03 Frequency Reference 3

d1-04 Frequency Reference 4

d1-05 Frequency Reference 5

d1-06 Frequency Reference 6

d1-07 Frequency Reference 7

d1-08 Frequency Reference 8

d1-09 Frequency Reference 9

d1-10 Frequency Reference 10

d1-11 Frequency Reference 11

d1-12 Frequency Reference 12

d1-13 Frequency Reference 13

d1-14 Frequency Reference 14

d1-15 Frequency Reference 15

d1-16 Frequency Reference 16

d1-17 Jog Frequency Reference

d2-01 Frequency Reference Upper Limit

d2-02 Frequency Reference Lower Limit

d2-03 Master Speed Reference Lower Limit

d3-01 Jump Frequency 1

d3-02 Jump Frequency 2

d3-03 Jump Frequency 3

d3-04 Jump Frequency Width

d4-01 Frequency Reference Hold Function 
Selection

d4-03 Frequency Reference Bias Step (Up/Down 2)

d4-04 Frequency Reference Accel/Decel (Up/Down 
2)

d4-05 Frequency Reference Bias Operation Mode 
Selection (Up/Down 2)

d4-06 Frequency Reference Bias (Up/Down 2)

d4-07 Analog Frequency Reference Fluctuation 
Limit (Up/Down 2)

No. Name User
Setting

d4-08 Frequency Reference Bias Upper Limit (Up/ 
Down 2)

d4-09 Frequency Reference Bias Lower Limit (Up/ 
Down 2)

d4-10 Up/Down Frequency Reference Limit 
Selection

d7-01 Offset Frequency 1

d7-02 Offset Frequency 2

d7-03 Offset Frequency 3

E1-01 Input Voltage Setting

E1-03 V/f Pattern Selection

E1-04 Max Output Frequency

E1-05 Max Voltage

E1-06 Base Frequency

E1-07 Mid Output Frequency

E1-08 Mid Output Frequency Voltage

E1-09 Minimum Output Freq.

E1-10 Minimum Output Freq. Voltage

E1-11 Mid Output Frequency 2

E1-12 Mid Output Frequency Voltage 2

E1-13 Base Voltage

E2-01 Motor Rated Current

E2-02 Motor Rated Slip

E2-03 Motor No-Load Current

E2-04 Number of Motor Poles

E2-05 Motor Line-to-Line Resistance

E2-06 Motor Leakage Inductance

E2-07 Motor Iron-Core Saturation Coefficient 1

E2-08 Motor Iron-Core Saturation Coefficient 2

E2-09 Motor Mechanical Loss

E2-10 Motor Iron Loss for Torque Compensation

E2-11 Motor Rated Output

E2-12 Motor Iron-Core Saturation Coefficient 3

E3-01 Motor 2 Control Method Selection

E3-04 Motor 2 Max Output Frequency

E3-05 Motor 2 Max Voltage

E3-06 Motor 2 Base Frequency

E3-07 Motor 2 Mid Output Frequency

E3-08 Motor 2 Mid Output Frequency Voltage

E3-09 Motor 2 Minimum Output Freq

E3-10 Motor 2 Minimum Output Freq. Voltage

E3-11 Motor 2 Mid Output Freq. 2

E3-12 Motor 2 Mid Output Freq. Voltage 2

E3-13 Motor 2 Base Voltage

E4-01 Motor 2 Rated Current

E4-02 Motor 2 Rated Slip

E4-03 Motor 2 Rated No-Load Current

E4-04 Motor 2 Motor Poles

E4-05 Motor 2 Line-to-Line Resistance

E4-06 Motor 2 Leakage Inductance

E4-07 Motor 2 Motor Iron-Core Saturation 
Coefficient 1

E4-08 Motor 2 Motor Iron-Core Saturation 
Coefficient 2
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No. Name User
Setting

E4-09 Motor 2 Mechanical Loss

E4-10 Motor 2 Iron Loss

E4-11 Motor 2 Rated Capacity

E4-12 Motor 2 Iron-Core Saturation Coefficient 3

E4-14 Motor 2 Slip Compensation Gain

E4-15 Torque Compensation Gain - Motor 2

F1-02
Operation Selection at PG Open Circuit 
(PGO)

F1-03 Operation Selection at Overspeed (OS) (for 
Simple PG V/f )

F1-04 Operation Selection at Deviation (for Simple 
PG V/f Control)

F1-08 Overspeed Detection Level (for Simple PG V/ 
f Control)

F1-09 Overspeed Detection Delay Time (for Simple 
PG V/f Control)

F1-10 Excessive Speed Deviation Detection Level 
(for Simple PG V/f Control)

F1-11 Excessive Speed Deviation Detection Delay 
Time (for Simple PG V/f Control)

F1-14 PG Open-Circuit Detection Time (for Simple 
PG V/f Control)

F6-01 Communications Error Operation Selection

F6-02 External Fault from Comm. Option Selection

F6-03 External Fault from Comm. Option Operation 
Selection

F6-04 Trace Sampling Rate

F6-07 NetRef/ComRef Function Selection

F6-08 Reset Communication Parameters

F6-10 CC-Link Node Address

F6-11 CC-Link Communications Speed

F6-14 BUS Error Auto Reset

F6-50 DeviceNet MAC Address

F6-51 DeviceNet Communication Speed

F6-52 DeviceNet PCA Setting

F6-53 DeviceNet PPA Setting

F6-54 DeviceNet Idle Mode Fault Detection

F6-56 DeviceNet Speed Scaling

F6-57 DeviceNet Current Scaling

F6-58 DeviceNet Torque Scaling

F6-59 DeviceNet Power Scaling

F6-60 DeviceNet Voltage Scaling

F6-61 DeviceNet Time Scaling

F6-62 DeviceNet Heartbeat Interval

H1-01 Multi-Function Digital Input Terminal S1 
Function Selection

H1-02 Multi-Function Digital Input Terminal S2 
Function Selection

H1-03 Multi-Function Digital Input Terminal S3 
Function Selection

H1-04 Multi-Function Digital Input Terminal S4 
Function Selection

H1-05 Multi-Function Digital Input Terminal S5 
Function Selection

H1-06 Multi-Function Digital Input Terminal S6 
Function Selection

H1-07 Multi-Function Digital Input Terminal S7 
Function Selection

No. Name User
Setting

H2-01 Terminal MA, MB and MC Function Selection 
(relay)

H2-02 Terminal P1 Function Selection (open- 
collector)

H2-03 Terminal P2 Function Selection (open- 
collector)

H2-06 Watt Hour Output Unit Selection

H3-01 Terminal A1 Signal Level Selection

H3-02 Terminal A1 Function Selection

H3-03 Terminal A1 Gain Setting

H3-04 Terminal A1 Bias Setting

H3-09 Terminal A2 Signal Level Selection

H3-10 Terminal A2 Function Selection

H3-11 Terminal A2 Gain Setting

H3-12 Frequency Reference (Current) Terminal A2 
Input Bias

H3-13 Analog Input Filter Time Constant

H3-14 Analog Input Terminal Enable Selection

H3-16 Terminal A1 Offset

H3-17 Terminal A2 Offset

H4-01 Multi-Function Analog Output (Terminal AM 
Monitor Selection)

H4-02 Multi-Function Analog Output (Terminal AM 
Output Gain)

H4-03 Multi-Function Analog Output (Terminal AM 
Output Bias)

H5-01 Drive Node Address

H5-02 Communication Speed Selection

H5-03 Communication Parity Selection

H5-04 Stopping Method After Communication Error

H5-05 Communication Fault Detection Selection

H5-06 Drive Transmit Wait Time

H5-07 RTS Control Selection

H5-09 CE Detection Time

H5-10 Unit Selection for MEMOBUS/Modbus 
Register 0025H

H5-11 Communications ENTER Function Selection

H5-12 Run Command Method Selection

H6-01 (Terminal RP) Pulse Train Input Function 
Selection

H6-02 Pulse Train Input Scaling

H6-03 Pulse Train Input Gain

H6-04 Pulse Train Input Bias

H6-05 Pulse Train Input Filter Time

H6-06 (Terminal MP) Pulse Train Monitor Selection

H6-07 Pulse Train Monitor Scaling

L1-01 Motor Overload Protection Selection

L1-02 Motor Overload Protection Time

L1-03 Motor Overheat Alarm Operation Selection 
(PTC input)

L1-04 Motor Overheat Fault Operation Selection 
(PTC input)

L1-05 Motor Temperature Input Filter Time (PTC 
input)

L1-13 Continuous Electrothermal Operation 
Selection

L1-22 Leakage Current Filter Time Constant 1

L1-23 Leakage Current Filter Time Constant 2
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No. Name User
Setting

L2-01 Momentary Power Loss Operation Selection

L2-02 Momentary Power Loss Ride-Thru Time

L2-03 Momentary Power Loss Minimum Baseblock 
Time

L2-04 Momentary Power Loss Voltage Recovery 
Ramp Time

L2-05 Undervoltage Detection Level (Uv)

L2-06 KEB Deceleration Time

L2-07 Momentary Power Loss Ride-Thru Time

L2-08 Minimum Frequency Gain at KEB Start

L2-11 Desired DC Bus Voltage During KEB

L3-01 Stall Prevention Selection during 
Acceleration

L3-02 Stall Prevention Level during Acceleration

L3-03 Stall Prevention Limit during Acceleration

L3-04 Stall Prevention Selection during 
Deceleration

L3-05 Stall Prevention Selection during Run

L3-06 Stall Prevention Level during Run

L3-11 ov Suppression Function Selection

L3-17
Overvoltage Suppression and Deceleration 
Stall (Desired DC Bus Voltage during Motor 
Stall)

L3-20 Main Power Circuit Voltage Adjustment Gain

L3-21 Accel/Decel Rate Calculation Gain

L3-22 Deceleration Time at Stall Prevention during 
Acceleration

L3-23 Automatic Reduction Selection for Stall 
Prevention during Run

L3-24 Motor Acceleration Time for Inertia 
Calculations

L3-25 Load Inertia Ratio

L4-01 Speed Agreement Detection Level

L4-02 Speed Agreement Detection Width

L4-03 Speed Agreement Detection Level (+/-)

L4-04 Speed Agreement Detection Width (+/-)

L4-05 Frequency Reference Loss Detection 
Selection

L4-06 Frequency Reference at Reference Loss

L4-07 Frequency Detection Conditions

L4-08 Speed Agreement Detection Conditions

L5-01 Number of Auto Restart Attempts

L5-02 Auto Restart Operation Selection

L5-04 Fault Reset Interval Time

L5-05 Fault Reset Operation Selection

L6-01 Torque Detection Selection 1

L6-02 Torque Detection Level 1

L6-03 Torque Detection Time 1

L6-04 Torque Detection Selection 2

L6-05 Torque Detection Level 2

L6-06 Torque Detection Time 2

L6-08 Mechanical Weakening Detection Operation

L6-09 Mechanical Weakening Detection Speed 
Level

L6-10 Mechanical Weakening Detection Time

L6-11 Mechanical Weakening Detection Start Time

No. Name User
Setting

L7-01 Forward Torque Limit

L7-02 Reverse Torque Limit

L7-03 Forward Regenerative Torque Limit

L7-04 Reverse Regenerative Torque Limit

L7-06 Torque Limit Integral Time Constant

L7-07 Torque Limit Control Method Selection 
during Accel/Decel

L8-02 Overheat Alarm Level

L8-03 Overheat Pre-Alarm Operation Selection

L8-05 Input Phase Loss Protection Selection

L8-07 Output Phase Loss Protection Selection

L8-09 Output Ground Fault Detection Selection

L8-10 Heatsink Cooling Fan Operation Selection

L8-11 Heatsink Cooling Fan Operation Delay Time

L8-12 Ambient Temperature Setting

L8-15 oL2 Characteristics Selection at Low Speeds

L8-18 Soft Current Limit Selection

L8-19 Frequency Reduction Rate during oH 
Pre-Alarm

L8-29 Current Unbalance Detection (LF2)

L8-35 Side-by-Side Selection

L8-38 Carrier Frequency Reduction

L8-41 Current Alarm Selection

L8-51 STo Fault Detection Level

L8-54 STo Deviation Detection

n1-01 Hunting Prevention Selection

n1-02 Hunting Prevention Gain Setting

n1-03 Hunting Prevention Time Constant

n1-05 Hunting Prevention Gain while in Reverse

n2-01 Speed Feedback Detection Control (AFR) 
Gain

n2-02 Speed Feedback Detection Control (AFR) 
Time Constant

n2-03 Speed Feedback Detection Control (AFR) 
Time Constant 2

n3-01 High-Slip Braking Deceleration Frequency 
Width

n3-02 High-Slip Braking Current Limit

n3-03 High-Slip Braking Dwell Time at Stop

n3-04 High-Slip Braking Overload Time

n3-13 Overexcitation Deceleration Gain

n3-21 High-Slip Suppression Current Level

n3-23 Overexcitation Operation Selection

n6-01 Line-to-Line Motor Resistance Online 
Tuning

o1-01 Drive Mode Unit Monitor Selection

o1-02 User Monitor Selection After Power Up

o1-03 Digital Operator Display Selection

o1-10 Frequency Reference Setting and User-Set 
Display

o1-11 Frequency Reference Setting/Decimal 
Display

o2-01 LOCAL/REMOTE Key Function Selection

o2-02 STOP Key Function Selection

o2-03 User Parameter Default Value

o2-04 Drive/kVA Selection
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No. Name User
Setting

o2-05 Frequency Reference Setting Method 
Selection

o2-06 Operation Selection when Digital Operator is 
Disconnected

o2-07 Motor Direction at Power Up when Using 
Operator

o4-01 Accumulated Operation Time Setting

o4-02 Accumulated Operation Time Selection

o4-03 Cooling Fan Maintenance Setting (Operation 
Time)

o4-05 Capacitor Maintenance Setting

o4-07 DC Bus Pre-Charge Relay Maintenance 
Setting

o4-09 IGBT Maintenance Setting

o4-11 U2, U3 Initialization

o4-12 kWh Monitor Initial Value Selection

o4-13 Motor r/min Reset

T1-00 Motor Selection 1/2

T1-01 Auto-Tuning Mode Selection

T1-02 Motor Rated Power

T1-03 Motor Rated Voltage

T1-04 Motor Rated Current

T1-05 Motor Base Frequency

T1-06 Number of Motor Poles

No. Name User
Setting

T1-07 Motor Base Speed

T1-11 Motor Iron Loss

U6-80 Option Monitor 1

U6-81 Option Monitor 2

U6-82 Option Monitor 3

U6-83 Option Monitor 4

U6-84 Option Monitor 5

U6-85 Option Monitor 6

U6-86 Option Monitor 7

U6-87 Option Monitor 8

U6-88 Option Monitor 9

U6-89 Option Monitor 10

U6-90 Option Monitor 11

U6-91 Option Monitor 12

U6-92 Option Monitor 13

U6-93 Option Monitor 14

U6-94 Option Monitor 15

U6-95 Option Monitor 16

U6-96 Option Monitor 17

U6-97 Option Monitor 18

U6-98 Option Monitor 19

U6-99 Option Monitor 20
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F.1 Warranty

F.1Warranty

Warrantypolicyoninverter

Warranty  
period

The warranty period 18 months from date of shipment or 12 months after initial operation, 
whichever comes first.

Warranty  
condition

In the event that any problem or damage to the Product arises dering the "Warranty Period" 
from defects in the Product whenever the Product is properly installed and combined with the 
Buyer's equipment or machines maintained specified in the maintenance manual, and properly 
operated under the conditions described in the catalog or as otherwise agreed upon in writing 
between the Seller and Buyer or its customers; the Seller will provide, at its sole discretion, 
appropriate repair or replacement of the Product withont charge at a designated facility, 
except as stipulated in the "Warranty Exclusions" as described below.
However, if the Product is installed or integrated into the Buyer's equipment or machines, 
the Seller shall not reimburse the cost of: removal or re-installation of the Product or other 
incidental costs related thereto, any any lost opportunity, profit loss or other incidental or 
consequential losses or damages incurred by the Buyer or its customers.

Warranty  
exclusion

Not withstanding the above warranty, the warranty as set forth herein shall not apply to any 
problem or damage to the Product that is caused by:
1. Installation, connection, combination or integration of the Product in or to the other 

equipment or machine that rendered by any person or entity other than the Seller.
2. Insufficient maintenance or improper operation by the Buyer or its customers such that 

the Product is not maintained in accordance with the maintenance manual provided or 
designated by the Seller;

3. Improper use or operation of the Product by the Buyer or its customers that is not informed 
to the Seller, including, without limitation, the Buyer's or its customers' operation of the 
Product not in conformity with the specifications;

4. Any problem or damage on any equipment or machine to which the Product is installed, 
connected or comdined or any specifications particular to the buyer or its customers;

5. Any changes, modifications, improvements or alterations to the Product or those functions 
that are rendered on the Product by any person or entity other than the Seller;

6. Any parts in the Product that are supplied or designated by the Buyer or its customers;
7. Earthquake, fire, flood, salt air, gas, lightning, acts of God or any other reasons beyond the 

control of the Seller;
8. Normal wear and tear, or deterioration of the Product`s parts, such as the cooling fan 

bearings;
9. Any other troubles, problems or damage to the Product that are not attributable to the 

Seller.

Others The Seller will not be responsibility for the installation and removal of the inverter. Any inverter 
transportation cost shall be born by both Seller and Buyer.


