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NOTICE
1.Make sure that this instruction manual is delivered to the end user of
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|. Safety precautions

The items described in these instructions and on the inverter itself are very important so that you can use the inverter
safely prevent injury to yourself and other people around you as well as prevent damage to property in the area.
Thoroughly familiarize yourself with the symbols and indications shown below and then continue to read the manual.
Make sure that you observe all cautions given.

Explanation of markings
Marking Meaning of marking

&Warning Indicates that errors in operation may lead to death or serious injury.

/_\ Caution Indicates that errors in operation may lead to injury (*1) to people or that these
errors may cause damage to physical property. (*2)
(*1) Such things as injury, burns or shock that will not require hospitalization or long periods of outpatient treatment.
(*2) Physical property damage refers to wide-ranging damage to assets and materials.

Meanings of symbols
Marking Meaning of marking

® Indicates prohibition (Don't do it).

What is prohibited will be described in or near the symbol in either text or
picture form.
o Indicates something mandatory (must be done).

What is mandatory will be described in or near the symbol in either text or
picture form.

-Indicates warning.

What is warned will be described in or near the symbol in either text or picture

A form.
-Indicates caution.

What the caution should be applied to will be described in or near the symbol in
either text or picture form.

H Limits in purpose

This inverter is used for controlling speeds of three-phase induction motors in general industrial use.

(" &Safety precautions )

V¥ This product is intended for general purpose uses in industrial application. It
cannot be used applications where may cause big impact on public uses, such as
power plant and railway, and equipment which endanger human life or injury, such
as nuclear power control, aviation, space flight control, traffic, safety device,
amusement, or medical.

It may be considerable whether to apply, under the special condition or an
application where strict quality control may not be required. Please contact your
Toshiba distributor.

V Please use our product in applications where do not cause serious accidents or
damages even if product is failure, or please use in environment where safety
equipment is applicable or a backup circuit device is provided outside the system.

VDo not use the inverter for loads other than those of properly applied three-phase
induction motors in general industrial use.
(Use in other than properly applied three-phase induction motors may cause an
accident.)
When the inverter is used to control the operation of a permanent magnet motor, a
combination test must be conducted in advance. For details on the test, contact
your Toshiba distributor. )
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I B General Operation
.
A Wa rn | n g Reference
» Never disassemble, modify or repair. This can result in electric shock, fire and injury. For 2.
repairs, call your sales agency.
Disassembly
prohibited
» Never remove the front cover when power is on or open door if enclosed in a cabinet. 2.
The unit contains many high voltage parts and contact with them will result in electric shock.
» Don't stick your fingers into openings such as cable wiring hole and cooling fan covers. This 2.
can result in electric shock or other injury.
~ » Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires). 2.
Prohibited This can result in electric shock or fire.
» Do not allow water or any other fluid to come in contact with the inverter. This can result in 2.
electric shock or fire.
« Turn power on only after attaching the front cover or closing door if enclosed in a cabinet. 2.
If power is turned on without the front cover attached or closing door if enclosed in a cabinet, 3.
this can result in electric shock or other injury.
o « If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately turn 3.
power off. If the equipment is continued to operate in such a state, the result may be fire.
Mandatory Call your local sales agency for repairs.
« Always turn power off if the inverter is not used for long periods of time since there is a 3.
possibility of malfunction caused by leaks, dust and other material.
The leakage current caused by the contamination may result in fire.
A Cautlon Reference
+ Do not touch any radiating fins or radiating resistors. 3.

&

Prohibited
contact

They can become very hot, and you may get burned if you touch them.
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B Transportation & installation

A Wa rn i n g Reference

+ Do not install or operate the inverter if it is damaged or any component is missing. This can 2.
result in electric shock or fire. Please consult your local sales agency for repairs.

» Do not place any inflammable objects nearby. If a flame is emitted due to malfunction, it 14.4

Prohibited may result in a fire.

» Do not install in any location where the inverter could come into contact with water or other 2.
fluids. This can result in electric shock or fire.

* Must be used in the environmental conditions prescribed in the instruction manual. Use 144
under any other conditions may result in malfunction.

* Must be installed in non-inflammables such as metals. 1.4.4
The rear panel gets very hot. If installation is in an inflammable object, this can result in fire.

« Do not operate with the front panel cover removed. Doing so could result in electric shock. 144

« An emergency stop device must be installed that fits with system specifications (e.g. shut 10.

Mandatory off input power then engage mechanical brake). 1.4.4

Operation cannot be stopped immediately by the inverter alone, thus risking an accident or
injury.

« All options used must be those specified by Toshiba.
The use of any other option may result in an accident. 1.4.4

A Cautlon Reference
« When operating, do not hold by the front panel covers. 2.
® The covers may come off and the unit will drop out resulting in injury.
« Do not install in any area where the unit would be subject to large amounts of vibration. 14.4

That could result in the unit falling, resulting in injury.

Prohibited | « ..Do not expose the drive to halogen group disinfectants.

Failure to comply may cause damage to the electrical components in the drive.
Models (20kg or more in weight) designed for 200V-18.5kW or larger and 400V-22kW or 2.
larger should be carried by 2 people more, or it could fall and cause an injury.

Handle large capacity models using a crane.

Lifting heavy inverters can cause injury to persons.

Taking care of safety for users, handle carefully in order not to damage the inverter.
Carefully lift up the inverter, hanging wires on the hanging bolts or holes on the top or
bottom of the inverter.

o

Mandatory

Note 1: Always keep the two sling ropes in balance when lifting the inverter, and take care
that unexpected force does not apply to the inverter during lifting.

Note 2: Always protect the inverter with a cover when transporting it.

Note 3: Do not put your hand in the wiring port or do not hold it when transporting the
inverter. 1.4.4

« The main unit must be installed on a base that can bear the unit's weight. o

If the unit is installed on a base that cannot withstand that weight, the unit may fall resulting

ininjury. 14.4

Install a mechanical brake whenever the motor requires a brake (device which retains the o

motor shaft).

Failure to do so could lead to injury to persons because the inverter itself has no function of

mechanically retaining the brake shaft.
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I B Wiring

/\ Warning

Reference

O

Prohibited

Do not connect input power to the output (motor side) terminals (U/T1,V/T2,W/T3) of the
inverter.

Doing so will destroy the inverter and may result in fire.

Do not connect resistors to the DC terminals (e.g., PA/+ and PC/-, or PO and PC/-).
That may cause a fire.

Connect resistors as directed by the instructions for “Installing separate braking resistors.”
Within 15 minutes after turning off input power, do not touch wires of devices (MCCB)
connected to the input side of the inverter.

That could result in electric shock.

Switch the grounding capacitor switch according to installation requirements.

If the switch is incorrect, that may result in fire or malfunction.

22

22

5.19

22

1.3.3

0

Mandatory

Electrical construction work must be done by a qualified expert.

Connection of input power by someone who does not have that expert knowledge may

result in fire or electric shock.

Connect output terminals (motor side) correctly.

If the phase sequence is incorrect, the motor will operate in reverse and that may result in

injury.

Wiring must be done after installation.

If wiring is done prior to installation that may result in injury or electric shock.

The following steps must be performed before wiring.

(1) Turn off all input power to the inverter.

(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.

(3) Use a tester that can measure DC voltage 800VDC or more, and check to make sure
that the voltage to the DC main circuits (between PA/+ and PC/-) is 45V or less.

If these steps are not properly performed, the wiring will cause electric shock.

Tighten the screws on the terminal board to specified torque.

If the screws are not tightened to the specified torque, it may lead to fire.

Check to make sure that the input power voltage is +10%, -15% of the rated power voltage

written on the rating label (£10% when the load is 100% in continuous operation).

If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the

load is 100% in continuous operation) this may result in fire.

14.4

Be Grounded

Ground must be connected securely.
If the ground is not securely connected, it could lead to electric shock or fire when a
malfunction or current leak occurs.

22
10.

/\ Caution

Reference

O

Prohibited

Do not attach equipment (such as noise filters or surge absorbers) that have built-in
capacitors to the output (motor side) terminals.
That could result in a fire.

21

/\ Caution

I\

Caution

Charged capacitors can present a shock hazard even after source power is removed.

Drives with EMC filters will retain a charge on the input terminals for up to 15 min. after the power has been
removed. To avoid electrical shock, don’t touch the connector terminals and uninsulated source cables at

either the main circuit disconnect or the drive until the capacitive charge has dissipated.
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B Operations

A Wa rl"l i I"I g Reference

Do not touch inverter terminals when electrical power is applied to the inverter even if the 3.
motor is stopped.

Touching the inverter terminals while power is connected to it may result in electric shock.
Do not touch switches when thands are wet and do not try to clean the inverter with a 3.
damp cloth.

Such practices may result in electric shock.
Do not go near the motor in alarm-stop status when the retry function is selected. 3.
® The motor may suddenly restart and that could result in injury.

Take measures for safety, e.g. attaching a cover to the motor, against accidents when the
motor unexpectedly restarts.

Prohibited | « The inverter is tuned automatically (auto-tuning £ 43 5=2, 3) when the inverter is started 6.22
for the first time after setup.

During auto-tuning, which takes several seconds, the motor is energized, although it is
standing still. Noise may be produced by the motor during auto-tuning, which, however,
does not indicate that something is wrong with the inverter or the motor.

Do not set the stall prevention level (F 5 {I {) extremely low. 6.33.1
If the stall prevention level parameter (F 5 [ () is set at or below the no-load current of the
motor, the stall preventive function will always be active and increase the frequency when it
judges that regenerative braking is taking place.

Do not set the stall prevention level parameter (F & & {) below 30% under normal use

conditions.

« Do not turn on the power before attaching the front cover. 3.
When storing inside the cabinet and using with the front cover removed, always close the 10.
cabinet doors first and then turn power on. If the power is turned on with the front cover or
the cabinet doors open, it may result in electric shock.

« Make sure that operation signals are off before resetting the inverter after malfunction. 3.

Mandatory If the inverter is reset before turning off the operating signal, the motor may restart

suddenly causing injury.

« Provide cranes and hoists with sufficient circuit protection such as mechanical braking. 6.22

Without sufficient circuit protection, the resulting insufficient motor torque during tuning
could create a risk of machine stalling/falling.

A Caution Reference

Observe all permissible operating ranges of motors and mechanical equipment. (Refer to 3.
the motor's instruction manual)

Not observing these ranges may result in injury.

Mandatory

When sequence for restart after a momentary failure is selected

A Caution Reference

« Stand clear of motors and mechanical equipment. 5.18.1
0 If the motor stops due to a momentary power failure, the equipment will start suddenly

when power is restored.
This could result in unexpected injury.

« Attach cautions about sudden restart after a momentary power failure on inverters, motors
and equipment for prevention of accidents in advance.

Mandatory

When retry function is selected

A Caution Reference

« Stand clear of motors and equipment. 6.14.1
If the motor and equipment stop when the alarm is given, selection of the retry function will

0 restart them suddenly after the specified time has elapsed and alarm condition has
disappeared. This could result in unexpected injury.

Mandatory | . To prevent accidents, stick caution notices that the inverter has a retry function to the

inverter, the motor and the machine.




I

TOSHIBA

E6581301

Maintenance and inspection

/\ Warning

Reference

Prohibited

« Never replace any part by yourself.

This could be a cause of electric shock, fire and bodily injury. To replace parts, call the local

14.2

sales agency.

o

Mandatory

« The equipment must be inspected every day.
discovered which could lead to accidents.

(1) Turn off all input power to the inverter.

shock.

If the equipment is not inspected and maintained, errors and malfunctions may not be
« Before inspection, perform the following steps.

(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.

(3) Use a tester that can measure DC voltage 800VDC or more, and check to make sure
that the voltage to the DC main circuits (between PA/+ and PC/-) is 45V or less.

If inspection is performed without performing these steps first, it could lead to electric

14.
14.2

Disposal

A Caution

Mandatory

produce noxious gases, resulting in injury.

waste materials)

(*) Persons who specialize in the processing of waste and known as “industrial waste product
collectors and transporters” or “industrial waste disposal persons.” If the collection,
transport and disposal of industrial waste is done by someone who is not licensed for that
job, it is a punishable violation of the law. (Laws in regard to cleaning and processing of

« If you throw away the inverter, have it done by a specialist in industry waste disposal*. 16.
If you throw away the inverter by yourself, this can result in explosion of capacitor or

Attach caution labels

Shown here are examples of caution labels to prevent, in advance, accidents in relation to inverters, motors and
other equipment.

If the inverter has been programmed for auto-restart function after momentary power failure or retry function, place

caution labels in a place where they can be easily seen and read.

If the inverter has been programmed for restart
sequence of momentary power failure, place
caution labels in a place where they can be easily
seen and read.

(Example of caution label)

If the retry function has been selected, place
caution labels in a location where they can be
easily seen and read.

(Example of caution label)

A Caution

(Functions programmed for restart)

A Caution

(Functions programmed for retry)

Do not go near motors and equipment.
Motors and equipment that have stopped
temporarily after momentary power failure
will restart suddenly after recovery.

Do not go near motors and equipment.
Motors and equipment that have stopped
temporarily after an alarm will restart
suddenly after the specified time has elapsed
and alarm condition has disappeared.

Reference




TOSHIBA E6581301

Il. Introduction

Thank you for your purchase of the Toshiba “TOSVERT VF-AS1” industrial inverter.

This instruction manual is intended for inverters with CPU version 154 or later.
The CPU version will be frequently upgraded.
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1. Read firs

1.1 Check the product

Before using the product you have purchased, check to make sure that it is exactly what you ordered.

A Caution

Use an inverter that conforms to the specifications of the power supply and three-phase induction
motor being used. If the inverter being used does not conform to those specifications, not only will
Mandatory | the three-phase induction motor not rotate correctly, but it may cause serious accidents through
overheating and fire.

Type indication ’ Inverter main unit ‘ Name plate

3PH-200/240V
| VF-AS1 3.7KW/5HP |

H
TRANSISTOR INVERTER

VFAS1-2004PL-HN
0.4kW-1.1kVA-0.5HP
Series name INPUT OUTPUT
Power supply Type indication wlFra | soe0 | onay | Q\
Motor capacity w |35 )
UV) | 3PH 2001240 3PH 230 CuAWG14
el e | et | nlice
_ N Hp | &) 51 (G Atz
Carton box Warning label SonEdmsme o oy
\ _— S e e s 16
: T e
K2 - reign and
Name plate ‘Serial No. 9810 05131303 0001 domestic components

CSABAAIASMEAITS
C € @8
m 231252
@ LISTED 170M

\ - IND.CONTEQ.
Type indication Warning label F204788
label TOSHIBA INTERNATIONAL CORPORATION
HOUSTON,TEXAS

& &
Instruction manual e
/\_DANGER Inverter Type

N Applicable motor

Invert rated output capacity
Power supply

Related input current

Related output current

Serial No.

This manual

1.2 Contents of the product code

Explanation of the type and form written on the label.
Type Form Special specification code

lVF As 1]-[2]o 8 7|P[L]Y|—-|H|[N]-[A]2]2
T T T T

Model name Voltage class Applicable motor capacity Operation panel | | Additional functions || [ Additional functions II Special
- ification code
TOSVERT 2:200V~240V | [004:0.4kW  [450:45kW |[P:Provided L: Built-in EMC filter | [F:External heat sink
VF-AS1 series 4:380V~480V | ]007:0.75kW | 550:55kW b * it Y:Others AOD:Special
015:1.5kW | 750:75kW - Bicin basic filter | L_(non-standard) specification code
022:2.2kW 900:90kW IC: Built-in EMC filter (OOis a number)
037:3.7/4.0kW | 110K:110kW|

055:5.5kW | 132K:132kW| -
075:7.5kW | 160K:160kW| Default interface
110:11kW 200K:200kW| logic (*1)

150:15kW [ 220K:220kW| T AN US Negative
185:18.5kW [ 280K:280kW| WR: Negative
220:22kW | 355K:355kW| WP: Positive
300:30kW | 400K:400kW|
370:37kW | 500K:500kW]

*1): This code represents the factory default logic setting. You can switch from one input/output logic to the other
using slide switch SW1. = For more details, refer to Section 2.3.2.
Warning : Always shut power off first then check the ratings label of inverter held in a cabinet.
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Structure of the main body

1.3.1 Names and functions

1) Outside view

Control circuit
terminal cover

Be sure to close the
cover before starting the
operation to prevent
persons from touching
the terminal in error.

| S —

T, N N
Main circuit terminal
cover

Be sure to attach the
cover before starting the
operation to prevent
persons from touching
the terminal in error.

| S —

B

1

Cooling fan

[Bottom view]

[Front panel]

/I Operation panel

Inverter type and
production No. are on
the back side of the
control circuit terminal

| Protective cover on the top [Note] |

000000000

Ventilation slit

Name plate

N

[

[Side view]

above 40C. = For more details, refer to Section 1.4.4.

Note: Remove this cover when installing the inverter side by side with other inverters where the ambient temperature will rise

A-2



TOSHIBA

E6581301
M Operation panel
RUN lamp [ easy key [Note 1] “ EASY key lamp Up key % lamp
Lights when an ON Press this key to control || Lights when the EASY Lights when the unit

command is issued but no
frequency signal is sent
out. It blinks when
operation is started.
Ty

PRG lamp

Lights when the
inverter is in parameter
setting mode.

MON lamp

Lights when the
inverter is in monitor
mode. Blinks when the
inverter is placed in trip
record display mode.

RUN key lamp

Lights when the RUN
key is enabled.

RUN key

Pressing this key
while the RUN key
lamp is lit starts the
operation.

the function assigned
with a parameter.

key is enabled.

STOP key

Pressing this key while
the RUN key lamp is lit
causes the motor to make
a deceleration stop. Press
the key twice to reset the
inverter after a trip.

is %.
| —

Hz lamp

Lights when the unit is
Hz.

MODE key

Displays the operation
frequency, a
parameter, the cause

RS485 connector/cover

2-wire RS485 connector. This
connector is used to connect an

optional device, such as an
extended control panel.

Note 1: = For details EASY Key functions, refer to Section 5.22.
Note 2: When parameter 7 7 317 is setto {, the operation frequency cannot be set even if this lamp is lit.

of a failure. and so on.

ENTER key

Up/Down key lamp

With these keys, you
can set the operation
frequency while the
Up/Down key lamp is
lit. [Note 2]

Down key
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2) Main circuit terminal

VFAS1-2004PL~2015PL
VFAS1-4007PL~4022PL

Shorting-bar

M4 screw

Grounding capacitor
switch

A Grounding terminN

(M5 screw)
Screw hole for EMC plate

VFAS1-2022PL, 2037PL
VFAS1-4037PL

PO PA+ PB PCI-

Shorting-bar ~\

Grounding capacitor
switch

e @]
Z Grounding termim

(M5 screw)

Screw hole for EMC plate

VFAS1-2055PL
VFAS1-4055PL, 4075PL

Shorting-bar-

M5 screw
RIL1 S/L2 T& PO PA/+ PB PG/
—
A

Grounding capacitor
switch

Grounding terminal
(M5 screw)

Screw hole for EMC plate

A4
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VFAS1-2075PL
VFAS1-4110PL

—

Shorting-bar- O
M5 screw
R/IL1 S/L2 T3 \PO PA/+ PB /PC/- UIT1 VIT2 WIT:

© cleElEEls

Grounding capacitor ©) % 1]
switch

Grounding terminal
(M5 screw)

Screw hole for EMC plate

VFAS1-2110PM, 2150PM
VFAS1-4150PL, 4185PL

Ml

Grounding capacitor /

switch

Shorting-bai

M6 screw
R/L1 S/L2 TA3 PO PA/+ PB /41_ UM VT2 _WIT3

EIE) ol@|s|e|e|e

o) S @“%

Grounding termiW

(M5 screw)
Screw hole for EMC plate

m:
©0
@
NE—

23
8
5

VFAS1-2185PM, 2220PM
VFAS1-4220PL

Shorting-bar

Grounding capacitor switch

M8 screw
RIL S/L2 T3

uim W/T3

VIT2

Grounding capacitor switch
(400V model)

A:-WN and -WP products.  B: -HN products onlv. Grounding terminal

(M8 screw)

Use crimped ring Insert the cables
lugs of appropriate (stripped the Screw ho!e for EMC plate
size on input and appropriate length) Grounding terminal

output cables. Attach  directly into the holes (M5 screw)

to the top side of the in the front of the

terminal block only. power terminal block.
Do not place wires Tighten to

in the hole of the recommended torque
terminal block. using the socket

head cap screw
provided in the
terminal block.

A-5
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VFAS1-4300PL, 4370PL
Grounding capacitor switch —>
M
8 screw Shorting-bar
R/ si2 T3 UMl VM2 W3

A: -WN and -WP products.  B: -HN products only. © @ |:| @ @ @

Use crimped ring Insert the cables [e] (e}

lugs of appropriate (stripped the @ @ % @ @

size on input and appropriate length) © PO  PA/+ PB || PC-l/ D @ ©

output cables. Attach  directly into the holes 1]

to the top side of the in the front of the T

terminal block only. power terminal block. \__ Grounding terminal

Do not place wires Tighten to (M8 screw)

in thg hole of the ret.:ommended torque Screw hole for EMC plate

terminal block. using the socket Grounding terminal

head cap screw (M5 screvg)
provided in the
VFAS1-2300PM~2450PM
VFAS1-4450PL~4750PL
Grounding capacitor switch 1 =] M12 screw Shorting-bar
. H_ﬂ_HE RLY SL2 TL3 UMt/ vim2 W3
= olojz[olo

A:-WN and -WP products.  B: -HN products only. —{l° e °© ° ° ol —
Use crimped ring Insert the cables o @ @ o
lugs of appropriate (stripped the @Q@ fl PO " PA+|" PB  PCI- © @
size on input and appropriate length) u il H
output cables. Attach  directly into the holes ﬂ o e
to the top side of the in the front of the \_ G di . IJ
terminal block only. power terminal block. (’\z?lénsclpegv:;armlna

Do not place wires
in the hole of the
terminal block.

Tighten to
recommended torque
using the socket

head cap screw
provided in the
terminal block.

VFAS1-2550P
VFAS1-4900PC

Screw hole for EMC plate

Grounding terminal
(M8 screw)

M12

M10 screw——|®

Grounding capacitor

switching bar

[\ o

i = e

N | — o | — —

screw ——@

(OJI(O)

of  CRILT SiL2

| —— M8 screw

o

O ®

TIL3 A %P8 %

@

M 9.0.07 nl

Grounding terminal(M10 screw)

A-6
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VFAS1-2750P
VFAS1-4110KPC

Fan terminal

M10 screw

Grounding capacitor
switching bar

[] o
\R/IL1 S/L2 T3 0

—M8 screw

: olkel | |
| A 7S

Grounding terminal(M10 screw)

VFAS1-4132KPC

Nl Al /s .
°[o [ ole| i - L@ ®
o) © i Iﬂ Fan terminal
4 ‘ 5
L H (0]
1 : g Grounding
M12 screw oo 29 ° o HO) o,/capacitor
H o [e] switching screw
M10 screw\ ok o @ )
Fan terminal [e) [e) °
o lOW! o] V2 { o) W3O o
R/L1 o] Olo _———M10 screw
Slefelekelle 3
OS2 @NI3 A PB))
ne [Nl

Grounding terminal(M10 screw)

VFAS1-4160KPC

........................ \

- pesn

Fan termin:
O 19]j9] 19O Grounding
undi
° ° ° ©® | — capacitor
o o switching screw
M12 screw
M12 screw —— g1 2 [f -2

Fan terminall

o]
o) wr (S
o|\ |——M10 screw

RO 8O TO

M4 screw Grounding terminal(M12 screw)

A-7
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VFAS1-4200KPC~4280KPC

o)

T/L3

g T
= po X -] ° [-] o |® rmomees
PA/+ PC/- !
‘ ﬁ ° |
i
i
o - ‘e !
: P9
M12 screw e !
Grounding °le
1 E al capacitor
anterminall  gyitching screw q o
ol O
M12 screw
o R/L1
|

DN\ _S/L2
/ \

I/ o[\

M4 screw

VFAS1-4355KPC, 4400KPC

\ \

Grounding terminal
(M12 screw)

n

Grounding

capacitor
switching screw

M12 screw

[Fan terminall |

E

]

> RIL1.1 SI2.1 TIL3A

L M4 screw

VT2 _RIL128M22 TIL32  WIT3

M12 screw

X .ofg

-

[

VFAS1-4500KPC

Grounding terminal
(M12 screw)

M12 screw

Grounding ° 0]
capacitor PC-___°°P02 ° ° I
switching screw [eXe)Xe]

o

-

L M4 screw

00
RILt2bs/2.2 (T2 wiT3
00/ 00|00 OO

| st
lo pp8e o PRSP o 19P8% 0

— M12 screw

1

/e

/

(M1

Grounding terminal

2 screw)

A-8
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3) Control circuit terminal block
The control circuit terminal block is common to all equipment.

Sink logic
(e |
(VFAS1 —#rrter-\WN, HN) T \:ﬂ]]mﬂ]
; (I O1

0-10V FM
SOURCE | SINK o1 [ 0-20mA __O-1mA
[~ ool ; O] | L=
SWi1 sw2

PP_|RR/SACCA] VIl | RX | FM | AM El:‘
TrErEEY

Source logic
(VFAS 1 —#rrtx-\WP) L J bz

SOURCE | SINK FLA[FLB[FLC
+ |
INT/PLC[PLC! INT e e
CSUTF TR [S1[S2[S3 RS PULS 1O
Swi (ST 1 CC [NO [R0OUTIIoUTa CC [ ]

\
[
I
L

4-wire RS485

connector

ST-CC Shorting bar
(VFAS1-****-H1, -HN, -WN)

| Control circuit terminal block screw size: M3 |

= For details on all terminal functions, refer to Section 2.3.2.

1.3.2 Detaching the cover

M Main circuit terminal cover
To wire the main circuit terminal for models 200V-15kW or smaller and 400V-18.5kW or smaller, remove the main
circuit terminal cover in line with the steps given below.

(A (B)

Main circuit terminal Im‘

Open the main circuit terminal cover. Remove the main circuit terminal cover.
*To open the cover, lift it with your finger (1) Turn the screw securing the cover
placed at the part D> on the right side of counterclockwise by 90°to release the lock
the cover. (Do not turn the screw by more than 90°
Or else the screw might be broken.)

(2) Hold the cover by both ends, and then pull
up the cover with slightly bending it inward.

A-9
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For 200V/0.4kW to 200V/15kW models and 400V/0.75kW to 400V/18.5kW models, cut off the tabs (part Ain the
figure below) on the main circuit terminal cover if necessary for connecting the cables from the power supply.

200V-0.4kW~3.7/4.0kW 200V-5.5kW~15kW
400V-0.75kW~3.7/4.0kW 400V-5.5kW~18.5kW

(

YN
[ &ﬂﬂﬂ

M Front cover
To wire the main circuit terminal for models 200V-18.5kW or more and 400V-22kW or more, remove the front cover.

Remove the screw —— 3.4

Main circuit terminal

M Control circuit terminal cover
To wire the control circuit terminal, open the control circuit terminal cover in line with the steps given below.
(A) (8)

Control circuit terminal

Open the control circuit terminal cover. Remove the terminal, if necessary.
* To open the cover, lift it with your finger *To do so, open the main circuit terminal
placed at the D> part on the right side of cover, loosen the screws that fix the
the cover. terminal, using a (-) screwdriver or torx
(T20H) screwdriver, placed your finger on

part € and pull out the terminal.




TOSHIBA

E6581301

W Charge lamp
This lamp is lit when a high voltage remains in the inverter. When removing the main circuit terminal cover or opening the
front cover, be sure to check that this lamp is off and follow the instructions about wiring on page 4.
The mounting position of the charge lamp varies from model to model.

VFAS1-2004PL~2150PM
VFAS1-4007PL~4185PL

This lamp is placed behind the main circuit
terminal cover.

Charge lamp
VFAS1-2185PM~2450PM VFAS1-2550P, 2750P
VFAS1-4220PL~4750PL VFAS1-4900PC~4500KPC

du——————Jil, Ao EX:Y

Charge lamp

o . Bl

Charge lamp
d o o o
| []] = — ) [e]

A-11
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1.3.3 Grounding capacitor_switching method

The inverter is grounded through a capacitor. The leakage current from the inverter can be reduced using the selector
switch, switching bar or switching screw (depending on the model). This switching device is used to detach the
capacitor from the grounding circuit or to reduce its capacitance.

Some models have capacitors that can be detached completely, while others have capacitances that can be reduced.
Note 1:Without the capacitor, the inverter does not comply with the EMC directive.

W 200V/45kW - 400V/75kW models and smaller: Grounding capacitor switch

A\ Warning

O

Prohibited

+When attaching or detaching the capacitor, be sure to turn off power.
*When the grounding capacitor is detached from the inverter with a capacity of 400V-3.7kW or

*When the grounding capacitor is detached from the inverter and the cables connecting the

+When installing or operating the inverter within an ungrounded system or within a

less, be sure to set the carrier frequency (I F ) to 4kHz or less.
If the carrier frequency is set above 4kHz, the inverter may overheat and become damaged.

inverter to the motor are 100 m or more in length with a capacity between 400V-5.5kW and
400V-18.5kW, be sure to set the carrier frequency (£ ) to 4kHz or less.
If the carrier frequency is set above 4kHz, the inverter may overheat and become damaged.

high-resistance grounding system, set the grounding capacitor switch to Small.
Any other setting may result in a system malfunction or overheating.

200V 0.4kW~15kW /200V 0.4kW~7.5kW, 18.5kW, 22kW \
400V 0.75kW~18.5kW 400V 0.75kW~18.5kW

To connect to the ground, push in.
JT— (Factory default position)
*3

*1: Refer to Section 1.3.1 for the

*3
E\ To disconnect fom the ground, pull up.

*3: For 400V-3.7kW model and less, the switch is fixed with a

label saying “CF/SFr = 4kHz.” If such a label is affixed to
your inverter, you should set the carrier frequency (£ F) at

position of the switch. 4kHz or less according to the instructions when switching.
|2oov 18.5kW~45kW |
400V 22kW~75kW 200V 11kW, 15kW, 30kW~45kW

*2: Refer to next pages for the
position of the switch. \ /

400V 22kW~75kW

Large Small
E‘ To change the capacitance to Large,
I I push in.
— —= (Factory default position)
Large Small
%
\ To change the capacitance to Small,
I pull up.
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I

Part A

200V/400V

class
Only

200V 18.5~22kW
400V 22kwW

Grounding capacitor

|4oov 30kW, 37kW

]

Part A

200V 30kW~45kW
400V 45kW~75kW

Grounding capacitor S

Grounding capacitor
switch

switch

A-13
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W 200V/55kW models and larger 400V/90kW, 110kW models: Grounding capacitor switching bar

~

To change the capacitance to
Large, secure the upper end of the
grounding capacitor switching bar
to the inverter chassis with a
screw.

To change the capacitance to
Small, remove the screw that fixes
the upper end of the grounding
capacitor switching bar and turn
the switching bar, as shown in the
figure .

(Factory default position)

G J

/\ Warning

In case of one phase grounding system (A three-phase supply power is connected in delta),
isolated neutral system, or high resistance grounding system, do not change the connection of
grounding capacitor before factory setting.

If connection changed (this means the capacitance is increased), the capacitor may become damaged.

Prohibited

Note: If a neutral grounding system is used, 400V-90kW and 110kW models meet required EMC directive by
changing the connection of the grounding capacitor as shown in the figure at the top (changing the
capacitance from Small to Large).

W 400V/132kW models and larger: Grounding capacitor screw
«132kW, 160kW »

~

To change the capacitance to
Large, fix to A with the grounding
capacitor screw.

To change the capacitance to
Small, fix to B with the grounding
capacitor screw.

(Factory default position)

/\ Warning

In case of one phase grounding system (A three-phase supply power is connected in delta),
isolated neutral system, or high resistance grounding system, do not change the connection of
grounding capacitor before factory setting.

If connection changed (this means the capacitance is increased), the capacitor may become damaged.

Prohibited

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC
directive.
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«200kW~280kW»

Large Small

Al

~

To change the capacitance to
Large, fix to A with the grounding
capacitor screw.

Large Small

To change the capacitance to
Small, fix to B with the grounding
capacitor screw.

(Factory default position)

/N\Warning

Prohibited

In case of one phase grounding system (A three-phase supply power is connected in delta),
isolated neutral system, or high resistance grounding system, do not change the connection of

grounding capacitor before factory setting.

If connection changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC
directive.

«355kW~500kW»

Large Small

\

To change the capacitance to
Large, fix to A with the grounding
capacitor screw.

)

Large Small

D i

~

To change the capacitance to
Small, fix to B with the grounding
capacitor screw.

(Factory default position)

/N\Warning

Prohibited

In case of one phase grounding system (A three-phase supply power is connected in delta),
isolated neutral system, or high resistance grounding system, do not change the connection of

grounding capacitor before factory setting.

If connection changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC
directive.
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1.3.4 Installing the DC reactor

MW How to install (Example: VFAS1-4160KPC)

Reactor case

Reactor unit

Front cover

Mount the reactor case on an inner wall
of the cabinet and secure the reactor unit
to the case with screws.

Remove the front cover.

Front panel

Connect the reactor unit to the PO Secure the cover, front panel and top panel
and PA/+ terminals on the main-circuit to the reactor case with screws.

terminal board. Then connect the
supplied earth wire.

= See the figures on the next page.
Fix the front cover after connecting.
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W Example of wiring of each model

«VFAS1-2550P, 2750P» «VFAS1-4900PC~4132KPC» «VFAS1-4160KPC~4280KPC»

PO PA/+ Earth cable PO PA/+ PO PA/+  Earth cable

«VFAS1-4355KPC~4500KPC»

® e e i
[ 1
o b {1 le sll,
:‘ © 3 CIC) ’ ceoa :
|
PO.1 PA/+ PO.2 Earth cable

Notes on the application

1.4.1 Motors

Keep the following in mind when using the VF-AS1 to drive a motor.

/\ Caution

being used. If the inverter being used does not conform to those specifications, not only will the
three-phase induction motor not rotate correctly, but it may cause serious accidents through
Mandatory | overheating and fire.

0 Use an inverter that conforms to the specifications of power supply and three-phase induction motor

Comparisons with commercial power operation
The VF-AS1 Inverter employs the sinusoidal PWM system to supply the motor. This is why compared to operation
with a commercial power there will be a slight increase in motor temperature, noise and vibration. The main supply
voltage and current will also be distorted due to harmonic distortion while increase the line current.

Operation in the low-speed area
When running continuously at low speed in conjunction with a general purpose motor, there may be a decline in
that motor's cooling effect. If this happens, operate with the output decreased from rated load.
To carry out low-speed operation continuously at the rated torque, we recommend to use a inverter rated motor or
a forced cooled motor designed for use with an inverter. When operating in conjunction with a inverter rated motor,
you must change the inverter's motor overload protection level to VF motor use (/L /7).

Adjusting the overload protection level
The VF-AS1 Inverter protects against overloads with its electronic thermal overload detection circuits. The
electronic thermal's reference current of the inverter must be adjusted in line with the rated current of the motor
being used in combination.
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High-speed operation at and above 50Hz/60Hz (rated frequency)
Operating at frequencies greater than 50Hz/60Hz will increase noise and vibration. There is also a possibility that
such operation will exceed the motor's mechanical strength under these conditions and the bearing limits. You
should verify with the motor's manufacturer operating.

Method of lubricating load mechanisms
Operating an oil-lubricated reduction gear and gear motor in the low-speed areas will worsen the lubricating effect.
Check with the manufacturer to find out about operable speed range.

Low loads and low inertia loads
The motor may demonstrate instability such as abnormal vibrations or overcurrent trips at light loads of 50% or
under of the rated load, or when the load's moment of inertia is extremely small. If that happens reduce the carrier
frequency.

Occurrence of instability
Unstable phenomena may occur under the load and motor combinations shown below.
« Combined with a motor that exceeds applicable motor ratings recommended for the inverter
« Combined with special motors
To deal with the above lower the settings of inverter carrier frequency. (When performing vector control, set the
carrier frequency at 2kHz or more. If the carrier frequency is set below 2kHz, it will be automatically corrected to
2kHz by the inverter.)
« Combined with couplings between load devices and motors with high backlash
In this case, set the S-pattern acceleration/deceleration function and adjust the response time inertial moment
setting during vector control or switch to V/f control (7 £ ={7).
« Combined with loads that have sharp fluctuations in rotation such as piston movements
In this case, adjust the response time inertial moment setting during vector control or switch to V/f control (7 £ =17).
If it is operated in vector control mode (For torque control mode), only a motor whose capacity is same as inverter
standard or 1 size smaller should applied.

Braking a motor when power supply is lost
A motor with its power cut off goes into freewheel, and does not stop immediately. To stop the motor quickly as
soon as the power is cut off install an auxiliary brake. There are different kinds of brake devices, both electrical and
mechanical. Select the brake that is best for the system.

Loads that generate negative torque
When combined with loads that generate negative torque the protection for overvoltage and overcurrent on the
inverter will go into operation and may cause a trip. For this kind of situation, you must install a dynamic braking
resistor, etc. that complies with the load conditions.

Motor with brake
If a brake motor is used with the braking circuit connected to the output terminals of the inverter, the brake cannot
be released because of a voltage drop at startup. Therefore, when using the inverter along with a brake motor,
connect the braking circuit to the power supply side of the inverter, as shown in the figure below. In most cases, the
use of a brake motor causes an increase in noise at low-speed.

(Non-exciting brake)
MC2 (Non-exciting brake) MC2

Circuit configuration 1 Circuit configuration 2
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In circuit configuration 1, the brake is turned on and off through MC2 and MC3. If the circuit is configured in some
other way, the overcurrent trip may be activated because of the locked rotor current when the brake goes into
operation.

Circuit configuration 2 uses low-speed signal OUT1 to turn on and off the brake. Turning the brake on and off with a
low-speed detection (OUT1 function) may be better in such applications as elevators. Please confer with your
Toshiba distributor before designing the system.

Measures to protect motors against surge voltages
In a system in which a 400V-class inverter is used to control the operation of a motor, very high surge voltages may
be produced. When applied to the motor coils repeatedly for a long time this can cause deterioration of their
insulation, depending on the wire length, wire routing and types of wires used. Here are some examples of
measures against surge voltages.

(1) Lower the inverter’s carrier frequency.

(2) Setthe parameter 5 3 {5 (Carrier frequency control mode selection) to & or 3.

(3) Use motors with a high dielectric strength.

(4) Insert an reactor or a surge voltage suppression filter between the inverter and the motor.

1.4.2 Inverters
Protecting inverters from overcurrent
The inverter has an overcurrent protection function. The programmed current level is set to the inverter's maximum
applicable motor. If the motor used has a small capacity, the stall prevention level, overcurrent level and the motor
electronic thermal protection must be readjusted. If adjustment is necessary, refer to Section 5.14, and make
adjustments as directed.

Inverter capacity
Do not operate a large capacity motor with a small capacity (kVA) inverter even with light loads. Current ripple will
raise the output peak current making it easier to set off the overcurrent trip.

Power factor correction capacitor
Power factor correction capacitors cannot be installed on the output side of the inverter. When a motor is run that
has a power factor correction capacitor attached to it, remove the capacitors. This can cause inverter malfunction
trips and capacitor destruction.

Inverter

Remove the power factor
correction capacitor and surge
absorber

Power factor correction

Operating at other than rated voltage
Connections to voltages other than the rated voltage described in the rating label cannot be made. If a connection
must be made to a power supply other than one with rated voltage, use a transformer to raise or lower the voltage
to the rated voltage.

Circuit interrupting when two or more inverters are used on the same power line.

(Circuit interrupting fuse)

MCCB1 MCCB2
—< ——<
MCCB3
MCCBn -
—

Breaking of selected inverter
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There is no fuse in the inverter's main circuit. Thus, as the diagram above shows, when more than one inverter is
used on the same power line, you must select interrupting characteristics so that only the MCCB2 will trip and the
MCCBH1 will not trip when a short occurs in the inverter (INV1). When you cannot select the proper characteristics
install a circuit interrupting fuse between the MCCB2 and the INV1.

If power supply distortion is not negligible
If the power supply distortion is not negligible because the inverter shares a power distribution line with other
systems causing distorted waveforms, such as systems with thyristers or large-capacity inverters, install an input
reactor to improve the input power factor, to reduce higher harmonics, or to suppress external surges.

1 B Disposal

If an inverter is no longer usable, dispose of it as industrial waste.
1.4.3 Measure to take aqainst leakage Current

A Caution

Current may leak through the inverter's input/output wires because of insufficient electrostatic capacity on the motor with bad
effects on peripheral equipment. The leakage current's value is affected by the carrier frequency and the length of the
input/output wires. Test and adopt the following remedies against leakage current.

(1) Effects of leakage current across ground
Leakage current may flow not just through the inverter system but also through ground wires to other systems.
Leakage current will cause earth leakage current breakers, leakage current relays, ground relays, fire alarms and
sensors to operate improperly, and it will cause superimposed noise on the CRT screen or display of incorrect current
values during current detection with the CT.

ELCB

Power supply —+ inverter  f——p M

..... : S I [ECEN

H H '

-y | T '
- S P <---' 7 [N R

T

! "

ELCB ) HH
inverter <-- <-_-: M

<-- 1 :

H

.

;

IS

Leakage current path across groung

Remedies: There is the following method for reduce leakage current across ground.

1. Reduce PWM carrier frequency.
The setting of PWM carrier frequency is done with the parameter [ .

2. If there is no radio-frequency interference or similar problem, detach the built-in noise filter capacitor.
= Refer to Section 1.3.3. (For inverters of certain capacities, the PWM carrier frequency (£ 7 ) must be set
at 4 kHz or below.)

3. Use high frequency remedial products for earth leakage breakers.
If you use equipment like this, there is no need to reduce the PWM carrier frequency.

4. If the sensors and CRT are affected, it can be remedied by reducing the PWM carrier frequency described in
1 above, but if this cannot be remedied because of the increase in the motor's electric magnetic noise,
please consult with your Toshiba distributor.

* Cautions for applying models with a built-in noise filter.
For the models with a built-in noise filter, the leakage current value at power supply of A (delta) connecting wire
(single-phase earth) can be larger than normal inverter, so be careful.
<Standard leakage current value (single-phase earth)>
VFAS1-2004PL~2150PM: Approx. 15mA
VFAS1-2185PM~2450PM: Approx. 1TmA
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(2) Affects of leakage current across supply lines
Therm[g‘l relay

Power supply inverter

Leakage current path across wires

(1) Thermal relays
The high frequency component of current leaking into electrostatic capacity between inverter output wires will
increase the effective current values and make externally connected thermal relays operate improperly. If the
motor cables are more than 50m long, external thermal relay may operate improperly with models having
motors of low rated current, especially the 400V class low capacity (3.7/4.0kW or less) models, because the
leakage current will be high in proportion to the motor rating.

Remedies:
p

1. Use the electronic thermal overload built into the inverter.
The setting of the electronic thermal overload is done using parameter L /7 or & H .

2. Reduce the inverter's PWM carrier frequency. However, that will increase the motor's acoustic noise.
The setting of PWM carrier frequency is done with the parameter [ .

3. This can be improved by installing 0.1u~0.5uF-1000Vdc film capacitor to the input/output terminals of each
phase in the thermal overload relay.

1

um [-I
— b

vim2 r] M
A

WIT3 [—l

Thermal overload relays

(2) CT and ammeter
If a CT and ammeter are connected externally to measure inverter output current, the leakage current's high
frequency component may destroy the ammeter or CT. If the motor cables are more than 50m long, it will be
easy for the high frequency component to pass through the externally connected CT and be superimposed on
and burn the ammeter with models having motors of low rated current, especially the 400V class low capacity
(3.7/4.0kW or less) models, because the leakage current will increase in proportion to the motor's rated current.

Remedies:

1. Use a meter output terminal in the inverter control circuit.
The output current can be output on the meter output terminal (AM, FM). If the meter is connected, use an
ammeter of 1mAdc full scale or a voltmeter of 7.5Vdc-1maA full scale.
Inverter output terminal (FM) can be changed to 0-20mAdc (4-20mAdc) with F 5 &5 /.
2. Use the monitor functions built into the inverter.
Use the monitor functions on the panel built into the inverter to check current values.

(3) Affects of leakage current by cable length

The cable length from inverter to motor is no more than 100m. When you connect an inverter to several motors, the total
cable length is no more than 100m. Especially for 3.7kW or less inverter will be made overcurrent protection by the
charge current in cable capacitance. In this case, decrease the electrostatic capacity by separates of the cable or set

filter (MSF series) on output side of the inverter.
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1.4.4 Installation

H Installation environment
The VF-AS1 Inverter is an electronic control instrument. Take full consideration to installing it in the proper operating

environment.

/\ Warning

* Do not place any inflammable substances near the VF-AS1 Inverter.
If an accident occurs in which flames are emitted, this could lead to fire.

%,

Prohibited
« Operate under the environmental conditions prescribed in the instruction manual.
Operation under any other conditions may result in malfunction.

Mandatory

/\ Caution

« Do not install the VF-AS1 Inverter in any location subject to large amounts of vibration.

This could cause the unit to fall, resulting in bodily injury.

a

» Check to make sure that the input power supply voltage is +10%, -15% of the rated supply voltage

written on the rating label (+10% when the load is 100% in continuous operation).
If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the load is

100% in continuous operation) this may result in fire.

0
=
S
=
T

Mandatory

« Do not install in any location of high temperature, high
//\ humidity, moisture condensation and freezing.
« Avoid locations where there is exposure to water
and/or where there may be large amounts of dust and

ﬁ. %E metalli(.: fragme nt§.
« Do not install the inverter where there are gases that

corrode metal or solvents that adversely affect plastic

« Operate in areas where ambient temperature ranges from -10C to 60°C. When installing the inverter w here the
ambient temperature will rise above 40C, remove th e protective cover from the top cover (depending on the
capacity of the inverter used). When installing the inverter where the ambient temperature will rise above 50T, it is

necessary to operate in lower current than rated value.

S
(el 22

o
. 60¢
5cm 5cm

X, >
[} Point of measurement of the
' ambient temperature
=10
i, =
i g
Q 3 Point of measurement of the
ambient temperature

Note: The inverter is a heat-emitting body. Make sure to provide proper space and ventilation when installing in
cabinet. When installing inside a cabinet, we recommend the removal of the protective cover.
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< Do not install in any location that is subject to large amounts of vibration.

Note: If the VF-AS1 Inverter is installed in a location that
is subject to vibration, anti-vibration measures are
required.

Please consult with your Toshiba distributor about
these measures.

« If the VF-AS1 Inverter is installed near any of the equipment listed below, provide measures to insure against errors
in operation.

Solenoids: Attach surge suppressor on coil.

Brakes: Attach surge suppressor on coil.

Magnetic contactors: Attach surge suppressor on coil.
Fluorescent lamps: Attach surge suppressor on coil.
Resistors: Place far away from VF-AS1 Inverter.

B How to install

A Warning

« Do not operate the inverter if it is damaged or any component is missing.
This can result in electric shock or fire. Call your local sales agency for repairs.

Prohibited

* Must be installed on non-flammable enclosures such as metals.

The rear panel gets very hot. If installation is in an flammable object, this can result in fire.
* Do not operate with the front panel cover removed.

This can result in electric shock.
« An emergency stop device must be installed that fits with system specifications. (e.g. shut off input
Mandatory power then engage mechanical brake)

Operation cannot be stopped immediately by the inverter alone, thus risking an accident or injury.
« All options used must be those specified by Toshiba.

The use of any other option may result in an accident.

A Caution

o * The main unit must be installed on a base that can bear the unit's weight.

If the unit is installed on a base that cannot withstand that weight, the unit may fall resulting in
injury.

Mandatory | « If braking is necessary (to hold motor shaft), install a mechanical brake.

The brake on the inverter will not function as a mechanical hold, and if used for that purpose, injury
may result.
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Install the inverter in a well-ventilated indoor place and mount it on a flat metal plate in portrait orientation.

If you are installing more than one inverter, the separation between inverters should be at least 5cm, and they should be
arranged in horizontal rows.

If the inverters are horizontally arranged with no space between them (side-by-side installation), remove of the
protective cover on top of the inverter. (200V-55kW or larger and 400V-90kW or larger models dose not need to
remove the protective cover)

«Standard installation +Side-by-side installation

5cm or more 1 5cm or more
H2 cm or more H3 cm or more
4
*1 200V 0.4kW~15kW, 400V 0.75kW~18.5kW
*2 200V 18.5kW~45kW, 400V 22kW~75kW
H1(cm) H2(cm) H3(cm)
200V 75kW or smaller
400V 110kW or smaller 10 10 (Note) 10 (Note)
400V 132, 160kW 15 15 (Note1) 25 (Note1)
400V 200~280kW 20 15 (Note1) 25 (Note1)
400V 355, 400kW 30 25 (Note1) 25 (Note1)
400V 500kW 40 25 (Note1) 25 (Note1)

The space shown in the diagram is the minimum allowable clearance. Make the space on top and bottom as large as

possible to allow for air passage.

Note1: For models designed for 200V-75kW and 400V-110kW motors or larger, leave a space of 30cm or more above
and below the inverter.

Note2: Do not install in any location where there is high humidity or high temperatures and where there are large
amounts of dust and metallic fragments. If you are going to install the equipment in any area that presents a
potential problem, please consult with your Toshiba distributor before doing so.

M Current reduction curve
Depending on the way in which the inverter is installed, the ambient temperature and the carrier frequency setting,
you may need to reduce the inverter’s continuous output current.
Reduction rates vary depending on the capacity of the inverter. The capacities shown in these diagrams are
capacities with the highest reduction rates. Refer to section 12, you can find 100 % value of output current there.
The VFAS1 has the function of adjusting the inverter’s overload resistance automatically according to the ambient
temperature, as shown in the figure below. This function enhances the inverter’s overload resistance when the
ambient temperature is low. To use this function, set the parameter ~ 5 5 {to /.
If 5 3 !issetto [ (default setting), protection will be provided by reducing the output current (approximate linear
reduction) in Section 12, “Specifications,” by adjusting the PWM carrier frequency or at the occurrence of the event
shown in the diagram below, which occurs first.

200V 0.4, 1.5, 7.5kW
400V 0.75. 1.5kW

110%

100%
90%
80%
70%
60%
50%
40%

JU81In2 Jndjno snonupuoD

@Standard installation Ambi @Side-by-side installation (without top cover)
/o“cm ?mﬁmﬁfx‘f o™10% 4(/)3:? pi:,-sr;te;mperature
F631=1 S 100% .
AN E AN
N-40¢C : with to =) & 9% AN
| 40C : p cover(F631=0) | 501 =
o § 0% 50C (F631=0)
S 50C : Without top cover S 70% AN
AN (F631=0) g AN
L 5 60% L
60°C : Without top cover 3 50% ( =
: u EA 0C (F631=0)
WkHz  BkHz  12kHz tekHz  (T31=0) AR ekHz  12kHz 16kHz
Carrier frequency (£ F) Carrier frequency (£ F)
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200V 0.75. 2.2, 3.7, 15kW (See lines shown in --- for 15kW)
400V 7.5, 15 kW (See lines shown in --- for 7.5kW and 15kW)

@Standard installation @Side-by-side installation (without top cover)
Ambient temperature i
©10% " ' P! ©110% Aronb.lent temperature
S 1 A0TC : Without top cover I°) AOC : F631=1
2. 100% x F631=1 2. 100% =
£ oo X S oox <
s} o X L <] 0
= 1-40°C : With top cover(F631=0) & 1507 =
5 0% . P ( )g 80% 50C (F631=0)
c c
El 70% ] 50°C : without top cover g 70% C
o 60% ! (F631=0) o 60% ]
5 T 3 C
3 50% ) @ 50% .
g o0% 60C : without top cover & 0% 60C (F631=0)
40% (F631=0) 40%
4kHz ~ 8kHz  12kHz 16kHz 4kHz ~ 8kHz  12kHz 16kHz
Carrier frequency (£ F) Carrier frequency (£ F)
200V 5.5, 11kwW
400V 5.5, 11, 18.5kW
i i ide-by-side installation (without top cover
@ Standard installation Ambient temperature @Side-by-side installation ( op C _e)
Ambient temperature
o 110% - wi o 110% C : F631=
S 1 A0TC : without top cover % | AOTC : F631=1
3 100% F631=1 2M00%
=1 =3
S 90% S 90%
(s} o~ - i - o
1_40°C : With top cover(F631=0 1507 =
E 80% ° p ( ) S s0% 50°C (F631=0)
o
_g. 70% 50°C : Without top over % 70%
< (F631=0) s
Q 60% } o 60% I
g T 5] L
3 50% ) 3 509
g S0% 60°C : Without top cover e % 60C (F631=0)
™ 40% (F631=0) ™ 40%
4kHz  8kHz  12kHz 16kHz 4kHz ~ 8kHz  12kHz 16kHz
Carrier frequency (L F) Carrier frequency (£ F)
400V 2.2kW
@Standard installation . @Side-by-side installation (without top cover)
109 Ambient temperature 0% Ambient temperature
Q" | 40°C : without top cover 9" LaoC : Fe31=1
2 100% F631=1 3 100%
=} 5
S 909 . c o
g 0% 40°C : With top cover(Fe31=0) & 70 50C (F631=0)
o 80% or o 80%
5 70% 50°C : without top cover 5 70%
s (F631=0) s
o 60% o 60% 60C (F631=0)
E c
3 509 3 509
C_:'i % 60°C : Without top cover ) 50%
40% (F631=0) ™ 40%
4kHz ~ 8kHz  12kHz 16kHz 4kHz ~ 8kHz  12kHz 16kHz

Carrier frequency (£ F)

400V 3.7kW

@Standard installation )
Ambient temperature

Carrier frequency (£ F)

@Side-by-side installation (without top cover)

Ambient temperature

1109 ) 110%
9 % | A0C : without top cover 9 * A0C : F631=1
5 100% F631=1 2 100%
5 =1
£ 90% S 90%
S N\ 0°C : With top cover(F631=0) S N\ ; -
S ao% A o S 0% N | 50C (F631=0)
o
é 70% 50°C : Without top cover % 70%
F631=0 c
5 60% ¢ ) =~ 60%
e 1 2 1
3 50% L ) 3 50% L
o 60°C : Without top cover g 60°C (F631=0)
=~ 40% (F631=0) ™ 40%
4kHz ~ 8kHz  12kHz 16kHz 4kHz ~ 8kHz  12kHz 16kHz

Carrier frequency (£ F)

Carrier frequency (£ F)
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200V 18.5kW
@Standard installation Ambient temperature @Side-by-side installation (without top cover)
10% 10% Ambient temperature
o | 40C : with top cover o 7 A0°C : F631=1
S 100% F631=1 3 100%
% ) e =1 o, i
s 0% ‘\/—50‘0 : With top cover S 0% — +-50C (F631=0)
S 80% F631=0)) S 80% NC
o ( =0) o
g 70% —C S 70% i
. e}
2 6% ~_160C : Without top cover S 60% N} -60C (F631=0)
e AN (F631=0) 2
3 50% 3 50%
() (v}
2 40% 2 40%

4kHz ~ 8kHz  12kHz 16kHz
Carrier frequency (£ F)

| 200V 22, 37kW (See lines shown in — for 15kW)

@Standard installation

Ambient temperature
110% .

@) ° ] AOTC : With top cover
S 100% F631=1
g‘ 90%

T +—50C : With top cover
c 809 4
g % N (F631=0)
S 70%
E 60% 60°C : Without top cover
e ~ (F631=0)
3 50%
()
2 40%

4kHz 8kHz 12kHz  16kHz
Carrier frequency (£ F)

200V 30kwW

@Standard installation

110% Ambient temperature
o 140 : With top cover
g 100% F631=1
g‘ 90%
5] o AN 50°C : With top cover
g 5% (F631=0)
o 70%
'g 60% AN 60°C : Without top cover
o (F631=0)
S 50%
S 40%
- 4kHz  8kHz  12kHz 16kHz

Carrier frequency (£ F)
200V 45kwW

400V 22, 30, 45, 55kW

@Standard installation
Ambient temperature

1y
110% 40°C : With top cover

§100% F631=1

5 0% )

I} o 50°C : With top cover

g 8% (F631=0)

o 70%

-g 60% 60°C : Without top cove

e (F631=0)

=] 3

g a0%

4kHz  8kHz  12kHz 16kHz
Carrier frequency (£ F)

4kHz 8kHz 12kHz  16kHz
Carrier frequency (£ F)

@Side-by-side installation (without top cover)

Ambient temperatur
10% obe emperature

| A0C : F631=1

£ 100%

=]

g' 90% :

§ 0% b0 — -50C (F631=0)

2 70%

2 60% ] 50C (FE31=0)

[}

g so% >

S 40%

4kHz 8kHz 12kHz ~ 16kHz
Carrier frequency (£ F)

@Side-by-side installation (without top cover)

10% Ambient temperature

o 1 40C : F631=1
9 100%

2 9%

9] o -
2 0% N 50C (F631=0)
2 70%

°

S 60% AN 60C (F631=0)
(o]

S 50%

o

2 40%

4kHz ~ 8kHz  12kHz 16kHz
Carrier frequency (£ F)

@Side-by-side installation (without top cover)
Ambient temperature
40°C : F631=1

110%
100%
90%
80%
70%
60% 60°C (F631=0)

50C (F631=0)

50%
40%

jua1Ino Indino snonuuoD

4kHz ~ 8kHz  12kHz 16kHz
Carrier frequency (£ F)
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400V 37, 75kW
@Standard installation @ Side-by-side installation (without top cover)
Ambient temperature .
110% 20C : With 1oppcover 10% 4A0roncb?an[:3t1eir1nperature

g 100% F631=1 § 100% )
S oo% ~ _ 5 a0% S\ )
e 80% 50°C : With top cover <] 80% 50C (F631=0)
o (F631=0) e -
2 70% N\ < 2 70% N
?. 60% < E 60% <
2 Q 60°C (F631=0)
% 50% ——160C : Without top cover % 50%
2 40% (F631=0) S 40%

4kHz ~ 8kHz  12kHz 16kHz
Carrier frequency (£ F)

200V 55, 75kw

@Standard installation / Side-by-side installation

1109 .
o % Ambient temperature
5 100% g 40°C : F631=1
2 90%
o 1 50C (F631=0
2 0% (F6310)
2 70%
° .
S 60% 60°C (F631=0)
o
S 50%
()
= 409

2.5kHz 3kHz 4kHz 5kHz 6kHz 7kHz 8kHz
Carrier frequency (£ F)

400V 132, 200, 280kwW
(See lines shown in --- for 200kW)

@Standard installation / Side-by-side installation

o 110% Ambient temperature
S 100% [ 40T : F631=1

2 0% .

& 80% S,

4 6 N 50C (F631=0)

% 70% R

5 60%

o I 60C (F631=0)

% 50% =R

2 40%

2.5kHz 3kHz 4kHz 5kHz 6kHz 7kHz 8kHz
Carrier frequency (£ F)

400V 355, 400. 500kW
(See lines shown in --- for 355kW)

@Standard installation / Side-by-side installation

110% ;
o Ambient temperature
g 100% 40°C : F631=1
= N
g 90% h U - =

o

5 80% ~ 501C (F631=0)
2 70% \\\
= —
2 60% S
o ‘ﬁ\ 60C (F631=0)
S 50% e
3 |
g 409 1

2.5kHz 3kHz 4kHz 5kHz 6kHz 7kHz 8kHz
Carrier frequency (£ F)

4kHz  8kHz  12kHz 16kHz
Carrier frequency (£ F)

400V 90, 110 kW

@Standard installation / Side-by-side installation

110% .
o Ambient temperature
S 100%
= ° 40C : F631=1
3 90%
o 50C (F631=0;
< 80% = Cl )
o o AN

70
% % S
2 60% N 60C (F631=0)
a N
S 50%
3
@
S 40%

2.5kHz 3kHz 4kHz 5kHz 6kHz 7kHz 8kHz
Carrier frequency (£ )

400V 160, 220kW
(See lines shown in --- for 160kW)

@Standard installation / Side-by-side installation

o 110% Ambient temperature
§ 100% 40°C : F631=1

g 90% N

S 80% ~

o 709 |-50°C (F631=0)

g SN

S 60%

[¢]

5 50% 60C (F631=0)

’r_:li 409, N

2.5kHz 3kHz 4kHz 5kHz 6kHz 7kHz 8kHz
Carrier frequency (£ F)
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H Calorific values of the inverter and the required ventilation

The energy loss when the inverter converts power from AC to DC and then back to AC is about 5%. In order to
suppress the rise in temperature inside the cabinet when this loss becomes heat loss, the interior of the cabinet must
be ventilated and cooled.

The amount of forced air-cooling ventilation required and the necessary heat exchange surface area when operating
in a sealed cabinet according to motor capacity are as follows.

Part of inside Amount of forced |Heat exchange surface
Voltage Applicable Motor Calorific values | calorific values |air cooling ventilation [area required for sealed
class kW w) re%uir_ed storage gabinet
(note3) (m*/min) (m%)
0.4 50 25 0.29 1.0
0.75 70 28 0.40 1.4
1.5 113 32 0.65 2.3
2.2 135 39 0.78 2.7
3.7/4.0 191 40 1.1 3.8
5.5 307 60 1.8 6.2
7.5 408 72 24 8.2
11 593 83 34 11.9
200v 15 692 91 4.0 13.9
18.5 800 120 4.6 16.0
22 865 124 5.0 17.3
30 1140 152 6.6 22.8
37 1340 167 7.7 26.8
45 1570 185 9.0 31.4
55 1720 154 9.9 34.4
75 2210 154 12.7 44.2
0.75 57 28 0.33 1.2
1.5 82 30 0.47 1.7
2.2 112 33 0.64 2.3
3.7/4.0 136 41 0.78 2.8
5.5 262 58 1.5 5.3
7.5 328 66 1.9 6.6
11 448 77 2.6 9.0
15 577 104 3.3 11.6
18.5 682 106 3.9 137
22 720 111 4.2 14.4
30 980 134 5.6 19.6
37 1180 138 6.8 23.6
400V 45 1360 165 7.8 27.2
55 1560 179 9.0 31.2
75 2330 226 134 46.6
90 2410 237 13.8 48.2
110 2730 261 15.6 54.6
132 3200 296 18.3 64.0
160 3820 350 21.9 76.4
200 4930 493 28.2 98.6
220 5405 586 30.9 108.1
280 6830 658 39.1 136.6
355 7960 - 45.5 159.2
400 9300 - 53.2 186.0
500 11400 - 65.2 228.0

Note1: The heat loss for the optional external devices (input reactor, DC reactor, radio noise reduction filters, etc.) is
not included in the calorific values in the table. With the exception of inverters identified for motors with
capacities of 355kW and more, in which case the calorific value of the DC reactor is included.

Note2: Each calorific value in the table refers to the quantity of heat that an inverter produces when it is operated

continuously at the factory default [ F (carrier frequency) under a load factor of 100%.
Note3: This value is power dissipated inside the enclosure when using heatsink out the back flange-mount option.
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B Panel designing taking into consideration the effects of noise

The inverter generates high frequency noise. When designing the control panel setup, consideration must be given to

that noise. Examples of measures are given below.

« Wire so that the main circuit wires and the control circuit wires are separated. Do not place them in the same
conduit, do not run them parallel, and do not bundle them.

« Provide shielding and twisted wire for control circuit wiring.

« Separate the input (power) and output (motor) wires of the main circuit. Do not place them in the same conduit, do
not run them parallel, and do not bundle them.

« Ground the inverter ground terminals ( —=L)-

« Install surge suppressor on any magnetic contactor and relay coils used around the inverter.

« Install noise filters if necessary.

H Installing more than one unit in a cabinet
If you are installing two or more inverters in one cabinet, pay attention to the following.

« Inverters may be installed side by side with each other with no space left between them.

« When installing inverters side by side, remove the protective cover on the top surface of each inverter.
The output current may need to be reduced, depending on the ambient temperature and the carrier frequency, so
see “How to install” in this section.

« Ensure a space of at least 20cm on the top and bottom of the inverters.

« Install an air deflecting plate so that the heat rising up from the inverter on the bottom does not affect the inverter on
the top.

Ventilation fan

(=]

[ <— Inverter

s e Air deflecting plate
4 PR | —

<— Inverter
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2. Connecti ent

21

/\ Warning

®

* Never disassemble, modify or repair.
This can result in electric shock, fire and injury. For repairs, call your sales agency.

Disassembly
prohibited
« Don't stick your fingers into openings such as cable wiring hole and cooling fan covers.
This can result in electric shock or other injury.
» Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires). This
Prohibited | can result in electric shock or fire.

« Do not allow water or any other fluid to come in contact with the inverter.
That may result in electric shock or fire.

/\ Caution

O

« Do not transport the inverter with its front door detached.
The covers may come off and the unit will drop out resulting in injury.

Prohibited
» Models (20kg or more in weight) designed for 200V-18.5kW or larger and 400V-22kW or larger
should be carried by at least two persons.
Carrying it alone could cause injury.
Mandatory

Cautions on wiring

A Warning

O

« Never remove the front cover when power is on or open door if enclosed in a cabinet.
The unit contains many high voltage parts and contact with them will result in electric shock.

Prohibited
« Turn power on only after attaching the front cover or closing door if enclosed in a cabinet.
o If power is turned on without the front cover attached or closing door if enclosed in a cabinet. This
can result in electric shock or other injury.
Mandatory | * Electrical construction work must be done by a qualified expert.

Connection of input power by someone who does not have that expert knowledge may result in fire
or electric shock.
+ Connect output terminals (motor side) correctly.
If the phase sequence is incorrect, the motor will operate in reverse and that may result in injury.
» Wiring must be done after installation.
If wiring is done prior to installation that may result in injury or electric shock.
* The following steps must be performed before wiring.
(1) Shut off all input power.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltage (800 VDC or more), and check to make sure that the
voltage to the DC main circuits (between PA/+ and PC/-) is 45 V or less.
If these steps are not properly performed, the wiring will cause electric shock.
« Tighten the screws on the terminal board to specified torque.
If the screws are not tightened to the specified torque, it may lead to fire.

Be Grounded

» Ground must be connected securely.
If the ground is not securely connected, it could lead to electric shock or fire when a malfunction or
current leakage occurs.
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/\ Caution

® « Do not attach devices with built-in capacitors (such as noise filters or surge absorber) to the output

(motor side) terminal.
This could cause a fire.

Prohibited

B Preventing radio noise
To prevent electrical interference such as radio noise, separately bundle wires to the main circuit's power terminals
(R/L1, S/L2, T/L3) and wires to the motor terminals (U/T1, V/T2, W/T3).

B Control and main power supply
The control power supply and the main circuit power supply for the VF-AS1 are the same. If a malfunction or trip
causes the main circuit to be shut off, control power will also be shut off.
If you want to keep the control circuit alive when the main circuit shuts off due to trouble or tripping, you use an
optional control power supply backup unit (CPS002Z).

B Wiring
» Because the space between the main circuit terminals is small use sleeved pressure terminals for the connections.
(stripped wires may be connected directly for 200V/18.5kW to 200V/45kW models and 400V/22kW to 400V/75kW
models). Connect the terminals so that adjacent terminals do not touch each other.
« For ground terminal G/E use wires of the size that is equivalent to or larger than those given in table below and
always ground the inverter.
Use as large and short a ground wire as possible and wire it as close as possible to the inverter.

Voltage class Applicable Motor Gro(uAr\llsg?[v,:Z?eTze Gro(umn:ir:g)g[’\\/‘vg:e]s ize

0.4~2.2 kW 14 25
3.7, 4.0 kW 12 4
5.5 kW 10 6
7.5 kKW 10 10
11, 15 kW 10 16

200v 18.5, 22 kW 8 16
30 kW 6 25
37, 45 kW 6 35
55 kW 2 70
75 kW 2 95
0.75~4.0 kW 14 25
5.5 kW 12 25
7.5 kKW 12 4
11 kKW 10 6
15~22 kW 10 10
30 kW 10 16
37,45 kW 8 16
55 kW 6 25
75 kW 6 35

400V 90 kW 2 70
110 kW 2 95
132 kW 1/0 95
160 kW 1/0 120
200 kW 1/0 150
220 kW 2/0 150
280 kW 3/0 120x2
355 kW 4/0 120x2
400 kW 4/0 150x2
500 kW 250MCM 150%2

Note1: The recommended cable size is that of the cable (e.g. 600V class, HIV cable) with continuous maximum
permissible temperature of 75C. Ambient temperatur e is 40T or less and the wiring distance is 30m or
less.
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2.2

« Refer to the table in Section 10.1 for wire sizes.

« The length of the main circuit wire in Section 10.1 should be no longer than 30m. If the wire is longer than 30m, the
wire size (diameter) must be increased.

« Tighten the screws on the terminal board to specified torque.

Recommended tightening torque for screws on
the terminal board
N-m Ib-ins

M3 0.6 5.3

M4 14 124

M5 3.0 26.6

M6 5.4 47.8

M8 12.0 106

M10 24.0 212

M12 41.0 360

Standard connections

/\ Warning

O

Prohibited

« Do not connect input power to the output (motor side) terminals (U/T1, V/T2, W/T3).
Connecting input power to the output could destroy the inverter or cause a fire.

« Do not connect a regenerative braking resistor to any DC terminal (between PA/+ and PC/-, or
between PO and PC/-).
If a braking resistor is connected by mistake, it may overheat extremely and cause a fire.
Connect resistors as directed in the instructions for Section 5.19.

» Within 15 minutes after turning off input power, do not touch wires of devices (MCCB) connected to
the input side of the inverter.
That could result in electric shock.

Be Grounded

» Ground must be connected securely.
If the ground is not securely connected, it could lead to electric shock or fire when a malfunction or
current leak occurs.
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[Standard connection diagram — sink logic]

Main circuit power source
200V class: H
0.4~45kW Three-phase 200~240V-50/60Hz !

400V class:
0.75~75kW Three-phase 380~480V-50/60Hz

*

*
s

*7:
*8:

.
©

The figure below shows an example of typical wiring in the main circuit 200V 0.4-45kW/400V 0.75-75kW inverter.

MCCB
S/L2 B
X Noisel Main
IT/L3 filter cireuit
oe
Forward run signal
Reverse run signal o
Standby %
* =
“SU v Reset 10 =
- [T—Df—‘ Preset speed 1 @
Preset speed 2 32
FLA *9 [ Control sS3 Preset speed 3 ¢
FLB circuit Common
F :Be sure to short across
rom (a) --- NO-CC

T Voltage signal:-10~+10V

T Voltage signal:0~10V
or current signal:4 (0)~20mA

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

: The inverter is shipped with the terminals PO and PA/+ shorted with a bar (200V-45kW or smaller, 400V-75kW or smaller).

Remove this shorting bar when installing a DC reactor (DCL).

: The DC reactor is built in for models 200V-11kW~45kW and 400V-18.5kW~75kW.
*3:
: External braking resistor (option). Dynamic braking drive circuit built-in (GTR7) as standard for models 160kW or smaller.
*5:
*6:

The noise filter is built in for models 200V-45kW or smaller and all of 400V.

To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

If you want to use a DC power supply to operate the inverter (200V: 18.5kW or more, 400V: 22kW or more), be sure to
contact your Toshiba distributor, because an inrush current limiting circuit is required in such a case.

= Refer to Section 2.3.2 for switch functions.

The functions assigned to terminals OUT1, VI/ll and RR/S4 can be switched by changing parameter settings.

= For details refer to Section 2.3.2.

To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z2) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

The optional control power backup unit can be used with both 200V and 400V models.

To back up control power, set the parameter ~ 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.

*10: When RES-CC is shorted and then opened, the inverter protective status is reset.
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[Standard connection diagram - sink logic]

The figure below shows an example of typical wiring in the main circuit 200V 55, 75kW/400V 90-280kW inverter.
Main circuit power source

200V class:

55, 75kW Three-phase 200~240V-50/60Hz 1
400V class:

90kW Three-phase 380~480V-50/60Hz

110~280kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

MCCB

NoiseH Main
T/L3 filter circuit

L) Fan |[CO

1% 400200V transformer
[ 1 (400V class only)

Forward run signal
_____ L Reverse run signal

i FA% RUN| ©--—=-- Standby
i MC v RES ) Reset *11

D4 S1 Preset speed 1
Preset speed 2
Preset speed 3
Common

sbumes Jneyeq

Control power supply & FLA
backup (Option) *10

b-contactof | 7‘

Surge
H suppressor
overload relay i PR =

*12:Be sure to short across
NO-CC

¢ Voltage signal:-10~+10V

=(2)

Voltage signal:0~10V
or current signal:4 (0)~20mA

»{a)

Y

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your Toshiba distributor, because an
inrush current limiting circuit is required in such a case.

*4: The noise filter is built in for models all of 400V.

*5: For models 200V-75kW and 400V-110kW or larger, three-phase power input is necessary to drive the fan if you want to use
a DC power supply.

*6: Every 200V model of any capacity and every 400V model with a capacity of 160kW or less come with dynamic braking unit
drive circuits (GTRY7) built into them as standard equipment, so if your inverter is among these models, connect an external
braking resistor (optional) alone.

*7: If you are using a 400V/200kW model or larger, use a braking unit (optional) and an external braking resistor (optional) in
combination.

*8: = Refer to Section 2.3.2 for switch functions.

*9: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

*10: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.
The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter F 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.

*11: When RES-CC is shorted and then opened, the inverter protective status is reset.
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[Standard connection diagram - sink logic]
The figure below shows an example of typical wiring in the main circuit 400V 355-500kW inverter.

Main circuit power source 1 2 +Dp -D:C
355~500kW Three-phase 380~440V-50Hz : H
Three-phase 380~480V-60Hz

MCCB MC RIL1A
K XS L21 Noise
~ ;(T 131 filter Vi
o M ain
® RlL12 H — circuit
S/L2.2 Noise ReA_ctlﬂ
a2 [ []fiter []oicut

) Fan [ Ou

----4 = 4
7~ 1'% 400/200V transformer _L RO
_:| (400V class only ©

| )

} y &S0

| 10

UV

: ' ¥

Y ri +SU 4
L

Control power supply FLA *8 [ Control

circuit

_ backup (Option) *8 FLB

Surge
suppressor

,_|
[

Forward run signal
Reverse run signal
Standby

Reset *9
Preset speed 1
Preset speed 2
Preset speed 3
Common

sbumes Jnejeq

b-contact of  :
overload relay |

*10:Be sure to short across
NO-CC

T \oltage signal:-10~+10V

f \oltage signal:0~10V
@ or current signal:4 (0)~20mA

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your Toshiba distributor, because an
inrush current limiting circuit is required in such a case.

: Three-phase power input is necessary to drive the fan if you want to use a DC power supply.

*5: Use a braking unit (optional) and an external braking resistor (optional) in combination.

*6: = Refer to Section 2.3.2 for switch functions.

*7: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.

= For details refer to Section 2.3.2.

To supply control power from an external power supply for backing up the control power supplied from the inverter, an

optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time

with the internal power supply of the inverter.

To back up control power, set the parameter £ 5~ 7 (Control power supply backup option failure monitoring) properly.

= For more information, refer to 6.33.24.

*9: When RES-CC is shorted and then opened, the inverter protective status is reset.

*
Iy

"
4
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 200V 0.4-45kW/400V 0.75-75kW inverter.

Main circuit power source
200V class: HESAN
0.4~45kW Three-phase 200~240V-50/60Hz :

400V class:
0.75~75kW Three-phase 380~480V-50/60Hz

+DC -DC "5

MCCB
/ *3 [ :
XS’,LZ Noiseq ~Main
TT/L3 filter cireuit
e
P24/PLC
F —¢ Forward run signal
R —ae Reverse run signal g
ST —ae Standby §
—=o Reset “10 |o@
*9 (0]
SA —e Preset speed 1 2
“9 | control S2 —e Preset speed 2 @
circuit S3 —=o Preset speed 3
7 0-1mA
From (a) ---

T Voltage signal:-10~+10V

Voltage signal:0~10V
or current signal:4 (0)~20mA

-{a)

Y

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

*1: The inverter is shipped with the terminals PO and PA/+ shorted with a bar (200V-45kW or smaller, 400V-75kW or smaller).
Remove this shorting bar when installing a DC reactor (DCL).

*2: The DC reactor is built in for models 200V-11kW~45kW and 400V-18.5kW~75kW.

*3: The noise filter is built in for models 200V-45kW or smaller and all of 400V.

*4: External braking resistor (option). Dynamic braking drive circuit built-in (GTR7) as standard for models 160kW or smaller.

*5: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*6: If you want to use a DC power supply to operate the inverter (200V: 18.5kW or more, 400V: 22kW or more), be sure to

contact your Toshiba distributor, because an inrush current limiting circuit is required in such a case.

*7: = Refer to Section 2.3.2 for switch functions.

: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

The optional control power backup unit can be used with both 200V and 400V models.

To back up control power, set the parameter ~ & % 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.
*10: When RES-CC is shorted and then opened, the inverter protective status is reset.

x
[

x
©
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 200V 55, 75kW/400V 90-280kW inverter.

Main circuit power source
200V class:

400V class:

*1:
*2:
*3:

*4:
*5:

*
(2]

*
<3

*8:
*9:

*6

55, 75kW Three-phase 200~240V-50/60Hz 1

90kW Three-phase 380~480V-50/60Hz
110~280kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

MCCB
/ 4 .
S/L2 Noisej| Main
T/L3 filter circuit
a Fan|[co
| £
: 7% 4001200V transformer
. |: ](400Vclasson\y)
o —= Forward run signal
[
Pl F Rg\lj """ —9 Reverse run signal |2
i {Mc;l &
: i +SU \v4 ST — Standby ¥
ik ¢ | Dt RES —o Reset *11 g
! S1 —o Preset speed 1 g
Control powz_ersuf)ply o *10[ Control S2 —9 Preset speed 2 G
s backup (Option) 110 circuit S3 —* Preset speed 3
b-contact of 8

overload relay | 0-1mA

T Voltage signal:-10~+10V

Voltage signal:0~10V
or current signal:4 (0)~20mA

>{a
\4 @
° —
Ammeter or voltmeter External potentiometer

(or voltage signal between RR/S4 and CCA:0~10V)

Be sure to connect the DC reactor.

To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

If you want to use a DC power supply to operate the inverter, be sure to contact your Toshiba distributor, because an
inrush current limiting circuit is required in such a case.

The noise filter is built in for models all of 400V.

For models 200V-75kW and 400V-110kW or larger, three-phase power input is necessary to drive the fan if you want to use
a DC power supply.

: Every 200V model of any capacity and every 400V model with a capacity of 160kW or less come with dynamic braking unit

drive circuits (GTR7) built into them as standard equipment, so if your inverter is among these models, connect an external
braking resistor (optional) alone.

: If you are using a 400V/200kW model or larger, use a braking unit (optional) and an external braking resistor (optional) in

combination.

= Refer to Section 2.3.2 for switch functions.

The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

*10: To supply control power from an external power supply for backing up the control power supplied from the inverter, an

optional control power backup device (CPS002Z2) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

The optional control power backup unit can be used with both 200V and 400V models.

To back up control power, set the parameter F 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.

*11: When RES-CC is shorted and then opened, the inverter protective status is reset.
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 400V 355-500kW inverter.

Main circuit power source *2+DC -DC
355~500kW Three-phase 380~440V-50Hz eedi,
Three-phase 380~480V-60Hz i

MCCB MC GIRE
= 15121 || Noise
~ XT 131 filter
- Main
= SRLL2 circuit
S/L22 Noise
T/L32 filter
) Fan | oo
:7—7—4 — *4
i1 400200V transformer L RO
] (400V class only ® P24/PLC
F » Forward run signal

» Reverse run signal
» Standby
® Reset *9

N

D¢ RES

P )

B 05

U lﬁﬂ o 10 R
i L,_‘ +SU Y ST

1 cc

sbumes Jnejeq

S1 » Preset speed 1
Control power supply ¢ *8 [ Control S2 ® Preset speed 2
backup (Option) *8 circuit S3 ® Preset speed 3
b-contact of . Surge "
overload relay suppreor 6 O 1A

¢ \oltage signal:-10~+10V

L ~-(a)

Voltage signal:0~10V
or current signal:4 (0)~20mA

NESC)
I

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0~10V)

*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your Toshiba distributor, because an
inrush current limiting circuit is required in such a case.

*4: Three-phase power input is necessary to drive the fan if you want to use a DC power supply.

*5: Use a braking unit (optional) and an external braking resistor (optional) in combination.

*6: = Refer to Section 2.3.2 for switch functions.

*7: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.

= For details refer to Section 2.3.2.

To supply control power from an external power supply for backing up the control power supplied from the inverter, an

optional control power backup device (CPS002Z2) is required. In such a case, the backup device is used at the same time

with the internal power supply of the inverter.

To back up control power, set the parameter ~ 5 4 7 (Control power supply backup option failure monitoring) properly.

= For more information, refer to 6.33.24.

: When RES-CC is shorted and then opened, the inverter protective status is reset.

x
[

*
©
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2.3 Description of terminals
2.3.1 Main circuit terminals
This diagram shows an example of wiring of the main circuit. Use options if necessary.
B Power supply and motor connections
i F-AST §
1 Connect the power Connect the motor :
Power supply ! cables to RL1, S/L2,  cables to UITT, VIT2 :
| | | i and T/L3. and W/T3. i
i ‘R/L1|S/L2|T/L3‘ ‘um|vn2|wn3‘ § Motor
No-fuse i i
breaker i i ﬂ
E

H Connection with peripheral equipment

No-fuse Magnetic InputAC radio noise
breaker contactor reactor

B Main circuit

High-attenuation

Surge
suppressing filter

reduction filter

Motor
Inverter

Zero-phase
reactor

PA PB
o—O

Braking resistor [Note]

Simplified

radio noise

filter

Note: Connect a braking unit
between the terminals PA/+
and PC/-, if necessary.

DC reactor

Terminal symbol

Terminal function

Grounding terminal for inverter casing

R/L1, S/L2, T/L3

R/L1.2,8/L2.2, T/L3.2)
1

(R/L1.1, 8/L2.1, TIL3 1,

Power input terminal
200V class:
0.4~75kW  Three-phase 200~240V-50/60Hz

400V class:
0.75~90kW Three-phase 380~480V-50/60Hz
110~500kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

U/T1, VIT2, W/T3

Connect to a (3-phase induction) motor.

Connect a braking resistor.

FFCl/‘tF’FI;?*Z Change the parameters A&, P&~ and A& [ F if necessary.
’ 200kW models and larger are not equipped with terminal PB.

This is a negative potential terminal in the internal DC main circuit. DC power supply can be input

PC/- across the PA/+ terminals (positive potential). (For 200V-18.5kW or more models, and 400V-22kW
or more models, an optional circuit is needed to suppress a rush current.)
Terminals for connecting a DC reactor (DCL: optional external device). Shorted by a short bar

PO, PA/+ when shipped from the factory (200V: 45kW or smaller, 400V: 75kW or smaller). Before installing
DCL, remove the short bar. (The rating of 400V-355~500 kW have the double terminals of PO.)
200V class: 75kW 400V class:110kW~500kW

RO, SO, TO Inverter’s cooling fan power input terminals. When using a DC power supply, connect three-phase

power cables. When using DC power for the main circuit, be sure to connect a three-phase power
supply to these terminals. For more information, refer to 10.6.5.

*1: Value in () 400V-355~500kW.
*2: Value in () 200V-55kW or larger, 400V-90~160kW.
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2.3.2 Control circuit terminal block
The control circuit terminal block is common to all equipment.
Sink logic
(VFAS 1 =eeeex-\WN, HN) \:m]]]ﬂ" % 4
[~ 010V FM
SOURCE —\ 0-20mA __O-1mA
PN sw2
SWA1 <
RR/S4
Source logic [PP_[RR/SA[CCA] VIl [ RX [ FM [ AM ﬁ:ml
(VFAS 1 —skrsse-\WP) == = = — — = —1|
H ) [@)][«)«>)i[@)@)c
SOURCE | SINK ( Sw3
* |
INT/PLC|PLCi INT
|—4 C[*SUL F [ R [ S1]S2 [S3[RES] : pULSOUT1 L0
SWA1 ST [ CC [NO [P22PLIJOUTAIOUT2] CC
EEEEEEE Swé

Ll

& = S

\ ST-CC Shorting bar (VFAS1-****-WN, HN)

= How to set input terminal function, refer to section 7.

Terminal | Input/ Function (Sink logic) Function (Source logic) Electrical specifications
symbol | output VFAS1-****- H1,HN,WN VFAS1-****-WP P
Shorting across F-CC causes forward Shorting across F-P24/PLC causes oltage free contact
F Input rotation; open causes deceleration forward rotation; open causes input
stop. (Across ST-CC is short state.) deceleration stop. 24Vdc-5mA or less
Shorting across R-CC causes reverse | Shorting across R-P24/PLC causes o "
R Input rotation; open causes deceleration reverse rotation; open causes i Lan current signal.
f : : Choose low current :
stop. (Across ST-CC is short state.) deceleration stop. ! contacts to avoid
The motor is on standby if ST and CC | The motor is on standby if ST and : poor connection
ST Input § are connected. It coasts to a stop if this | P24/PLC are connected. It coasts to a ) p
P = | connection is broken. This terminal can | stop if this connection is broken. This *Sink/source selectable
% be used for interlocking. terminal can be used for interlocking. with SW1
5° | Shorting and then opening RES-CC Shorting and then opening RES- Sink input
|2 | cancels the status held by an inverter | P24/PLC cancels the status held by an ON:Less than DC10V
RES | Input S | protective function. When the inverter | inverter protective function. When the OFF:DC16V or more
P % is operating normally, shorting and inverter is operating normally, shorting Source input
3 | then opening RES-CC produces no and then opening RES-P24/PLC ON:DC11V or more
3 OFF:Less than DC5V
! effect. produces no effect. :Less than
s1 Input 2 Shorting across S1-CC causes preset | Shorting across S1-P24/PLC causes Note:
P 3 speed operation. preset speed operation. Even when an
8 external power supply
S'| Shorting across S2-CC causes preset | Shorting across S2-P24/PLC causes is used (in sink logic
S2 Input [© . . -
< | speed operation. preset speed operation. mode, i.e., when
SINK (PLC) is
Shorting across S3-CC causes preset | Shorting across $3-P24/PLC causes selected), connect the
S3 Input ; : reference
speed operation. preset speed operation. =
potential-side (0V.
SW3: When SW3 is in the S4 position, | SW3: When SW3 is in the S4 position, side) cable from the
RR/S4| Input S4 and CC are shorted and preset S4 and P24/PLC are shorted and preset | power supply to the
speed operation is selected. speed operation is selected. CC terminal.
SW1=SINK (INT): Sink logic (When SW1=SINK (PLC): Sink logic (When an SW1=SOURCE (INT/PLC):
the internal 24V power supply is used) external 24V power supply is used) Source logic (When the internal 24V
power supply or an external 24V power
If SW1 is set to 1 If SW1is set to 2 supply is used)
P24/PLC P24/PLC If SW1is setto 3
SOURCE 4 SOURCE
[peapic |
cc
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Terminal Input/ Function (Sink Source logic) Elg(l:tnc.al Inverter internal circuits
symbol output specifications
24Vdc power output (when SW1 is in any
Output | position other than PLC) 24Vdc-200mA -
P24/ 24V internal output terminal
PLC If SW1 is turned to the PLC position, this
Input terminal can be used as a common terminal - -
when an external power supply is used.
Common | Digital signal equipotential (0V) terminal for the
CC*1 | toinput/ | control circuit and equipotential (OV) terminal - -
output | for an optional control power supply backup.
10Vvdc
PP Output | Analog input setting power output (Permissible load
current:10mAdc)
SW3: Multifunction programmable analog input
terminal when SW3 is in the RR position. 10Vdc
RR/S4 Input X X .
Standard default setting:0~10Vdc input and (Internal impedance:30 kQ)
0~60Hz frequency.
Multifunction programmable analog input. 10Vde A
Standard default setting: 0~10Vdc input and . . 15k
(Internal impedance:30 kQ)
VN1 | input | 9780Hz frequency. 22 5k
This terminal can also be used as a 4-20mAdc
; . . 4~20mA
(0-20mAdc) input terminal, if the parameter (Internal impedance:2420)
F {08 setto {. P ’
P15
Multifunction programmable analoglinput. 10Vdc 15
RX Input giair%%aég gz;aljjétnsc?tlng.OﬂWVdc input and (Internal impedance:22 kQ) -
1mA full-scale DC
ammeter (Allowable
load resistance 7.5kQ or
Multifunction programmable analog output. less) or 7.5Vdc-1mA
Standard default setting: output frequency full-scale DC voltmeter
Use this terminal to connect a 1mAdc full-scale 0-10V full-scale DC
FM Output | ammeter. This terminal can also be used as a voltmeter (Allowable
0-10V (F 5 & /=) or 0-20mA terminal load resistance 500Q or
(FRE {= 1) ifthe SW2 switch is set to more)/0-20mA (4-20mA)
0-10V/0-20mA side. Full-scale DC ammeter
voltmeter (Allowable
load resistance 500Q or
less)
1mA full-scale DC
Multifunction programmable analog output. ammeter ammeter
Standard default setting: output current (Allowable load a7k
AM Output | Use this terminal to connect a 1mAdc full-scale | resistance 7.5kQ or
ammeter or 7.5Vdc (10Vdc)-1mA full-scale less) or 7.5Vdc-1mA
voltmeter. full-scale DC
voltmeter
Multifunction programmable open collector -
output. The default setting is to output a signal
OUTH when output low speed threshold has been
reached. Depending on the SW4 setting,
pulses are output with frequencies of 1.00kHz Open collector output
to 43.20kHz. Standard default setting:3.84kHz 24Vdc-50mA
Output | Multifunction programmable open collector
output. By default, it is set to output a signal *Sink logic/source
ouT2 RS . . ; -
indicating the completion of acceleration or logic switchable
deceleration.
Digital output signal equipotential (0V) terminal
NO for the control circuit. It is isolated from the CC
terminal.
CCA (t:ommon Analog input/output signal equipotential (0V)
*1 0input/ | o minal for the control circuit. - -
output

*1: Although the CC terminal and the CCA terminal are not insulated, they should be used separately, one for the logic circuit and
the other for the analog circuit
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Terminal Input/ Function (Sink Source logic) Elgcltrlc.al Inverter internal circuits
symbol output specifications
+SU Voltage:24Vdc+10%
DC power input terminal for operating the U;e apower supply 4 P24
P with a current rating +SU
control circuit. Connect a control power backup
Input X X of 1.05A or more.
device (optional) between +SU and CC. .
(In case of not install cC
options, current rating
is 300mA )
Relay contact output. Contact rating 250Vac-2A
FLA Used to detect the activation of the inverter's 30Vde-1A
FLB Output | protective function. Contact across FLA-FLC is :at resistance load
FLC closed and FLB-FLC is opened during 250Vac-1A
protection function operation. :cos9=0.4
|
Default setting
SW SW settings (Settings marked Function
with e)
SOURCE S”:\‘K . Setting for using the inverter’s internal power supply in sink logic
INT/PLC {PLC (-H1,HN,WN) mode
SWi SOURCE s":\‘K Setting for using the inverter’s external power supply in sink logic
INT/PLC mode
SOURCE | SINK o
; Setting for operating the inverter in source logic mode
INT/PLC |PLC} INT (-WP) 9 P 9 9
o0-10v FM ) . )
0-20mA ___ 0-1mA Setting for using the analog output terminal FM to output current
L]
of 0-1mA
Sw2 o-10v FM Setting for using the analog output terminal FM to output current
0-20mA__ 0-1mA of 0-10V or 0-20mA (4-20mA)
I:l] 0-10V (FA & {=0)or0-20mA (F 5 £ /= I) can be selected by
changing parameter settings.
RR/S4
S4 RR Setting for using the input terminal RR/S4 as an analog input
L]
D:l terminal (0-10Vdc)
SW3
RR/S4
S4 RR Setting for using the input terminal RR/S4 as a contact input
OuTH1 Setting for using the output terminal OUT1 as a logic output
PULS LO terminal
L]
When turning the switch to this position, always set the
parameter £ 5 5 5 to [ (logic output).
Sw4
ouT1 Setting for using the output terminal OUT1 as a pulse output
PULS Lo terminal
When turning the switch to this position, always set the
parameter £ 5 &5 5 to ! (pulse output).
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B Sink logic/source logic (When inverter's internal power supply is used)
Current flowing out turns control input terminals on. These are called sink logic terminals.
The method generally used in Europe is source logic in which current flowing into the input terminal turns it on.
Sink logic terminals and source logic terminals are sometimes referred to as negative logic terminals and positive
logic terminals, respectively.

Each logic is supplied with power from either the inverter's internal power supply or an external power supply, and its
connections vary depending on the power supply used.

<Examples of connections when the inverter's internal power supply is used>

SINK SOURCE
INT INT/PLC
SwWi1 SW1
28Vpe { 24Voe
nput [Common |P24PLC Input
Output F
Output |F
Common | CC
! 24V, i
Output o Output
P24/PLC
NO
Input ouT1
Common CCl
Programmable Inverter Programmable Inverter
controller controller
Inverter Inverter

0 P24/PLC

*1:Be sure to short across NO-CC
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B Sink logic/source logic (When an external power supply is used)
The P24/PLC terminal is used to connect to an external power supply or to insulate a terminal from other input or
output terminals. Use the slide switch SW1 to switch between sink logic and source logic configurations.

<Examples of connections when an external power supply is used>

SINK SOURCE |
El:l INT/PLC n
SW1 SwWi1
24V 24Vpe
Common [P24/PLC Input Input
Output |F
+ ICommon | CC
24V, !
= Output 240 Output
[Common | NO
Input OouT1
Input ouT1
(Common | NO
Programmable Inverter Programmable Inverter
controller controller
External 24V External 24V
power suppl! power supply
oV +24V ov +24V

Note: Be sure to connect the 0V terminal on the external power supply to the CC
terminal on the inverter.

*When OUT1 is used as a pulse output terminal (when SW4 is in the PULS position), the circuit
shown below is always formed regardless of the logic selected (sink or source) and the power
supply used (internal or external power supply).

P24

OUT1 Sw4 PULS
cc 3
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2.3.3 RS485 communication connector
The VF-AS1 is equipped with two connectors: a two-wire RS485 connector (on the operation panel) and a four-wire
RS485 connector. The two wire RS485 connector is used to connect an external option (such as remote keypad or
computer) to the inverter. To connect to a network, use the four-wire RS485 connector, following the instructions

below.
2-wire RS485 communication
4-wire RS485 communication
2-wire RS485 4-wire RS485
Signal Pin Description Signal Pin Description
name | number name | number
DA 4 Same phase data RXA 4 Same phase reception data (positive line)
DB 5 Anti-phase data RXB 5 Anti-phase reception data (positive line)
SG 8 Ground line of signal data TXA 3 Same phase transmitting data (positive line)
This table shows signal line of inverter side. TXB 6 Anti-phase transmitting data (positive line)
*Never use pin-1,2, 3,6 and 7. SG 2,8 Ground line of signal data

This table shows signal line of inverter side.
(Example: RXA signal is received by inverter.)
* Never use pin-1 (P24) and pin-7 (P11).

B Connection diagram for 4-wire RS485 communication

cross each other straight straight
Upper computer
or VF-AS1 AS1 (slave) AS1 (slave) AS1 (slave)

//

(master)
i RXA RXA RXA RXA E}
RXB RXB RXB RXB
TXA TXA TXA TXA
TXB TXB TXB TXB ﬁ
SG SG SG

SG Y 1
V_\\hl
resistance
1009 -1/4W.

M Note

* Separate the communication line and the main circuit wiring by 20cm or more.

* Never use pin-1 (P24) and pin-7 (P11).

* Connect RXA and RXB, between TXA and TXB using twisted pair cable.

* Connect terminating resistances at both ends of a transmission line.

*When using 2-wire type, short RXB to TXB and RXA to TXA.
When connecting a communications device via the two-wire connector, carefully read the precautions for use in the
operating manual for the communications device.

*When connecting the VF-AS1 to other inverters, you do not need to connect the master receive lines (pins 4 and 5)
or the slave send lines (pins 3 and 6).

B-16
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3. Operations=—

This section explains the basics of operation of the inverter.

Check the following again before starting operation.
1) Are all wires and cables connected correctly?
2) Does the supply voltage agree with the rated input voltage?

A Warning

O

Prohibited

« Do not touch inverter terminals when electrical power is applied to the inverter even if the motor
is stopped.
Touching the inverter terminals while power is connected to it may result in electric shock.

« Do not touch switches when the hands are wet and do not try to clean the inverter with a damp
cloth.
Such practices may result in electric shock.

« Do not go near the motor in alarm-stop status when the retry function is selected.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the motor
unexpectedly restarts.

Mandatory

« Turn power on only after attaching the front cover or closing door if enclosed in a cabinet.
If power is turned on without the front cover attached or closing door may result in electric shock
or other injury.

« If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately turn
power off.
If the equipment is continued in operation in such a state, the result may be fire. Call your local
sales agency for repairs.

« Always turn power off if the inverter is not used for long periods of time.

< Do not turn on the power before attaching the front cover.
When enclosed inside a cabinet and using with the front cover removed, always close the cabinet
doors first and then turn power on. If the power is turned on with the front cover or with the
cabinet doors open, it may result in electric shock.

« Make sure that operation signals are off before resetting the inverter after malfunction.
If the inverter is reset before turning off the operating signal, the motor may restart suddenly

causing injury.
A Warning

Q@

« Do not touch heat radiating fins or discharge resistors.
These devices are hot, and you'll get burned if you touch them.

Prohibited
contact
» Observe all permissible operating ranges of motors and mechanical equipment. (Refer to the
motor's instruction manual.)
Not observing these ranges may result in injury.
Prohibited
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31 Setting/monitor modes

The VF-AS1 has the following three setting/monitor modes.

[ Standard monitor mode] The standard inverter mode. This mode is enabled
when inverter power goes on.

This mode is for monitoring the output frequency and setting the frequency reference value. If also
displays information about status alarms during running and trips.
« Setting frequency reference values = Refer to Section 3.2.2.
« Status alarm
If there is an error in the inverter, the alarm signal and the frequency will flash alternately in
the LED display.
£ : When a current flows at or higher than the overcurrent stall prevention level.
F: When a voltage is generated at or higher than the over voltage stall prevention level.
: When the cumulative amount of overload reaches 50% or more of the overload trip
value.

—~

=

: When temperature inside the inverter rises above overheating protection alarm level
(about 95<C)

[ Setting monitor mode] The mode for setting inverter parameters.
= How to set parameters, refer to Section 4. 1.

This mode is divided into two modes according to the parameter readout mode
selected.

Quick mode :Eight frequently used basic parameters are just displayed.
The maximum 32 parameters that you select by
yourselves are displayed.

Standard setting mode :Both basic and extended all parameters are displayed.

[ Status monitor mode J The mode for monitoring all inverter status.

Allows monitoring of set frequencies, output current/voltage and terminal

information.

= Refer to Section 8.

Pressing the key ‘ will move the inverter through each of the modes.

a0l~g

Standard monltor mode
(when the power is turned on)

Monitoring of Status monitor mode Setting monitor mode
) i A H How to search and set
operation status Sis eisy
Refer to AN 1SS ~ parameters
= oo e 00 = Refer to Section 4.1.
Section 8.1. v !
RS, S S
! o
' Li.Le .

C-2
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3.2 Simplified operation of the VF-AS1

On of three operation modes can be selected: terminal board operation, operation panel and combination of both.
= For other operation modes, refer to Section 5.5.

[Terminal board mode] :Operation by means of external signals

[Operation panel mode ] :Operation by pressing keys on the operation panel

[Operation panel + terminal board mode ] :Frequency, start/stop signals can be

sent individually from the operating panel and terminal board.

3.2.1 Terminal board operation
In this mode, the motor is started or stopped according to the ON/OFF signal to input terminals (such as the ST
terminal and the F terminal). Also, the frequency is set according to the potentiometer/voltage/current signals to
analog input terminals (such as the RR/S4 terminal, VI/Il terminal and RX terminal).
= For more details, refer to Section 7.

B Example of standard connection

MCCB Motor
—_X
Power  ——¢
Supply  e——3¢

ON:Forward run, OFF:Deceleration stop
Inverter ON:Reverse run, OFF:Deceleration stop

Stand-by:ON:Stand-by, OFF:Coast stop

RX VI/I RR/S4 PP

Voltage signal:-10~+10Vdc

Voltage signal:0~10Vdc
or current signal:4(0)~20mAdc

External potentiometer (or voltage signal RR/S4-CCA:0 to 10Vdc)

B Run/Deceleration stop [Selecting a command mode for basic parameters £ /15 d= (standard default]

setting)
EI and are connected: Forward run

% For coast stop
EI and are disconnected: Deceleration stop Open the connection between ST and CC
when stopping the motor in the state
(When terminals and are electrically connected) described at left. The monitor on the inverter
. at this time will display £ F F. top
— Deceleration | motor e
Frequency \< speed / \
F-CC _l—— 8§F
F-CC ON
: —————OFF
stec ON
H L OFF
ST-CC | ON
— OFF

C-3
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B Frequency setting

1) Setting the frequency using potentiometer

N

)

* Potentiometer
PP The operation frequency by potentiometer (1~10kQ- 1/4W ) for setting
MAX = Refer to Section 7.3 for details of adiustment.
RR/S4 :Frequency settings 60Hz
With potentiometer

MIN Frequency

CCA 0

MIN MAX

[Parameter setting]
[Set the “basic parameter frequency setting mode selection 1” parameter F /75 o to 2. |

(There is no need to set this parameter before the first use after purchase.)

Setting the frequency using input voltage (0~10V)

*Voltage signal

Voltage signal (0~10V) for setting the operation frequency
+ RR/S4 = Refer to Section 7.3 for details of adjustment.
:Voltage signal 0-10Vdc 60HZ |mmmmmmmmmmmmemee -
|
|
_ CCA Frequency !
|
i
|
0 |
0Vdc 10vdc

[Parameter setting]

[Set the “basic parameter frequency setting mode selection 1” parameter F /7 f to 2.

(There is no need to set this parameter before the first use after purchase.)

3) Setting the frequency using current input (4(0)~20mA)

% Current signal

Current signal (4(0)~20mA) for setting the operation frequency
+ Vil = Refer to Section 7.3 for details of adjustment.
:Current signal 4(0)-20mAdc
60Hz
- CCA Frequency

4mAdc 20mAdc

[Parameter setting]

Set the “extended parameter analog input VI/II voltage/current switching”
parameter F /70 4 to .

In addition, set the “basic parameter frequency setting mode selection 1” parameter
FillBto 1

To bring the operation frequency to OHz at an input current of 4mA, set the “VI/Il input

point setting 1” parameter F 2 {to 2.

c4
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4) Setting the frequency using input voltage (0~10Vdc)

*\oltage signal
Voltage signal (0~10V) for setting the operation frequency

= Refer to Section 7.3 for details of adjustment.
Vi !
+
:Voltage signal 0-10Vdc 60Hz
- CCA Frequency
0
0vdc 10Vdc

[Parameter setting]

Set the “extended parameter analog input VI/II voltage/current switching”
parameter F /T4 to {.

In addition, set the “basic parameter frequency setting mode selection 1” parameter
F {05 to [ (default setting).

5) Setting the frequency using input voltage (0~%10Vdc)
The direction can be changed by switching between positive and negative signals.

*Voltage signal
Voltage signal (0~+10V) for setting the operation frequency
= Refer to Section 7.3 for details of adjustment.
+ RX )
:Voltage signal 0~+10Vdc
Forward run
60Hz
- CCA
-10Vde
Reverse run +10vdo
[Parameter setting] 60Hz
[Set the “basic parameter frequency setting mode selection 1” parameter F /7 5 f to 3. |

Note: Set reference frequency priority selection & 23 to I (F 71 d/F 25 7 terminal switching, default setting).
Changing the settings of two speed command parameters at a time, refer to Section 6.6.

[Example of setting: To set the frequency by applying a current of 4(0)-20mAdc via the VI/II terminal.]

Key operated LED display Operation
Displays the operation frequency. (Perform during operation stopped.)
oo (When standard monitor display selection £ 7 (5= [Output
frequency])
RUH Displays the first basic parameter “History function (4 L/ H).”

@ @ Fhbd Press either the A or W key to select “F /15 d.”

2 Press the ENTER key to display the parameter setting (Default
setting: ).
@ { Press the ¥/ key to change the parameter to /.
LT Press the ENTER key to save the changed parameter. F /7o and the
! T parameter are displayed alternately.

C-5
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Key operated LED display Operation

o Press either the A key or the ¥/ key to change to the parameter
e group £ - -.

Press the ENTER key to display the first extended parameter £ {5 .

‘n
&3
3

l
3
o

Press the A key to changeto F ([

Pressing the ENTER key allows the reading of parameter setting.
(Default setting:{7)

Press the A key to change the parameter to .

Press the ENTER key to save the changed parameter. 5 {5 and
the parameter are displayed alternately.

90600

Press either the A key or the 57 key to change to the parameter

>
S

group F ' - -.
Foon Press the ENTER key to display the first extended parameter F 2 7.
Fao Press the A keytochangeto F @[ /.

Pressing the ENTER key allows the reading of parameter setting.
(Default setting:{7)

g
e

Press the A key to change the parameter to = 7.

Press the ENTER key to save the changed parameter. 5 2 { and
the parameter are displayed alternately.

OOP®
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3.2.2 Panel operation
This section describes how to start/stop the motor, and set the operation frequency with the operating panel.

@ @ +Set frequency Example of basic connection
:Motor starts mces
—_% ©RI/L1

Power ——3¢ © siL2
:Stop the motor SUPPIY g © TIL3
(deceleration stop)

"% For coast stop
Change the setting of the
parameter ~ 72 f.

Motor Coast stop

Shorted by a
shorting bar
when shipped
from the
factory.

(-WN and -HN
products.)

Inverter

speed

CCA  RX VI/IIRRIS4 PP

% The operation frequency can
be changed anytime even =
during operation.

EChanging parameter settings
For control panel operation, parameter settings need to be changed in advance.
If you use parameter A L{ 4 that makes it possible to select an operation mode in one operation, you can complete
this operation by just making settings once.
Here are the steps to be followed to change the setting to 5 (frequency setting and operation by means of the
control panel).

Setting procedure]

Key operated LED display Operation

Displays the operation frequency (operation stopped). (When

o
HH standard monitor display selection ~ 7 {{/=[ [Output frequency])

Press the EASY key.

A L+ (automatic function setting) at the head of the basic parameters
available in quick mode is displayed.

Press the ENTER key to display the parameter setting (Default
setting:{7).

Press the A key to change the parameter to 5 (Frequency setting
and operation on operation panel).

Press the ENTER key to save the changed parameter. 5/ % and the

LSRN ,
e parameter are displayed alternately.

0000

*Pressing the MODE key returns the display to standard monitor mode (displaying operation frequency).

C-7
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W Example of operation panel control
Key operated LED display Operation

The running frequency is displayed. (When standard monitor display
selection £ 7 {J=0 [Output frequency])

@ @ so0 Set the operation frequency.

Press the ENTER key to save the operation frequency. ~{ and the
frequency are displayed alternately.

i
(R

Pressing the RUN key causes the motor to accelerate to the set
frequency in the specified acceleration time.

£3
3
U

(]
o3
£

50.0 Pressing the A key or the ¥ key will change the operation frequency
s even during operation.
A Pressing the STOP key reduces the frequency and causes the motor to
5 Ll = L
decelerate to a stop.

M Selecting a stop mode with the operation panel
In addition to deceleration stop by pressing key (in the specified deceleration time), the operating panel has

the following two stop modes.

Stop mode Action Operation, setting, etc.
Coast stop In this mode, power This stop mode is enabled only in modes where the operation
supply from the panel can be used for operation.
inverter to the motor | To enable the coast stop mode, set the parameter = 72 (= .
is shut off = For more details, refer to Section 6.36.6.
instantaneously, *Default setting:F 7.2 {={ (Deceleration stop)

which causes the
motor to coast stop.

Emergency stop A stop mode can be In modes other than the operation panel operation mode, you can

(from the selected from among: | stop the motor (emergency stop) by entering a command from the
operation panel in | « Coast stop operation panel. (To quickly stop the motor in the operation panel
modes other than | « Deceleration stop operation mode, set the parameter ~ 7.2 ! to this mode.)
the panel « Emergency DC Pressing the STOP key on the panel twice enables emergency
operation mode) braking stop.
« Deceleration stop (1) Press the STOP key.
Note: Default “E [ F F” starts blinking.
setting:F 51 3=00 | (2) Press the STOP key again.
(Coast stop) F & 3(Emergency stop)={7 to 3, the motor makes an emergency

stop (or trips) according to the setting. “£” will be displayed and a
failure detection signal generated (FL activated). Select the output
terminal function {34 ( {3 5) to deactivate FL.

To clear “£ [1 F F,” press any key other than the STOP key while
“E 0 F F”is being displayed.

= For more details, refer to Section 6.33.3.

*Default setting:# 5 & 3={ (Coast stop)

" Warning -
The emergency stop function is designed to forcefully stop
the motor by pressing the Stop key on the operation panel in
modes other than the operation panel control mode. i
The emergency stop function cannot be disabled by any
setting. Every emergency stop is memorized as a trip in the
trip history record.
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4, SearchWMeters

There are two types of setting mode quick mode and standard setting mode.

[ Quick mode ]

[ Standard setting mode]

: EASY key: ON

Eight frequently used basic parameters are just
displayed (Factory default position).
Quick mode (EASY)

Title Function
M Automatic function setting
A VIf control mode selection
FH Maximum frequency
Aarr Acceleration time 1
JEC Deceleration time 1
LHr Motor electronic thermal protection level 1

£n FM terminal meter adjustment
Registered parameter display selection

FEEL

4

Parameters you selected can be displayed by changing
the parameter. (Up to 32 parameters)

: EASY key: OFF

Both basic and extended all parameters are displayed.

—[ Basic parameters ]

—[ Extended parameters ]

: This parameter is a basic parameter for the

operation of the inverter.
= For details of basic parameters, refer to Section 5.
= For parameter settings, refer to Section 11.

:The parameters for detailed and special

setting.
= For details of extended parameters, refer to Section 6.
= For parameter settings, refer to Section 11.

For reasons of safety, the following parameters have been set up so that they cannot be reprogrammed while the

inverter is running.

[Basic parameters]

AU (Automatic acceleration/deceleration)

AU (Automatic torque boost)

AU (Automatic function setting)

L4  (Command mode selection)

Fld  (Frequency setting mode selection 1)

PE (V/f control mode selection)

wi (Base frequency 1)

I (Base frequency voltage 1)

FH (Maximum frequency)

Uub (Auto-restart control selection)

Yol (Regenerative power ride-through control)
Fh (Dynamic braking selection)

Fhr (Dynamic braking resistance)

PLLCF  (Allowable continuous braking resistance)
EHFP (Factory default setting)

= To write-protect extended parameters during operation, refer to Section 11.

D-1
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4.1 How to set parameters

This section explains how to set parameters, while showing how parameters are organized in each setting monitor
mode.

4.1.1 Setting parameters in_the selected quick mode

To place the inverter in this mode, press the key (the LED lights up), and then press the key.

Note that extended parameters are not displayed in the quick mode.

Quick mode (EASY)

Title Function
N Automatic function setting
Pr VIf control mode selection
FH Maximum frequency
arr Acceleration time 1
HJEr Deceleration time 1
EHr Motor electronic thermal protection level 1
£n FM terminal meter adjustment
PCEL Registered parameter display selection

@
&
.
Bupes Jejoweled oiseq

* Parameter title and the setting
value are displayed alternately.

. paeAe|dsip ale Jojoweled pIEpUE)S JO SpUB| 8

@I Enter key @@:Select key IMode key
Used to set values Used to select Used to select mode
and return to item and operation level

previous menu

W How to set basic parameters

(1) Selects parameter to be changed. (Press the@or 0 key.)
(2) Reads the programmed parameter setting. (Press the key.)
(3) Change the parameter value. (Press the or ey.)

(4) Press this key to save the change. (Press the @key.)

“m Adjustment range and display of parameters

H {: An attempt has been made to assign a value that is higher than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the upper
limit.
An attempt has been made to assign a value that is lower than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the lower

~
3

limit.
If the above alarm is flashing on and off, no setting can be done of values that are equal to or greater than H { or
equal to or lower than ! [J.
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4.1.2 Setting parameters in_the standard setting mode

Press the key to place the inverter in this mode.

W How to set basic parameters
1) Selects parameter to be changed.
(Press the or key.)
2) Reads the programmed parameter setting.

{Pragg thalcur) kav )
- (Press the{ext) key.)
] ~
[N Change the parameter value.
Standard monitor mod (Press the or key.)

~

Press this key to save the change. (Press the @key.)

Bupes sejpweled oiseg

pake|dsip a.e Ja}oweled pJepuE)s JO SpuU 05

©) @ @ © %

I oo He ooieF

* Parameter title and the
_ Enter key . Select key . Mode key setting value are displayed
@' Used to set values @@ Used to select ‘ Used to select mode alternately.
andreturnto - item— and operation level - .

previous menu

pmm——————

Dt
]
Bumes Jejeweled papusixy

au

W How to set extended parameters

Each extended parameter is composed of an “F” and three figures that follow the f, so first select and read out the
heading of the parameter you want “F {- -"~“F 5 - - " (“F ! - -":Parameter bearing a number between 100 and
199, “F 5 - - ":Parameter bearing a number between 900 and 999)

(1) Select the title of the parameter you want to change. (Press the@ or key.)

(2) Press the Enter key to activate the selected parameter. (Press the key.)

(3) Selects parameter to be changed. (Press the@ or 0 key.)

(4) Reads the programmed parameter setting. (Press the key.)

(5) Change the parameter value. (Press the @or key.)

(6) Press this key to save the change. (Press the @ key.)




TOSHIBA E6581301

W Adjustment range and display of parameters

H {: An attempt has been made to assign a value that is higher than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the upper
limit.
An attempt has been made to assign a value that is lower than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the lower
limit.
If the above alarm is flashing on and off, no setting can be done of values that are equal to or greater than H { or
equal to or lower than ! .

~
3

4.2 Functions useful in searching for a parameter or changing a parameter setting

This section explains functions useful in searching for a parameter or changing a parameter setting. To use these
functions, a parameter needs to be selected or set in advance.

[ Changed parameter search function ]

Automatically searches for only those parameters that are programmed with values
different from the standard default setting. To use this function, select the [ i~ 1/
parameter.

= For more details, refer to Section 5.21.

[ Parameter change history function ]

Automatically searches for the last five parameters that have been set to values
different from their standard default values. To use this function, select the A L/ H
parameter.

= For more details, refer to Section 5.1.

[ Function of resetting all parameters to their default settings ]

Use the £ 4 - parameter to reset all parameters back to their default settings.
= For more details, refer to Section 5.20.
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5. Basic pM

5.1

This parameter is a basic parameter for the operation of the inverter.
= Refer to Section 11, Table of parameters.

History function

: History function

-
/ e+ Function

parameter.

Automatically searches for 5 latest parameters that are programmed with values different from
the standard default setting and displays them in the A [/ H. Parameter setting can also be

changed within this group AL/ H.
This function comes in very handy when you adjust the inverter repeatedly using the same

Note 1: If no history information is stored, this parameter is skipped and the next parameter A1/ /.

‘

Note 2: HE A o and £ ~ o are added respectively to the first and last parameters in a history of changes.

[Setting methods]

Key operated LED display Operation
Displays the operation frequency (operation stopped).
o.0 (When standard monitor display selection 5 7 (7=
[Output frequency])
@ Aun The first basic parameter “History function (5 L/ H)” is
displayed.
@ ACEC The parameter that was set or changed last is displayed.
@ 8.0 Press the ENTER key to display the set value.
@ @ 5.0 Press the A key and ¥ key to change set value.

®

Press the ENTER key to save the changed value. The
parameter name and the programmed value will flash on
and off alternately.

e

Use the same steps as those given above to display
parameters that you want to search for or change setting
with the A key and V key.

HERD
(Erd)

H E R First historic record
EF~d :Last historic record

Parameter display

RN
UH

l

I ng I ng
[l i

l

o
PN

Press the MODE key to return to the parameter setting
mode AL/ H.

After that you can press the MODE key to return to the
status monitor mode or the standard monitor mode (display
of operation frequency).

E-1
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5.2

Setting acceleration/deceleration time

: Automatic acceleration/deceleration
: Acceleration time 1
: Deceleration time 1

* Function
1) For acceleration time 1 5 [ programs the time that it takes for the inverter output frequency to go from
OHz to maximum frequency F H.
2) For deceleration time 1 o/ £ [ programs the time that it takes for the inverter output frequency to got from
maximum frequency F A to OHz.

,_______\
N -

5.2.1 Automatic acceleration/deceleration

This automatically adjusts acceleration and deceleration time in line with load size.

=i

* Adjusts the acceleration/deceleration time automatically within the range of 1/8 to 8 times as long as the
time set with the AL L or d £ L, depending on the current rating of the inverter.

=2

* Automatically adjusts speed during acceleration only. During deceleration, speed is not adjusted
automatically but reduced at the rate set with JE .

Output : Output :
frequency [Hz] When load is small frequency [Hz] When load is large

< > < »  Time [s] < > < »| Time [s]

Acceleration Deceleration Acceleration Deceleration

i Acceleration/deceleration time — decrease i Acceleration/deceleration time — increase

[ set AL { (automatic acceleration/deceleration) to { or 2. |

[Parameter setting]
Title Function Adjustment range Default setting

:Disabled (Manual setting)

{:Automatic setting .

2 :Automatic setting (during Y
acceleration only)

ALt Automatic acceleration/deceleration

I

* When automatically setting acceleration/deceleration time, always change the acceleration/deceleration time so
that it conforms with the load.
The acceleration/deceleration time changes constantly with load fluctuations.
For inverters that requires a fixed acceleration/deceleration time, use the manual settings (AL £, o £ ).

*When using a braking resistor or braking unit, do not set the 51/ {= {. Or the regenerative braking resistor may be
overloaded.

% Use this parameter after actually connecting the motor.

% Setting acceleration/deceleration time (4L L, o £ L) in conformance with mean load allows optimum setting that
conforms to further changes in load.

% When the inverter is used with a load that fluctuates considerably, it may fail to adjust the acceleration or
deceleration time in time, and therefore may be tripped.
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5.2.2 Manually setting acceleration/deceleration time

5.3

Set acceleration time from 0 (Hz) operation frequency to maximum frequency F A and deceleration time as the time
when operation frequency goes from maximum frequency ~ H to 0 (Hz).

Output frequency [Hz] A

AL =0 (Manual setting)

0 < > 4—»| Timi [s]

BLL IJET]
[Parameter setting]
Title Function Adjustment range Default setting

ion ti According t del

ACC Acceleration time 1 0. ![Note]~5 3 5 I sec. ccording to model
= Refer to page K-48.

jon ti A ing t |

dEL Deceleration time 1 . {[Note]~& 0 5 T sec. ccording to model
= Refer to page K-48.

Note: The minimum setting of acceleration and deceleration times have been set respectively at 0.1 sec. by default,
but they can be changed within a range of 0.01 sec. (setting range:0.01~600.0 sec.) by changing the setting of
the parameter £ 4 7 (default setting).
= For details, refer to Section 5.20.

*When using a setting of 7 £=2',3,4, 7 or & the drive may not operate normally without a motor connected. ,It will

be able to run normally by connecting the motor.

% If the programmed value is shorter than the optimum acceleration/deceleration time determined by load conditions,
overcurrent stall or overvoltage stall function may make the acceleration/deceleration time longer than the
programmed time. If an even shorter acceleration/deceleration time is programmed, there may be an overcurrent
trip or overvoltage trip for inverter protection.
= For details, refer to Section 13.1.

Increasing starting torque

: Automatic torque boost

* Function
Simultaneously switches inverter output V/f control and programs motor constants automatically
(auto-tuning function 1) to improve torque generated by the motor. This parameter integrates the
setting of special V/f control selection such as automatic torque boost or vector control.
O Constant torque characteristics (default setting)
O Automatic torque boost+auto-tuning 1
O Sensorless vector control 1+auto-tuning 1

Note: Square reduction torque control, sensor vector control (optional), etc. can be selected using the V/f
control mode selection parameter ' & .
= For details, refer to Section 5.6.

e e e e -

[Parameter setting]

Title Function Adjustment range Default setting
: Disabled (Always {7 is displayed.)
AUz Automatic torque boost | {: Automatic torque boost+auto-tuning 1 o
': Sensorless vector control 1+auto-tuning 1

Note: Parameter displays on the right always return to [ after resetting. The previous setting is displayed on the
left.

Ex. {0
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1) Increasing torque automatically according to the load

| Set the automatic torque boost AL/ 2= { (automatic torque boost+auto-tuning 1)|
Automatic torque boost 5 1/ 7= { detects load current in all speed ranges and automatically adjusts voltage output
from inverter. This gives steady torque for stable runs.

Note 1: The same characteristic can be obtained by setting the V/f control mode selection parameter ' £ to
(automatic torque boost) and F 4 [ I (auto-tuning 1) to 2. = Refer to Section 6.22.

Note 2: Setting AL/ to { automatically programs # £ to .

Note 3: If stable operation cannot be achieved with this setting, set the parameters .. (base frequency), v/ L s
(base-frequency voltage), F 4 5 (rated capacity of motor), F 4 {J & (rated current of motor) and F 45 7
(rated number of revolutions of motor) as specified on the motor nameplate, and then set £ 5[ [ to +
and AL/ 7 to { again.

2)  When using vector control (increasing starting torque and high-precision operations)

| Set the automatic torque boost A 1 2=¢2 (sensorless vector control 1+auto-tuning 1)]
Setting automatic torque boost A L/ &= (Sensorless vector control 1+auto-tuning 1) provides high starting torque
bringing out the maximum in motor characteristics from the low-speed range. This suppresses changes in motor
speed caused by fluctuations in load to provide high precision operation. This setting is most suitable for transfer
and lifting systems that are operated in speed control mode.

Note 1: The same characteristic can be obtained by setting the V/f control mode selection parameter = to 7
(Sensorless vector control 1) and £ 4 [ (Auto-tuning 1) to &. = Refer to Section 6.22.

Note 2: Setting 5/ & to & automatically programs 7 & to 3.

Note 3: If stable operation cannot be achieved with this setting, set the parameters s L. (base frequency), v/ w
(base-frequency voltage), F 4 5 (rated capacity of motor), F 4 {J & (rated current of motor) and F 45 7
(rated number of revolutions of motor) as specified on the motor nameplate, and then set £ 5 [ to +
and AL/ 7 to £ again.

0% 00 000000000000000000000000000000000000000000000000000000000000000000000000s0sssssssscscscsocosssocs,

If vector control cannot be programmed....

First read the precautions about vector control in 5.6, 9).

1) If the desired torque cannot be obtained = Refer to 6.22 selection 3.

2) If auto-tuning error “£ £ " appears = Refer to 13.1 and 6.22 selection 3.

L R R R R R R R R R T T PR PR PP PP R

secesecssecs
cesccscccses

W A Y2 (automatic torque boost) and P £ (V/f control mode selection)
Automatic torque boost is the parameter for setting V/f control mode selection (7 £ ) and auto-tuning 1 (F %7 )
together. That is why all parameters related to change automatically when A L{ & is changed.

Automatically programmed parameters
AuUZ P FHEOO
E E Check the programmed
PR P _ tvalueof P (IF AL s not B
o E Disabled (Always [ is displayed.) E changed, it becomes & (Vif
! ' constant).)
\ ] ] ! ] 2 E ted ({7 aft
{ | Automatic torque boost+auto-tuning 1 2 | Automatic torque boost c xepu ed (& after
1 . execution)
i 0
) : Executed ([ after
2 | Sensorless vector control 1+auto-tuning 1 3 | Sensorless vector control 1 & Ex ou (@
\ ] execution)

3) Increasing torque manually (V/f constant control)
The VF-AS1 inverter is set to this control mode by factory default.
This is the setting of constant torque characteristics that are suited for such things as conveyors. It can also be used
to manually increase starting torque.

To return to V/f constant control after changing the 5 f & setting:
Set the V/f control mode selection parameter P £ ={J (constant torque characteristic).

= Refer to Section 5.6.

Note:If you want to increase torque further, raise the setting value of manual torque boost v & .
How to set manual torque boost parameter . & = Refer to Section 5.7.
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5.4

Setting parameters by operating method

'
I
I
1
1
1
1

: Automatic function setting

* Function
Automatically programs all parameters (parameters described below) related to the functions by
selecting the inverter's operating method.

The major functions can be programmed simply.

Sem— e

[Parameter setting]

Title

Function

Adjustment range

Default setting

Automatic function setting

1:Disabled
{:Frequency setting
Z:Frequency setting

by means of voltage
by means of current

3:Voltage/current switching from external terminal
4: Frequency setting on operation panel and operation by

means of terminal

5: Frequency setting and operation on operation panel

[

Example:

When setting the parameter "f

Hy=3"

It will be the following indication.

IHJ‘II%IHHHIHSHIHJ'-I

3 times

Automatically programmed functions and parameter set values

}@IBD

A present set value is shown.

4: Frequency
{:Frequency |Z:Frequency =:Voltage/current | setting on 5 : Frequency
Default .n setting by setting by switching from operation panel | setting and
- {:Disabled ; ;
setting means of means of external and operation operation on
voltage current terminal by means of operation panel
terminal
Frm o |O:Terminal n. ) . .
chbd board - - - - L :Terminal board | /:Operation panel
4:Operation H:Operation
i . _ . IR .
FNOd |2RR/S4 Z:RR/S4 VI Z:RR/S4 panel panel
B
Fuiog ¥ Voltage - - {:Current input {:Current input - =
input
4
F 117 |Preset _ _ _ 1 4 :Frequency B B
(S3) speed priority switching
command 3
QoEnOdl m.ocan 0] LS
cana QRN QoFnod QRN QoFnod QRN
Faon ;eerTna;I - F 20 Tterminal F 20 Tterminal | F 28 Tterminal F 20 Tterminal | F 20 Tterminal
switching switching switching switching switching switching
Feot|0% - - 0% 20 % - -
FagT | evim - |ZRRris4 VIl VI :Operation :Operation
panel panel
= Refer to Section 11 for input terminal functions.
| Disabled (5 L 4=0)
No change is made to the parameter setting.
| Frequency setting by means of voltage: (A L 5= {)

Operation is performed by applying a voltage for setting the RR/S4 terminal 1 frequency.
When sink logic is selected:

ST-CC ON: Standby (ON (short-circuited) by default)

F-CC ON: Forward run

R-CC ON: Reverse run

Frequency setting by means of current

This setting is used to set the frequency by applying a current of 4-20mA to the VI/Il terminal.
ST-CC ON: Standby (ON (short-circuited) by default)

F-CC ON: Forward run

R-CC ON: Reverse run
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| Voltage/current switching by means of an external terminal

Switching between remote and local (different frequency commands) can be performed by turning on or off the S3 terminal.
In that case, apply a voltage via the RR/S4 terminal and a current via the VI/Il terminal.

S3-CC OFF: The frequency is set according to the voltage applied to the RR/S4 terminal.

S3-CC ON: The frequency is set according to the current applied to the VI/II terminal.

In sink logic mode: ST-CC ON: Standby (ON (short-circuited) by default), F-CC ON: Forward run, R-CC ON: Reverse run.

| Frequency setting with operation panel and operation with terminal board

This setting is used to set the frequency using the operation panel and to perform operation control using the terminal
board.
Use the @ and @ keys to set the frequency.

In sink logic mode: ST-CC ON: Standby (ON (short-circuited) by default),
F-CC ON: Forward run, R-CC ON: Reverse run.

| Frequency setting and operation with operation panel:

This setting is used to set the frequency and to perform operation control, using the operation panel.

Use the @ and @ keys to set the frequency.

Use the @ and keys to perform operation control.

5.5 Selection of operation mode

: Command mode selection
: Frequency setting mode selection 1

e <
* Function
These parameters are to program which command to the inverter (from operation panel, terminal board, remote
input device or options) will be given priority in running/stopping the operation and in frequency setting (speed).

I

1

1

1

1
~

<Command mode selection>
[Parameter setting]
Title Function Adjustment range Default setting

i Terminal input enabled
{:Operation panel input enabled (including LED/LCD option
Command mode input)
selection ':2-wire RS485 communication input
3:4-wire RS485 communication input
~:Communication option input

™
]
=
=N
o3

[Programmed value]

4'_7: [ Terminal board operation ] ON and OFF of an external signal Runs and stops operation.

(. [ Operation panel operation ] Press the and keys on the operation panel to Run and stop
a run. (including LED/LCD option input)

(]

[ 2-wire RS485 communication operation ] Run and stop commands are entered from the
2-wire RS485 communications device.
(Communication No.: FA00)

[XX]

[ 4-wire RS485 communication operation J Run and stop commands are entered from the 4-wire
RS485 communications device.
(Communication No.: FA04)

[ Communication option input enabled ] Signals from an optional communication device are used to
start and stop operation.
= For details, refer to Instruction Manual (E6581281,
E6581343, E6581288) specified in Section 6.42.

* There are two types of function: the function that conforms to commands selected by £ /7 [ =, and the function that
conforms only to commands from the terminal board.
= Refer to the table of input terminal function selection in Section 7.2.

* When priority is given to commands from a linked computer or terminal board, they have priority over the setting of

Lhid.
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<Frequency setting mode selection>
[Parameter setting]
Title Function Adjustment range Default setting

1:VI/Il (voltage/current input)

Z:RR/S4 (potentiometer/voltage input)

3:RX (voltage input)

4 :Operation panel input enabled (including
LED/LCD option input)

5 :2-wire RS485 communication input

Frequency setting mode & :4-wire RS485 communication input -

selection 1 7:Communication option input £

& :Optional Al1 (differential current input)

5:Optional Al2 (voltage/current input)

{1 :Motor operated pot mop setting

{ {:Optional RP pulse input

/2 :Optional high-speed pulse input

{3:-[Note 1]

"
]
£
oo

[Programmed value]

Speed setting commands are entered by external signals (0~10Vdc or 4(0)~20mAdc).

E': RR/S4 input Speed setting commands are entered by external signals (RR/S4 terminal:0~10Vdc).
5'2 RX input Speed setting commands are entered by external signals (RX terminal:0~+10Vdc

(£5Vdc)).
H- [ Operation panel input ] Press the @ and @ keys on the operation panel to set the
frequency.
(including LED/LCD option input)
5 : [ 2-wire RS485 communication operation ] Speed commands are entered from the 2-wire
RS485 communications device. (Communication
No.:FA01)
5 : [ 4-wire RS485 communication operation ] Speed commands are entered from the 4-wire RS485
communications device.
(Communication No.:FA05)
-4': [ Communication option input enabled ] Speed commands are entered from an optional
communication device.
= For details, refer to Instruction Manual (E6581281,
E6581343, E6581288) specified in Section 6.42.
5’2 Al1 input Speed setting commands are entered by external signals (Al1 terminal (option):

0~£10Vdc (£5Vdc)).

Speed setting commands are entered by external signals (Al2 terminal: 0~10Vdc or
4(0)~20mAdc) (optional).

PXu(

£3
—

Motor operated pot mop setting ] Speed commands are entered by means of motor operated pot mop
setting signals from the terminal board. = Refer to Section 7.2.

. RP pulse input Speed commands are entered by means of RP pulses (optional).
,'E': [ High-speed pulse input ] Speed commands are entered by means of high-speed pulses

(optional).

Note 1: For options (unsupported)
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% The functions assigned to the following control input terminals (contact input: = Refer to Section 7.2) are always
activated regardless of the settings of the command mode selection I /7 [} &/ and frequency setting mode selection
1FROd.

* Reset terminal (default setting: RES, valid only for tripping)
« Standby terminal (assigned to ST by default)
» Emergency stop terminal

*To make changes in the command mode selection I /7 [} = and the frequency setting mode selection 1 F /7 [ o
first stop the inverter temporarily.
No change can be made to them if the inverter is in operation.

B Preset speed operation
£ 1150 d: Set this parameter at J (terminal board).
F 10 d: Any setting is valid.

1) Setting the run, stop and operation frequencies with the operation panel

Title Function Example of setting Run/stop |:Press the and keys
g . { (Operation
chbd Command mode selection panel input) on the operation panel
Ennd Frequency setting mode 4 (Operation % To switch between forward run and reverse
H selection 1 panel input) run, use the forward/reverse run selection £ - .
Speed command [:Press the @and @
keys on the operation
panel to set the frequency.
Votor . To save the frequency,
Power =X _~——q RIL1 [Viske i press the ENTER key. Then,
) SIL2 VIT2(
supply —)</_.T/LS i : r gnd the set frequency
are displayed alternately for
. awhile.
: i
Inverter

ST ’-': Shorted by a shorting bar when
cco--! shipped from the factory.

| CCA RX VI/II RRS{PP (-H1,HN,WN products.)
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2) Setting the run and stop frequencies (forward run, reverse run and
coast stop) by means of external signals and setting the operation
frequency with the operation panel

Title Function Example of setting | [Run/stop|: ON/OFF of terminals F-CC/R-CC
fnod Command mode selection | £ (Terminal (Standby: connection of terminals
input) ST and CC)
cn : :
Fhld Frequgncy setting mode H (Op.eratlon Speed command |: Set the frequency, using
selection 1 panel input)
the keys on

«Example of a connection diagram: SW1 set to sink logic» the operation panel.

{ % The inverter is
factory-configured so that,
if F and R are turned on at
the same time, the
inverter will stop

Motor
Um @
VIT2
W3 @

Power —— X~ g;t;

SUPPIY et ” ) T1L3

E

Inverter R

ST

ON:Forward run,
OFF:Deceleration stop
ON:Reverse run,
OFF:Deceleration stop
ON:Standby,
OFF:Coast stop

operation. If necessary,
the direction of rotation
can be reversed by
changing parameter
settings.

= Refer to Section 6.2.1.

% To save the frequency,
press the ENTER key.
Then, £ and the set
frequency are
displayed alternately
for a while.

CC¢
CCA RX VI/II RRIS¢PP

J=:<9

3) Setting the run and stop frequencies (forward run, reverse run and
deceleration stop) with the operation panel and setting the operation
frequency by means of external signals

Title Function Example of setting : Press the and keys on
fhnod S;:C:?:gd mode { (Operation panel input) the operation panel
{(VINIl (voltage/current % To switch between forward run and reverse run,
) input) ) use the forward/reverse run selection F .
Frpg |Freauencyseting | 5 pp/ss (potentiometer | [Speed command]: External signal input
mode selection 1 voltage input) ) (1) VIl terminal: 0~+10Vdc
3 (RX (voltage input) ) (0~+5Vdc) or
4(0)~20mAdc
(2) RR/S4 terminal: Potentiometer
0~+10Vdc (0~+5Vdc)
(3) RX terminal: 0~+10Vdc (0~+5Vdc)
Power —X RIL1 urT o * Other speed settinlg
"~ —0 sz V2 ¢ 5 :2-wire RS485 input
SUPPlY —%¢Z——0 713 w3 § 5 : 4-wire RS485 input enabled
7: Communication option input
enabled *
F & Optional Al1 (differential current
Inverter input) *
2 Optional Al2 (voltage/current
ST¢ = Shorted by a shorting bar when input) *
ccd - -! shipped from the factory. /I Motor operated pot mop setting
f (-WN and -HN products.) { {: RP pulse input *
CCA RX_ VI/IIRRIS PP /2 High-speed pulse input *
L : + L (3) 0~+10Vdc 13:-
- (0~£5Vdc) * Commands marked with * are
! »® ?(;::é)\\//:g) optional. Refer to Instruction Manual
or 4(0)-20mA of options described in Section 10.
(2) External potentiometer
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4) Setting the run, stop and operation frequencies (forward run, reverse
run and coast stop) by means of external signals (default setting)

Title Function Example of setting Run/stop | ON/OFF of terminals F-CC/R-CC
rnod Command mode :(Terminal input) Speed command |:External signal input
selection (1) VI/Il terminal: 0~+10Vdc
{(VI/Il (voltage/current input) ) (0~+5Vdc) or
Frequency Z(RR/S4 4(0)~20mAdc
FIi0d | setting mode (potentiometer/voltage (2) RR/S4 terminal: Potentiometer
selection 1 input) ) ’
J(RX (voltage input) ) 0~+10Vdc (0~+5Vdc)

(3) RX terminal: 0~+10Vdc (0~+5Vdc)

«Example of a connection diagram: SW1 set to sink logic»

* The inverter is

Motor

Power —X_—— RIL1 U1 G factory-configured so that, |

supply -~ X si2 VT2 § if F and R are turned on at :
—X—0 113 w3 G the same time, the

ON:Forward run,
OFF:Deceleration stop

ON:Reverse run,

inverter will stop
operation. If necessary,
the direction of rotation

Inverter R OFF:Deceleration stop can be. reversed by
ol Jonsana, changing parameter
OFF:Coast stop :
= Refer to Section 6.2.1.
5 9 CC¢ -
f CCA RX VIl RRSEPP * Other speed setting
? Ty, (3) 0~£10Vdc 5 2-wire RS485 input
= DP Y 0%svdo) 5 4-wire RS485 input enabled
+ B (1) 0~+10Vdc 7: Communication option input enabled *
- (0~+5Vdc) &: Optional Al1 (Differential current
v or 4(0)~20mAdc input) *

(2) External potentiometer

: Optional Al2 (voltage/current input) *
: Motor operated pot mop setting

‘
i

: RP pulse input *
: High-speed pulse input *

‘
i

WMy S

'
!

* Commands marked with * are
optional. Refer to Instruction Manual
of options described in Section 10.
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5.6 Selecting control mode

: VIf control mode selection

* Function
With “VF-AS1,” the V/f controls shown below can be selected.
: Constant torque characteristics
: Voltage decrease curve
: Automatic torque boost (*1)
: Sensorless vector control 1 (*1)
: Sensorless vector control 2
: VIf 5-point setting
: PM control (*2)
: PG feedback control (*3)
: PG feedback vector control (*3)
(*1) “Automatic control” parameter automatically sets this parameter and auto-tuning 1 at a time.
("2) Use a dedicated motor with permanent magnets.
('3) APG feedback device (optional) is needed for this control.

0 N s WN = O

[Parameter setting]
Title Function Adjustment range Default setting
Constant torque characteristics
Voltage decrease curve
Automatic torque boost
Sensorless vector control 1
Sensorless vector control 2

V/f 5-point setting

PM control

PG feedback control

PG feedback vector control

/\ Caution

* When operating the inverter with 7 £ setto 2, 3, 4, 7 or &, be sure to set the motor constant
parameter correctly. Failure to do this may cause the inverter not to control the motor properly,
Mandatory and thus cause the motor not to deliver the desired performance. For more information, see the

explanation of each F £ setting in the following sections.

3

P V/f control mode selection

DLWy 0

1) Constant torque characteristics (Normal way of use)

[ Setting of V/f control mode selection P £ =8 (Constant torque characteristics) |
This is applied to loads with equipment like conveyors and cranes that require the same torque at low speeds as at
rated speeds.

Base frequency voltage 1
Ix) l._ %)

o]

=y

=1

=

<

o

&

3 {
0

VY] 0 > Output frequency [Hz]

Base frequency

*To increase the torque further, increase the setting value of the manual torque boost parameter . & .
= For more details, refer to Section 5.7.
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2) Decreasing output voltage

| Setting of V/f control mode selection P £ = { (Voltage decrease curve) |
This is appropriate for load characteristics of such things as fans, pumps and blowers in which the torque in relation
to load rotation speed is proportional to its square.

Base frequency voltage 1
o
=y
<1
=%
<
S
jo)
& {
VIl 0 > Output frequency [Hz]

Base frequency

3) Increasing starting torque
| Setting of V/f control mode selection P £ =2 (Automatic torque boost) |
Detects load current in all speed ranges and automatically adjusts voltage output (torque boost) from inverter.
This gives steady torque for stable runs.

Base frequency voltage 1 A

7
[N NY]

abejjon Indino

V%]

m :The torque

boost rate is
adjusted
automatically.

> Output frequency [Hz]

Base frequency

Note: This control system can oscillate and destabilize runs depending on the load. If that should happen, set V/f
control mode selection 7 £ to { (Constant torque characteristics) and increase torque manually.

*Motor constant must be set.
The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1

command (Set F 4 [ to 4, and thenreset 5[ to &'.).
<Information indicated on motor nameplate>
i (Base frequency), u i s (Base frequency voltage), ~ < {1 5 (Motor rated capacity), F 4 & (Motor rated
current), & 4 [ 7(Motor rated rotational speed)
= Refer to 6.22 selection 2.
2) Manual setting
Set each motor constant manually.
= Refer to 6.22 selection 3.
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4) Vector control-increasing starting torque and achieving high-precision
operation.

| Setting of VI control mode selection P £ =3, Y (Sensorless vector control 1, 2) |
Using sensorless vector control with a Toshiba standard motor will provide the highest torque at the lowest speed
ranges. The effects obtained through the use of sensorless vector control are described below.

(1) Provides large starting torque.

(2) Effective when stable operation is required to move smoothly up from the lowest speeds.

(3) Effective in elimination of load fluctuations caused by motor slippage.

(4) Effective in producing high motor torque at low speed.

Set M - to 7 (sensorless vector control 1) to operate multiple motors of the same type in parallel or to operate a
motor with a two or more notches lower rating.

To perform torque control, set 7 £ to 4 (sensorless vector control 2), which is designed to perform operation control
with higher accuracy. In that case, however, the inverter should be used only for operating a single motor with an
equal or one notch lower rating.

xMotor constant must be set.

The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set F 5[ [J to 4, and then reset 7 4 I {1 to &.).
<Information indicated on motor nameplate>
w i (Base frequency), u i s (Base frequency voltage), F % {1 5 (Motor rated capacity), F % & (Motor rated 5
current), 4 I 7 (Motor rated rotational speed)
= Refer to 6.22 selection 2.

2) Manual setting
Set each motor constant manually.
= Refer to 6.22 selection 3.

5) Setting of V/f characteristic arbitrarily
[ Setting of V/f control mode selection P £ =5 (V/f 5-point setting) |

In this mode, the base frequency and the base frequency voltage for the V/f control need to be set to operate the
motor while switching a maximum of 5 different V/f characteristics.

[Parameter setting]

Title Function Adjustment range Default setting
F 80 V/f 5-point setting VF1 frequency O.0~FH Hz 0.0
F gt VI 5-point setting VF1 voltage a0~100% * 0.0
Fi82 V/f 5-point setting VF2 frequency O.0~F H Hz 0.0
Fi53 V/f 5-point setting VF2 voltage a0~100% * o0
F 9y V/f 5-point setting VF3 frequency O0.0~F H Hz 0.0
F i85 V/f 5-point setting VF3 voltage a0~100% * o0
F i85 V/f 5-point setting VF4 frequency O.0~F H Hz 0.0
Fis7 V/f 5-point setting VF4 voltage O0~100 % * 0.0
F {88 V/f 5-point setting VF5 frequency O.0~F H Hz 0.0
Fi59 V/f 5-point setting VF5 voltage O0~100 % * 0.0

*100% adjustment value (200V class: 200V, 400V class: 400V)

E-13



TOSHIBA E6581301

Base frequency V/f 5-point settin
voltage 1 | vl o 4 P 9

\
e

@]

g Vs
<

= VF1

Q

Q -y VF2

® Figd——, /

V/[% H
VAl o8]

A,
7 Output frequency [Hz]

O Fon FeEd FrgY 90 FiEd (ol

Base frequency 1

Note 1: Restrict the amount of torque to boost (. &) to 3% or so. Boosting the torque too much may impair the
linearity between points.

Note 2: If the V/f 5-point is set within the diagonally shaded area in the figure below, the V/f 5-point is placed
automatically on the boundary line (heavy line in the figure).

Voltage A
100%
: Area in which the
VIf 5-point cannot
be set
0 >

wi %X 04413 wi Frequency

6) Operating a permanent magnet motor
| Setting of V/f control mode selection P £ =5 (PM control) |
Permanent magnet motors (PM motors) that are light, small in size and highly efficient, as compared to induction
motors, can be operated in sensorless operation mode. Note that this feature can be used only for specific motors.
For more information, contact your Toshiba distributor.

7) Operating the motor at periodic speeds by means of a motor speed
sensor

| Setting for VIf control mode selection P £ =7 (PG feedback control) |

Set F & to 7 to operate the motor at periodic speeds.

A PG feedback device (optional) is needed. In addition, a motor with a speed sensor (encoder) should be used.

Use this setting when operating a motor two or more ranks lower in capacity than the inverter at periodic speeds.
Note that the accuracy obtained by F & = 7 is lower than that obtained by setting 7 £ to 5. Also, F £ should be set
to & to perform torque control. 7 £ cannot be setto 7 in such a case.

Output torque decreases considerably in regenerative low speed operation (motor slip frequency or less). Set F £ to
5 if regenerative low speed torque is necessary.

*Motor constant must be set.

The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set £ 4 i to 4, and then reset F 4 to 2.).
<Information indicated on motor nameplate>
w L (Base frequency), L s (Base frequency voltage), F {1 5 (Motor rated capacity), F 4 I & (Motor rated
current), 5 4 I 7(Motor rated rotational speed) = Refer to 6.22 selection 2.

2) Manual setting
Set each motor constant manually. = Refer to 6.22 selection 3.

E-14



TOSHIBA E6581301

8) Performing speed control/torque control with high accuracy using the
motor speed sensor

| Setting for V/f control mode selection P £ =8 (PG feedback vector control) |
The torque produced by the motor is controlled by means of specified torque command signals. The rotational
speed of the motor depends on the relation between the load torque and the torque produced by the motor.

A PG feedback device (optional) is needed. In addition, a motor with a speed sensor (encoder) should be used.
Set P - to & (PG feedback vector control) to perform speed/torque control with high accuracy.

xMotor constant must be set.
The motor constant can be set in any of the following two ways:
1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set F 5[ to 4, and thenreset 5[ to &'.).
<Information indicated on motor nameplate>
i (Base frequency), u i s (Base frequency voltage), ~ < {1 5 (Motor rated capacity), F 4 & (Motor rated
current), & 4 [ 7(Motor rated rotational speed)
= Refer to 6.22 selection 2.
2) Manual setting
Set each motor constant manually.
= Refer to 6.22 selection 3.

9) Precautions on automatic torque boost mode or vector control

1) When operating a motor in automatic torque boost mode or vector control mode (F+ =2, 3, 4, 7 or §), enter
each motor constant indicated on the nameplate (s .. (base frequency), w L. s (base-frequency voltage), F 4 5
(rated capacity of motor), F %I 5 (rated current of motor) and F % {J 7 (rated number of revolutions of motor) ),
read the precautions on auto-tuning 1 on section 6.22 (1), and then set £ 4 [ to £ (auto-tuning). If the cable
length is in excess of 30m, be sure to perform the auto-tuning (F % & [ =~") mentioned above, even when using a
standard motor recommended by Toshiba.

2) The sensorless vector control exerts its characteristics effectively in frequency areas below the base frequency
(w L ). The same characteristics will not be obtained in areas above the base frequency.

3) When setting = to 4 or &, use the inverter along with a general-purpose motor with an equal or one notch
lower rating.

4) Use a motor that has 2 to 16P.

5) Always operate the motor in single operation (one inverter to one motor). (Except for; 7 £ = 3) Sensorless vector
control cannot be used when one inverter is operated with more than one motor.

6) The torque produced by the motor decreases more or less around the rated frequency because of a voltage drop
cause motor-generated torque in the vicinity of rated frequency to be somewhat lower.

7) Connecting a reactor or surge voltage suppression filter between the inverter and the motor may reduce
motor-generated torque. Setting auto-tuning 1 may also cause a trip (£ £ =, £ £ = {~3)rendering sensorless
vector control unusable. In the event of a trip, perform auto-tuning with the inverter connected directly to the motor,
or enter the motor constant calculated from the motor test results.

8) Connect speed sensor for vector control with sensor to the motor. Connecting via gear, etc. causes motor's
oscillating or inverter's trip by lack of rigidity.

9) If running under not connect the motor, please set to # & ={I temporarily. There is a possibility not to operate
normally when running at setting Pt=2,3,4,7,8 under not connect the motor.
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5.7 Manual torque boost-increasing torque boost at low speeds

: Manual torque boost 1

P
1+ Function 1
: If torque is inadequate at low speeds, increase torque by raising the torque boost rate with this parameter. |

Base frequency voltage 1

abejjon ndino

VI%] 1

> Output frequency [Hz]

0 Base frequency
[Parameter setting]
Title Function Adjustment range Default setting
uhb Manual torque boost 1 40.0~30.0% According to model = Refer to page K-48.

* This parameter is valid when F £ ={I (Constant torque characteristics), { (square reduction torque), 5 (V/f 5-point setting).
Note:  The optimum value is programmed for each inverter capacity. Boosting torque excessively may cause the inverter
to trip because of an overcurrent. If operation is repeated with torque boosted excessively, electronic devices in the
main circuit may be damaged, so if high starting torque is needed, it is recommendable to use vector control.
= Refer to 5.6 selection 3) and 4).
If necessary, set the amount of torque to be boosted, as a guide, within +2% of the factory default setting.

5.8 Base frequency

|I| : Base frequency 1

ul u | : Base frequency voltage 1

* Function
Sets the base frequency and the base frequency voltage in conformance with load specifications or the motor's
rated frequency.

Note: This is an important parameter that determines the constant torque control area.

A
Base frequency voltage 1 |I|
o
c
Es)
=3
<
S
5
Q
]
\%} 0 > Output frequency [Hz]
Base frequency
[Parameter setting]
Title Function Adjustment range Default setting
) Base SCO~500.0 He Inverter with a model number ending with -WN, HN: 5 .0
= frequency 1 | = =TS HEY -WP: 500

Base 200V models: & 3
200V class: 55~3 30 V | 400V models:
O~5E0V

)
wiu | frequency | 4a5y class: 5 Inverter with a model number ending with -WN, HN:4 5 [
voltage 1 WP: 400
- . Ly

Note: The output frequency is limited to a frequency 10.5 times as high as the base frequency (.. ). Even if the
maximum frequency (F~ H) or the upper limit frequency (1/1. ) is set above this frequency, this limitation is
imposed on the output frequency.
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5.9

Maximum frequency

: Maximum frequency

5.10

* Function
1) Programs the range of frequencies output by the inverter (maximum output values).
2) This frequency is used as the reference for acceleration/deceleration time.
Output frequency [Hz]
A

i+ This function determines the
maximum value in line with the
ratings of the motor and load.

i * Maximum frequency cannot be
adjusted during operation. To
adjust, first stop the inverter.

In case of [F HI=80Hz

80Hz

60Hz In case of=GOHz

A
>
0 100% Frequency setting signal [%)]

1oy

*If F H is increased, adjust the upper limit frequency L/ . as necessary.

[Parameter setting]

Title Function Adjustment range Default setting

FH Maximum frequency O0~5000 Hz a4

(AR R
Note: The output frequency is limited to a frequency 10.5 times as high as the base frequency (w L. ). Even if the
maximum frequency (F H) or the upper limit frequency (1/1. ) is set above this frequency, this limitation is
imposed on the output frequency. Moreover, the output frequency increases up to 1.2 times the maximum
frequency (F H) when the control that exceeds the maximum frequency (£ ) is necessary.

Upper limit and lower limit frequencies

: Upper limit frequency
: Lower limit frequency

* Function
Programs the lower limit frequency that determines the lower limit of the output frequency and the upper limit
frequency that determines the upper limit of that frequency.

Output frequency [Hz] Upper limit Output frequency [Hz] Lower limi
frequency frequency
A FaA
> : >
0 Frequency 100% 0 Frequency 100%

setting signal

setting signal

% The output frequency cannot
be set at less than L. L. .

* The output frequency cannot

be set at higher than L1 .

[Parameter setting]

Title Function Adjustment range Default setting
Inverter with a model number ending with
s Upper limit frequency O.0~FH Hz -WN, HN: 5 0.0
WP: 500
L Lower limit frequency O.0~UL Hz o0

Note: The output frequency is limited to a frequency 10.5 times as high as the base frequency (w L ). Even if the
maximum frequency (F H) or the upper limit frequency ({1 ) is set above this frequency, this limitation is
imposed on the output frequency. Moreover, the output frequency increases up to 1.2 times the maximum
frequency (F H) when the control that exceeds the maximum frequency (£ ) is necessary.
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5.1 Setting frequency command characteristics
[FE0 iHF203) [RIF2] : Vil point setting
[F2 i F2 2] [AuF 2] : RRIS4 point setting
[F2 {6 M F2 {9] : RX point setting
[Fe22 HFa2s]:
| 0] -
[FooBHF2I (]: It sets up, when using the optional circuit board.
[F234HFe3T):
[F8 ! {HFB8 (4] :Point1, 2 setting/ frequency
= For details, refer to Section 7.3.
: * Function ‘:
: These parameters adjust the output frequency according to the externally applied analog signal (0~10Vdc |
: voltage, 4(0)~20mAdc current) and the entered command for setting an external contact frequency. :
N e e e e e e e e e e e e e e e e e e e 2 1
5.12 Preset speed operation (speeds in 15 steps)

[ 5cf M 5¢

| : Preset speed operation frequencies 1~7
[F287 M F29Y] : Preset speed operation frequencies 8~15

[F560 M F5 75 ] : Preset speed operation frequencies 1~15 operation mode

* Function

[Setting methods]
1)Run/stop

Run and stop control is experienced by the operation panel (Default setting).

A maximum of 15 speed steps can be selected just by switching an external contact signal. Preset speed
frequencies can be programmed anywhere from the lower limit frequency L L to the upper limit frequency 1/ .

101

selection "1 2-wire RS485 communication input
3 4-wire RS485 communication input
4: Communication option input

Title Function Adjustment range Example of setting
{J: Terminal input enabled
{: Operation panel input enabled (including
rnod Command mode LED/LCD option input) o

Note 1: If speed commands (analog signal or digital input) are switched in line with preset speed operations, select
the terminal board using the frequency setting mode selection 1 F /75 o.
= Refer to 3) or Section 5.5.

2)Preset speed frequency setting
Set the speed (frequency) of the number of steps necessary.

Setting from speed 1 to speed 7

frequencies 8~15

Title Function Adjustment range Default setting
Cr =G 1 Preset speed operation Vo P
roear frequencies 1~7 teoHE e
Setting from speed 8 to speed 15
Title Function Adjustment range Default setting
FOET~E29Y Preset speed operation LU oo
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Example of preset speed contact input signal: SW1 set to sink logic

O:ON  —: OFF (Speed commands other than preset speed commands are valid when all are OFF)
. Preset speed
oC Terminal 1]2]3]a]5]6]7]8 i 9 [10[ 1 [12][13]14]15
— 51 s1-cC o[-Jo]- - Jo[-Jo]-Jo]-Jo]-To
—152 S2-CC - |olo|-]-JoJo|-]-JoJo|-]-To]o
1S3 s3-CC -|-|-]o]Jo]Jolo|-]-]-]-]o]o]o]o
r——RRIS4 " prisacc |- --]=-1--JoJo|o[o|o|o[o]o
* Terminal functions are as follows. (Default setting)
Terminal S1 - Input terminal function selection 5 (S1) 7 ¢ (5= ([ (S1)
Terminal S2 Input terminal function selection 6 (S2) F { (5= {2 (S2)
Terminal S3 - - Input terminal function selection 7 (S3) F ¢ { 7= {4 (S3)

Terminal RR/S4

Input terminal function selection 8 (S4) F { {F= {5 (S4)

% The RR/S4 terminal is set by default as an analog voltage input terminal. To use it as an input terminal for preset
speed operation, turn the SW3 switch to the S4 position.

[An example of the connection of terminals] (SW1 set to sink logic)

F (Forward run)

R (Reverse run)

CcC

S1
S4 RR
S2
SW3
S3

RR/S4

Forward

Reverse

Preset speed command 1
Preset speed command 2
Preset speed command 3

Preset speed command 4

JRRRERA

3) Using other speed commands with preset speed command
When no preset speed command is issued, the inverter accepts an input command from the operation panel or
another analog input device.

Other speed commands
Preset - " - - -
speed Frequency setting signals from the operation Analog signal input command
P panel (VI/Il, RR/S4, RX, Al1 and Al2)
command
Entered Not entered Entered Not entered
Preset speed Preset speed Preset speed Preset speed
Entered . . . .
command valid command valid command valid command valid
. Operation panel . .
Not painted command valid - Analog signal valid -

* The preset speed command is always given priority when other speed commands are input at the same time.
% To use the RR/S4 terminal as an analog input terminal, turn the SW3 switch to the RR position. Note that this
makes it impossible to use the function assigned to S4.
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Below is an example of 7-step speed operation.
Output A G- f
frequency [Hz] —
L]
5rh —
I
]
Time
0 > [s]

~ ON
ST-CC OFF

-~ ON

F-CcC L OFF
1- ON

stce OFF

X ON
S2-CC OFF

- ON
S3-CC OFF

Example of 7-step speed operation

4)Setting the operation mode
An operation mode can be selected for each preset speed.

Operation mode setting

Title Function Adjustment range Example of setting
{1 Preset speed operation with no
. Preset speed operation mode mode "
FLED ) . L o
selection {: Preset speed operation with
mode

- Preset speed operation with no mode -

{: Preset speed operation with mode

following terminal F,

Operation mode setting

M=t

R.

- Only frequency commands are governed by the preset
speed command (1 to 15) entered.
The direction of rotation, the V/f control mode, the

acceleration and deceleration times and the torque limit
can be set individually for each preset speed command.
*If you selected “enabled” (F 5 & [J= !), the motor runs operation mode setting directions as below without

Title Function Adjustment range Example of setting
£ Forward run
+ {: Reverse run
+2': Acceleration/deceleration switching
signal 1
Preset speed . . -
FGCE 1~F5 15 operation frequency +‘-{::;z:lle;atlon/deceleratlon switching o
1~15 operation mode +H: VIf switching signal 1

+ {5 VIf switching signal 2
+3 2 Torque limit switching signal 1
+h 4 Torque limit switching signal 2

* For the settings marked with +, more than one function can be selected at the same time by entering the sum
of the numbers of the desired functions.
Ex)(+ )+ (+2)= 3
By entering “3", you can activate the reverse run function and the acceleration/deceleration switching signal 1
function at the same time.

E-20



TOSHIBA E6581301

5.13  Selecting forward and reverse runs (operation panel only)

: Forward/reverse run selection

* Function
Program the direction of rotation of the motor when the running and stopping are made using the RUN key and
STOP key on the operation panel.
Valid when [ /117 & (command mode selection) = { (operation panel input).

N e e — =

[Parameter setting]
Title Function Adjustment range Default setting

: Forward run

: Reverse run

: Forward run (F/R switching possible)

: Reverse run (F/R switching possible)

Fr Forward/reverse run selection o

[Ny KR i

% Check the direction of rotation on the status monitor.
F~ - F:Forward run F~ - r:Reverse run
= For monitoring, refer to Section 8.1.

*When the F and R terminals are used for switching between forward run and stop from the terminal board, the F
forward/reverse run selection parameter is rendered invalid.
Short across the F-CC terminals: forward run
Short across the R-CC terminals: reverse run

*If F and CC, as well as R and CC are connected at the same time: Stop (Default setting)
Use the parameter ~ {5 to select between reverse run and stop in this case.
= For more details, refer to Section 6.2.1.

* This function is valid only when [ /7 o is setat ! (Operation panel input enabled).

% To switch between forward run and reverse run from the control panel with parameter = - set to & or 3, perform

these steps: to switch to forward run, press the @ key while holding the @ key down, or to switch to

reverse run, press the @ key while holding @ key down.
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5.14

Setting the electronic thermal

: Motor electronic thermal protection level 1

: Electronic thermal protection characteristic selection
: OL reduction starting frequency

: Motor 150%-overload time limit

: Temperature detection

1 [
| 1
I This parameter allows selection of the appropriate electronic thermal protection characteristics according to the :
1
1 particular rating and characteristics of the motor. 1

[Parameter setting]

Title Function Adjustment range Default setting
Motor electronic
EHr thermal {0~100% oo
protection level 1
Defgult Motor type Overlog d Overload stall
setting protection
. o O (protect) x (No stall)
Electronic i Standard | O (protect) O (stall)
therma! 2 Motor x (No Protection) | x (No stall)
oun protection - o
e E x (No Protection) | O (stall)
characteristic o 3 (protect) * (No stall)
selection VF p
5 Motor O (protect) O (stall)
& (special x (No Protection) | x (No stall)
H motor) [ (No Protection) | O (stall)

1) Setting the motor electronic thermal protection level 1 and electronic thermal protection
characteristics selection Ln

The electronic thermal protection characteristics selection 7L /7 is used to enable or disable the motor overload
trip function (£ &) and the overload stall function.

The motor overload trip function (5L &) needs to be selected with the parameter [ /7, while the inverter overload
trip function (L /) is always activated.

] Explanation of terms:
Overload stall (Soft stall)

The function of automatically lowering the output frequency before the motor overload trip function

L £ is activated when the inverter detects that an excessive load is applied to the motor. (Lowers
maximum about 48Hz when basic frequency is 60Hz.) This function enables the inverter to output a
frequency commensurate with the load current so that the motor can keep running without tripping.
This function is useful for such loads as fans, pump, and blowers, which have the square reduction
torque characteristic that the current passed decreases as the rotating speed falls.

Note: Do not use this overload stall function for loads with a constant torque characteristic (e.g., a belt
conveyer to which a constant load current is always passed regardless of their speed).

[Using standard motors (other than motors intended for use with inverters)]
When a motor is used in the lower frequency range than the rated frequency, that will decrease the cooling effects
for the motor. This speeds up the start of overload detection operations when a standard motor is used in order to
prevent overheating.
M Setting of electronic thermal protection characteristics selection J{ 7

Default setting Overload protection Overload stall
0 O (protect) x (No stall)
{ O (protect) O (stall)
Z x (No Protection) x (No stall)
3 x (No Protection) O (stall)
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W Setting of motor electronic thermal protection level 1

If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the motor is smaller
than the rated current of the inverter, adjust the electronic thermal protection level 1 £ H ¢ so that it fits the motor's

rated current.

Output current reduction factor [%]/[A]
A

[EHF]x1.0

[EHrIx0.6

30Hz

A
7" Output frequency [Hz]

Note: The motor overload starting level is fixed at 30Hz. If necessary, set /L /7 to 4, &,
& or 7. (See the following section.) Even if the inverter is used with a Toshiba

standard motor, the load may need to be reduced at frel
below in some cases. In such cases, set JL 7 to 4, 5
reduction starting frequency (F & [ &) according to the

[Example of setting: When the VFAS1-2007PL is running with a 0.4kW motor having 2A rated current]

quencies of 30Hz and
, & or 7andsetthe L
motor.

Key operated LED display Operation

Aan Displays the operation frequency. (Perform during operation stopped.)
bt (When standard monitor display selection £ 7 =0 [Output frequency])

AUH The first basic parameter “History fu

nction (A L/ H)" is displayed.

@ @ EHr Press either the A key orthe V' key to change the parameter to & H .

Press the ENTER key to display the

parameter setting (Default setting:

Press the A key to change the par:

i P
{00%).

=2.0/5.0 x 100)

40 4 I (= motor rated current/inverter output rated current x 100

ameter to

parameter are displayed alternately.

n Press the ENTER key to save the changed parameter. & 5 - and the
HiloEHr

[Using a VF motor (motor for use with inverter)]
M Setting of electronic thermal protection characteristics selection [ /7

Default setting Overload protection Overload stall
H O (protect) x (No stall)
5 O (protect) O (stall)
5 x (No Protection) x (No stall)
7 x (No Protection) O (stall)

A VF motor (a motor for use with an inverter) can be used in lower frequency ranges than the standard motor, but if
that frequency is extremely low, the effects of cooling on the motor will deteriorate.
In such a case, set the OL reduction start frequency parameter F 5 i & according to the characteristics of the

motor. (Refer to the figure below.)

As a guide, it is advisable to set this parameter around the default value (VF motor 6Hz).

[Parameter setting]

Title Function Adjustme

nt range Default setting

FEOE OL reduction starting frequency O.0~60.0 Hz

a0

Note: F 5 I & is enabled when 1 [i=4~7.
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B Setting of motor electronic thermal protection level 1

If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the motor is smaller
than the rated current of the inverter, adjust the electronic thermal protection level 1 £ H~ so that it fits the motor's
rated current.

* If the indications are in percentages[%]. then 100% equals the inverter's rated output current [A].

Output current reduction factor [%]/[A]
A

[EHFIx1.0

[EHrIx0.6

Ny,
>

ROARFA.OHz Output frequency [Hz]

Setting the motor overload starting level

2) Motor 150%-overload time limit

The motor 150%-overload time limit parameter F 5 7 7 is used to set the time elapsed before the motor trips under
a load of 150% (overload trip £ L &) within a range of 10 to 2400 sec.

[Example setting]

Operation -
Operation frequency frequency MOS:?:[: ;Z;put Motor overload time [s] (Outline data)
0.01Hz *1 no less than o | _Fs0=s00 F501-300
Motor overload E = O =5 e 06 = ooz [F606 = [ oo
. A 68 34 — 7200 — 3600
time [s] 70 35 — [se00| - | 1800
80 40 - 1000 - 500
90 45 — 600 — 300
100 50 — 420 — 210
112 56 12000 | 310 6000 155
120 60 2400 270 1200 135
130 65 1200 230 600 115
Motor 150%- 140 70 800 190 400 95
overload time limit 150 75 600 170 300 85
N 200 | 100 | 270 | 110 | 135 | 55
0 ———> Monitored output current [%)]
[EHIx1.1
EH-x0.6 EH-x1.5 *1 Except for the cases of

FREOE=0,00 1 [Hz]
Motor overload protection characteristics
[Parameter setting]

Title Function Adjustment range Default setting
FEOT Motor 150%-overload time limit {0~2H 80 sec. oo
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3) Inverter overload characteristics
Set to protect the inverter unit. Cannot be turned off by parameter setting.

The inverter has two overload detecting functions, which can be switched from one to another using parameter
F £ 3 ! (temperature detection).

[Parameter setting]
Title Function Adjustment range Default setting
) 7 :Standard (150%-60 sec.)
‘ Te t tect e ]
F631 emperature detection {: Estimation of temperature Y

If the inverter overload trip function (L {) is activated frequently, this can be improved by adjusting the stall
operation level ~ 5 {I { downward or increasing the acceleration time A L I or deceleration time o £ .

B F 53 (=0 (Standard)

Protection is given uniformly regardless of ambient temperature, as shown by the 150%-60 sec overload curve in
the figure below.

Inverter overload

. Current Inverter overload time [s]
time [s] [%] (Outline data)
111 2400
120 240
130 120
140 80
150 60
165 2
200 0.1
60
0 N Monitored output current [%]

>
0 0
10% 150% [100%: Inverter rated output]

Inverter overload protection characteristics
B~ 53 {= ! (Estimation of temperature)

This parameter adjusts automatically overload protection, predicting the inverter internal temperature rise.
(diagonally shaded area in the figure below)

time [s]

T

60

Monitored output current [%]
0 >

0, 0
10% 150% [100%: Inverter rated output current]

Inverter overload protection characteristics

Note 1: If the load applied to the inverter exceeds 150% of its rated load or the operation frequency is less than
0.1Hz, the inverter may trip (5L {or L {F~0LC 3F)in a shorter time.

Note 2: The inverter is factory-set so that, if the inverter becomes overloaded, it will automatically reduce the
carrier frequency to avoid an overload trip (£ {or L (P~ 3F). Areduction in carrier frequency
causes an increase in noise from the motor, but this does not affect the performance of the inverter.

If you do not want the inverter to reduce the carrier frequency automatically, set the parameter
F3i16=0.
Note 3: Overload detection level is variable by condition of output frequency and carrier frequency.
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Changing the display unit % to A (ampere)/V (volt)

: Current/voltage unit selection

* Function
These parameters are used to change the unit of monitor display.
% <A (ampere)/V (volt)
Current 100% = Inverter’s rated current
200V-class voltage 100% = 200Vac
400V-class voltage 100% = 400Vac

B Example of setting
During the operation of the VFAS1-2037PL (rated current 17.5A) at the rated load (100% load), units are displayed
as follows:

1) Display in percentage terms 2)Display in amperes/volts
(
™ ¢ 111 ¢ | Output current: Il B | 5 Output current:
L uy 100% L (1. 17.5A
| > DC voltage:
¢ "1 11 ° | DC voltage: E i 200V
H Uy 100% 5 Uy (Converted
into AC
[Parameter setting]
Title Function Adjustment range Default setting
v ) ) 8:%
JE5RU Current/voltage unit selection 1% - A (ampere)V (volt) o

P The o 5 P 1! converts the following parameter settings:
* Adisplay Current monitor display
Setting of electronic thermal protection level 1/2/3/4 L H~, F {73, F {17, F I8 L, FR {1

FEYED
DC braking current F2sl
Stall prevention level FEO !
*V display Voltage monitor display
V/f 5-point setting Fig L F 183, F i85 FIi57 F 11858

Note: Base frequency voltage 1~4 (L w, F {7 {, F ! 75, F { 75)is always displayed in the unit of V.
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5.16  Meter setting and adjustment

: FM terminal meter selection : FM output filter

7 | : FM terminal meter adjustment : AM terminal meter

6 18 | : Constant at the time of filtering selection

£ 8 : FM voltage/current output : AM terminal meter
switching adjustment

1 : Inclination characteristic of FM : Inclination characteristic
output of AM output

1 : FM bias adjustment : AM bias adjustment

* Function
Inverter’s operation data is sent to the FM terminal (AM terminal) as analog voltage signals or analog current
signals. To display inverter’s operation data, connect a meter to this terminal. The “FM terminal-connected meter
adjustment ~ /1" (AM terminal-connected meter adjustment A7) parameter is used to calibrate the meter.

Note 1: The signal output from the FM and AM terminal is an analog voltage signal or an analog current signal.
(positive (+) side output. In the case of output the signed data, the signal is added offset. Offset level is able
to adjustby F £ 5 3 and F & 5 &. If monitoring the output data with positive and negative voltage, you need
to use "expansion I/O card2 option".

Note 2: To the FM terminal, connect either a full-scale 0~1mAdc ammeter or a full-scale 0~7.5Vdc (or 10Vdc)
voltmeter, if necessary. The FM terminal can also be used as a 0(4)~20mAdc output terminal.

To the AM terminal, connect either a full-scale 0~1mAdc ammeter or a full-scale 0~7.5Vdc (or 10Vdc)
voltmeter, if necessary.

Connect meters as shown below.

<Connection to terminal FM>

FM =
Meter: Frequency meter
VF-AS1 / (default setting)
CCA - - - —
|The reading of the frequency meter fluctuates during calibration.

* A frequency meter QS60T is optionally available.

B Output modes of the FM terminal
When used with a 0~1mAdc ammeter  When used with a DCO~10V voltmeter ~ When used with a 0(4)~20mAdc

(Default setting)
o-10v  FM 0-10v FM 0-10v FM
0-20mA ___ 0-1mA 0-20mA___ 0-1mA 0-20mA ___ 0-1mA

sw2 sw2
swz F58 =0 FE8 =1
When the optional frequency meter QS60T is
connected, this mode is selected.
<Connection to terminal AM >
AM =
Meter: Ammeter

VF-AS1 / (default setting)

CCA - - - —

|The reading of the ammeter fluctuates during calibration.

* |t is recommendable to use an ammeter with a current rating 1.5 or more times as high as the output current
rating of the inverter.
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[Terminal FM-related parameters]
Title Function Adjustment range Adjr::\:g;ent Default setting
£ Output frequency (a)
{: Frequency command value (a)
2 Output current (b)
3 Input voltage (DC detection) (c)
H: Output voltage (c)
5: Compensated frequency *2 (a)
5 Speed feedback (real-time value) (a)
7: Speed feedback (1 second filter) (a)
5 Torque (d)
5 Torque command (d)
{ {:Torque current (b)
{ £ Exiting current (b)
{ 3:PID feedback value (a)
{ - Motor overload factor (OL2 data) (a)
{ 5:Inverter overload factor (OL1 data) (a)
{ 5 : Regenerative braking resistance overload factor (OLr data) (a)
{ 7:Regenerative braking resistor load factor (% ED) (a)
{ & Input power (b)
{5 Output power (b)
2 3: Optional Al2 input (a)
2 H:RR/S4 input (a)
2 5: VIl input (a)
2 5:RXinput (a)
2 7:Optional Al1 input (a)
Ens: FM terminal meter | & &:FM output (Do not select this option.) (a) .
I selection 2 5: AM output (a) H
3 Fixed output 1 -
3 {:Communication data output -
3 £': Fixed output 2 -
3 3:Fixed output 3 -
3 H: Cumulative input power (a)
3 5: Cumulative output power (a)
4 5 Gain display -
Y & ~Y 5:My function monitor 1~4 *1
£ I Signed output frequency (a)
5 {:Signed frequency command value (a)
5 2 Signed compensated frequency (a)
%5 3:Signed speed feedback (real-time value) (a)
&5 4: Signed speed feedback (1 second filter) (a)
5 5:Signed torque (d)
5 & Signed torque command (d)
£ £ Signed torque current (b)
£ 5:Signed PID feedback value (a)
& 1i: Signed RX input (a)
& {:Signed optional Al1 input (a)
& 2~F 4:Signed fixed output 1~3 -
& 5~7 3:Function none -
74: MON1 (Expansion I/O card2 option) (a)
75: MON2 (Expansion I/O card2 option) (a)
75 : RP (Expansion /0 card2 option) (a)
n FM terminal meter 3
' adjustment
FEIE g;zsé??i'“ztr:; 4 |4 msec, § msec~ /[l msec g
FRE ! EMpvlzl?vgi(teéﬁlijr:rgem {1:Voltage output (0~10V), {:Current output (0~20mA) o
F5ga FM output gradient | £/:Negative gradient (downward-sloping), .
© | characteristic {:Positive gradient (upward-sloping) !
FEEF3 | FMbias adjustment | — (0.0~ (000 % a.0
:No filter, {:Filter approx. 10ms
' :Filter approx. 15ms, 3 :Filter approx. 30ms
FEEY | FMoutput filter :Filter approx. 60ms, 5 :Filter approx. 120ms o
5 :Filter approx. 250ms,  7:Filter approx. 500ms
5 :Filter approx. 1s

*1: Monitor adjustment level selected.

*2: “Compensated frequency” refers to the frequency actually sent from an inverter to the motor connected.

*3: Default setting value is adjusted for connection of frequency meters "QS60T".
(Between FM and CCA: Approx. 3.6V)

*4: The output current, input voltage, output voltage, compensated frequency, speed feedback (real-time value) torque, torque
current and exciting current output (FM/AM/pulse and monitor output) can be filtered.
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[Terminal AM-related parameters]
Title Function Adjustment range Default setting
EHER AM terminal meter selection Same as £ /151 (2 5:AM output disabled) c
Al AM terminal meter adjustment | — *1
F5a5 AM output gradient o Neg_a_tive grat_:lient (downward»_sloping), '
characteristic {: Positive gradient (upward-sloping)
FGEE AM bias adjustment - 0O~ 000 % a.8

*1: Default setting value is adjusted for connection of frequency meters "QS60T".
(Between AM and CCA: Approx. 3.6V)

B Resolution

Both the terminals FM and AM have a maximum resolution of 1/1024.

*With the default settings, FM terminal outputs about 4.7V (external impedance is ¢ ) or about 1mA (external
impedance is 0Q), when running frequency is 80Hz. AM terminal outputs about 4.7V or about 1mA, when the
output current reading on the operation panel is 185%.

[Example of the calibration of the frequency meter connected to the terminal FM]
* Use the meter's adjustment screw to pre-adjust zero-point.

Key operated LED display Operation
_ nn Displays the operation frequency.
e (When standard monitor display selection £ 7 [J={ [Output frequency])
AUH The first basic parameter “History function (5 L/ H)” is displayed.
@ @ Fh Press either the A or V key to select “F /7.
@ 500 Press the ENTER key to display the operation frequency.
Press either the A key or the 7 key to adjust the meter.
The meter reading will change at this time but be careful because there
will be no change in the inverter's digital LED (monitor) indication.
[Hint]
o
@ @ 504 =" It's easier to make the
W adjustment if you push and
hold for several seconds.
* By setup, before the needle of meter beings to sway, it will take time.
EOOoFn The adjustment is complete. £ /7 and the frequency are displayed
ST alternately.
5nn The display returns to its original indications.
e (When standard monitor display selection £ 7 =0 [Output frequency])

.’ % For meter connection, the VF-PS1 inverter has two output terminals; FM and AM, which can be used

simultaneously.

W Meter adjustment 1 when the inverter is at rest (adjustment by setting £ /75 L (R/75L )to 35: Fixed output 1,
2 Fixed output 2, 7 3 Fixed output 3)
If it is difficult to calibrate a meter because of large fluctuations of its reading, you may put the inverter out of
operation to make its calibration easier.
It is possible to adjust the meter for the data item selected with the parameter ~ /5L or A /75 . . Adjustment
levels (a) through (d) shown in the table on the previous page change according to the settings of fixed outputs
1 through 3, as shown in the table below. Use this table as a reference when calibrating the meter(s).

Values adjusted with fixed outputs are put out from the FM (AM) terminal when values in the table are used for
operation. For examples of adjustments, see the next page.

Fixed output 1 comes in handy for adjusting items at adjustment level (a) or (c).
Fixed output 2 comes in handy for adjusting items at adjustment level (b).
Fixed output 3 comes in handy for adjusting items at adjustment level (d).

Meter adjustment

Adjustment level Fixed output 1 Fixed output 2 Fixed output 3
! FRSL(ANSL)=30 | FASL(ANGL)=32 | FASL(ANSL)=33
@) FH *2 54% 40%
(b) 185% 100% 74%
(©) 150% 81% 60%
(d) 250% 135% 100%

*1: The 100% value of input/output power is the product of /3~ x200V (400V) x inverter’s rated current.
*2:When FRSL(RASL)= 1R, !7,23~25,60~52, 74~ 75, fixed output level is 100%.
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[Example: Procedure of calibrating the meter connected to the terminal AM to which “output current” is assigned.]

Key operated LED display

Operation

1
(A

Displays the operation frequency. (Perform during operation stopped.)
(When standard monitor display selection £ 7 = [Output frequency])

@)
u
[xing
g

The first basic parameter “History function (5 Lf H)" is displayed.

&
©

Press either the A or V keytoselect ‘A7 5L."

@ Z Pressing the ENTER key allows the reading of parameter setting.
37 Set the parameter at 32 (fixed output for meter calibration 2) by pressing
the A key.
EEN-P Press the ENTER key to save the change. Then, /75 and the set
SRILIL | value are displayed alternately.
@ Al Select the AM terminal meter adjustment A /7 by pressing the A key.
@ oo Press the ENTER key to switch to the data display mode.

W
&
©

Press either the A key or the V key to adjust the meter.

Adjust the pointer to the graduation to which you want it to point when the
inverter passes a current 100% larger than its rated output current.

(The meter reading will change at this time but be careful because there
will be no change in the inverter's indication).

[Hint]
It's easier to make the

W adjustment if you push and

hold for several seconds.

% By setup, before the needle of meter beings to sway, it will take time.

=
c3
g

]
B

Press the ENTER key to save the change. Then A /7 and the set value are
displayed alternately.

o
]
i
—~

IR

Select the “AM terminal meter adjustment A /7 5 L " by pressing the 37
key.

Pressing the ENTER key allows the reading of parameter setting.

Return the parameter setting to 2 (output current display).

Press the ENTER key to save the change. Then, /15 . and the set
value are displayed alternately.

®BRLBOY®

Press the MODE key three times to return to the running frequency
display mode. (When standard monitor display selection = 7 {[1={7
[Output frequency])

[Procedure of calibrating the output for signed data from 0-10V using FM terminal.]
(Adjustment level: 5V output at 0Hz, 9V output at forward running in FH, 1V output at reverse running in FH)

FM output voltage
W)

1) Select the switch of SW2 (for FM) to 0-10V side.
2) Set the parameter F /15 =5 I (Signed output

"
]

F683 %2

frequency).
3) Set the FM output voltage becomes 5V at OHz with
adjusted the parameter F 5 5 3.

4) Set the parameter F /15 L =5 ' (Signed fixed output 1).

5) Set the FM output voltage becomes 9V with adjusted the
parameter F /7.

6) Set the parameter F /751 =51.

FH FH
(Reverse run) (Forward run)

7) Finish
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B Gradient bias adjustment of analog monitor output

Here is an example of the adjustment of output from 0-20mA — 20-OmA, 4-20mA using the FM terminal.

FEEZ=1 FEE3=0 FEEZ=1 FEBI=CL

(mA) (mA)
20 20
- 4
F&83
0 18 0
Fege= FEEZ=0. FER3= 00
(mA)
Ffl:small}
F583 :
) S :
) R
0 100%
% The analog output inclination can be adjusted using the parameter F /7.
5.17 PWM carrier frequency
: PWM carrier frequency
F 3 {2 ] : Random mode
: Carrier frequency control mode selection
R s

1) The sound tone of acoustic noise can be changed by adjusting the PWM carrier frequency. This parameter is
also effective in preventing the motor from resonating with its load machine or its fan cover.

2) In addition, this parameter reduces the electromagnetic noise generated by the inverter. Reduce the carrier
frequency to reduce electromagnetic noise. Note: Although the electromagnetic noise level is reduced, the
magnetic noise of the motor is increased.

3) The random mode reduces motor magnetic noise by changing the pattern of the reduced carrier frequency.

4) To set the parameter 7 5 {5 to & or 3 has the effect of suppressing voltage serge to the motor. Reduce the
carrier frequency to less than 4kHz if the wiring between the inverter and motor is long (20 to 100m as a
guide).

5) In case of using the sinusoidal filter, set the parameter 5 3 {5 to 4 or 5.

\ This parameter works at 200V-55kW or more and 400V-90kW or more models.

.
'
1
1
1
1
I
I
!
1
1
1
1
1
I
I
!
1
1
1

[Parameter setting]

Title Function Adjustment range Default setting
According to model
= Refer to page K-48.

:Disabled, {: Enabled o

:Not decrease carrier frequency automatically

{:Decrease carrier frequency automatically

':Not decrease carrier frequency automatically,
400V class supported

Carrier frequency 3:Decrease carrier frequency automatically,

control mode selection 400V class supported

4:Not decrease carrier frequency automatically,
with sinusoidal filter [Note 11]

5 :Decrease carrier frequency automatically, with
sinusoidal filter [Note 11]

Note 1: For 200V-55/75kW models and 400V-90kW to 400V-500kW models, the carrier frequency is between 2.5

and 8.0kHz inclusive.

™

F PWM carrier frequency | (.0~ {A.0kHz (2.5~8.0kHz) [Note 1]

"

Jic Random mode

7]
L
n
[

According to model
= Refer to page K-48
[Note 12]
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5.18

Note 2: If £ F is set at 2.0kHz or above, it cannot be decreased below 2.0kHz during operation. Changes made to
decrease [ F below 2.0kHz take effect when operation is restarted after it is stopped.

Note 3: If £ F is 1.9kHz or less, you cannot change the setting at 2.0kHz or more. Changes made to increase £ F
to 2.0kHz or above take effect immediately.

Note 4: If P £ (V/f control mode selection) is setto &/, 3, 4, 7, or &, the inverter sets a lower limit of 2.0kHz for £ F.

Note 5: If F 3 {5=4 or 5 is set, it automatically becomes V/f control (¥ & =0) mode. Moreover, the lower-limit of the
career frequency becomes 4kHz.

Note 6: If you change the carrier frequency, you may need to reduce the inverter’s continuous output current.
= Refer to Section 1.4.4, “Current reduction curve.”

Note 7: If the motor becomes overloaded when = 3 {5 issetto I, £ or 4 (carrier frequency not decreased
automatically), Main circuit element overheat protection (OC1P, OC2P, OC3P) may operate.

Note 8: For the setting = 7 {5 =7 or 7 to take effect, power needs to be turned off and then turned back on.

Note 9: When setting 7 5 {5 to & or 3, be sure to set [ F at 4.0kHz or less.

Note 10: When setting the carrier frequency (£ F ) between ! and {.5kHz, you are recommended to set F 511 /
below 130%.

Note 11: This parameter works at 200V-55kW and above models, and 400V-90kW and above models.

Note 12: If carrier frequency (£ ) value is set by more than 4 kHz on the assumption that the length of the cable is
30morless, set £ 3 {5=1.

Trip-less intensification

5.18.1 Auto-restart (Restart during coasting)

: Auto-restart control selection
F49 {]: Auto-restart mode
/\ Warning

« Do not go near motors and equipment.

0 Motors and equipment that have stopped temporarily after momentary power failure will restart
suddenly after recovery. This could result in unexpected injury.

Mandatory | « Attach warnings about sudden restart after a momentary power failure on inverters, motors and

equipment for prevention of accidents in advance.

: * Function

: Auto-restart detect the rotating speed and direction of rotation of the motor during coasting or momentary

1 power failure, to ensure that the motor restarts smoothly (Motor speed search function). This parameter also
: allows commercial power operation to be switched to inverter operation without stopping the motor.

: During operation, “~ £ ~ 4" is displayed.

1) Auto-restart after momentary power failure (Auto-restart function)

Input voltage

Motor speed / S~ \
A
»

ON
F-cc | OFF

Y

* !/ 5= {: This function operates after power has been restored following detection of an undervoltage by the main
circuits and control power.
Title Function Adjustment range Default setting Setting value
{1:Disabled
{:At auto-restart after momentary stop

Auto-restart control

Yo ) Z:When turning ST on or off o for 3
selection
3o i+c
H:At start-up
* If the motor is restarted in retry mode, this function will operate, regardless of the setting of this parameter.
* The function (1w 5= {,&,3,4) is activated when the reset of trip or the power is turned on.
* The function (/. 5= !, 3) is activated when an undervoltage is detected in the main circuit.
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2) Restarting motor during coasting (Motor speed search function)

/ \ y,

ON
F-CC J OFF

I on
ST-CC OFF

* /s 5=2": This function operates after the ST-CC terminal connection has been opened first and then connected again.
Title Function Adjustment range Default setting Setting value
£ Disabled
{:At auto-restart after momentary stop
Auto—r_estart control 2 :When turning ST on or off
selection ENI)
H:At start-up
* To restart the inverter in operation panel operation mode, press RUN key after a power failure.
*When F 3 75 (Number of PG input phases) = { (single phase) in PG feedback vector control mode (7 £ =7, &),
the inverter may trip (£ - { 3: speed error) if the direction of rotation of the motor does not agree with.
*The function (/v 5=13) is activated when ST signal turning on or restart after a momentary power failure.
*The function (1 v 5=") is activated when starting each time.
090 0 00 000000000000000000000000000000000000000000000000000000000000000000000

Operation and application of the auto-restart function

« By using retry function F 3 [ 3 together, auto restart function can be actuated at the time of tripping.

Application to a crane or hoist |

The crane or hoist may have its load moved downward during the above waiting time from input of the operation starting

command to the restart of the motor. To apply the inverter to such machines, therefore, set the auto-restart control mode

selection parameter 1/, 5 to “/i” (Disabled). And avoid using the retry function.

« At restart, it takes several seconds. for the inverter to check to see the number of revolutions of the motor. For this reason,
the start-up takes more time than usual.

+ When the auto restart function is selected, this function is actuated also at time of activation of motor and at the first
operation after the reset of tripping. The operation will restart after the waiting time passes.

« Use this function when operating a system with one motor connected to one inverter. This function may not operate
properly in a system configuration with multiple motors connected to one inverter.

Motor speed

[

dord

* The case that the time of free wheel is longer than the rotor time constant of motor (2 times or more), or the searching
speed operation can not be conducted liking required, please set £ 4 5 (= {.

Title Function Adjustment range Default setting
i :Enabled
[ ! " H I
FY3 i Putorestart mode {: Searching speed method 2 -
Note1: F 55 = {is only effective for 200V-45kW or less, 400V-75kW or less, 600V-7.5kW or less and 690V-90kW or less.
Note2: If F 45 {= {is set, set the motor constants. (Refer to Section 6.22)

5.18.2 Regenerative power ride-through control/Deceleration stop during power failure/Synchronized acceleration/deceleration

Uu L | : Regenerative power ride-through control
F 3 {0 | : Non-stop control time/Deceleration time during power failure
F 3 {7 : Synchronized deceleration time
F 3 {8 | : Synchronized acceleration time

FE25 | : Under voltage detection level
F 529 | : Regenerative power ride-through control level

1) Regenerative power ride-through control: When momentary power failure occurs during operation, this
function makes operation continue using the regeneration
energy from a motor.

2) Deceleration stop during power failure:  When momentary power failure occurs during operation, this
function stops the motor quickly compulsorily. A forcible stop is
carried outin ~ 3 {[I (Deceleration time) using the
regeneration energy from the motor.

(Deceleration time varies with control.)
After the forced stop, the inverter remains static until you put off
the operation command momentarily.

3) Synchronized acceleration/deceleration: When the inverter is used with textile machines, this function
stops more than one textile machine simultaneously in the
event of a momentary power failure and it prevents the
breakage of yarns around bobbins at the recovery from the
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[Parameter setting]
Title Function Adjustment range Default setting
£i Disabled
{:Power ride-through
Z': Deceleration stop during power failure:
oo Regenerative power ride-through :Synchronized deceleration/acceleration m
M control selection (synchronized acceleration/deceleration signal) b
~:Synchronized deceleration/acceleration
(synchronized acceleration/deceleration
signal+power failure)
Non-stop control time/Deceleration
o o o Il
F3id time during power failure L.i~32 0.0 sec. -
F 3 {7 | Synchronized deceleration time 8. 1~68000 sec. 0
F 3 {5 | Synchronized acceleration time O I~6000 sec. L0
F L 25 | Under voltage detecfion level 0~ 75 %, 54 Automatic mode O
F £ 25 | Regenerative power ride-through control level | 55~ {80 % 7
Note 1: The power ride-through control time when .., = { depends on the setting of F 5 /7, and the
deceleration time when 1, [ =" depends on the setting of F 3 7.
Also, the deceleration time and the acceleration time when L, [ =3 or 4 depend on the setting of
3 ! Tandthatof F 3 {5, respectively.
Note 2: Even if these functions are used, a motor may coast according to load conditions.
In this case, use the auto-restart function along with this parameter function.
Note 3: These functions do not operate at the time of torque control.
Note 4: erate at synchronized acceleration/deceleration.

Note 5: Although the settir)_g_of F
Note 6:

Jog run function doesn't oap

o

/] can be written when 1/, is setto { (non-stop control), it cannot be
written when 1/, {_is set to & (momentary power failure slowdown stop).

B An example of setting when Lf [ = !

[When power is interrupted]
*1

Input voltage

Internal DC

voltage level

Regenerative power

Motor speed

ride-through control selection

Coasting stop
—_—

\

3

R

About 100ms~10s

*1: Note: If power is interrupted during deceleration stop, power
ride-through control will not be performed.

[If momentary power failure occurs]
*
1

Input voltage

FEZS

Internal DC

/FEES

voltage level

Motor speed

~—Non-stop control

Normal acceleration

Ny,

>

*1. Note: If power is interrupted during deceleration stop, power
ride-through control will not be performed.

p
For the parameter F~ & & 5. 100% corresponds to 200V (200V class) or 400V (400V class).

% The time for which the operation of the motor

can be continued depends on the machine

inertia and load conditions. Before using this

i function, therefore, perform verification tests.

% Use with the retry function allows the motor to
be restarted automatically without being
brought to an abnormal stop.
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B An example of setting when L, £ =7

Input voltage

Motor speed

A
Ll
Deceleration stop

« Even after the recovery from an input power failure, the motor continues slowing down to a stop. If the voltage in the
inverter main circuit falls below a certain level, however, control will be stopped and the motor will coast.

« The deceleration time varies according to the setting of = 3 /7. In this case, the deceleration time refers to the
time elapsed before a motor running at £ 5 (maximum frequency) comes to a full stop.

« If the voltage in main circuit below ~ & 2 5 (Under voltage detection level ) at Non-stop control during power failure,
the motor will coast and inverter display is shown "5 £ [ P [I.[ (displayed alternately)". And then, If recovery from
the input power failure, the motor continues coasting.

B An example of setting when 1/, £ =3 (when the function of receiving synchronized acceleration/deceleration
signals is assigned to the input terminal S1)
F ! {5 (Input terminal function selection 5 (S1)) =& & (Synchronized acceleration/deceleration signal)

Synchronized ON
acceleration/decel

eration signal

(S1 terminal) Inverter 1

Motor speed

1 >
£3 0]
\ Time
F318
Inverter 2 ‘

« If the parameters F 3 ! 7, F 3 {F are set for same acceleration and deceleration time and if synchronized
acceleration/deceleration signals set using the input terminal functions (& &, & 7) are used, multiple motors can be
stopped at about the same time or speed commands can be issued to them at about the same time.

« If a synchronized acceleration/deceleration signal is impressed, the synchronized deceleration function decreases
the output frequency to OHz to decelerate the motor linearly within the time specified with = 3 { 7. (The S-pattern
operation function or the braking sequence cannot be used along with this function.)

When the motor comes to a full stop, the message “STOP” appears on the display panel.

« If the synchronized acceleration/deceleration signal is canceled during synchronized deceleration, the synchronized
acceleration function increases the output frequency to the frequency at the start of synchronized deceleration or to
the command frequency, whichever is lower, to accelerate the motor linearly within the time specified with F 3 /5.
(The S-pattern operation function, the braking sequence or the auto-tuning function cannot be used along with this
function.)

When acceleration is started, the message “STOP” on the display panel disappears.

« If a forward/reverse switching command or a stop command is issued during synchronized acceleration or

deceleration, synchronized acceleration or deceleration will be canceled.

M An example of setting when 1 [ =4
Synchronized deceleration if a synchronized acceleration/deceleration signal is impressed or if a power failure
occurs, or synchronized acceleration if the synchronized acceleration/deceleration signal is canceled.
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5.19

Input voltage

Synchronized
acceleration/dece

ON

leration signal

(S1 terminal) Inverter 1

Motor speed

Inverter 2

£3 0]

£21g

Time

*1:Even with s L = {,2,4 functions are used, a motor may coast according to load conditions.

In this case, try to adjust the parameter "~ 5 2 5"and "F 52 5"

Dynamic (regenerative) braking - For abrupt motor stop

* Function

1) Need to stop the motor quickly.

[Parameter setting]

: Dynamic braking selection

: Dynamic braking resistance
: Dynamic braking resistor continuous capacity
: Braking resistance overload time

Dynamic braking is used in the following cases:

2) The inverter trips because of an overvoltage (OP) during deceleration.
3) Fluctuation of load condition causes a regenerative power even at a constant speed such as press machine.

Title Function Adjustment range Default setting
{i:Disabled
o . . . o I
Pl Dynamic braking selection {~AEnabled i
) . . According to model
o - I ~
Fhi Dynamic braking resistance O.5~10000 — Refer to page K-48.
BLIE Dynamic braking resistor 00 ~E000 KW According to model
reeT continuous capacity e ey = Refer to page K-48.
Braking resistance overload
FE39 | o . i~550.0 sec. 5.0

* Protection levels defined by F & & & (Refer to Section 6.14.2).
Note 1: The dynamic braking selection works on the following conditions.

Inverter trip condition . . .
Setting | Braking function | (The _state of JL r trip ST-off condition Dynanglg:dklggt;if|Stor
is excluded)

1] Disabled - - -

! Enabled Enabled Protect

' Enabled Enabled No Protection
3 Enabled Disabled Protect

H Enabled Enabled Disabled No Protection
5 Disabled Enabled Protect

& Disabled Enabled No Protection
7 Disabled Disabled Protect

& Disabled Disabled No Protection

Note 2: The time set using F & 7 5 is the time for which the resistor sustains an overload. (Enter the time elapsed
before the inverter trips if a load 10 times as large as the dynamic braking resistor continuous capacity
specified using & £ 7 is applied.) There is no need to change resistance settings recommended by Toshiba

(except DGP resistance setting).
Note 3:

If the parameter F 5 is setto {~5 (regenerative braking selected), the inverter will be set automatically so

as to deal with the regenerative energy from the motor by means of a resistor, without taking any action to
limit overcurrent. (The same functionas F 30 5= !

Note 4:

are not included as standard equipment.

For inverters with ratings of 400V-200kW or more, set # 5 to {~f& , because separate dynamic braking units
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All 200V VF-AS1 and 400V VF-AS1 with ratings of up to 160kW have built-in dynamic braking transistors as
standard equipment. If the rating of your inverter falls within this range, connect the resistor, as shown in
Figure a) below or Figure b) on the next page. If your inverter has a power rating of 200kW or more, connect
a resistor, as shown in Figure c).

E6581301

( )
Connecting an external braking resistor (optional)
a) External braking resistor (with a thermal fuse) (optional)

>

An external braking resistor
(optional)

©
MccB PA+  PB
Three-phase —X _———ORI/L1 UT1 @ Motor
main circuit ﬁ(/— S/L2 VIT2 ©
Power supply —x¢ @ T/L3 W/T3(
Inverter =
[Parameter setting]
Title Function Adjustment range Setting value
[ :Disabled
. . N o
Fh Dynamic braking selection {~AEnabled {

% Do not connect an external resistor with a resistance (combined resistance) smaller than the minimum
admissible resistance.
For overload protection, be sure to set the parameters 7 &~ and 7 & [ P properly.

[Parameter setting]

Title Function Adjustment range Setting value
Fhr Dynamic braking resistance | 5.5~ {000 Q Any value
D i ki ist
FLrR yngmlc braking reS|s or 0O ~E00.0 kW Any value
continuous capacity
Set the parameter to
Braking resistance overload . for type PBR*- or
Fr3g |9 0. 1~600.0 sec b 1oryp
time to any value for other
types.
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~N

b) When a using braking resistor without thermal fuse

An external braking resistor (optional)

*If no power supply is provided
Py TH - Ry PBR
for the control circuit

——i— =L 1
MccB < mMe YA+ PB
Three-phase —X_ | > RIL1 | Um @ Motor
main circuit —¢ | I DS/L2 VT2 ®
power supply (" | . UER WIT3@
— Depression * —
i Lutransformer \ — ] =" =
21 P
Note 2] [~ Inverter
[Note 1] Fuse 5
Power supply "~ @

Note 1: Connection when using an MCCB with a top coil instead of an MC.
Note 2: A depression transformer is required for 400V models but not for 200V models.

[Parameter setting]

Title Function Adjustment range Setting value
) ) . [ :Disabled
o o (
Fh Dynamic braking selection {~5Enabled i
Phr Dynamic braking resistance | 5.5~ {000 Q Any value
Dynamic braking resistor
r X . ﬂ.ﬂ [ ﬂﬂ.l" kW A |
PaLA | Continuous capacity G0 1-800.0 ny value

(When the thermal braking resistor option is not used, be sure to set the parameters F &5 - and 7 5 7 properly
for overload protection.)

* As a last resort to prevent fire, be sure to connect a thermal relay (Be sure to use bimetals method) or a
thermostat. Although the inverter has a means of preventing overload to protect the braking resistor, the
thermal relay is activated in case the protection function fails to work. Select and connect a thermal relay (THR)
appropriate to the capacity (wattage) of the braking resistor.

- Warning -
In the above circuit, the MC in the main circuit is turned off if an inverter's protective function is activated, and
consequently no trip message is displayed. The inverter recovers from a trip if it is turned off. So, check the trip
history record after turning off the inverter and then on again. = Refer to Section 8.2.1.
To prevent a trip condition from being cleared by turning off the power and then on again, change the setting of
the inverter trip retention selection parameter F 5 7 2. = Refer to Section 6.33.2.
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4 I
c) Capacities of 400V-200kW or more

TH - Ry An external braking resistor (optional)
|_| PBR

o &

PA PB | Dynamic braking unit (optional)

* If no power supply is
provided for the control circuit

\ PB7

e © ©
mcceB I MmC BU+  BU-
: . @ Motor
Three-phase %(/ —_ © R/L1 I U/T1 €
main circuit  —X S/L2 VIT2 @
power supply ﬁ(/ I - TIL3 [ @
— Depression * — I wiT3
.“Jlr.ansformer . _: § — — i — —
Inverter
[Note 1]
Power supply @

Note 1: Connection when using an MCCB with a top coil instead of an MC.

[Parameter setting]

Title Function Adjustment range Setting value
[ :Disabled
Fh Dynamic braking selection {1~ Enabled {

* As a last resort to prevent fire, be sure to connect a thermal relay (Be sure to use bimetals method) or a
thermostat. Although the inverter has a means of preventing overload to protect the braking resistor, the
thermal relay is activated in case the protection function fails to work. Select and connect a thermal relay (THR)
appropriate to the capacity (wattage) of the braking resistor.

- Warning -
In the above circuit, the MC in the main circuit is turned off if an inverter's protective function is activated, and
consequently no trip message is displayed. The inverter recovers from a trip if it is turned off. So, check the trip
history record after turning off the inverter and then on again. = Refer to Section 8.2.1.
To prevent a trip condition from being cleared by turning off the power and then on again, change the setting of
the inverter trip retention selection parameter F 5 [J 2. = Refer to Section 6.33.2.
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M Selection of braking resistor option and braking unit
Standard braking resistors are listed in the table below.
The usage rate is 3%. (Except for type DGP***)

Inverter type

Braking resistor

Model number

Continuous capacity (at 20C)

[Note 2] Rating [Note 1]
VFAS1-2004PL, PBR-2007 120W -200Q 0.09kW
2007PL
VFAS1-2015PL, PBR-2022 120W -75Q 0.09kW
2022PL
VFAS1-2037PL PBR-2037 120W - 400 0.09kW
VFAS1-2055PL,
2075PL PBR7-004W015 440W - 15Q 0.13kW
VFAST-2110PM PBR7-008W7R5 880W — 7.50 0.27kW
~2185PM
VFAS1-2220PM,
2300PM PBR7-017W3R7 | 1760W — 3.7Q 0.54kW
VFAS1-2370PM
PBR7-035W1R8 | 3520W — 1.8Q 1.08kW
~2550P
VFAS1-2750P DGP600W-B1 3.4kW - 1.7Q 3.4kW
VFAS1-4007PL PBR-2007 120W - 2000 0.09kW
~4022PL
VFAS1-4037PL PBR-4037 120W -160Q 0.09kW
VFAS1-4055PL,
2075PL PBR7-004W060 440W - 60Q 0.13kW
VFAST-4T10PL PBR7-008W30 880W — 300 0.27kW
~4185PL
VFAS1-4220PL, PBR7-017W15 1760W — 15Q 0.54kW
4300PL
VFAS1-4370PL PBR7-017W7R5 | 1760W — 7.5Q 0.54kW
~4550PL
VFAS1-4750L PBR7-017W3R7 | 1760W — 3.7Q 0.54kW
VFAS1-4900PC
—4160KPC DGP600W-B2 7.4kW - 3.7Q 7.4kW
VFAS1-4200KPC PB7-4200K
4220KPC. [Note 3] + 8.7kKW -1.90 8.7KW
DGP600W-B3
PB7-4200K
VFAS1-4280KPC [Note 3] + 14KW - 1.4Q 14KkW
DGP600W-B4
PB7-4400K
VFAS1-4355KPC, [Note 3] " 17.4kW —0.95Q 17.4kW
4400KPC DGP600W-B3
x2 (parallel)
PB7-4400K
VFAS1-4500KPC [Note 3] " 28KW -0.7Q 28KW
DGP600W-B4
x2 (parallel)

Note 1: Continuous capacities vary according to the rated capacity and resistance of the resistor for reasons of

endurance.

Note 2: PBR-0000, PBR7-0000 and DGP600W-B0O: Braking resistor (Connected to PA/+, PB terminal)
Note 3: PB7-4000: Braking unit (Connected to BU+, BU- terminal)

Combined braking resistor (Connected to PA/+, PB terminal of PB7-4000)
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B Minimum r

1ce of conr

table braking resistors

The minimum allowable resistance values of the externally connectable braking resistors are listed in the table

below.

Do not connect braking resistors with smaller resultant resistance than the listed minimum allowable resistance

values.

(For 200kW or greater models, a dynamic braking resistor drive unit (optional separate unit) is needed.)

Inverter 200V Class 400V Class
Related output capacity Resistance of Minimum allowable Resistance of Minimum allowable
(kW) standard option resistance standard option resistance
0.4 200Q 50Q - -
0.75 200Q 50Q 200Q 60Q
1.5 75Q 35Q 200Q 60Q
2.2 75Q 20Q 200Q 60Q
3.7/4.0 40Q 16Q 160Q 40Q
55 20Q 10Q 80Q 30Q
75 15Q 8Q 60Q 20Q
11 10Q 5Q 40Q 20Q
15 7.5Q 50 30Q 13.3Q
18.5 7.5Q 3.3Q 30Q 13.3Q
22 3.30Q 3.30 15Q 13.3Q
30 3.30Q 250 13.3Q 10Q
37 20 1.7Q 80 6.7Q
45 20 1.7Q 80 5Q
55 2Q 1.7Q 8Q 5Q
75 1.7Q 1.3Q 8Q 3.30
90 - - 3.7Q 2.5Q
110 - - 3.7Q 1.9Q
132 - - 3.7Q 1.9Q
160 - - 3.7Q 1.9Q
200 - - 1.9Q 1Q
220 - - 1.9Q 1Q
280 - - 1.4Q 10
355 - - 0.95Q 0.7Q
400 - - 0.95Q 0.7Q
500 - - 0.7Q 0.7Q
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5.20

Standard default setting

: Factory default setting

* Function

]
1
1
1
]
: parameters individually.

This parameter is to set two or more parameters at a time for different commands. Using this parameter, all
parameters can be also return to their respective default settings by one operation, and save or set specific

[ ——

Title Function Adjustment range Default setting
.
0 -
{:50Hz default setting
2:60Hz default setting
3 :Factory default setting
H:Trip clear
5 :Cumulative operation time cleared
E4yP z:t(t;itr?;y default 5 Initialization of type information o

7:Save user-defined parameters
5:Reset of user-defined parameters
5:Cumulative fan operation time record clear
{ [1:Acceleration/deceleration time setting 0.01 sec.~600.0

sec. [Note 4]
{_{:Acceleration/deceleration time setting 0.1 sec.~6000 sec.

Note 1: This parameter is used to change the settings of other parameters. Therefore, [ is always displayed.

Note 2: £ 4 F cannot be set during the inverter operating. Always stop the inverter first and then program.

Note 3: When parameter = 4 7 is invoked, the value set previously is displayed on the left side of the parameter.

Note 4: If = 5 7 is setto { {7, the optional communication devices DEV002Z, PDP002Z and CCL001Z cannot be
used with the inverter. (The personal computer communications software PCM001Z cannot be used, either.)
Furthermore, the copy function of the LED extended panel option (RKP002Z) does not work normally, so use
only the parameter setting function and the monitoring function.

Note 5: If the power is turned off while the parameter £ 4 F is being set, an error (£ £ 7 &) will occur when the power
is turned back on. If the £ £ P2 error occurs, set £ 5 F again.

[Programmed value]

[ 50Hz default setting (£ YP={) |

Setting £ 5 7 at { causes all the following parameters to be set for operation using a base frequency of 50Hz.
(This does not change the settings of any other parameters.)

» Maximum frequency = H
- Base frequency 1 s L
+Base frequency 2 F { 100
« Base frequency 3 F { 74
+ Base frequency 4 F {75

« Upper limit frequency £/

« Forward speed limit input level F 5 25
« Reverse speed limit input level F 425

« Commercial power/inverter switching frequency = 35 5 : 50Hz

« Point 2 frequency F 5

+ Automatic light-load high-speed operation frequency £ 3 3 [

[ 60Hz default setting (£ YP=2) |

:50Hz  + VI/Il input point 2 frequency A {F 2 : 50Hz
:50Hz + RR/S4 input point 2 frequency A F 2 : 50Hz
:50Hz + RXinput point 2 frequency F & {5 : 50Hz
:50Hz + Al1 input point 2 frequency F 22 5 : 50Hz
:50Hz  + Al2 input point 2 frequency F & 3 { : 50Hz
: 50Hz  * RP/high-speed pulse input point 2 frequency F & 3 7 : 50Hz
:50Hz + PID deviation upper limit = 35 4 : 50Hz
:50Hz + PID deviation lower limit F 35 5 : 50Hz

« Process upper limit = 35 7 : 50Hz
:50Hz + PID output upper limit 3 75 : 50Hz
:50Hz  + Motorrated rotational speed £ 47 7 :1400~1480min-1 (According to model)

Setting £ 5 7 at & causes all the following parameters to be set for operation using a base frequency of 60Hz.
(This does not change the settings of any other parameters.)

» Maximum frequency = H
- Base frequency 1 s L

+ Base frequency 2 F {70
« Base frequency 3 F { 74
« Base frequency 4 F { 75

-
H
« Upper limit frequency £/

« Forward speed limit input level F 525

« Reverse speed limit input level F 4285

« Commercial power/inverter switching frequency F 3 5 5
« Point 2 frequency F 5

+ Automatic light-load high-speed operation frequency F 3 3

:60Hz + VI/Il input point 2 frequency A {F 2 1 60Hz
:60Hz + RR/S4 input point 2 frequency A F 2 : 60Hz
:60Hz + RXinput point 2 frequency F & {5 1 60Hz
:60Hz + Al1 input point 2 frequency F 22 5 1 60Hz
:60Hz + Al2 input point 2 frequency F & 3 { 1 60Hz
:60Hz  * RP/high-speed pulse input point 2 frequency F & 3 7 : 60Hz
:60Hz + PID deviation upper limit = 35 4 : 60Hz
:60Hz + PID deviation lower limit F 35 5 : 60Hz
:60Hz + Process upper limit F 35 7 1 60Hz
:60Hz + PID output upper limit F 3 75 : 60Hz
:60Hz  + Motorrated rotational speed £ 4 7 :1680~1775min-1 (According to model)
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[ Default setting (£ YP=3) |
Setting parameter £ 4 F to 3 resets all parameters except the following to their default settings.
*When this parameter is set to 3, is displayed for a while, then switches back to the original display
((ZFF ] or [Z.0)). Note that this setting also clears all trip history records. Trip history data will be cleared at
this time.

Following parameters are designed considering maintenance that they cannot be reset to the factory default setting
even if you set the parameter £ 4 F at 3. Following parameters are not displayed on the user parameter group
I~ L even if their settings are different from their default settings. So please be careful.

Title Function Title Function
AU History function FHO8 Optional AI2 input bias
FO5L FM terminal meter selection F 475 | Optional A2 input gain
.".' FM terminal meter adjustment FREES Logic output/pulse train output selection (OUT1)
A5L | AM terminal meter selection F& 72 | MON1 terminal meter selection
i AM terminal meter adjustment FEI3 MON1 terminal meter adjustment
FioE Analog VI/Il voltage/current switching FEM MONZ2 terminal meter selection
Fios c;?algzll-c\fn(eorztlsowns(l:ﬁ;:;u|t board) FRTS MON2 terminal meter adjustment
F4 78 | VIlinput bias FE5E ! | FMvoltage/current output switching
F4 7 ¢ | VI/linput gain FEEE | MON1 voltage/current output switching
F 477 | RR/S4inputbias FE5 { | MON2 voltage/current output switching
= - -
i : _:,3 Eiliiill?zliggam ; j,:g,ér Quick registration parameter 1~32
Fy7 RX input gain FEEBLD | Free notes
Fq7 Optional Al1 input bias FESS Network option reset setting
F 477 | Optional Al input gain

| Trip clear (£ YP=Y) |
Setting £ 4 ' to Y initializes the past four sets of recorded trip history data.
* (The parameter does not change.)

[ Cumulative operation time clear (£ YP=5) |
Setting £ 4 F to 5 resets the cumulative operation time monitor to the initial value (0 [zero] time).

Initialization of type information (£ YP=§) |

When a trip occurs because of a type error (£ & 4 F is displayed), you can clear the trip by setting £ 5 F to 5. This
function is used to reformat a control circuit board to adapt it to an inverter, for example, when a circuit board is
removed from an inverter to use another inverter for maintenance or for other reasons. This setting clears all type
data stored in the inverter.

Save user-defined parameters (£ YP=7) |

Setting £ 4 7 to 7 causes all the current parameter settings to be stored individually.

Reset of user-defined parameters (£ ¥P=8) |

Setting + 4 P to & returns all parameters to the settings saved by setting the parameter £ 4 7=7.
* The above settings 7 and & allows you to have your own default parameter settings.

[ Cumulative fan operation time clear (£ YP=9) |

Setting £ 5 F to 5 resets the cumulative fan operation time to the initial value (0 [zero] time). Set this parameter
when replacing the cooling fan, and so on.

Acceleration/deceleration time setting: 0.01 to 600.0 sec. (£ ¥P={0) |

When £ 5 P is setto /[, the acceleration/deceleration time can be set within a range of 0.01 to 600.0 sec.

Acceleration/deceleration time setting: 0.1 to 6000 sec. (£ YP={ {) |

When £ 5 P issetto { {, the acceleration/deceleration time can be set within a range of 0.1 to 6000 sec.
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5.21 Searching for all reset parameters and changing their settings

5 r U | : Automatic edit function

* Function
Automatically searches for only those parameters that are programmed with values different from the
standard default setting and displays them in the user parameter group & - 1. Parameter setting can also
be changed within this group.

—————— -

Note 1: If you reset a parameter to its factory default, the parameter will no longer appear in {3~ Lf.
Note 2: It may take several seconds to display changed parameters because all data stored in the user parameter
group & 1! is checked against the factory default settings. To cancel the parameter group search in process,

press the key.
Note 3: Parameters Wriich cannot be reset to the default setting after setting £ &~ to 7 are not displayed.
= Refer to Section 5.20 for details.

W How to search and reprogram parameters
The operations of search and resetting of parameters are as follows.

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection £ 7 {5 =5 [Output
frequency])

o
[aing
=

The first basic parameter “History function (5 L/ H)" is displayed.

@ @ Orl Press A or V key to select [ ~ L.

oL Press the ENTER key to enable the user parameter automatic edit
Y function.
@ Searches for parameters that are different in value from the standard
o arr default setting and displays those parameters. Press the ENTER key
LI NEN

orthe A key to change the parameter displayed. ( Press the ¥V
@ @ key to search for parameters in reverse direction.)
Press the ENTER key to display the set value.

@ @ 5.0 Press the A key and V key to change set value.

Press the ENTER key to save the changed value. The parameter

name and the programmed value will flash on and off alternately.
T Use the same steps as those given above to display parameters that

@ ( @ ) Y ! you want to search for or change setting with the A key and ¥V

key.

@ ( @ ) el When "f; - L{" appears again, the search is ended.

A search can be canceled by pressing the MODE key. Press the key
once while the search is underway to return to the display of

]
]

]
s
g
Il
m

Parameter display
{

®®

Fr-F parameter setting mode.
After that you can press the MODE key to return to the status
oo monitor mode or the standard monitor mode (display of operation
frequency).
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5.22  EASY key function

: Registered parameter [FIS /M FIB82 |:

display selection Quick registration parameter 1~32

- ~

* Function

i The following three functions can be assigned to the key for easy operation by means of a single key.
1 * Setting monitor mode switching function

: « Shortcut key function

!« Operation panel/remote key function

[Parameter setting]

Title Function Adjustment range Default setting
[ Standard setting mode at time of activation
poEL Registered parameter of motor o
display selection {: Quick mode at time of activation of motor

2: Quick mode only
1 Quick mode/ standard setting mode
switching function
{:Shortcut key:
Pressing for 2 sec. to record the parameter,
Fasl EASY key function selection pressing normally to jump to recorded
parameter (first jump to the 1st history)
Z:Operation panel/remote key:
Operation panel by ON
=: Monitor peak minimum hold trigger

3

B Quick mode/standard setting mode switching function (F 75 0=0)
The EASY key allows you to switch between quick mode and standard setting mode.
The way parameters are read out and displayed varies according to the mode selected.

Quick mode

This mode allows you to previously select parameters (max. 32 parameters) whose settings need to be changed
frequently and to read them out only. Eight parameters are selected by default; add or remove parameters as
required.

Standard setting mode
Standard setting mode in which all parameters are read out.

[How to read out parameters]
To enter the setting monitor mode, set parameter 7 75 [J to {i, switch to the setting monitor mode using the EASY

key, and then press the key.
Press the @ key or the @ key to read out parameters in ascending or descending order.
The relation between the parameter and the mode selected is shown below.

[PSELTD
u

* Standard setting mode at time of activation of motor. Press the key to switch to the quick mode.

[PSELF!

* Quick mode at time of activation of motor. Press the key to switch to the standard setting mode.

[PSEL e

* Quick mode (fixed).

* How to cancelxk the Quick mode (7 5 £ 1. =) setting
When this parameter is set to 2 (Quick mode), press and hold down the @ key for 5 seconds or more.
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[How to select parameters]

Select the desired parameters as parameters 1to 32 (F 75 /~F 75 ). Note that parameters should be specified
by communication number. For communication numbers, refer to Table of parameters.

In the quick mode, only parameters registered as parameters 1 to 32 are displayed in order of registration.

By default, parameters are set as shown in the table below.

[Parameter setting]

Title Function Adjustment range Default setting
Fa5 ¢ Quick registration parameter 1 0~595 HORUH)
Fa52 Quick registration parameter 2 o~5495 {5(PE)
Fi53 Quick registration parameter 3 0~555 {I(FH)
Fi54 Quick registration parameter 4 o~5495 SRLLC
FI55 Quick registration parameter 5 0~959%9 {IdELD)
FI56 Quick registration parameter 6 0~95%5 SO0(EHR)
57 Quick registration parameter 7 0~5549 S(F1
FI5R Quick registration parameter 8
~ ~ 0~555 555
FOR Quick registration parameter 31
FIEZ Quick registration parameter 32 0~95%5 SO(PSEL)
Note: If any number other than communication numbers is specified, it is Continuous 5 5 5: Disabled

regarded as 5 5 5 (no function assigned).

M Shortcut key function (F 7§ 0= {)
This function allows you to register, in a shortcut list, parameters whose settings need to be changed frequently so
that you can read them out easily in a single operation.
The shortcut is usable in the frequency monitor mode only.

[Operation]

Set the parameter ~ 757 to {, read out the setting of the parameter you want to register, and press and hold
down the EASY key for 2 sec. or more. The registration of the parameter in a shortcut list has been completed.
To read out the parameter, just press the EASY key.

B Operation panel/remote key function (F 75 0=2)
This function allows you to easily switch control devices (operation panel and terminal board) used to start and stop
operation and to set the frequency.
To switch between control device, set the parameter £ 75 [ to &, and then select the desired control device,
using the EASY key.

[When using the terminal board]
If £ 115 d=101, no switching operation is required.

[When using the operation panel]
Turn on the EASY key.

MPeak hold function (F 750=3)
This function allows you to set peak hold and minimum hold triggers for parameters F 705, F55 5, FSEE,
F5 70 and F5 77, using the EASY key. The measurement of the minimum and maximum values set for F 7 5,
FREE,FEEE, F5 70 and F 5 77 starts the instant when you press the EASY key after setting parameter
Fi150t0 3.
The peak hold and minimum hold values are displayed in absolute values.
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6. ExtendeW

Extended parameters are provided for sophisticated operation, fine adjustment and other special purposes.
= Refer to Section 11, Table of parameters.

6.1 Input/output parameters

6.1.1 Low-speed signal
F {00 | : Low-speed signal output frequency

* Function
When the output frequency exceeds the setting of ~ [ [/ an ON signal will be generated. This signal can be
used as an electromagnetic brake excitation/release signal.
*Through the open collector terminal OUT1 or OUT2 (24Vdc-50mA [max.]).

,________

[Parameter setting]
Title Function Adjustment range Default setting

00 Low-speed signal output frequency D0~ Hz 0.0

Output frequency [Hz] A

Set frequency

F 0]
.
0 ;ime [s]
Low-speed signal output
P24-OUT1 terminals (Default setting)
P24-OUT2 terminals ON
FLA-FLB-FLC terminals — ——— OFF

Low-speed signal output: Inverted ON
[ OFF

[Connection diagram (SW1 set to sink logic)]

* Output terminal setting

The low-speed signal (ON signal) output function has been assigned to the terminal OUT1 by default. This

setting must be changed to invert the polarity of the signal.

[Parameter setting]

Title Function Adjustment range Example of setting
Fi3n Output terminal function selection [0~255 H(ON sigr\al) or
1(0OUT1) 5 (OFF signal)

Note: To put out signals to OUT2, select the parameter 7 {3 /.
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6.1.2 Putting out signals of arbitrary frequencies

: Speed reach setting frequency
: Speed reach detection band

* Function

generated.

[Parameter setting of frequency and detection band]

When the output frequency becomes equal to the frequency setby # {fi { + 5 {2, an ON or OFF is

Title Function Adjustment range Default setting
Find Speed reach setting frequency O.0~U1L Hz 0.0
Fine Speed reach detection band O.0~UL Hz 25

[Parameter setting of output terminal selection]
Title Function Adjustment range Example of setting
5 (RCH (specified speed ON signal) )
Fi31 Output terminal function selection 2 0~255 or
(0OUT2) 5(RCH (specified speed OFF
signal) )
Note: To put out signals to OUT1, select the parameter 5 {3 7.

1) If the detection band value + the set frequency is less than the designated

frequency

Output frequency [Hz] A

-+
F 7]
Fr-Fma
0 >
Speed reach setting frequency Time [s]
P24-OUT1 terminals
P24-OUT2 terminals (Default setting) ON
FLA-FLB-FLC terminals OFF
( Speed reach setting frequency : Inverse g’:F )

2) If the detection band value + the set

frequency is more than the designated

frequency
Output frequency [Hz] A
Fm+E1ra
Ed-Ea
0 >
Speed reach setting frequency ime [s]
P24-OUT1 terminals
P24-OUT2 terminals (Default setting) ON
FLA-FLB-FLC terminals ES— OFF
( Speed reach setting frequency : Inverse ON )
OFF
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6.2 Input signal selection

6.2.1 Priority when forward/reverse run commands are entered simultaneously
: Priority when forward/reverse run commands are entered
simultaneously

[
: « Function

: This parameter allows you to select the direction in which the motor runs when a forward run (F) command
| and a reverse run (R) command are entered simultaneously.

: 1)Reverse run

! 2)Deceleration stop

\

[Parameter setting]

Title Function Adjustment range Default setting
Priority when forward/reverse run
Fios commands are entered 1:Reverse run, {:Stop H
simultaneously

[F (5=l (Reverse run)] If a F command and a R command are entered simultaneously,
the motor will run in the reverse direction.

Output frequency [Hz] A
et requency
0 \ Time [s]
Set frequency everse run
Forward run signal ON
OFF

Reverse run signal ON
OFF

[F {05=1 (Stop)] If a F command and a R command are entered simultaneously
the motor will slow down to a stop.

Output frequency [Hz] A

Set frequency

0 Time [s]

ON

Forward run signal ; OFF
R ignal 4,—\— ON
everse run signa OFF
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6.2.2 Assigning priority to the terminal board in the operation panel and operation mode
: Input terminal priority selection

225 \
: * Function :
: This parameter is used to give priority to certain external commands entered from the terminal board in :
: operation panel and operation mode. :
| For example, when jogging the motor by giving signals externally. |
e - )
[Parameter setting]

Title Function Adjustment range Default setting

Fin Input terminal priority selection [i:Disabled, {:Enabled o

[} Deselect (terminal board has no priority)]
Priority is always given to commands (operation commands) entered from the operation panel. To give priority to
commands from the terminal board, it is necessary to switch from control panel operation to terminal board
operation by sending signals through the terminal board.

Command from the operation panel 0 o »| Valid command

(Lhdd=1)

o

The mode switching terminals
are used to switch to terminal

A board operation mode.
Command from the terminal board I— . Refer to Section 7.2.

[ {: Select (terminal board has priority)]
Priority is given to commands entered from the terminal board even in operation panel operation mode.

Command from the operation panel 1
(Cnod=1) ) e O [Nternal command
Q
B

f h inal A: No command from the terminal board.
Command from the terminal board B: Command from the terminal board.

M Priority command from terminal board (Operation command)
Jog run : input terminal selection {5/ {5
DC braking : input terminal selection & 2'/¢

An example of switching to jog run in operation panel operation mode.

[In case that terminals S3 and CC are assigned to jog run]
Assign control terminal S3 ([ /4: preset speed 3] in default setting) as the jog run setting terminal.

Title Function Adjustment range Example of setting
Input terminal function . .
N ] ot ‘
Fi selection 7 (53) O~135 {8 (Jog run settin g terminal)
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Output frequency [Hz]
Forward run

Set frequency

Forward run

(0]

stecc | L

o

S3-CC
(Jog run)

6.2.3 Analog input signal switching
: Analog input VI/II voltage/current switching
: Analog input Al2 (optional circuit board) voltage/current switching

« Function
These parameters are used to switch signals to be sent to the analog input terminals VI/Il and Al2 (optional).

Parameter setting]

Title Function Adjustment range Example of setting
_— - Voltage input
o u I
Fiog Analog VI/Il voltage/current switching {: Current input o
on Analog input Al2 (optional circuit board) | £ Voltage input -
Fios P IR : o
voltage/current switching {: Current input
When using the analog input terminal VI/Il When using the analog input terminal VI/Il
as a voltage input terminal (VI) as a voltage input terminal (Il)
Fi08=0 Fiog=

CCA VIl CCA: Analog common CCA VIl

0~10V input 0~20mA(4~20mA) input

= For an explanation of input gain and bias adjustments, refer to Section 6.28.
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6.3 Terminal function selection

6.3.1 Keeping an _input terminal function always active (ON)
[F i8], [F {27 [F i28] Always ON function selection 1~3

This parameter specifies an input terminal function that is always kept active (ON). (Only one function

—
|
I+ Function
1
1
: selectable)
|

[Parameter setting]

Title Function Adjustment range Default setting
. . Inverter with a model number ending with
;] it
F ! {01 | Always ON function selection 1 o~135 WNHN: D WP: &
F {27 | Always ON function selection2 | G~ {35 &
F {2 F | Always ON function selection 3 O~135 o

* The selected function is always kept active regardless of the type of logic (positive or negative) in the table of
function settings in 7.2.1.

6.3.2 Modifying input terminal functions

: Input terminal function selection 1 (F) : Input terminal function selection 7 (S3)
: Input terminal function selection 2 (R) : Input terminal function selection 8 (RR/S4)
[

: Input terminal function selection 3 (ST)[ F { {9 F {26 |:

: Input terminal function selection 4 (RES) Input terminal function selection 9~16
: Input terminal function selection 5 (S1) :

: Input terminal function selection 6 (S2) Input terminal function selection 17~20
= For details, refer to Section 7.2.1.
* Function
Use the above parameters to send signals from an external programmable controller to various control input
terminals to operate and/or set the inverter.
The desired contact input terminal functions can be selected from 120 types ({i- { 3 5). This gives system design
flexibility.
Using the SW3 switch, the function of the RR/S4 terminal can be selected between analog input and contact input.
By default, the RR/S4 terminal is set as an analog input terminal (voltage input terminal). To use it as a contact input
terminal. vou need to move the SW3 switch to the S4 position

e m =

B Setting of contact input terminal function

Terminal Title Function Adjustment range Deféult
symbol setting
F {1l [Note3], F {27 F {28 | Aways ON function selection 1~3 o
F Fiid Input terminal function selection 1 (F) 2 (F)
R Fitl Input terminal function selection 2 (R) T H (R)
ST F ! i{0[Noted], F { {3 Input terminal function selection 3 (ST) (; Réferto 5 (ST)
RES £t Input terminal function selection 4 (RES) Section 11.) 5 (RES)
S1 Fiils Input terminal function selection 5 (S1) ’ {0 (S1)
S2 FlUIR Input terminal function selection 6 (S2) {2 (S2)
S3 Fioil Input terminal function selection 7 (S3) {4 (S3)
The terminal below is operative only when SW3 is in the S4 position. — —
RR/S4 Fit Input terminal function selection 7 (S4) O~ {35 [Note2]| /£ (S4)
Note 1: The function that has been selected using # ¢ {1, F {2 Tand F {25 (always ON function selection 1~3

parameter) are always activated.

Note 2: When using the RR/R4 terminal as a contact input terminal (sink logic), always move the SW3 slide switch to
the S4 position.

Note 3: VFAS1-****-WN, HN

Note 4: VFAS1-****-WP

F-6



TOSHIBA E6581301

B Connection method
1) a-contact input

[Inverter] [-contact switch| Sink setting

Input * This function is activated when the input terminal and

terminal i CC (common) are short-circuited. Use this function to
specify forward/reverse run or a preset speed operation.

cc

2) Connection with transistor output

Inverter Programmable controlle

Input s Operation can be controlled by connecting the input and CC
terminal i (common) terminals to the output (no-contacts switch) of
the programmable controller. Use this function to specify
cc forward/reverse run or a preset speed operation. Use a

transistor that operates at 24Vdc/5mA.

* Interface between programmable controller and inverter

Note:  When using a programmable controller with open collector outputs for control, connect it to the P24/PLC
terminal, as shown in the figure below, to prevent the inverter from malfunctioning because of current
flowing in.

Also, be sure to turn the SW1 slide switch to the PLC position.

Programmable controller Inverter
+24V
SW1 T
—O [PLC
q;DLC
P24/PLC
F~S4
+24V
power —__——
supply
cC

3) Sink logic/source logic input
Sink logic/source logic (input/output terminal logic) switching is possible.
= For details, refer to Section 2.3.2.
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6.3.3 Using the servo lock function
: Input terminal function selection 3 (ST)

: Starting frequency setting

| «Function
: As with the operation of a server motor, these parameters allow you to operate the motor at 0Hz by simply
1 issuing an operation signal. These parameters are used to hold the motor at a standstill.

Se—— - -

[Parameter setting]

Title Function Adjustment range Example of setting|
Fid Input terminal function selection 3 (ST) o~135 0
F2HO Starting frequency setting 0.0~ 100 Hz g |

Note 1: This function is enabled only when parameter ' £ is set to £ (PG feedback vector control).

Note 2: To activate servo lock, parameter F 2 4 [I (starting frequency setting) needs to be set to I [Hz].

Note 3: These parameters are not intended for position control, and if a load larger than the holding power of the
motor is applied, the motor rotates. Keep this in mind.

If parameter F { {3 (for selecting a function for the ST terminal) is set to 7.7, a servo lock signal is added to the ST
signal. In that case, turning on the signal to the ST terminal activates the servo lock function. Note that even when the

servo lock function is activated, or the operations can be performed normally by inputting an F or R signal.

Output frequency [Hz]

Servo lock status

0 <+—> < Pp—> Time [s]
Coasting
Servo lock signal
+ST signal [ I
F signal ]
R signal
,’ ___________________________________________________________ N

Even if the motor is started with servo lock activated, a starting torque of 150% or more can be produced.

In such a case, however, the thermal protection level is lowered just as is the case with low-speed operation.
Therefore, the following parameters

« [IL T (Thermal protection characteristic selection)

« £ Hr (Motor electronic-thermal protection level 1), F { 73, F {77, F {8 {

« F 50 A (OL reduction starting frequency)

« F 57 (Motor 150%-overload time limit)

need to be adjusted according to the motor.

NS

6.3.4 Modifying output terminal functions

: Output terminal function selection 1 (OUT1)

: Output terminal function selection 2 (OUT2)

: Output terminal function selection 3 (FL)

[F {33 H F 138 : output terminal function selection 4~9
[F i68H F {59 : Output terminal function selection 10, 11

= For details, refer to Section 7.2.2.
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6.3.5 Response time of input/output terminals

F {40 | : Input terminal 1 response time selection
F Y ! | : Input terminal 2 response time selection
F {42 | : Input terminal 3 response time selection
F {43 | : Input terminal 4 response time selection
F {4Y | : Input terminal 5~12 response time selection

F {45 | : Input terminal 13~20 response time selection
= For details, refer to Section 7.2.3.

The output terminal and the response time can be set with “My function.”

= For details, refer to Section 6.39.

6.3.6 Using the VI/f adjustment function

F 492 | : Vif adjustment rate

, N
* Function
This parameters reduces the ratio of . /. .« (base frequency vortage 1) / . . (base frezuency 1) by selecting
VIf ratio switching (input terminal function 152(positive logic) or 153(negative logic)).

VI/f ratio switching (input terminal function 152/153) OFF: Original V/f (w il o / wl)
V/f ratio switching (input terminal function 152/153) ON: Original V/f X F 452

[Parameter setting]
Title Function Adjustment range Default setting
FHE2 V/f adjustment rate O~100% oo
Note 1: This function is only effective in the case of ' - =0,1.
Note 2: In the case of Overvoltage stall protection is effective, set 5 3 [ 5=0.

6.4 Basic parameters 2
6.4.1 Switching among V/f characteristics 1, 2, 3 and 4 from input terminal

F {70 | : Base frequency 2 F {76 | : Manual torque boost 3

F {7 !] : Base frequency voltage 2 F {77 ] : Thermal protection level 3

F {72 | : Manual torque boost 2 F {78 | : Base frequency 4

F {73 | : Thermal protection level 2 F {79 | : Base frequency voltage 4

F {74 | : Base frequency 3 F {880 | : Manual torque boost 4

F {75 | : Base frequency voltage 3 F {8 ! | : Thermal protection level 4
/TN TTTTTTTTTTTToSmmooooooooomoomooooooooooes >
1 *Function 1
: Use the above parameters to switch the operation of 4 motors with a single inverter and to select motor V/f :
: characteristics (1 to 4) according to the particular needs or operation mode. :
| [Switching methods] :
: Terminals are used for this switching. |
: Note: The setting of parameter F £ (V/f control mode selection) is valid only when V/f1 is selected. If :
: VIf2,VIf3 or VIf4 is selected, V/f control is performed in constant torque mode. Do not switch motors :
| when the parameter 7 = (V/f control mode selection) is set at 7, &. For parameters selected when :
: changing V/f characteristics (1 to 4), refer to table on the next page. II
\
~ 7

Section 5. 8 s . s (Base frequency voltage 1) for & {7 {, F {75 and F {75,

Section 5.7 o & (Manual torque boost) for F { 72, F { Th and F {F T,

and Section 5.14 - H ~ (Motor electronic thermal protection level 1) for F {73, F {77 and F {5 !
respectively.

Note: Refer to Section 5. 8 . (Base frequency 1) for = {10, F {74 and F {7
1
H
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M Setting of switching terminals
The VIf1, VIf2, VI3 and V/f4 switching function is not yet assigned to any terminal. Therefore, it is necessary to
assign them to unused terminals.

Ex.) Assigning the V/f switching 1 function to S1 and the V/f switching 2 function to S2.

Title

Function

Adjustment range

setting value

Input terminal function selection 5 (S1)

i35

2 B (V/f switching 1)

Fiis
FiiE

Input terminal function selection 6 (S2)

I
%}
I
L

i35

38 (VIf switching 2)

«An example of the connection of terminals: SW1 set to sink logic»

S1: VI/f switching 1
S2: VIf switching 2
cC

:@

S1-CC

S2-CC

Vit

Parameters selected

OFF

OFF

Base frequency 1

Manual torque boost 1
Thermal protection 1

Base frequency voltage 1

[

ON

OFF

Base frequency 2

Manual torque boost 2
Thermal protection 2

Base frequency voltage 2

OFF

ON

Base frequency 3

Manual torque boost 3
Thermal protection 3

Base frequency voltage 3

PO < T X g [N IR e

ON

ON

Base frequency 4

Manual torque boost 4
Thermal protection 4

Base frequency voltage 4

[ PR PP b gl = i a il ad

B T T T T T T T T T T L o o

D0 O3 ad = |add = =g =g [ad =g <y g [T

PR e i K

Note1:V/f switching is not able to change during the inverter running,. Always stop the inverter and then switch.
It is necessary to wait for 0.1 second and over until start up inverter from switch the V/f switching.
Note2:Select V/f1 when using the vector control and the V/f-5 point setting.

Selecting V/f2,.V/f3, or V/f4 disables vector control but enables the V/f constant control.

Note3:By using “My function,” torque limits and acceleration/deceleration modes can be switched along with V/f

switching.

Note4:With the operation panel or communication, the panel acceleration/deceleration selection (F 5 [ %) can be set.
* This function is active only in operation panel operation mode.
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6.5 V/f 5-point setting

: VIf 5-point setting VF1 frequency : VIf 5-point setting VF4 frequency
: VIf 5-point setting VF1 voltage : VIf 5-point setting VF4 voltage

: VIf 5-point setting VF2 frequency| £ {98 | : VI 5-point setting VF5 frequency
: VIf 5-point setting VF2 voltage : VIf 5-point setting VF5 voltage

: VIf 5-point setting VF3 frequency

: VIf 5-point setting VF3 voltage

||| |||
wo||ua||wb||wb| (Wb W
LN || -C | [Wy| My |-~ [|C2

= For details, refer to Section 5.6,5).

6.6 Speed command switching

6.6.1 Using two types of frequency (speed) commands

2
]

: Frequency setting mode selection 1
: Frequency priority selection

: Frequency setting mode selection 2

|||
ny| My

[ 1]
o||~J|[Ca|jaa

ny
C||C

: Speed command priority switching frequency

\
« Function !
These parameters switch two types of frequencies :
« Automatic switching by parameter setting |
|

|

|

|

/7

« Automatic switching by means of switching frequencies
« Switching with input terminal

FTTT TN

1) Switching with input terminal board (F2880=0

Reference can be switched if the frequency priority switching function is assigned to a terminal.

Command selected A
with £ 0 4 Qe > Operation frequency
o command
B

Command selected
with £ 20 7

A Selects the command set with parameter F /7 [ . — Operation frequency command switching terminal OFF
B : Selects the command set with parameter # 2 [i 7. — Operation frequency command switching terminal ON

Ex.) When the frequency priority switching function is assigned to terminal S3.

Title Function Adjustment range Example of setting
o t f
FiiT Input terminal function selection 7 (S3) O~135 1 4(Opera on Irequency command
switching)

«An example of the connection of terminals: SW1 set to sink logic»

Speed command
S3 OFF Command selected with
Fnod
cc ON Command selected with
Foon
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2) Automatic switching by means of switching frequencies (F28080={)

Command selected
with F

A

0
%:}

Command selected
with F

lll'l
{

A: If the frequency set with F /7 o is higher than that set with £ 2/ [/ &

B: If the frequency set with ~ /77 o is equal to or lower than that set with = =1 &

Frequency setting signal A

Qe O

command

Operation frequency

Priority is given to the
command set with F /7
Priority is given to the

command set with £ &7 7.

with CIIUD

Priority is given to
the command set

Priority is given to
the command set
with = 20 7.

[ Parameter setting]

v

Title

Function

Adjustment range

Default setting

Frequency setting mode selection 1

{:VI/I (voltage/current input)
Z:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)

4 :Operation panel input enabled
(including LED/LCD option input)

5 :2-wire RS485 communication input

5 :4-wire RS485 communication input

7:Communications option input

& :Optional Al1 (differential current input)

5 :Optional Al2 (voltage/current input)

1 :Motor operated pot mop setting
{ {:Optional RP pulse input
{ £':Optional high-speed pulse input
! 3: - (Unsupported)

Frequency priority selection

D:FNOdF 20 7 terminal switching
(input terminal function selection {4,
Il
[ S)
SFNOIF 207 frequency switching
(switching with F 2 F)

o3

Frequency setting mode selection 2

Sameas Fli0d (i~13)

Speed command priority switching

O {~FHHz

frequency
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6.7 Operation frequency

6.7.1 Start frequency/Stop frequency
: Start frequency setting
: Stop frequency setting
: Start frequency/Stop frequency operation selection

* Function

The frequency set with the parameter F & 4 [ is put out as soon as operation is started.
Use the F & 4 [J parameter when a delay in response of starting torque according to the
acceleration/deceleration time is probably affecting operation. Setting the starting frequency to a value
from 0.5 to 2.0Hz (max. 5Hz) is recommended. The occurrence of an overcurrent can be suppressed
by setting this frequency below the rated slippage of the motor. If 0 speed torque is needed (F =7,
H),set FZHEO, F2H 3 at0.0Hz

« At start up : frequency set with £ 2~ [ is put out immediately.

« Atstop  : The output frequency drops to 0Hz immediately by the frequency set with

FoH3.

Use the F & 4 5 parameter when changing operation of the range of = & 4 [J >output frequency >
Fa43.
The operation of the range of £ 2 4 [ >output frequency > F 2 4 3 is following.
FA45=0: Stoo operatina bv the condition 7 47> outbut freauencv

S e e e e e e e e e e e e e -

[Parameter setting]

Title Function Adjustment range Default setting
F2HO Starting frequency setting a0~ 100 Hz .
F243 Stop frequency setting O.0~3 0.0 Hz n.o

) ) I . Stop operating
FZ tart f top f tion select - o
FoHE Start frequency/Stop frequency operation selection ! : Continue operating o
Output frequency [Hz] A
Start frequency setting FoHD / \ \
Stop frequency setting FoHd e 3
4 T\ N,

0 7" Time [s]

Note: Set these parameters so that the start frequency is higher than the stop frequency .
If the -set frequency is lower than the -set frequency, the reference frequency must be
higher than the 7 & 4 3-set frequency to start the motor.

Ifboth [F 4 | and [ F 24 3 | are set to [.0J Hz, the motor will start even if the frequency set is 0.0Hz.

6.7.2 Run/Stop control with frequency setting signals

: Operation start frequency
F 242 | : Operation start frequency hysteresis

o o o -

* Function
The Run/Stop of operation can be controlled simply with frequency setting signals.

[Parameter setting]

Title Function Adjustment range Default setting
Foq ! Operation starting frequency O0O~FH 0.0
Fa42 Operation starting frequency hysteresis O0~300 Hz 0.0
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Output frequency [Hz]

A

[FZ91] + [F242

[(FZ97] - [FZ42

Yy,
>

B 100%

The inverter begins accelerating after
the frequency command value has

reached point B.

Deceleration stop begins when the
frequency command value decreases

below point A.

Operation frequency command value

6.7.3. Frequency setting signal 0Hz dead zone handling function

4

P

* Function

If the frequency is set to O0Hz by means of an analog signal so that the motor shaft can be locked by sensor
vector control (F £ =7, &) the frequency may not always be OHz because of drift or offset.

In such a case, this parameter allows you to correctly set the operation frequency command to OHz. If the
operation frequency command is below the frequency setting signal O0Hz insensitive frequency set with

F 244, parameter F & 4 4 will adjust the operation frequency command to OHz.

[Parameter setting]

6.8

Title

Function

Adjustment range

Default setting

F2HY

Frequency command dead band

O.0~50 Hz

i
(A

Operation frequency
command value
Output after handling
of the dead zone

Foud

OHz

DC braking

Operation frequency
command value

Note 1: This function is invalid to preset
the speed operation frequency

command.

Note 2: It is effective as frequency
instruction is to the frequency
reference chosen by F /7 o,

‘C'li'l'l

'L 7, communication,etc.
Note 3: The addition and multiplication of
the override function is carried
out to the frequency in which this

function operated.

6.8.1 DC braking

: DC braking start frequency
: DC braking current

—————=s

* Function

F252 | : DC braking time
F 25 3 | : Forward/reverse DC braking

priority control

direct current applied to the motor, the application time and the start frequency.

[Parameter setting]

\
|
|

A large braking torque can be obtained by applying a direct current to the motor. These parameters set the :
|
!

Title Function Adjustment range Default setting
F2s580 DC braking start frequency 80~120.0 Hz 8.0
F25 ! DC braking current O~100 % 540
FZ52 | DC braking time 8.0~2 0.0 sec. L0
F253 Forward/reverse DC braking priority control [ :Disabled, {:Enabled 0
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.""‘Note:During DC braking, the DC braking )
current may be adjusted

Output frequency [Hz] . automatically to prevent the
LED display overload protection function from
Set frequency o b displayed being activated and causing the

inverter to trip.

The DC braking current may be
adjusted automatically to prevent
tripping.

When the inverter is used with a
standard motor, settmlg(; the
percentag}e of DC brakin:

above 60% may activate the thermal
protection function to prevent the

motor from being overloaded
Tlme [s] depending on the setting of £ 252
ﬂ [\ {\ [\ [\ ﬁ (DC braking time).

DC braking

DC braking start frequency

0

5 )

A
Output current [A]

DC braking current [F 25 { |

DC braklng time

Operation signal (F-CC)
(SW1 set to sink logic) — L OFF

<DC braking start conditions>
The forward/reverse DC braking priority control function F £ 5 3 recognizes certain conditions such as stop
commands from the inverter, and is activated when the output frequency goes down below the DC braking start
frequency set with F & 5 [7. In this case, the conditions under which DC braking starts include not only the issue of a
start or stop command from the operation panel or an external input device, but also a fall in the reference
frequency below the value set with 7 & 4 3 (stop frequency setting) or a fall in the output frequency below the
operation stop frequency setting 5 &4 3.

[DC braking under normal conditions] (Forward/reverse run DC braking priority control F &/ 5 3=/ [Disabled])

Output frequency [Hz] A FZ57 FooC F75 7 == : DC braking
Set frequency |-y le—>1 le—>] > —
Fohl / / /
0 1t L >
Time [s]
Reference frequency A

FOET
FoHd
0 183 85 >
‘J ON
Operation signal (F-CC) }J
(SW1 set to sink logic) t l OFF
(1) If F25 0 and F 24 3 > reference frequency : DC braking
(2)If F 25 > reference frequency > F 24 3 : Operation at the command frequency
If F2 50 and F &4 3 > reference frequency : DC braking

(3) If an operation command is entered during DC braking : DC braking is discontinued to restart the operation.
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[Priority to DC braking during forward/reverse operation] (Forward/reverse run DC braking priority control
F 25 3= {[Enabled])

Output frequency [Hz] F253=0 Foh3=1 == DC braking
A AL
A
! r7sr] ) 7 [Fase 5o ro5e Foge]
Set frequency | '
] /7 [« | / <]t <]
) 1
\ . :
| 1
1 1
) L 1 A
0 o Time [s] ”
4 5 6 7
Reference frequency A @ / ® ©) (
EEE
0 1t >
ON
Forward run signal (F-CC) J ) ‘J | OFF
(SW1 set to sink logic) 1 oN
Reverse run signal (R-CC) e OFF

(SW1 set to sink logic)

«SW1 set to sink logic»

(4) During normal forward/reverse run (F &5 3={1) : Not recognized as a stop command, so that the DC
braking is not active.

(5) If a reverse run (or forward) command is entered during forward run (or reverse) (F &5 3= {):
DC braking when the frequency set with 7 &5 7
decreases below the reference frequency during
deceleration.

(6) If an operation command is entered during DC braking : RUN command has a priority.

(7) If an operation command is changed from ON to OFF during DC braking, DC braking is discontinued to stop the

operation.

6.8.2 Motor shaft fixing control

F 254 | : Motor shaft fixing control

’
: * Function
1
|
1
|

This function is used to prevent the motor from running unexpectedly after the motor is stopped because
it's shaft is not restrained or to preheat the motor.

N~ ———

[Parameter setting]
Title Function Adjustment range Default setting
FZ54 Motor shaft fixing control :Disabled, {:Enabled 4

If the motor shaft fixing control parameter ~ = 5 4 is set at {, DC braking continue at half a braking rate of that set
with F 25 { to retain the motor after it has come to a full stop by DC braking. To terminate the motor shaft fixing
control cut off the standby signal (ST signal).

Note: This function doesn't operate after a DC braking command is entered by control input terminal signal.
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LED display
Output frequency [Hz] o & is displayed.
A
Set frequency ok is displayed.
Fdhc
DC braking start frequency
0 Time [s]

Output current [A] A

A,

>

LA [ =
Iy

ON
Operation signal (F-CC
p gnal (F-CC) OFF
Operation standby signal (ST-CC) ON
OFF

(SW1 set to sink logic)

Note 1: If the motor shaft fixing control parameter ~ & 5 4 is set at { (enabled) when the output frequency is below

the DC braking start frequency # & 5 [ and terminals ST-CC are closed (ON), the DC braking function is
activated and the motor shaft fixing control continues regardless of the setting of the DC braking time
parameter F 2 5 2.

Note 2: If a power failure occurs during motor shaft fixing control and the motor starts to a coast, motor shaft fixing

control will be canceled. Also, if the inverter trips during motor shaft fixing control and is restored to working
order by the retry function, motor shaft fixing control will be canceled.

6.8.3 Function of issuing a 0Hz command during a halt

F 255 | : 0Hz command output selection

* Function

\
|
This function controls the motor in the zero-speed state at the time of stop. If this function is set up, the :
0Hz command will be put out instead of DC braking at the time of a stop,and a motor will be controlled in :
the setting time stop state. The monitor display serves as o & during this control operation. This function |
operates only at the time of vector control with a sensor (P =7, £). !
Refer to DC braking (Section 6.8.1) for conditions of operation. The position of DC braking is served as an :
operation which sets the operation frequency command to OHz. /|

[Parameter setting]

Title Function Adjustment range Default setting
) : Standard (DC braking) -
FZS5 OHz command output selection - OHz command g
F2sl DC braking starting frequency 40~ 120.0 Hz a0
F2s5¢2 DC braking time 8.0~2 0.0 sec. ]

Note 1: This function doesn't operate when F 2 5 J=0.0.

Note 2: If this function is set up, motor shaft fixing control F & 5 4 cannot be used.

Note 3: This function doesn't operate at the time of a torque control.

Note 4: This function doesn't operate except 7+ =7, & of the vector control mode with a sensor. In order to use this

function, the option board for PG feedback is required. When expect vector control with a sensor F - =7, &,
this function operate as DC braking mode (It is the same as F & 5 5 ={J setting).

Note 5: Since the reference frequency that will suspend the motor abruptly from the state of high rotation if (- & 5 )

is set up highly, please be careful. A trip may occur according to load conditions.

Note 6: This parameter has a function similar to the DC braking function, which is activated by a command from the

terminal board or an external control device (input terminal function &' & or & 5, or command from external
control device). To the DC braking function which will be activated if ¥ &5 { (jog run stop pattern) is set to &
(DC braking), and to the DC braking function which will be activated if F & [ 3 (emergency stop pattern) is
setto & (DC braking), but it issues 0Hz commands instead of DC braking commands.
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6.9 Auto-stop in case of lower-limit frequency continuous operation
(Sleep/Wake-up function)

: Time limit for lower-limit frequency operation

* Function
If operation is carried out continuously at a frequency below the lower-limit frequency (1. 1. ) for the period
time set ~ & 5 &, theinverter will automatically slow down the motor to a stop.
“L 5 P is always displayed on the operation panel. (Blinking alternately)
The auto-stop function will be disabled when the frequency command value reaches over the lower limit
frequency (L L )+0.2Hz or the operation command is turned to off.

___________\

[Parameter setting]

Title Function Adjustment range Default setting
FI5E Auto-stop in case of lower-limit frequency .0 :None 0o
continuous operation 0.0~ 8000 sec.
Output frequency [Hz] A
L L +0.2H /\
bLr02H 7
Lo
Time [s]
FZ56 FZ56 FZ5E
ON
Operation signal (F-CC)
(SW1 set to sink logic) OFF

Note: This function is enabled even at the start of operation and during switching between forward and reverse run.
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6.10  Jog run mode

: Jog run frequency
: Jog run stop pattern
: Operation panel jog run mode

1 \
| *Function |
: Use the jog run parameters to operate the motor in jog mode. Input of a jog run signal generates a jog run :
: frequency output at once, irrespective of the designated acceleration time. :
| Also, you can choose an operation panel start/stop mode between the ordinary start/stop mode and the jog |
: run start/stop mode. :
N e e e ’
The jog run function needs to be assigned to an input terminal.
When assigning it to the S3 terminal, set = { { Tto (4.
The motor can be operated in jog run mode while the jog run setting terminals are connected (S3-CC: ON).
[Parameter setting]
Title Function Adjustment range Default setting
F2aD Jog run frequency FoHO~20.0Hz 5.0
7} :Deceleration stop, {: Coast stop
‘ [ i f "
FoR Jog run stop pattern 2:DC braking stop g
7 :Disabled
1 . . (%) ’ Il
Fead Operation panel jog run mode {:Operation panel jog run mode enabled Y
<Examples of jog run (SW1 set to sink logic) >
[ 83-CC (JOG) ON + F-CC ON: Forward jog run |
[ 83-CC (JOG) ON + R-CC ON: Reverse jog run |
([ Normal op freq y signal input + F-CC ON: Forward run, Normal operation freq y signal input + R-CC ON: Reverse run | )
Output frequency [Hz]
Set frequency
Forward Forward Forward run
run run Reverse
run
0 )
Time [s]
ST-CC _]
F-CC "
R-CC
s3cc _ |
Input of operation
frequency setting signal
* The jog run setting terminal (S3-CC) is enabled when the operation frequency is below the jog run frequency.
This connection does not function at an operation frequency exceeding the jog run frequency.
*» The motor can be operated in jog mode while the jog run setting terminals are connected (S3-CC: ON).
« Jog run has priority, even when a new operation command is given during operation.
« Even during panel operation (I /7 & = !), the inverter can be switched forcibly to jog run mode by turning on or

off the input terminal if parameter & {7 & (input terminal priority selection) is set to { and the jog run setting
function ( {5, /%) is assigned to the input terminal.

«Evenfor F 25 (=0 or {, an emergency DC braking becomes enabled when setting ~ 5 i 3=7".

« If a forward run command and a reverse run command are entered simultaneously while = {5 (priority
selection (both F-CC and R-CC are ON)) is set to [J (reverse run), operation modes are switched as follows:
forward jog run — deceleration stop (jog frequency — OHz) — reverse jog run. Keep this in mind.

* The jog frequency is not restricted by the upper limit frequency (/L ).
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6.11

[Setting of jog run setting terminal (S3-CC)]
Assign control terminal S3 ([ /4 preset speed 3] in default setting) as the jog run setting terminal.
Title Function Adjustment range Example of setting
Fi Input terminal function selection 7 (S3) | £~ {35 {8 (Jog run setting terminal)
Note:During the jog run mode, there is LOW (low speed detection signal) output but no RCH (designated
frequency reach signal) output, and PID control does not work.

*When the inverter is in panel jog mode, pressing the@ key displays ./ i I, while pressing the@ key displays -~ o/ &
*When F /{1 7 is displayed, the inverter will be placed in forward jog run mode as long as th key is held down.
*When r /I [ is displayed, the inverter will be placed in reverse jog run mode as long as the key is held down.
«During jog run, the direction of rotation can be changed using the and @ keys. Press the@ key to run
the motor in the forward direction, or press th key to run it in the reverse direction.

«If you press and hold down the key for 20 seconds or more, the key failure alarm “£ - { 7" will be displayed.

The figure below shows the relationship between the operation panel jog run mode and each of the other modes.

Pressing the key, which will move the inverter through each of the modes.

Status monitor mode
Status monitor mode Status monitor mode

@ Operation panel @
jog run mode

Note1: When the inverter is in operation (RUN key lamp is lit) or when an operation command is issued (RUN key
lamp is lit), the inverter cannot be switched to operation panel jog run mode.
Note 2: When parameter = {5 (input terminal priority selection) is setto { , the inverter does not display any
message saying that it is in panel jog run mode.

Setting frequency via external contact input (Motor operated pot mop setting)

: Input from external contacts - Up response time

: Input from external contacts - Up frequency step

: Input from external contacts - Down response time
: Input from external contacts - Down frequency step
: Initial motor operated pot mop setting

: Initial motor operated pot mop set rewriting

4
: * Function

: These parameters are used to set the output frequency by means of a contact signal from the external
: control device.

[Parameter setting]

Title Function Adjustment range Defgult
setting
F 254 | Input from external contacts - Up response time O.0~100s 0.
F 255 | Input from external contacts - Up frequency step 0.0 ~FHHz g,
F 25 E | Input from external contacts - Down response time | 5.0 ~ (0.0 s 0.4
F 25 7 | Input from external contacts - Down frequency step | 4.0 ~ F H Hz Ol
F 258 | Initial motor operated pot mop setting Li~LLHz 0.0
7:Not changed
F 255 | Initial motor operated pot mop setting {:Setting of 7 & & & changed H
when power is turned off.

*These functions are operative when parameter = /7 [J o (frequency setting mode selection 1) is setto {{J or

parameter F & {1 7 (frequency setting mode selection 2) is setto /.
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B Adjustment with continuous signals (Parameter setting example 1)
Set parameters as follows to adjust the output frequency up or down in proportion to the frequency adjustment signal
input time:
Panel frequency incremental gradient = F 25 5/F & & 4 setting time
Panel frequency decremental gradient = F 25 7/F 2 5 & setting time
Set parameters as follows to adjust the output frequency up or down almost in synchronization with the adjustment by
the panel frequency command:
FoEH=FZ2EE=1
(RCC (or FEOO)IFH) = (F2ESIF A M setting time)
(dEL (or FEO 1) IFH) = (FZE T1/F 2 & & setting time)

«Sample sequence diagram 1: Adjustment with continuous signals»

RUN command

Incrementing (UP) I—I

Decrementing (DOWN) signal

Set frequency clearing signal ’_l—

Upper limit frequency
Command frequency [Hz] Gradient £ c"ﬁ SIF2EH

Gradient £ 25 1IF 255

Lower limit frequency

Frequency 0 Hz

The dotted line represents the actual output frequency.

B Adjustment with pulse signals (Parameter-setting example 2)
Set parameters as follows to adjust the frequency in steps of one pulse:
FZEH, FZEE = Pulse ON time
FZR5,F2E 7= | Frequency obtained with each pulse
* The inverter does not respond to any pulses with an ON time shorter than set with F 25 5 or F 25 5. 12ms
or more of clearing signal is allowed.

«Sample sequence diagram 2: Adjustment with pulse signals»

Operation command (such as F) _I

|

U1 ] E— L

Incrementing (UP) signal

Decrementing (DOWN) signal

Clear signal l
Upper limit frequency
Command frequency [Hz] [
(The dotted line represents r v
the actual output S F2ET 3 -
frequency.) 3 FZES
OHZ tannnnnn
< —€
FaEH FCEE
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M If two signals are input simultaneously
« If a clear single and an up or down signal are input simultaneously, priority will be given to the clear signal.
« If up and down signals are input simultaneously, the frequency will be increased or reduced by the difference between
the settings of F 25 5 and F & & 7. For example, if the F &' 5 5 setting is larger, the frequency will be increased by
the value obtained by subtracting the setting of # 25 5 fromthatof F 25 7.

B Setting of the initial motor operated pot mop setting
To adjust the frequency start at a specified frequency other than 0.0 Hz (default initial frequency) after turning on the
inverter, specify the desired frequency using F 2 & & (initial motor operated pot mop setting).

B Change of the initial motor operated pot mop setting
To make the inverter automatically save the frequency immediately before it is turned off and start operation at that
frequency next time power is turned on, set ~ &' 5 5 (change of initial motor operated pot mop setting) to  (which
changes the setting of 7 & & & when power is turned off).
Keep in mind that the setting of ~ &' 5 & is changed each time power is turned off.

B Frequency adjustment range
The frequency can be set from 0.0 Hz to £ X (Maximum frequency). The lower limit frequency will be set as soon as

the set frequency clearing function (function number 52, & ) is entered from the input terminal.

B Minimum unit of frequency adjustment
If 70 2 (Frequency free unit magnification) is setto /.7 [, the output frequency can be adjusted in steps of 0.01Hz.

6.12 Jump frequency - jumping resonant frequencies

F2 70 | : Jump frequency 1
: Jumping width 1
: Jump frequency 2
: Jumping width 2
: Jump frequency 3
: Jumping width 3

: « Function

: Resonance due to the natural frequency of the mechanical system can be avoided by jumping the resonant
: frequency during operation. During jumping, hysteresis characteristics with respect to the jump frequency

|l are given to the motor.

—~————————

Output frequency [Hz] 4
Jump frequency 1 (F & 741) > Jumping width 1 (F & 7 )
Jump frequency 2 (F &' 7 > Jumping width 2 (F 2 7 3)
Jump frequency 3 (F &' 74) > Jumping width 3 (F & 75)
0 >

Frequency setting signal
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[Parameter setting]

Title Function Adjustment range Default setting
F2ab Jump frequency 1 O0~FH Hz g
F2ad Jumping frequency bandwidth 1 O0~300 Hz g
F2i2 Jump frequency 2 O.0~F H Hz o0
F27 Jumping frequency bandwidth 2 O0~300 Hz g
F21 Jump frequency 3 O.0~F H Hz o0
F27 Jumping frequency bandwidth 3 O0~300 Hz g

% If the upper limit frequency (11 ) is within jump frequency range,
it is limited to the lowest frequency in the jump frequency range.

* |f the lower limit frequency (L L ) is within jump frequency range,
it is limited to the highest frequency in the jump frequency range.

% Do not overlap upper limit frequency (L/ L ) and lower limit frequency (L L)
within jump frequency range.
If they are overlapped, it is operated lowest jump frequency.

% Do not overlap two or more jump frequency ranges, or

it cannot be operated within normal range.
Jumping width 2

% During acceleration or deceleration,

the jumping function is disabled for the operation frequency. Jumping width 1

6.13  Preset speed operation frequencies

6.13.1 Preset speed operation frequency 8 to 15
[ F28 7 F29Y4 ]| : Preset speed operation frequencies 8 to 15

= For details, refer to Section 5.12.

6.13.2 Forced operation control
F 294 | : Preset speed operation frequency 15 (Forced operation frequency)

* Function
Forced operation control is used when operating the motor at the specified frequency in case of an
emergency. If forced operation control is assigned to the terminal board selection parameter and a forced
operation control signal is given, the motor will be operated at the frequency specified with F & 5 4 (preset
speed operation frequency 15). (When the input terminal board selection parameter is setto 5 5 or 5 5.)
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6.14  Trip-less

intensification

6.14.1 Retry function

: Retry selection (selecting the no. of retry attempts)

/\ Warning

0

Mandatory restarts

« Stand clear of motors and equipment.
The motor and equipment stop when the alarm is given, selection of the retry function will restart them
suddenly after the specified time has elapsed. This could result in unexpected injury.

« Take measures for safety, e.g. attach a cover to the motor, to prevent accidents if the motor suddenly

* Function

motor speed search function operated automatically as required and thus allows smooth motor restarting.

! |
1

| This parameter resets the inverter automatically when the inverter gives a trip. During the retry mode, the :
! 1
! )

[Parameter setting]

Title Function Adjustment range Default setting
F3In3 :::;;;;e;l)echon (selecting the no. of retry [ Deselect, {~ {{ times o
The likely causes of tripping and the corresponding retry processes are listed below.
Cause of tripping Retry process Canceling conditions
Up to 10 times in succession The retry function will be canceled at once
Momentary power failure 1stretry :About 1 sec after tripping if tripping is caused by an unusual event
Overcurrent 2nd retry : About 2 sec after tripping other than tripping which can be retried
Overvoltage 3rd retry : About 3 sec after tripping This function will also be canceled if a
Overload retry is not successful within the specified
10th retry : About 10 sec. after tripping | number of times.
Trips covered by the retry function
Or 2, 3 : Overcurrent « L !:Inverteroverload < {JH  :Overheat
«OC (P, 2F, 3F: Overcurrent in DC section or  + ! &: Motor overload « 50U E - PM motor step-out
overheating of devices « [/ L r: Braking resistor
COF 2, 3 : Overvoltage overload
* The retry function is disabled in the following unusual events:
«OCR ! 2, 3:Armovercurrent at start-up «EEF ! 2, 3:EEPROM error
CEFH : Input phase failure cErrld : Main RAM error
CEFHED : Output phase failure cErr3d : Main ROM error
Ol : Loaded side overcurrent at start time ~ « £ - 4 : CPU trip
N : External thermal error cErrs : Interruption of operation command from
UL : Low current external control device
cUFP : Voltage drop in main circuit cErrb : Gate array fault
<Ok : Overtorque cErr : Output current detector error
«EF {,EFZ :Ground fault cErrf : Optional unit error
- F : Emergency stop cE-10~25

monitor display selection parameter F 7

« Others (Other than trips covered by the retry function)

% Protective operation detection relay signals (FLA, FLB, FLC terminal signals) are not sent during use of the retry
function. (factory default setting)

%A virtual cooling time is provided for overload tripping (5L , OL 2, 0L r).
= See Section 13.2 for the virtual cooling time.
In this case, the retry function operates after the virtual cooling time and retry time.

*In the event of overvoltage tripping (& # {~I F 3), re-tripping may result unless the DC voltage decreases below a
predetermined level.

*In the event of overheating-caused tripping ({7 ), re-tripping may result unless the internal temperature decreases
below a predetermined level, since the internal temperature detection function of the inverter works.

% Even when trip retention selection parameter (F 5 5 ') is setto !, the retry function is enabled by F 3 I 7 setting.

% During retry the blinking display will alternate between - £ - 4 and the monitor display specified by parameter

T
o
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% The number of retries will be cleared if the inverter is not tripped for the specified period of time after a successful
retry.
“A successful retry” means that the inverter output frequency reaches the command frequency without causing the
inverter to re-trip.

%At the occurrence of a trip, the rotational speed of the motor is measured and, after the motor is restarted, it's
speed is regulated to the speed measured.

6.14.2 Avoiding overvoltage tripping
: Overvoltage limit operation : Overvoltage limit constant
: Regenerative over-excitation upper : Overvoltage limit operation

limit level

* Function
These parameters are used to automatically control the output frequency and prevent the motor from
tripping because of overvoltage due to a rise in the voltage in the DC section during deceleration or
constant speed operation. Note that the deceleration time may be prolonged when the overvoltage limiting
function is activated.
When operating a motor in automatic torque boost mode or vector control mode (7 & = 2,3,4,7,0r 8) at
200V-55kW or more and 400V-90kW or more models, if & 31 5 set 2 or 3,this function same as £ 3 5
set 0.

Overvoltage limit operation level

Output A
frequency
-
>
DC A : Overvoltage stall protection
voltage
.
>
[Parameter setting]
Title Function Adjustment range Default setting
:Enabled {:Disabled
F 35 5| Overvoltage limit operation £':Enabled (quick deceleration) I
3:Enabled (dynamic quick deceleration)
F 3 15| Regenerative over-excitation upper limit| {5~ {5 % [Note] MO
F 4 £ 5| Overvoltage limit constant O:Automatic  {~ {800 ms o
F £ 2 £| Overvoltage limit operation level {00~ 150 % [Note] 134
Note: 100% corresponds to an input voltage of 200V for 200V models or to in an input voltage of 400V for 400V

models.

* If 5 305 is setto 2 (quick deceleration), the inverter will increase the voltage to the motor (over-excitation
control) to increase the amount of energy consumed by the motor when the voltage reaches the overvoltage
protection level, and therefore the motor can be decelerated more quickly than normal deceleration.

*If 5 305 is setto 3 (dynamic quick deceleration), the inverter will increase the voltage to the motor
(over-excitation control) to increase the amount of energy consumed by the motor as soon as the motor begins
to slow down, and therefore the motor can be decelerated still more quickly than quick deceleration.

*The parameter ~ 5 {5 is used to adjust the maximum energy that the motor consumes during deceleration, and
if the inverter is tripped during deceleration because of an overvoltage, specify a larger value. When F 305 is
set 2 to 3,this function works.

*Parameter £ 4 £ 5 is able to adjust the filter time constant of the overvoltage limitation.

This parameter is effective at only V/f control mode(F £ =0,1,5).
*Parameter 7 & £ & serves also as a parameter for setting the regenerative braking level (see section 5.19.).

6.14.3 Output voltage adjustment/Supply voltage correction
: Base frequency voltage 1 (output voltage adjustment)
: Base frequency voltage selection (supply voltage correction)

* Function |
[Base frequency voltage 1 (output voltage adjustment) |
This parameter is used to set the voltage for the base frequency 1 L. . It can also be used to prevent the :
base frequency over s L s from being put out even if the voltage is higher than the voltage set is applied. |

(This parameter is operative when £ 3 7is & or 3.) :

|
|
|
J

Base frequency voltage selection (correction of supply voltagei
The F 31 7 parameter maintains a constant V/f ratio, even when the input voltage decreases. The torque
during low-speed operation is prevented from decreasing.
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OSupply voltage correction - Maintains a constant V/f ratio, even when the input voltage fluctuates.
OOutput voltage adjustment -« Limits the voltage at frequencies exceeding the base frequency. Note that no
limit is imposed on the output voltage if the supply voltage is not compensated.

[Parameter setting]

Title Function Adjustment range Default setting
Base frequency voltage 200V class:
, 1 Z00Vcass:50~330V oo
Y=Y | (output voltage YOOVclass:50~E60V 400V class:
adjustment) “o0
Base frequency voltage :Without voltage compensation (limitless output voltage)
F307 selection {: With voltage compensation (limitless output voltage) Iy
(correction of supply - Without voltage compensation (limited output voltage)
voltage) 3 With voltage compensation (limited output voltage)

*If £ 30 7is setto I or 2, the output voltage will change in proportion to the input voltage.

*Even if the base frequency voltage (w L /) is set above the input voltage, the output voltage will not exceed the
input voltage.

% The rate of voltage to frequency can be adjusted according to the rated motor capacity. For example, setting
F 310 7 to 3 prevents the output voltage from increasing, even if the input voltage changes when the operation
frequency exceeds the base frequency.

*When the V/f control mode selection parameter (k) is set to any number between &~4 or 5~5, the supply
voltage is corrected regardless of the setting of £ 3 7.

[F 38 7=0: Supply voltage uncorrected, output voltage [F 30 7= {: Supply voltage corrected, output voltage

unlimited] unlimited]
Input
A |nF|’lUt A voltage
. voltage High
g High
Input voltage ¢ 9 m
) 9 Low
Low S
< 0 c
S = -
gg g
o ~ ‘g
v ®
N \%] >
0 output frequency [l ] 0 output frequency
* The above applies when V/f control mode selection * Note that a voltage higher than v v is applied at
parameter ' - issetto [J, { or 5. output frequencies over the base frequency L , even
if L i is set below the input voltage.
o ,L o
>1 the output voltage can be
Rated voltage prevented from exceeding
the input voltage.
[F 38 7=2: Supply voltage uncorrected, output voltage [F 38 7=3: Supply voltage corrected, output voltage
limited)] limited]
. A Input Input
e voltage A voltage
Input voltage / High m I High
’ Low S — ¥ Low
el
s Q s
55 5
8 & 5
Y s
> \% S
0 0 Output frequency

Output frequency

* The above applies when V/f control mode selection
parameter P is setto I, for 5.
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L l‘_ L

>1 the output voltage can be
prevented from exceeding
the input voltage.

Note: Rated voltage is fixed for 200V class at 200V and 400V class at 400V.
6.14.4 Reverse run prohibition
: Reverse run prohibition selection

Rated voltage

: * Function :
| This function prevents the motor from running in the forward or reverse direction when it receives the wrong |
: operation signal. :
N L e
[Parameter setting]

Title Function Adjustment range Default setting
:Permit all, {:Prohibit reverse run
Z':Prohibit forward run

o3

Fal Reverse-run prohibition selection

Warning!!

« If an operation command is entered to rotate the motor in the direction prohibited for the preset speed
operation with the mode or forced jog operation, this parameter will cancel the command regardless of
operation mode.

« If the motor constant is not set properly while vector control mode or automatic torque boost mode is
selected, the motor may turn in the reverse direction. The number of revolutions that correspond to the slip
frequency, in these modes, therefore, the stop frequency (F = 4 ) should be set at the same level as the
slip frequency. In sensor vector control mode (F &£ =7, &), depending on the setting of /s 5, the motor
restarted may rotate in the direction opposite to the prohibited direction regardless of the setting of this
parameter.

/______________\

6.14.5 Output voltage waveform selection
: Output voltage waveform selection

I : \
* Function
|
| Itis an effective function only to the capacity of VFAS1-2550P and above, VFAS1-4900PC and above. :
: The loss of the inverter is reduced a little by setting it to ~ 3 /3= {, when using it with the career frequency 1
| raised (only as a guide 4kHz and above. However, some magnetic sounds from the motor is different and use :
| it after confirming whether there is problem in noise. |
N e e e e e e e /
[Parameter setting]
Title Function Adjustment range Default setting
£33 Output voltage waveform £ :PWM carrier frequency control 1 n
! ! selection {: PWM carrier frequency control 2 Y

6.15  Drooping control

: Drooping gain

: Speed at drooping gain 0%

: Speed at drooping gain £ 320
: Drooping insensitive torque

: Drooping output filter

e <
* Function :
When multiple inverters and motors are used to operate a system, the load can distribute to them using this |
function. These parameters allow you to adjust the frequency range, and also insensitive torque and gain. :
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Gain1 Gain2

uieb Buidoosg

uieb Buidooiq

\

/@:I—) Internal torque

command

Drooping insensitive torque >
Drooping insensitive frequency

[Parameter setting]

Title Function Adjustment range Default setting
F320 Drooping gain [Note] S.0~100.0% 0.0
F3cd ! Speed at drooping gain 0% 4.0~320.0 Hz 0.0
Fice Speed at drooping gain F 32 8.0~320.0 Hz 8.0
F323 Drooping insensitive torque O~100 % '
F3c4 Drooping output filter O ~2 000 radls 0o.a
Note: Drooping gain can be changed within a range of 0.1 to 100.0% during operation. When changing the setting

to 0.0 (no drooping) or 0.0, stop operation.

« Drooping control can be performed only when 7 - issetto 3, 4, 7 or 5.

* When torque over the insensitive torque is applied, the frequency is decreased (during power running) or
increased (during regenerative braking).

« The drooping function is operative at frequencies over the frequency set with ~ 32 (.

« In the frequency range between the frequencies set with F 3 { and F 32 2, the degree of drooping changes
according to the magnitude of frequency.

« The error in drooping insensitive torque increases in the frequency range above the base frequency, and it is
therefore recommended that these functions be used at frequencies below the base frequency.

« During drooping control, the output frequency is not restricted by the maximum frequency (F H).

The change in frequency at the time of drooping can be calculated, as described below:

a) Gain by internal torque reference (Gain1)
If internal torque reference (%) = 0
Gain1 = (internal torque reference - dead band [ F 32 3 )/ 100
Gain1 needs to be set at 0 or a positive number.
If internal torque reference (%) <0
Gain1 = (internal torque reference + dead band [ F 32 3 1)/ 100

Gain1 needs to be set at 0 or a negative number.

b) Gain by frequency after acceleration (Gain2)
If <
| Frequency after acceleration | = Frequency 1 set with
Gain2=0
| Frequency after acceleration | > Frequency 2 set with
Gain2 = Drooping gain /100

If frequency 1 < | Frequency after acceleration | = Frequency 2 [ F 377

Drooping gain {(| Frequency after acceleration | — Frequency 1 ) }
x
100 (Frequency 2 —Frequency 1 [F 32 7))

Gain2 =

if z

| Frequency after acceleration | < Frequency 1 set with
Gain2=0

If | Frequency after acceleration | > Frequency 1
Gain2 = Drooping gain /100

c) Drooping speed
Drooping speed = base frequency Note % Gain1 x Gain2
Note: If the base frequency exceeds 100 Hz, count it as 100 Hz.
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6.16 Light-load high-speed operation function

: Light-load high-speed operation : Light-load high-speed operation
selection heavy load detection time

: Light-load high-speed learning : Switching load torque during
function power running

: Automatic light-load high-speed : Heavy-load torque during power
operation frequency running

: Light-load high-speed operation : Heavy-load torque during
switching lower limit frequency constant-speed power running

: Light-load high-speed operation [ £ 3 38 | : Switching load torque during
load waiting time regenerative braking

: Light-load high-speed operation
load detection time

= For details, refer to Instruction Manual (E6581327) specified in Section 6.42.

6.17 Braking function

F340
FIyi

F343
F3q4

N
hal
(XX
£
ar

e ————————

* Function
These parameters can be used as brake sequences for lifts and similar equipment.
To ensure smooth operation, the motor produces enough torque before the brake is released.

\
|
|
|
|
|

In case of setting 7 & 2 0.00, braking sequence function with current monitor can be used via the :
|
|
|
|

/

: Creeping time 1

: Braking mode selection

: Load portion torque input selection
: Hoisting torque bias input

[F345]:
[F346]:
[F347]:
[F348]:

: Lowering torque bias multiplier | F§ 32 | :

— N

Brake release time

Creeping frequency
Creeping time 2

Braking time learning function
Brake release inhibition time after run

cooperation of F & 3 & with low current detection. After exciting forcing and £ & 3 2, Only in case of load

current is bigger than low current detection level (F & ! {( F & 5)), braking release output (output
terminal function 68 (positive logic) / 69 (negative logic) will be output.
A e e e o e e o o — —— — — ————————————————————————————————————— -
Title Function Adjustment range Default setting
FaHn Creeping time 1 0.00~2.50 sec. 0
£ :Disabled
3y Braki . {:Forward winding up .
; i raking mode selection - o
Z':Reverse winding up
3 :Horizontal operation
{1:Disabled
{:VI/Il (voltage/current input)
':RR/S4 (potentiometer/voltage input)
’ . 3:RX (voltage input)
FIde I;:Zit’i);’:lon torque input Y:F 34 3 enabled Y
5 :2-wire RS485 input enabled
5 :4-wire RS485 input enabled
7:Communications option input enabled
5 :Optional Al1 (differential current input)
F3u3 | esne R Ed 255250 % 160
FIyYy Lowering torque bias multiplier O~100 % 00
F345 Brake release time 0.00~2.50 sec. 4405
FIqE Creeping frequency FoHO~200 Hz 3.0
F3da Creeping time2 O00~2510 sec. ooin
L . . {1:Disabled n
F3us Braking time learing function {:Brake signal learning (0 after adjustment) -
FE3cZ Brake release inhibition time after run 0.00~2.50 sec. aon
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M Starting procedure
At the run command, the inverter makes the motor produce the torque specified with parameter = 3 4 3. As soon
as a torque output command is issued, a brake release request signal is put out through the brake output terminal.
Upon expiration of the brake release time set with ~ 3 4 5, the motor starts to accelerate.

W Stopping procedure
At the stop command, the operation frequency is decreased to the creep frequency set with parameter £ 3 4 5,
and put out the braking request after the creep time 1 set with = 3 4 [J. And then, the creep frequency is
maintained for the creep time set with & 3 4 7. While the creep frequency is maintained, the brake release signal is
put out through the braking signal output terminal to apply the brake.

Creepinjg frequency
[C:{Ut]PUt frequency A Torque control iSpeed control
Z
e Ny,
< » Ll
Startin% frequency F7 b Time [s]
[ N
Torque [F 75 7] C\ \ i
™ lIssue of torque command
Braking signal W Braking request P
™~ Brake release request
Braking operation I —
RUN command I
<> i
F39g
Ex.) When using the OUT1 terminal as the brake signal output terminal
Title Function Adjustment range Example of setting
Fi3n Output terminal function selection 1 (OUT1) 0~255 &g

M Learning function [F 34 £
Using this function, rough settings can be made automatically and also parameters = 355, F 34 Ffand F 34 7
can be set automatically.

[Learning operation]

Set parameter ~ 3% & to { and enter an operation command to start learning. (The frequency and “k 1! =" are

displayed alternately.)

Parameter F 3 4 3 (torque) is set, the brake release timing is calculated, and parameter ~ 3 4 5 (release time) is

set based on the calculation result. 7 3 4 5 is set automatically according to the motor constant calculated. At the

stop of operation, F 74 7 (creep time) are set.

Note1: Learning should be performed under light-load conditions.

Note2: For the braking functions, the pre-excitation time is automatically determined by the inverter from
motor-related constants.
When the VFAS1-2037PL is used in combination with a Toshiba 4P-3.7kW-60Hz-200V standard motor, the
preliminary excitation time is approximately 0.1 to 0.2 seconds.
Depending on the motor used, the preliminary excitation time may be prolonged.

Note3: When using braking functions, set parameter 5 ./ &' (automatic torque boost) to ' (voltage vector control +
auto-tuning 1) or set motor-related parameters F 4 {J {to F 4 (3.

Note 4: If a counterweight is provided, a learning error may occur. If so, make an adjustment manually.

Note 5: Brake learning (£ 3 4 &= {) should be carried out for normal rotation if 5 3+ { is setto { (forward
winding), or for reverse rotation if £ 34 { is setto & (reverse winding).
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MW Torque bias function Reverse run
Using this function, the load can be started
smoothly, by the motor produces enough torque Forward run

for load portion before the brake is released,

Tension torque bias
as additional torque

[Selection of external signals] F3uz G;ilgc:i?:alctfi)(;il;e
RR/S4-CCA — 0~10V (0~250%) 2
Voltage signals RX-CCA - 0~£10V (-250~250%) 3
VI/II-CCA- 0~10V (0~250%) H
{

Current signals

VIII-CCA—4(0)~20mA  (0~250%)

6.18  Acceleration/deceleration suspend function

: Acceleration/deceleration : Deceleration suspend frequency
suspend function : Deceleration suspend time

: Acceleration suspend frequency

: Acceleration suspend time

i \
I« Function |
: Using these parameters, acceleration or deceleration can be suspended to let the motor run at a constant :
: speed. There are two ways to suspend acceleration or deceleration: suspending it automatically by setting :
: the suspend frequency and time using parameters, and suspending it by means of a signal from an :
: external control device. :
| These parameters are useful in starting and stopping transfer equipment, textile machines (winders), and |
: soon. :
\ /

[Parameter setting]

Title Function Adjustment range Setting value
:Disabled
F3qs Acceleration/deceleration suspend function {:Parameter setting o
£ :Terminal input
FI50 Acceleration suspend frequency O0~FH Hz o0
F35 1 Acceleration suspend time .0~ 1000 sec. 0.0
F35c2 Deceleration suspend frequency O0~F H Hz 0.0
F353 Deceleration suspend time a0~ 100 sec. o0
Note1: The acceleration suspend frequency (F 3 5 ) should not be set below the starting frequency (F &' 4 7).

Note2: The deceleration suspend frequency (£ 3 5 =) should not be set below the stop frequency (F &' 4 5).
Note3: If the output frequency is lowered by a stall prevention function, the acceleration suspend function may be
activated.

1) To suspend acceleration or deceleration automatically
Set the desired frequency with £ 357 or £ 3 5 2 and the desired time with £ 35 ! or F 35 3, and then set

F3i4H5to 1.
When the frequency set is reached, the motor stops accelerating or decelerating to rotate at a constant speed.
A
Output frequency [Hz]
[FFE4
/ N,
& » <& » gl
N e ~ e Time [s]
F35 1]
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2) To suspend acceleration or deceleration by means of a signal from an external control device
Set 5 [ for the desired external signal input terminal. As long as ON signals are inputted, the motor continues to
rotate at a constant speed.

Output frequency [Hz]

Time [s]

Terminal board input

Ex.) When using the RR/S4 terminal as the acceleration/deceleration suspend terminal
Title Function Adjustment range Example of setting
Fiig Input terminal function selection 8 (RR/S4) a~135 &0

M If the stall control function is activated during constant-speed rotation
The frequency drops momentarily as a result of stall control, but the time for which the frequency drops is included
in the suspend time.

A
Output frequency [Hz] “ ts ©
4> O<—>
PE——
< > Time [s]

Stall [EIE3

F 35 ! (Momentary acceleration (deceleration) suspend time) = (t1 + t2 + ts)

g N\
: B Stall control :
| Refers to the inverter’s function of automatically changing the operation frequency when it detects an |
: overcurrent, overload or overvoltage. Using the following parameters, you can specify the way, the stall :
: control is performed for each kind of stall. :
: Overcurrent stall : £ 57 { (Stall prevention level 1) :
| Overload stall  : [ /7 (Electronic thermal protection characteristic selection) |
:\ Overvoltage stall : 7 35 (Overvoltage limit operation) /:

Note: Setting the frequency command at the same frequency as the acceleration suspend frequency (F 35 )
disables the acceleration suspend function.
Similarly, setting the frequency command at the same frequency as the deceleration suspend frequency
(F 35 2) disables the deceleration suspend function.

6.19 Commercial power/inverter switching

: Commercial powerl/inverter switching output selection
: Commercial power/inverter switching frequency
: Inverter-side switching waiting time

F 35 7 | : Commercial power-side switching waiting time

F 358 | : Commercial power switching frequency holding time

These parameters are used to specify whether to send a switching signal to an external sequencer (such as
an MC) in the event that the inverter trips. The use of an input signal makes it possible to switch between
inverter operation and commercial power operation without stopping the motor.

,_______\
RN

= For details, see Instruction Manual (E6581364) specified in Section 6.42.
[Parameter setting]
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Title Function Adjustment range Default setting
£ Disabled
. . {:Automatic switching in the event of a trip

Commercial power/inverter ) L . -
F3s4 I . 2 :Commercial power switching frequency setting o

switching output selection . oo .

3:Commercial power switching frequency setting +
automatic switching in the event of a trip [Note1]
ial i t

F355 Co.mm.erma power/inverter O~11 Hz [Note.3]

switching frequency

According to

Inverter-side switching "on nnn model

F356 waiting time L U L SEC. = Refer to
page K-48.
Commercial power-side
i ) oo o )

F357 switching waiting time G438~ 165 sec. Lad

Commercial power switchin
F358 power. 9o o~ 1280 sec. 00

frequency holding time

Note1: For trips whose causes are displayed with JZ L, £F {, £ F 2 or £, switching is not done automatically.
Note2: Braking function £ 34 { doesn't operate.

Note3: Inverter with a model number ending with

[Timing chart (example)]

Commercial power/inverter switching frequency

MC output for inverter operation
Commercial power/inverter switching output 1

MC output for commercial power operation
Commercial power/inverter switching output 2

Commercial power switching signal (S3-CC)

Operation standby signal (ST-CC)

Commercial power switching signal S3-CC ON

-WN, HN: 5 0.0

-Wp: 5 0.0

Commercial power switching frequency

holding time
<>

Detection time

Set frequency

S

ON

Inverter-side switching waiting

time | F 555 |

ON

WLA

(P24-0UT1)

Commercial power-side switching

waiting time

i

]
z

(P24-0UT2)

ON

NN TN N N

: Commercial power operation

Commercial power switching signal S3-CC OFF : Inverter operation
Note:If ST-CC is opened, switching cannot be operated normally.

Title Function Adjustment range Example of setting
F 354 | Commercial power/inverter switching output selection | &~3 Zor3
F 355 | Commercial power/inverter switching frequency | G~U/{ Hz Power supply frequency etc.
. I . According to model
-~ SO (I
F 355 | Inverter-side switching waiting time g0~ 1000 sec. _, Refer to page K-48.
F 35 7 | Commercial power-side switching waiting time | 8.4 5~ { 5.0 0 sec. o562
F 355 | Commercial power switching frequency holding time | &. {5~ { 5.0 8 sec. o
o
T i i i [P o
F ¢ {7 | Input terminal function selection 7 (S3) O~135 (Commercial power switching)
HE
F {30 | Output terminal function selection 1 (OUT1) O~755 (Commercial power/inverter
switching output 1)
HE
F {3 ! | Output terminal function selection 2 (OUT2) O~255 (Commercial power/inverter
switching output 2)
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- Warning -

* When switching to commercial power, make sure that the direction in which the motor rotates when operated
on commercial power agrees with the forward direction when operated via the inverter.

« Do not select any option (F 3  {=2') of F 3 { ! (reverse rotation prohibition selection) that prohibits forward
rotation. Or it becomes impossible to switch to commercial power, because the motor cannot rotate in the
forward direction.

N e ——————————_—_————

,_________
——————————

6.20 PID control

: PID control switching 6 & | : Process lower limit

: PID control feedback control signal selection : PID control waiting time
: Delay filter : PID output upper limit

: Proportional (P) gain PID output lower limit

M
—_—
J

n
=

: Integral (1) gain Process increasing rate
5 : PID deviation upper limit (speed type PID control)
; : PID deviation lower limit : Process decreasing rate
£ & | : Differential (D) gain (speed type PID control)

: Process upper limit : PID output dead band

! «Function
Using feedback signals (4 to 20mA, 0 to 10V) from a detector, process control can be exercised, for
example, to keep the airflow, amount of flow or pressure constant.

[

For details, see instruction Manual(E6581329)specified in Section.

[Parameter setting]

Title Function Adjustment range Defgult
setting
£:No PID control
{:Process type PID control
F35g PID control switching (temp./pressure, etc.) operation o
2:Speed type PID control
(potentiometer, etc.) operation
1 :Deviation input (no feedback input)
{:VI/I (voltage/current input)
. ' :RR/S4 (potentiometer/voltage input)
c
F350 PID ctlmtrol feedback control signal J:RX (voltage input) o
selection H:Optional Al1 (differential current input)
£ :Optional Al2 (voltage/current input)
5 PG feedback option
FI5 ! Delay filter 8.0~25.0 g i
F35¢7 Proportional (P) gain 0.0~ 100.0 g.ig
F3IR3 Integral (1) gain .0~ 10nan a0
FIEY PID deviation upper limit LL~UL Hz *1
F3ES PID deviation lower limit L~ Hz *1
FIEE Differential (D) gain a.u0~2.55 8.00
F3ET Process upper limit L~ Hz *1
FIEE Process lower limit Li~UL Hz LL
FIRS PID control waiting time O~2400 sec 0
F310 PID output upper limit L~ Hz *1
F3qt PID output lower limit LL~UL Hz Ll
o Process increasing rate (speed type P .
F3ic ~500.0 (0.0
PID control)
5 Process decreasing rate (speed type | . oA
FH.H o FEUUU LR
PID control)
F379 PID output dead band O~100 o
*: Inverter with a model number ending with -WN,HN: 5 5.5 -WP: 50.0
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1) External connection

R
S
l0000
(1) Process value
DC:0~10V
RR/S4
CCA
Vi

—(CCA

Pressure
transmitter

(2) Feedback value DC:4~20mA

2) Types of PID control interface

Process value (frequency) and feedback value can be combined as follows for the PID control of the VF-AS1.

(1)Process value(frequency setting)

(2) Feedback value

Frequency setting mode selecton F 04 FZ2O07

PID control feedback control signal selection

FIE0

{:VI/Il (voltage/current input)

Z:RR/S4 (potentiometer/voltage input)

3:RX (voltage input)

H:Operation panel input enabled (including LED/LCD
option input)

5 :2-wire RS485 communication input

5 :4-wire RS485 communication input

7:Communication option input

& :Optional Al1 (differential current input)

5:Optional AI2 (voltage/current input)

{ I} :Motor operated pot mop setting

{ {:Optional RP pulse input

/2 :Optional high-speed pulse input

i :Deviation input (no feedback input)
{:VI/Il (voltage/current input)

2 :RR/S4 (potentiometer/voltage input)
3:RX (voltage input)

4 :Optional Al1 (differential current input)
£ :Optional AI2 (voltage/current input)

5 : PG feedback option

Note 1: About the setting of ~ /15 and F I 7: Do not select the same terminal that is used feedback

terminal.

Note 2: The voltage/current changeover of the analog input VI/Il and the option Al1 can be set by the parameter

Fi0BorF {08,

F{OF F 05 O0:Voltage input (DC:0~10V)
1:current input (DC:4~20mA)
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3) Setting the PID control

In case of controlling the airflow, water flow and pressure, please set the parameter F 355 to” {"(Process type
PID control operation)

(1)Please set the parameter A [ [ (Acceleration time), o £ [ (deceleration time) to the suitable time for the system.
(2)Please set the following parameters to place limits to the setting value and the control value.

Placing a limit to the process value : The parameter F 3 & 7(Process upper limit), © 3 & & (Process lower limit)
Placing a limit to the PID deviation : The parameter = 3 5 4 (PID deviation upper limit ), 5 35 5 (PID deviation
lower limit )

Placing a limit to the PID output : The parameter F 3 7 [ (PID output upper limit ), & 3 7 { (PID output lower limit )
Placing a limit to the output frequency : The parameter L/ ! (Upper limit frequency ), L. L. (Lower limit frequency )

4) Adjust PID control gain
Adjust PID control gains according to the process value, the feedback input signal and the item to be controlled.
Here are the parameters used to adjust PID control gains.

Title Function Adjustment range Default setting
FIg?2 Proportional (P) gain J.0~10nn a0
F3n3 Integral (1) gain .0~ nnan oon
FIEE Differential (D) gain a.00~2.55 8.00

F 3R Proportional (P) gain
The proportional (P) gain set with f362 is the proportional (P) gain obtained by PID control.
A proportional (P) gain, a factor by which the deviation (difference between the process value and the feedback
value) is multiplied, is used to perform control in such a way as to make a correction in proportion to the deviation.
Although setting this gain high is effective in increasing the response speed, setting it excessively high may cause
an unstable operation, such as vibration.

Feedback value

/‘ <+— Process value

High proportional gain £ 3£ 2

Fast response Low proportional gain ~ 3 & 2
Slow response
—» Time

F 3F 3 Integral (1) gain
The integral (1) gain set with f363 is the integral (I) gain obtained by PID control.
The integral gain reduces the deviation remaining after proportional control to zero (offsetting of residual deviation).
Although setting this gain high is effective in reducing the residual deviation, setting it excessively high may cause
an unstable operation, such as vibration.

/— Low integral gain F 35 3
Feedback value l
< Process value

\\
T Residual deviation

High integral gain F 35 3

—Pp Time

F-36



TOSHIBA

F 3£ 5! Differential (D) gain

E6581301

The differential (D) gain set with f366 is the differential (D) gain obtained by PID control.

The differential gain increases the speed of response to rapid changes in deviation. If this gain is set excessively
high, a phenomenon in which the output frequency greatly fluctuates may occur.

Previous deviation-current deviation

Feedback value

A

High differential gain

v t Low differential gain

—p Time
If one of input terminals is assigned input terminal function 52/53 (PID differentiation/integration reset), differential
and integral values are always 0 (zero) during the input terminal on.

5) Adjusting the analog command voltage and current

For items which can be adjusted by reference and feedback input, such as voltage/current input (VI/Il input),voltage
input (RR/S4 input) and voltage input (RX input), adjust scaling factor of the voltage/current if necessary.
When feedback signals are very low, the gain can be increased by this adjustment.

When VI/Il used as a voltage input terminal When VI/Il used as a current input terminal
(Default setting) (F {8 needs to be set to 1)
AiFZ AIFZ
(80Hz) (80Hz)
Fol Feoc
(OHz) 2V 10V (OHz)  4mA 20mA
Feod Fao3 Fao Feo3
20% 100% 20% 100%
When RR/S4 used as a voltage input terminal When RX used as a voltage input terminal
(Default setting) (Default setting)
AuF?2 F2 g
(80Hz) (80Hz)
Foit Foil
(OHz) OV 10V (OHz ov 10V
Folo Feicd Foilh Fo B
0% 100% 0% 100%
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The characteristic of the feedback value can also be reversed by means of a signal from an external device.

Example: To use the S3 terminal as a PID normal/reverse characteristic switching signal input terminal

Title Function Adjustment range Default setting
ositive logic
et Input terminal function selection7(S3) | O~ {35 5 (posi IY gl,)
5 5 (negative logic)

6) Setting the time elapsed before PID control starts
You can specify a waiting time for PID control to prevent the inverter from starting PID control before the control
system becomes stable, for example, after start-up.
The inverter ignores feedback input signals, carries out operation at the frequency determined by the value of
processing for the time specified by F 369 and enters the PID control mode after a lapse of the specified time.

6.21 Stop position control function
[ PE ] : Vif control mode selection : Number of PG input pulses
: PID control switching : Selection of number of PG
: PID control feedback control input phases
signal selection : Simple positioning
: Proportional (P) gain completion range
= For details, see Instruction Manual (E6581319) specified in Section 6.42.
6.22  Setting motor constants

: Auto-tuning 1
: Slip frequency gain

: Motor rated rotational speed (motor nameplate)
: Motor constant 1 (torque boost)

: Auto-tuning 2 : Motor constant 2 (no-load current)

: Motor rated capacity (motor nameplate) : Motor constant 3 (leak inductance)

: Motor rated current (motor nameplate) : Motor constant 4 (rated slip)

When selecting automatic torque boost and vector control (i.e., when setting the parameter F+ to &, 3, 4, Tor 5.
By default, 7 is setto [J (v/f constant control)), be sure to set every parameter concerned in accordance with the
flowchart on the next page.

/\ Warning

® The inverter is tuned automatically (auto-tuning £ ~ {1 [ =) when the inverter is started for the first time

Prohibited

after setup. During auto-tuning, which takes about 3 minutes from several seconds as each model, the
motor is energized, although it is standing still.

0 Without sufficient circuit protection, the resulting insufficient motor torque during tuning could create a risk

Mandatory do this may cause the inverter not to control the motor properly, and therefore cause the motor not to

Provide cranes and hoists with sufficient circuit protection such as mechanical braking.

of machine stalling/falling.
Be sure to set every parameter concerned in accordance with the flowchart on the next page. Failure to

deliver the desired performance.
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Operation in automatic torque
boost mode or vector control
mode

(FE=2, 3,4, 1,8

Is the motor Toshiba standard
four-pole motor with the same
capacity rating as the inverter?
the motor cable 30m or les
in length? *1

NO

Set the following parameters, as specified on the motor nameplate.
Nameplate Title Setting range TOSHIBA 3 PHASE INDUCTION MOTOR
information RATED OUTPUT /15 kW N\ 4 POLES | TYPE TIKK
Base frequency |, .. Z25.0~500.0H v | Form FBKA21
Base frequency | , S0~3 30 (200V) RUEDFEQBCY |50 0 | Hz | FRAME NO.  160L
voltage il SO~E5 D (400v) RATED CURREENT . A | THERMAL CLASS B
Rated capacity RATED SPEED 144D 1740 _min' | RATING s1
of motor Fung| Oo0~500.0kw PROTECTION T
Mot od BEARING LS. 631022
otor rate Fungl0o~2000A STANDARD JIS C 4210: 2001 No. 0S8 620822
current SERIAL NO.
Motor rated Fun (O0~60000 TOSHIBA INDUSTRIAL PRODUCTS MANUFACTURING CORPORATION
speed " Y min ) 04077 MADE IN JAPAN
* *2: No problem even if the motor is not connected.
SetF4O0 aty 2 *3: It does not matter whether the motor is under load or no-load conditions.
A?t s L" a the sati ! *4: As for models 200V-55kW or more and 400V-90kW or more, also
Eo ,.,er)execu ion, the setling returns "FY {{"and"F 4 {3"isset. = For details of each parameter, see
s the next page.
¢ *5: Refer to "13.1 Trip causes/warnings and remedies"
- NO >
£k 3 is displayed. Is the motor actual NO
connected and in a
tandby state?
The base frequency or the rated 4
rottatlotnal spe;ald ocf:rghekrr:ﬁtqr 15 Check the precautions to be taken whe Make necessary settings, as
not set correctly. Lheck their n setting the auto tuning parameter to specified in (1) Setting auto-tuning.
settings. 1, and if no problem is found, then set
* FH0E o 2 and start operation.
Enter the correct value for oL l End
L | or F4 7, and then set n
nr H
FHIO0 to o again. Ebnfor YES
+7 £ £~ is displayed.
The following parameters have .
been calculated and set. 4 Y
F 4 !} Motor constant 1
Fu :.":, Motor constant 2 FY !5 and F4 {2 have been Parameters £ 4 {{7 and
F 4 {2 Motor constant 3 tuned to the motor connected. F 4 {2 use the value
£ {3 Motor constant 4 calculated automatically by the
\ 4
End End
*1:
Motor used Tuning required or not
Type No. of motor poles Capacity (Yes in flowchart: Tuning required, No: Tuning not required)
- = < -
Toshiba 4P Sfame as the mveryer capacity : Not required (tuned to factory defaults)
Different from the inverter capacity
standard - -
Other than 4P Same as the inverter capacity Required
motor erthan Different from the inverter capacity q
Others

*When using a long cable (guide: 30m or over), be sure to make auto-tuning 1 (F 45 5=2).
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(1) Setting auto-tuning
This auto tuning function allows you to set the motor constant easily, which needs to be set when operating in auto
torque boost mode or vector control mode (P £ =2, 3, 4, Tor §).
There are two parameters (F 4 [} and F 4 [J &' described below) for auto tuning. For the steps to be followed
when setting these parameters, see the flowchart on the previous page. This section provides an explanation of
Fulllland FHOZ.
[Parameter setting]

Title

Function Adjustment range Default setting

1:No auto-tuning
{:Initialize motor constant ({7 after execution)
':Continue operation continued after auto-tuning

(7 after execution)
3 :Auto-tuning by input terminal signal({J after execution)
:Motor constant auto calculation (£ after execution)

£

Auto-tuning 1

Resets ~ 4 { [} (motor constant 1), 5 4 { { (motor constant 2), 5 4 {Z' (motor constant 3) and

F 4 13 (motor constant 4) to their factory default settings (constant of a Toshiba standard four-pole
motor with the same capacity as the inverter).

Makes the inverter tune the motor constant, considering how the motor is connected, when it is
started for the first time after this setting is made. Connect the motor to the inverter in advance when
selecting this setting.

Makes the inverter only tune the motor constant, unlike ~ 4 [J [/=2". Connect the motor to the inverter
in advance when selecting this setting.

This function operates when "ST" signal and "Auto-tuning" signal became active.

(Use this setting if the machine cannot be started as-is after tuning for some reason on the part of the
machine.)

If you select this setting after entering the information indicated on the motor nameplate (.  (base
frequency), s L s (base frequency voltage), = 47 & (rated current of motor), F 4 7 (rated speed of
rotation of motor)), the inverter will calculate the motor constant and set the parameters F 4 ([}
through £ 4 { 3 automatically.

There is no need to connect the motor when making this setting.

[Parameter setting]

Title Function Adjustment range Default setting
£ :Disabled
Fuaoe Auto-tuning 2 {:Self-cooled motor o
' :Forced-air-cooled motor

Auto-tuning 2 refers to the function of adjusting the motor constant automatically, while estimating the increase in
the motor temperature.

If your inverter is equipped with a self-cooling fan (fan connected directly to the motor shaft), set £ 57 to /.
When using a motor with a cooling fan (forced air-cooling type), set - 45 & to 2.

« Perform auto-tuning 2 along with auto-tuning 1.

« Perform auto-tuning when the motor is cold (temperature equal to the ambient temperature).

* Precautions on auto-tuning 1

(1) The inverter is tuned automatically (auto-tuning 1 £ 4 I [i =) when the inverter is started for the first
time after setup. During auto-tuning 1, which takes about 3 minutes from several seconds, the motor
is energized, although it is standing still. Noise may be produced by the motor during auto-tuning 1,
which, however, does not indicate that something is wrong with the inverter or the motor.

(2) Conduct auto-tuning 1 (F 4 [ £/=2") only after the motor has been connected and operation
completely stopped.
If auto-tuning is conducted immediately after operation stops, the presence of a residual voltage may
result in abnormal tuning.

occurs, however, the inverter trips (display £ + =) and no motor constant is set. For these motors,
perform manual tuning using (2) described below.

(4) It may not be possible to tune automatically special motors such as high-speed motor or high-slip
motor. For these motors, perform manual tuning using (2) described below.

(5) Provide cranes and hoists with sufficient circuit protection such as mechanical braking. Without
sufficient circuit protection, the result of insufficient motor torque during tuning could create the risk of
the machine stalling/failing.

(6) If auto-tuning is impossible or an auto-tuning error (£ ) is displayed, perform manual tuning with
(2) described below.

% Precautions on vector control = Refer to Section 5.6,9).

1
|
|
1
1
1
1
1
]
|
|
1
1
1 . . . .
\ (3) Usually, auto-tuning terminates into 3 minutes from several seconds as each model. If an error
1
]
|
|
1
1
1
1
1
]
|
1
1
1
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W Examples of setting the motor constants
a) Combination with a Toshiba standard motor (4P motor with the same capacity as the
inverter)
Inverter : VFAS1-2037PL
Motor  : 3.7KW-4P-60Hz

1) Set the V/f control mode selection 7 £ at 3 (Sensorless vector control).
2) Set the auto-tuning 1 (F < I ) at &. (When the cable length is 30m or over.)

b) Combination with a standard motor other than the above Toshiba motor
Inverter : VFAS1-2037PL
Motor  : 2.2kW-2P-50Hz

1
2
3
4

Set the V/f control mode selection 7 £ at 3 (Sensorless vector control).
Setul,ulw, FHO5, FHOE and F 4D 7, as specified on the motor nameplate.
Set the auto-tuning 1(F 51 ) at 4.

Set the auto-tuning 1 (F 45 0) at 2.

(2) Setting sensorless vector control and manual independently
Setting motor constants
Perform all operations in the flowchart on the previous page. If the motor specifications are unknown, enter only the
motor capacity (F 4 {1 5) and set parameter F 4 [ 7 to 4. After that, run the motor and set other parameters with
the following explanation about parameter adjustments as a guide.
Setting motor parameters are necessary when Ptis setat 2, 3, 4, 7 or 8.

(1) Slip frequency gain = 4 !
This parameter is to adjust the slippage of the motor.
Setting this parameter at a larger number can reduce the slippage of the motor. However, setting it at an
excessively large number may result in hunting, etc., and thus cause an unstable operation.

(2) Motor constant 1 F & {{ (Torque boost) (Motor test reports may be useful.)
This parameter is to adjust the primary resistance of the motor. Setting this parameter at a larger value can
prevent the drop of the motor torque in low speed ranges due to a voltage drop. However, setting it at an
excessively large number may result in large current in low speed range and appearance of an overload trip, etc.

(3) Motor constant 2 ~ 4 { { (No-load current) (Motor test reports may be useful.)
This parameter is to adjust the exciting inductance of the motor. The larger the set value, the more exciting current
can be increased. Note that specifying a too large value for the motor constant may cause hunting.

(4) Motor constant 3 F 4 {Z (Leak inductance) (Motor test reports may be useful.)
This parameter is to adjust the leakage inductance of the motor. The larger the set value, the larger torque the
motor can produce in high-speed ranges.

(5) Motor constant 4 F 4 {3 (Rated slip)
This parameter is to adjust the secondary resistance of the motor. The amount of compensation for slip increases
with increase in this value.

(6) F 45 (Speed loop proportional gain)
This parameter is to adjust the gain responsive to speed. Specifying a large gain increases the speed of response,
but specifying an excessively large gain may result in the occurrence of hunting. If operation is unstable and
hunting occurs, operation can be stabilized in most cases by reducing the gain.

(7) F 452 (Moment of inertia of load)
This parameter is used to adjust the excess response speed. Specifying a large value reduces the amount of
overshoot at the completion of acceleration. So, specify a value appropriate to the actual moment of inertia of the
load.
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6.23 Increasing the motor output torque further in low speed range

: Exciting strengthening coefficient
: Stall prevention factor

The output torque of the motor can adjusted using the parameters described in 6.22 in most cases, but if a finer
adjustment is required, use these parameters.

[Parameter setting]

Title Function Adjustment range Default setting
FY {5 |Exciting strengthening coefficient | {55~ {30 % oo
F4 {f |Stall prevention factor 0~250 an

* If the torque needs to be increased in low speed range (10Hz or less as a guide)
Perform auto-tuning according to the instructions in 6.22, and if the torque needs to be increased further in low
speed range, first increase the slip frequency gain (F 4 !) to a degree (80% or so as a guide) that hunting of the
motor does not occur. Then, increase motor constant 1 (4 { ) by 1.1 times the current value as a guide. If the
torque needs to be increased even further, increase the exciting current factor (5 % {5) to a maximum of 130%.
F 4 15 is a parameter that increases the magnetic flux of the motor at low speeds, so specifying a higher value for
F 4 !5 increases the no-load current. If the no-load current exceeds the rated current, do not adjust this
parameter.

% If the motor stalls when operated at frequencies above the base frequency
Adjust ~ 4 {5 (stall prevention factor).
If a heavy load is applied momentarily (transiently), the motor may stall before the load current reaches the stall
prevention level (F & {). In such a case, a motor stall may be avoided by reducing the value of F 4 (&
gradually.
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6.24  Torque control

= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.

6.24.1 Torque command

: VIf control mode selection

: Torque command selection
: VI/Il input point 1 setting

: VI/Il input point 2 setting

: RR/S4 input point 1 setting
: RR/S4 input point 2 setting
: RX input point 1 setting : RX input point 1 rate

: RX input point 2 setting : RX input point 2 rate

: Al2 input point 1 setting { | : Torque reference filter
: Al2 input point 2 setting
: Prohibition of rotation in any direction other than the specified one (F or R)
: Opelation panel torque command

"
<
A3
()

: VIl input point 1 rate
: VI/Il input point 2 rate
: RR/S4 input point 1 rate
: RR/S4 input point 2 rate
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: Torque reference polarity selection
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6.24.2 Speed limits in_torque control mode

: Forward speed limit input selection : Speed limit (torque=0) center value ﬂ

: Forward speed limit input level reference selection
: Reverse speed limit input selection : Speed limit (torque=0) center value
: Reverse speed limit input level F Y432 | : Speed limit (torque=0) band

[ [ [T
L [C [C| |
| Py Py Py
00| -] O] [N

= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.
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6.24.3 Selection of tension torque bias input and load sharing gain input

Load sharing gain
Tension torque bias

++

[Parameter setting]

Torque command

Title

Function

Adjustment range

Default setting

FHZ23

Tension torque bias input
selection

£ Disabled
{:VI/I (voltage/current input)
Z:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
H:Operation panel input enabled (including
LED/LCD option input)
£ :2-wire RS485 input enabled
5 :4-wire RS485 input enabled
7:Communication option input enabled
5 :Optional Al1 (Differential current input)

e

"
-
L¥]
-

Control panel tension torque bias

-250~250 %

L]

Faly

Load sharing gain selection

£ Disabled
{:VI/I (voltage/current input)
= :RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
H:Operation panel input enabled (including
LED/LCD option input)
£ :2-wire RS485 input enabled
& :4-wire RS485 input enabled
7:Communication option input enabled
5 :Optional Al1 (Differential current input)

£

Fache

Control panel load sharing gain

G~250%

[Selection of external signals]

FHg3 FHad
RR/S4-CCA - 0~10V (0~250%) c
Voltage signals RX-CCA - 0~+10V (-250~250%)  F
VI/II-CCA — 0~10V (0~250%) !
VI/II-CCA — 4(0)20m (0~250%) !

Current signals
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6.25 Torque limit

6.25.1 Torque limit switching

: Power running torque limit 1| £F 44§ | : Power running torque limit 3

selection level

: Power running torque limit 1 : Regenerative braking torque
level limit 3 level

F 4472 | : Regenerative braking torque : Power running torque limit 4

limit 1 selection level

: Regenerative braking torque : Regenerative braking torque
limit 1 level limit 4 level

: Power running torque limit 2 : Constant output zone torque
level limit selection

F 445 | : Regenerative braking torque

limit 2 level

N
/

¢ Function
This function is to decrease or increase the output frequency according to the loading condition when the
motor torque reaches the limit level. Setting a torque limit parameter at 250% means “Invalid.”
With this function, you can also select from between limiting the constant output or limiting the constant
torque in the constant output zone.
This function is not operate when the parameter F = ={1, {,5 setting.

,_________§

H Setting methods

(1) When setting limits to torque, use internal parameters (Torque limits can also be set with an external control

device.)
Positive torque
A
+250% torque
—  FHEN=D
Power | S~ e CEYEY=
Regenerative running
)
Reverse run ] Forwardnun
Power Regenerative orward ru
running
[F55T]
Fyq
................................................................................ “5509% torque

Negative torque

With the parameter F 4 5 4, you can select the item that is limited in the constant output zone (somewhat weak
magnetic field) from between constant output (+ 4 5 %={I: default setting) and constant torque (F 4 5 4= ).
When you select the constant torque limit option, you should preferably select the output voltage limit option

(F 3 7=3) with the parameter F 3 I 7 (base frequency voltage selection).

Torque limits can be set with the parameters 5 5+ { and F 54 3.
[Setting of power running torque]

F 44 LI (Power running torque limit 1 selection) (SetatH (FHH 1)

F 4 ! (Power running torque limit 1) : Set a desirable torque limit level.
[Setting of regenerative torque]

F 44 (Regenerative braking torque limit 1 selection) : Setat 4 (F 44 3)

F 44 3 (Regenerative braking torque limit 1) : Set a desirable torque limit level.
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[Parameter setting]
Title Function Adjustment range Default setting
{:VI/I (voltage/current input)
Z:RR/S4 (potentiometer/voltage
FHYO Power running torque limit 1 selection input) o
3:RX (voltage input)
HiFNH
FHY Power running torque limit 1 level O0~245.9 % £ 50.0 %:Disabled 25080 %
{:VI/I (voltage/current input)
Fyug S;Zigz;aﬁve braking torque limit 1 Eﬁ]’?ﬁ;‘ (potentiometer/voltage y
3:RX (voltage input)
H:F443
Fy43 Regenerative braking torque limit 1 level | f.0~24 5.5 % 2 5 5.0 %:Disabled 2500 %
Fycy Constant output zone torque limit 1 . Constant output limit -
' selection { : Constant torque limit Y

e ——

Power running torque limit 1 — = 54 {
Power running torque limit 2 — 7 44 4
Power running torque limit 3 — F 44 &
Power running torque limit4 — F 44 &

Using parameters, four different torque limits can be set for each operating status: power running and
regenerative braking. Refer to Section 7.2.1 for the setting for switching from the terminal board.

Regenerative braking torque limit 1 — F 54 5
Regenerative braking torque limit2 — F 445
Regenerative braking torque limit 3 — F 54 7
Regenerative braking torque limit 4 — F 44 5

Note: If the value set with = 5 [ ! (stall prevention level) is smaller than the torque limit, then the value set with

FED

(2) When setting limits to torque, using external signals

{ acts as the torque limit.

Positive torque

+250% torque

v Power
Regenerative running
A
>
Reverse run Power Regenerative Forward run
running A

Negative torque

The torque limits can be changed arbitrarily by means of external signals.

[Selection of external signals]

FHYE, FHye

RR/S4 -CCA - 0~10V

Voltage signals RX-CCA - 0~+10V

Current signals

VI/I-CCA - 0~10V
VI/II-CCA - 4(0)~20mA

I

3

‘
i

-250% torque

—————— e
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RX-CCA

RR/S4 -CCA, VI/II-CCA

|
i
i
1
1
i
+100% i 100%
Torque produced i Torque produced
by motor : by motor
-10V 0% ; 0
ov FIOV oo
1
! VI/I-CCA
1
-100% i
E 100%
: Torque produced
H by motor
; 0
i 4mA 20mA
[Parameter setting]
Title Function Adjustment range Default setting
{:VI/I (voltage/current input)
= :RR/S4 (potentiometer/voltage
FuHn Power running torque limit 1 selection input) H
3:RX (voltage input)
HFHMH

{:VI/I (voltage/current input)
= :RR/S4 (potentiometer/voltage
input) )
3:RX (voltage input)
HFHHT

Regenerative braking torque limit 1

= LR puj
! - selection

In torque control mode, the values set with these parameters limit torque command values.

6.25.2 Torque limit mode selection at acceleration/deceleration
: Acceleration/deceleration operation after torque limit

eFunction

4
|
: Using this function in combination with the mechanical brake of the lifting gear (such as a crane or hoist)
: makes it possible to minimize the delay before the brake starts working, and thus prevents the load from
| falling because of a decrease in torque.

: Moreover, it improves the motor’s response during inching operation and keeps the load from sliding down.
\

[Parameter setting]
Title Function Adjustment range Default setting

I In sync with
acceleration/deceleration o
{1 In sync with min. time

Acceleration/deceleration operation after

FH5 torque limit

(1) F 45 {=0 (In sync with acceleration/deceleration)
The increase in operation frequency is inhibited by the activation of the torque limit function. In this control mode,
therefore, the actual speed is always kept in sync with the operation frequency. The operation frequency restarts
to increase when torque decreases as a result of the release of the mechanical brake, so the time required for the
specified speed to be reached is the sum of the delay in operation of the mechanical brake and the acceleration
time.
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Operation frequency

Frequency [Hz] A ¢ e torque limit function
is not activated -
— Actual speed
e >
Time [s]
Torque [N'm] A
Torque limit level
; A
Ll
A ON OFF Time [s]
Mechanical brake (released)
>
Time [s]

(2) F 45 {= !(In sync with min. time)
The operation frequency keeps increasing, even if the torque limit function is activated.
In this control mode, the actual speed is kept in sync with the operation frequency, while torque is held at a limit
level when it decreases as a result of the release of the mechanical brake. The use of this function prevents the
load from failing and improves the motor’s response during inching operation.

Frequency [Hz] A

Operation frequency /—
\ Actual speed
/ (Acceleration rates vary depending
on the torque limit level.)

Ny,
>

Time [s]

Torque [N-m] A ___ Torque is held at a limit level even

Torque limit level - after the mechanical brake is released.
A
Ll
A Time [s]
i ON OFF
Mechanical brake
(released) N
>
Time [s]
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6.26  Stall prevention function

6.26.1 Power running stall continuous trip detection time

F Y452 | : Power running stall continuous trip detection time

* Function
A function for preventing lifting gear from failing accidentally. If the stall prevention function is activated in
succession, the inverter judges that the motor has stalled and trips.

______,

[Parameter setting]

Title Function Adjustment range Default setting
FY52 Power running stall continuous trip detection time 0.0~ 1.0 sec. 0.0
Output frequency [Hz]
“Ok trip
Time [s]
Output current [%]
FED
S Time [s]
less than FYy5¢2
FHEZ

6.26.2 Regenerative braking stall prevention mode selection
F 45 3 | : Regenerative braking stall prevention mode selection

4 \
| *Function '
: A function for preventing lifting gear from stopping in the wrong position. Only the function of preventing a :
| stall by maintaining the current constant during regenerative braking (deceleration stop) is deactivated. :
N ;
[Parameter setting]
Title Function Adjustment range Default setting
Fu53 Regenerative braking stall prevention | [:Stall during regenerative braking .
mode selection {:Not stall during regenerative braking Y
6.26.3 Stall prevention control switching
F Y458 | : Stall prevention control switching
/’_ ___________________________________________________________ \
I *Function |
: T'he operation of the stall prevention control can be switched. Set # 45 &=/ when the overvoltage trip etc. are :
| lisplayed when acceleration and the deceleration are switched. |
: This parameter is effective at only V/f control mode(” £ =0,1,5). :
N o e e e e e e e e e e 2 /
[Parameter setting]
Title Function Adjustment range Default setting

Stall prevention control

F Stall prevention control switchin
Fus8 P 9 Stall prevention control 2

2]
1%

R
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6.27  Current and speed control adjustment

6.27.1 __ Current and speed control gain

FYSG M FYEE | : Current and speed control gain

= For details, refer to Instruction Manual (E6581333) specified in Section 6.42.

6.27.2 Prevention of motor current oscillation at light load

needs more stable condition. This parameter is effective only in V/F control mode (F £ =, {,5)

’

| *Function '
: When a motor is in unstable with light load, this parameter can change the motor gain to make motor :
: condition stable. Firstset # 45 7 = { and check the motor condition. Please set = to 3 in case motor !
| |
\ 1

[Parameter setting]

Title Function Adjustment range Default setting
0:Disabled
Fup 7 M o 1:Enabled(Low gain) -
B otor oscillation control 2:Enabled(Middle gain) o
3:Enabled(High gain)

6.27.3 Max output voltage modulation rate

F 495 | : Max output voltage modulation rate

1

]

: In the case that Inverter output voltage drops and output current exceeds motor rating current at the frequency
1 higher than base frequency, Change this parameter setting and check whether the output current is reduced.

1

[Parameter setting]

Title Function Adjustment range Default setting
0:Standard
- ) 1:100% n
F455 Max output voltage modulation rate 2:102.5% o
3:105%
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6.28  Fine adjustment of frequency setting signal

: VIl input bias : RX input gain
: VIl input gain : Optional Al1 input bias
: RR/S4 input bias : Optional Al1 input gain
F Y473 | :RR/S4 input gain F Y478 | : Optional Al2 input bias
FY 74 | : RX input bias F Y479 | : Optional Al2 input gain
* Function

These parameters are used to fine adjust the relation between the frequency setting signal input through
the analog input terminal and the output frequency.

Use these parameters to make fine adjustments after making rough adjustments using the parameters
COm o Cca 5! 1
Foli~Fd S

J R —

-,
\

The figure below shows the characteristic of the frequency setting signal input through the analog input terminal and
that of the output frequency.

Large FHT L FY T3, FHTS
FHI3,F48
Output frequency [Hz]
Maximum frequency | -----"""-------ymyo---
Small
‘
Large ! Factory default setting
FHOO,FHC '
Futd.Fy1s :
FHT .
'
Small ; »
0 ) =
0% 100%
ov 10Vdc
4mA 20mAdc

Frequency setting signal (Analog input terminal)

*Bias adjustment of analog input terminals (F 5 70, F 5 72, FH 14, FH 15, FYT1E)
To give leeway, the inverter is factory-adjusted by default so that it will not produce an output until a certain amount
of voltage is applied to the analog input terminals.
To reduce leeway, decrease the bias of the analog terminal in use.
Note that specifying a too large value may cause an output frequency to be output, even though the operation
frequency is 0 (zero) Hz.

*Gain adjustment of analog input terminals (F 5 7 {, F4 73, FH 15, FH 717, F415)
The inverter is factory-adjusted by default so that the operation frequency can reach the maximum frequency, even
though the voltage and current to the analog input terminals are below the maximum levels.
To make an adjustment so that the frequency reaches its peak value at the maximum voltage and current, decrease
the gain of the analog terminal in use.
Note that specifying a too small value may cause the operation frequency not to reach the maximum frequency,
even though the maximum voltage and current are applied.

6.29  Operating a synchronous motor

[ FY98 ] [F499 ] : PM motor constant 1

[ FEYE ], [FEY ! ] : Step-out detection current level/ detection time
This parameter is used only when the inverter is used with a synchronous motor. If you intend to use your inverter

with a synchronous motor, contact your Toshiba distributor.
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6.30 Acceleration/deceleration 2

6.30.1 Setting acceleration/deceleration patterns and switching
acceleration/deceleration patterns 1, 2, 3 and 4

: Acceleration time 2 F509] : Deceleration S-pattern upper limit adjustment
: Deceleration time 2 : Acceleration time 3

: Acceleration/deceleration 1 pattern F§ {1 : Deceleration time 3

: Acceleration/deceleration 2 pattern FS : Acceleration/deceleration 3 pattern

Panel acceleration/deceleration selection FS : Acceleration/deceleration switching frequency 2
Acceleration/deceleration switching frequency 1 : Acceleration time 4

Acceleration S-pattern lower limit adjustment : Deceleration time 4

Acceleration S-pattern upper limit adjustment : Acceleration/deceleration 4 pattern
Deceleration S-pattern lower limit adjustment : Acceleration/deceleration switching frequency 3

nal
(Xl
C.

-=

nal
(Xl
C.

w

aalinalinal
um| (WA (W
C3||C3| (€
00| | -4 (O

* Function
Four acceleration times and four deceleration times can be specified individually. The selection/switching
mode can be selected from the following 3 options:
1) Selection by means of parameters
2) Switching by means of frequencies
3) Switching by means of terminals

——————————

[Parameter setting]

Title Function Adjustment range Default setting
FEOO Acceleration time 2 . {[Note]~& [ {1 [J sec. According to model
Foo ! Deceleration time 2 . {[Note]~5 1 [T sec. According to model

{:Acceleration/deceleration 1
Panel acceleration/deceleration ' Acceleration/deceleration 2
F50H . X . . !
selection 3 Acceleration/deceleration 3
H: Acceleration/deceleration 4
F5i!0 Acceleration time 3 0. {[Note]~& [ [ I sec. According to model
Foil Deceleration time 3 0. {[Note]~& [ [ I sec. According to model
F5 4 Acceleration time 4 . {[Note]~& [ [ [J sec. According to model
F5 !5 Deceleration time 4 . {[Note]~5 1 [J sec. According to model

Note: The minimum setting of acceleration and deceleration times have been set respectively at 0.1 sec. by default,
but they can be changed within a range of 0.01 sec. (setting range:0.01~600.0 sec.) by changing the setting
of the parameter £ 4 7 (default setting).
= For details, refer to Section 5.20.

1) Selection using parameters

Output frequency [Hz]

[FH

0
FEOH=1 . IKL ‘_,I|EI Time [s]
FEOH=2 < > < > Time [s]
FLEOq=3 < Time [s]
,ngqzq < > < > Time [s]

Acceleration/deceleration time 1 is initially set as the default. Acceleration/deceleration time 2, 3 and 4can be
selected by changing the setting of the F 5 J 4.
Enabled if L /7 o= ! (operation panel input enabled).
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2) Switching by frequencies - Automatically switching acc/dec times at certain frequencies
Title Function Adjustment range Default setting
FEO5 Acceleration/deceleration switching frequency 1 O0~FH Hz a0
F5 13 Acceleration/deceleration switching frequency 2 O0~FH Hz a0
F507 Acceleration/deceleration switching frequency 3 O0~FH Hz o0

Note:Regardless of the sequence of input of frequencies, acc/dec times are switched from 1 to 2 at the lowest
frequency, from 2 to 3 at the middle frequency and from 3 to 4 at the highest frequency. (For example, if the
frequency set with £ 5 [ 5 is higher than that set with 5 5 { 3, the acc/dec time 1 is selected in the
frequency range below the F 5 { J-set frequency, while the acc/dec time 2 is selected in the frequency range
ofthe F 5 ! 3-set frequency to the F 5 7 5-set frequency.)

Output frequency [Hz]

Set frequency

FS§ {7

0 lerle—le »le > « »le NPEENPN
|

1 @ @) (4) ©®) (6) ) (8

(5) Deceleration at the gradient corresponding to

Time [s]

(1) Acceleration at the gradient corresponding to

acceleration time AL

(2) Acceleration at the gradient corresponding to
acceleration time £ 5 3

(3) Acceleration at the gradient corresponding to
acceleration time F 5 (I

(4) Acceleration at the gradient corresponding to
acceleration time F 5 {4

deceleration time £ 5 {5

(6) Deceleration at the gradient corresponding to
deceleration time £ 5 { {

(7) Deceleration at the gradient corresponding to
deceleration time F 51 {

(8) Deceleration at the gradient corresponding to
deceleration time o £ L

3) Switching using external terminals - Switching the acceleration/deceleration time via external terminals

Output frequency [Hz]

Time [s]

Acceleration/deceleration
switching signal 1

Acceleration/deceleration
switching signal 2

(1) Acceleration at the gradient
corresponding to acceleration time AL £

(2) Acceleration at the gradient
corresponding to acceleration time
F500

(3) Acceleration at the gradient
corresponding to acceleration time

F5il

(5) Deceleration at the gradient corresponding
to deceleration time F 5 {5

(6) Deceleration at the gradient corresponding
to deceleration time £ 5  {

(7) Deceleration at the gradient corresponding
to deceleration time F 5 {

(8) Deceleration at the gradient corresponding
to deceleration time o £ [
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MW Setting parameters
a) Operating method: Terminal input

Set the command mode selection [ /7 5 to .

b) Use the S2 and S3 terminals for switching. (Instead, other terminals may be used.)

S2: Acceleration/deceleration switching signal 1

S3: Acceleration/deceleration switching signal 2

Title Function Adjustment range Example of setting

2 4 (Acceleration/deceleration
switching signal 1)

2 & (Acceleration/deceleration
switching signal 2)

FlUlR Input terminal function selection 6 (S2) O~135

Fit

-

Input terminal function selection 7 (S3) O~135

B Acceleration/deceleration pattern
Acceleration/deceleration patterns can be selected individually, using the acceleration/deceleration 1, 2, 3 and 4
parameters.

1) Straight acceleration/deceleration

2) S-pattern acceleration/deceleration 1

3) S-pattern acceleration/deceleration 2

Title Function Adjustment range Default setting
FEO2 Acceleration/deceleration 1 pattern | [J:Straight, {:S-pattern 1, =':S-pattern 2 O
FLO3 Acceleration/deceleration 2 pattern | [ :Straight, {:S-pattern 1, &:S-pattern 2 g

Acceleration S-pattern lower limit
g Il F_C o o
F508 adjustment b-50% '~
Acceleration S-pattern upper limit
il ._C o, o
F507 adjustment 0~50% i
Deceleration S-pattern lower limit
g Il I C o o
F508 adjustment =50 % '~
Deceleration S-pattern upper limit
5] 1o o
F505 adjustment 0~50% i
F5 2 Acceleration/deceleration 3 pattern | [7:Straight, {:S-pattern 1, &':S-pattern 2 O
FS5 IR Acceleration/deceleration 4 pattern | [7:Straight, /:S-pattern 1, ~':S-pattern 2 0

1) Straight acceleration/deceleration
A general acceleration/deceleration pattern.
This pattern can usually be used.

Output frequency [Hz]

Maximum frequency

0 le—>] ¢ > Time [s]

[dEC]
2) S-pattern acceleration/deceleration 1
Select this pattern to accelerate/decelerate the motor rapidly to a high-speed region with an output frequency of
60Hz or more or to minimize the shocks applied during acceleration/deceleration. This pattern is suitable for
conveyer machines.

Output frequi{]cy [Hz] Output frequipcy [Hz]
1 1
Maximum frequency| - -:- —————————— : Maximum frequency : ---------- d--
| ! . |
Set frequency : | Set frequency [T :
] ]
| ! ! |
| ! ! |
1 ! ! 1
1 ! ! 1
| ! ! |
1 1
0 > 0 >
7 ALC] ) Time [s] 7 [dEL Time [s]
ctual acceleration tim Actual deceleration time|
[ACC < [F50E8]1% [RICIx[F507]1% [FEO < [F5051% [JEL[x[F50E]%

*Both the S-pattern lower-limit setting (F 5 &/ &, F 5 [/ #) and the S-pattern upper limit setting (- 5 7,
F 51 9) affect all acceleration/deceleration pattern settings.
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3) S-pattern acceleration/deceleration 2
Select this pattern to obtain slow acceleration in a demagnetizing region with a small motor acceleration torque.
This pattern is suitable for high-speed spindle operation.

Output frequency [Hz] Output frequency [Hz]
) A . A
Maximum frequency | _ _ _ _ __ _ ______ _ Maximum frequency ' _ ____ ______
- -
Set frequency / Set frequency \
Base frequency Base frequency
0 > 0 >
s Time [s] dEC Time [s]
Actual acceleration time Actual deceleration time
6.31 Pattern operation
: Pattern operation selection
: Pattern operation mode
[FS522 ], [F53 !]: Number of repetitions of pattern group 1, 2
[ F§23 M FS5385 ] : Pattern group 1 selection 1~8
[F§32 M F539] : Pattern group 2 selection 1~8
[ FSYE M F554 ] : Speed 1~15 operation time
@ N

* Function
These parameters allow you to combine a maximum of 30 operation frequencies, operation time and
acceleration/deceleration time (15 combinations of parameters x 2 patterns) for automatic pattern operation
by means of the terminal board.

,________

[Parameter setting]

Title Function Adjustment range Default setting
1 :Disabled,
Feon Pattern operation selection {:Enabled (setting in seconds) o

Z:Enabled (setting in minutes)
i :Pattern operation reset when
system stops operation

F52 1! Pattern operation mode {:Pattern operation continued o
even after system stops
operation
FE22 Number of repetitions of pattern group 1| {~2 54, &5 5:Successive {
F523~F530 | Pattern group 1 selection 1~8 :Skip, {~ {5 a
F53t Number of repetitions of pattern group 2| {~Z'5 4, £ 5 5:Successive {
F532~F53%9 | Pattern group 2 selection 1~8 :Skip, {~ {5 1]
0. {~5 0500 (The unit depends
on the setting of F 52 17.)
FEY0~F554 | Speed 1~15 operation time I I :Infinite (depends on 8.0
the stop trigger
entered)

* Forward/reverse, acc/dec time 1, 2, V/f 1, 2 can be set with F 5 5 ~F 5 75 (Preset speed operation frequency
1~15 operation modes). = For details, refer to Section 5.12.
Note:When the function of auto-restart is active, the time spent for speed search is added to the operation time set
for pattern operation. Consequently, the effective operation time sometimes becomes shorter than the settled
operation time.
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<Basic operating>

Step Setting

Parameter

1 Set the pattern operation selection
parameter at “Enabled.”

F 52 0=0 (Disabled)
{ (Pattern operation enabled, setting in seconds)
' (Pattern operation enabled, setting in minutes)

2 Set all necessary operation frequencies.
In addition, set frequencies for preset
speed operation.

S i~5-7 (Preset speed operation frequencies 1~7)

F 28 7~F 294 (Preset speed operation frequencies 8~15)

FEREO (Preset speed operation mode selection)

FSER I~F5 75 (Preset speed operation frequency 1~15
operation mode)

3 Set the required operation time at each of
the set operation frequencies. Using

F 520, select the unit of time to be set
(second or minute).

F540~F 554 (Operating time at each speed)

4 Set the sequence of each speed.

This sequence following three methods.

(1) Select a run/stop operation from the
pattern operation mode.

(2) Select a pattern group, and then set
the sequence of each speed.

(3) According to the required parameter
group, select pattern operation
selection 1 or 2 from input terminal
function selection & { ! {to F I2F.
Selecting pattern operation
continuation signals makes it possible
to select a start/stop method.

— F 57 !=0 (Patterned operation canceled during stop)
* Pattern operation is reset by stop/switching
operation before operating restarts.
= [ (Patterned operation continued during stop)
* Pattern operation is started by stop/switching
operation. The system stops temporarily on
completion of every routine, then proceeds to the
next routine.
> F522 (Number of repetitions of pattern group
1)
F523~F530 (Pattern group 1 selection 1~8)

F531 (Number of repetitions of pattern group
2)
F532~F5 35 (Pattern group 2 selection 1~8)

—F ! {!~F {25=38, 35 (Pattern operation selection 1)

=4[, 4 ! (Pattern operation selection 2)

=4, Y 3 (Pattern operation
continuation signal)

=44, 45 (Pattern operation trigger
signal)

5 Monitor displayed during pattern operation

Specify the pattern operation monitor item (& & to & &) that you want to display as a status monitor item
(F 7! toF 7 !5). This setting makes the inverter display the pattern operating status.

Condition Marking Specification
Ao A): Number of the pattern grou
Pattern and pattern group o * P group
(A) (B) (B): Number of the pattern

Pattern group — remaining 173 Indicates that pattern operation has been
number of repetitions nre performed 123 times.
Operation preset speed F Frequency reference with preset speed 1 data.

Current pattern is finished in 1234 sec.
Remaining time of the current i3 ) P o o

X Operation time is set for infinity or the system

pattern operation ---- . L

is waiting for the next step command.
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M Pattern operation switching output (output terminal function: 35, 3 7)
If the pattern operation switching output function is selected (activated), a signal is put out on completion of all the
predetermined patterns of operation. When there is no operation command left to be entered or the pattern
operation selection signal changes, the output terminals are turned off.

Terminal Title Function Adjustment Example of setting
symbol range
. Output terminal e 3 & (Pattern operation finished — ON signal)
ouTt F 130 finction selection 1 G-255 or
3 7 (Pattern operation finished — OFF signal)

Note: To put out signals to the terminal OUT2, select the parameter F {3 {.

Note: ePattern operation groups should be selected by terminal input.

« If no signal is put out from any pattern operation signal (all terminals are turned off), or after the pattern
operation is completed, the system returns to the normal operation mode.

*When two or more pattern group numbers are entered simultaneously, the pattern group operations are
performed in ascending order and automatically switched to one another. In this case, it may take about
0.06 seconds to search for each pattern.

* Do not turn on the operation signal in 10 ms after turning on pattern operation selections 1 and 2 when the
machine is at rest. Or the normal operation frequency may be output.

Pattern operation input 1 (S1-CC)

Pattern operation input 2 (S2-CC)

6.32 Preset speed mode

Pattern run operation

(M@

: Pattern group 1 in operation
: Pattern group 2 in operation

[ on ]

<Parameter setting>

[ on |

F ! 15=3F (Pattern operation selection 1)

!
F { 15=41{ (Pattern operation selection 2)

| FS680 H F5 175 | : Preset speed operation modes

= For more details, refer to Section 5.12.
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6.33 Protection functions

6.33.1 Setting of stall prevention level

: Stall prevention level

A\ Warning

« Do not set the stall prevention level (F 55 !) extremely low.

® If the stall prevention level parameter (F & i /) is set at or below the no-load current of the motor, the stall
preventive function will be always active and increase the frequency when it judges that regenerative

Prohibited braking is taking place.

Do not set the stall prevention level parameter (5 & £ {) below 30% under normal use conditions.

* Function
This parameter reduces the output frequency by activating a current stall prevention function against a
current exceeding the F & [ {-specified level.

[Parameter setting]
Title Function Adjustment range Default setting
FED ! Stall prevention level O~ {54 %, {&5:Deactivated 50

[Display during the alarm [ ]
During an [ alarm status, (that is, when there is a current flow in excess of the stall prevention level), the output

frequency changes. At the same time, to the left of this value, “ " is displayed flashing on and off.

Example of display

6.33.2 Inverter _trip record retention

: Inverter trip record retention selection

I
:  Function

| If the inverter trips, this parameter will retain the corresponding trip information. Trip information that has
: thus been stored into memory can be displayed, even after power has been reset.

|

[Parameter setting]

Title Function Adjustment range Default setting
. ) ) :Cl h is t ff.
FEOS | Inverter trip record retention selection | Clear when power is turned o o
{:Retain even after power is turned off.

*Up to four sets of latest trip records displayed in status monitor mode can be stored into memory.
*Data (current, voltage, etc.) displayed in status monitor mode when the inverter is tripped is cleared when power
is turned off.

M Flow of operation when F 5 2= !

Operation panel | | Retention of failure | __| Ready for normal
_¥| (terminal) reset records is also canceled. operation
\| Power supply reset |_> Turn on power again Trip again
Fault display Fault display
FL not active FL active

If the cause of tripping or that of
another failure is not yet removed.
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Be sure to select this setting if the main power supply is turned on and off endlessly for reasons of sequence, as
shown below, in the event the control power supply backup device fails or not connected.

In case of
3 ( - 200~240V
-50/60Hz

Control power supply
backup device (option)

<Example of a situation in which the main power supply is turned on and off endlessly>

In the example of connection shown above, if the control power supply 4backup device (optional) fails or not
connected and becomes incapable of supplying control power, control power is supplied from the inverter’s main
circuit and operation is continued without interruption. If the inverter is tripped under these circumstances because of
a ground fault or overcurrent :

(1) The FL relay is triggered and the main power supply is shut off by the MC.

(2) As a result of shutoff by the MC, the voltage in the inverter’s main circuit and control circuit drop.
|
(3) As a result of a drop in control voltage, the FL relay recovers from a trip.
|
(4) The release of the FL relay turns the MC back on.
|
(5) Operation is restarted and if the problem causing the inverter to be tripped is not eliminated, the inverter is tripped
again, the situation in (1) arises again, and thus the above cycle of operation is repeated endlessly.

6.33.3 Emergency stop
: Emergency stop
: Emergency DC braking control time

* Function
Emergency stop mode can be selected. At emergency stop, a trip message (“£ ") is displayed. FL relay can
be deactivated using the output function selection.

1) Emergency stop by terminal operation
Emergency stop can be performed with the a or b-contact. Assign the emergency stop function to a terminal as
described below, and select a stop mode.

Input terminal - -

CcC cc

Input terminal

2) Emergency stop
F £ 3= !: The motor is brought to a stop within the time specified with selected deceleration time.
F 5 3=2:DC braking is performed at the current specified with 5 25 ¢ (DC braking current) for the time
specified with £ & {1 4 (emergency DC braking control time).
F &0 3=3: The motor is brought to a stop within the time specified with F 5 {5 (deceleration time 4).
Use this setting to bring the motor to a stop within time different from the normal
deceleration time specified with o £ 1.
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3) Selecting the operation of the FL relay
Using the output terminal selection parameter, you can specify whether or not to operate the FL relay.
F {3 (output terminal selection 3) = ! (default): Operates the FL relay in the event of an emergency stop.
F {32 (output terminal selection 3) = ! 3 4: Does not operate the FL relay in the event of an emergency stop.
[Parameter setting]
Title Function Adjustment range Default setting
J:Coast stop
{:Deceleration stop

F &3 | Emergency stop Z:Emergency DC braking o
3 :Deceleration stop (deceleration
4)
F &4 | Emergency DC braking control time O0.0~2 0.0 sec 0
F 25 ¢ | DC braking current O~100 % 50
(Example of terminal assignment): Assigning the emergency stop function to the S3 terminal.
Title Function Adjustment range setting value
£ (= | Input terminal function selection 0135 2 & (Emergency
Flla 7(S3) usa stop)

Note 1: Emergency stopping via the specified terminal is possible, even during operation panel operation.
Note 2: If F 5 {1 3=2 (Emergency DC braking) and DC braking is not required for normal stopping, set the DC
braking time F 2 5 to [.00 [s].

4) Emergency stopping from the operation panel is possible
Pressing the STOP key on the operation panel twice enables emergency stop.
(1) Press the STOP key ————— “£ [ 7 F " will blink.
(2) Press the STOP key again — If 5 5 {7 3 (Emergency stop) = [/~ 3, the motor makes an emergency stop (or
trips) according to the setting.
If “£ " is displayed an error detection signal (FL) is issued (FL is activated).

6.33.4 Output phase failure detection
“ : Output phase failure detection mode selection

* Function
This parameter detects inverter output phase failure. If the inverter detects an open phase failure, the
tripping function and the FL relay will be activated. At the same time, the trip information £ 7 H I will also
be displayed.
Detection errors may occur for special motors such as high-speed motors.

[N ——

F &0 5=0: No tripping

F &0 5= {: With the power on, the phase failure detection is enabled only at the start of the first operation. The
inverter will trip if the inverter detects an open phase failure.

F L0 5=C2": The inverter checks for output phase failures each time it starts operation. The inverter will trip if the
inverter detects an open phase failure.

F £ 0 5=3: The inverter checks for output phase failures during operation. The inverter will trip if the inverter
detects an open phase failure.

F £ 0 5=H: The inverter checks for output phase failures at the start of and during operation. The inverter will trip if
the inverter detects an open phase failure.

F E 0 5=5: If the inverter detects an open phase failure in every phase, it does not trip but restarts operation when
every phase is reconnected.
The inverter does not check for output phase failures when restarting after a momentary power failure.
This function (F & [l 5 =5) doesn't operate at 200V-55kW/75kw and 400V-90kW or more models.

Note: A check for output phase failures is made during auto-tuning 1 (F % [i=2, 3), regardless of the setting of

this parameter F 5 5 5.

[Parameter setting]
Title Function Adjustment range Default setting

:Deselect
{:At starting (only one time after power is turned on)
Z:At starting (each time power is turned on)
= :During operation
H:At starting + during operation
£ :Output cut-off detection enabled

Output phase failure
FROS detection mode
selection

o3
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6.33.5 OL reduction_starting frequency

: OL reduction starting frequency

= For more details, refer to Section 5.14.

6.33.6 Motor 150%-overload time limit
: Motor 150%-overload time limit

= For more details, refer to Section 5.14.

6.33.7 Input phase failure detections

: Input phase failure detection mode selection

: « Function :
| This parameter detects inverter input phase failure. At the occurrence of a phase failure, the £ 7+ ! :
: protection message is displayed. |

FEOE=0: No tripping (Failure signal FL deactivated).
F &0 F={: This parameter detects inverter input phase failure. If the inverter detects an open phase failure, it

trips.
[Parameter setting]
Title Function Adjustment range Default setting
FEOR Input phase failure detection mode selection :Disabled, {:Enabled H

Note 1: Setting = £ [ & to I (input phase failure detection: disabled) may result in a breakage of the capacitor in the
inverter main circuit if operation is continued under a heavy load in spite of the occurrence of an input phase
failure.

Note 2: When using a single-phase direct current to operate the inverter, disable this function (F 5 5 5=0)

6.33.8 Control mode for low current

: Low current detection hysteresis width
: Low current trip selection

: Low current detection current

: Low current detection time

[T 5

: « Function :

| Ifthe currentis lower than ¥ & { { level and passes for a time longer than F 5 {2, the inverter trips. :

[ o o

| Trip information is displayed as “1f .” |

\ )
F & !0=0: No tripping (Failure signal FL deactivated).

Alow current alarm can be put out by setting the output terminal function selection parameter.

F & {0=1: The inverter will trip (the failure signal FL will be activated) if a current below the current set with
F £ ! ! flows for the period of time specified with F 5 7.

Title Function Adjustment range Default setting
FEOS Low current detection hysteresis width I~ % i
£En L ) . £ No trip -
ool ow current trip selection T o

{:Trip
FR 1 Low current detection current O~100% o
FE 2 Low current detection time ~255 sec o
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<Example of operation>

Output terminal function: 26 (UC) Low current detection
FE {0=0 (No trip)

Ex.) When outputting low current detection signals through output terminal OUT1
Title Function Adjustment range Example of setting
F {35 | Output terminal function selection 1(OUT1) £~255 &
Note: To put out signals to the terminal OUT2, select the parameter F {3 {.

Low current | OFF ON| oer
signal output T : H

less than

Output current [%] T
{

Time [sec]

*When F & (= { (tripping), the inverter will trip if low current lasts for the period of time set with F 5 (2.
After tripping, the low current signal remains ON.

6.33.9 Detection of output short circuit

: Selection of short circuit detection at starting

 nene |
|
| Function :
: Detects a short-circuit on the output side of the inverter. |
N e e )
Title Function Adjustment range Default setting
:Each time (standard pulse)
{:Only one time after power is turned on
c':Each ti hort pul
. Selection of short circuit | 5 ~oo " e .(s ort pulse) . .
FE 13 detection at startin 3:Only one time after power is turn on (short pulse) &
9 H:Each time (Extremely shot-time pulse)
5 :Only one time after power is turn on (Extremely
shot-time pulse)
FG T s O, &, H: Standard —— detecting at starting

{, 3, 5: Acheck is made once at the first start of operation after the power is turned on or the
inverter is reset.

Note: If the input voltage is rather high (480V as a guide) or the inverter is used to operate a high-speed motor, set
F& 13 to c or 3. Any other setting may cause the motor to malfunction, because a high-speed motor has a
very low impedance. If the inverter malfunctions for reasons of impedance even though F & { 5 is setto ' or
J,thenset Ff {JtoHor5.

6.33.10 Overtorque trip

: Overtorque trip selection

: Overtorque detection level during power running

: Overtorque detection level during regenerative braking
: Overtorque detection time

: Overtorque detection hysteresis

||| 7|~
on||on||on||on||en
w||@||~3{|e3||wn
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* Function
Trips the inverter or issues an alarm if the total time for which torque is above the level set with
F & {&/FE |7 reaches the time set with F & { 5. Trip information is displayed as “J' £ .”

FE 15=0 (No trip) No tripping (FL is not active).

F B 5= 1 (Tripping) e The inverter will trip (the failure signal FL will be activated) if a torque larger than
F £ !F (during power running) or £ 5 { 7 (during regeneration) passes for a time
longer than the time set with F 5 { 5.

Title Function Adjustment range Default setting
FE Overtorque trip selection :No trip, {:Trip o
FE ! Overtorque detection level during power running O0~250 % 50
FE T Overtorque detection level during regenerative braking | 5~2 55 % 50
FE B Overtorque detection time G000~ 1000 sec. 050
FE Overtorque detection hysteresis O~100 % i

Note:Using the output terminal function selection parameter, the inverter can be set so that it outputs overtorque
detection signals regardless of the setting of 7 5 /5. = Refer to Section 7.2.2.

<Example of operation>
Output terminal function: 28 Overtorque detection
F & {5=0 (No trip)

Ex.) When outputting overtorque detection signals through output terminal OUT1

Title Function Adjustment range Example of
setting
F a0 Output terminal function selection 1(OUT1) O~255 28
Note: To put out signals to the terminal OUT2, select the parameter £ {3 {.

Overtorque OFF [on] OFF

signal output S
less than
FE IR FE B

A > < >
FEIG f
FEIE-FE IS

Torque [%]

Time [sec]

When F & (5= { (tripping), the inverter will trip if overtorque lasts for the period of time set with =& /5. In
such a case, the overtorque signal remains ON.

6.33.11 Cooling fan control selection
n : Cooling fan control selection

* Function
With this parameter, you can set the condition of cooling fan so that it operates only when the inverter
requires cooling, and thus it can be used for a longer period.

& 2 =0 Automatic control of cooling fan, enabled. Operates only when the inverter is in operation.
F &2 0= 1 Automatic control of cooling fan, disabled. The cooling fan always operates when the inverter is
energized.
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% The cooling fan automatically operates whenever the ambient temperature is high, even when the inverter is out of

operation.
Title Function Adjustment range Default setting
FE2l0 Cooling fan control selection :Auto, {:Always ON 4

6.33.12 Cumulative operation time alarm_setting

: Cumulative operation time alarm setting

|
* Function |
This parameter is to make a setting so that the inverter puts out a signal when its cumulative operation time :
has reached the time set with £ 5 2 /. !

e —————

* Indication of . { represents 10 hours. Ex.: If 3 £.5 is displayed, the cumulative operation time is 3850 hours.

Title Function Adjustment range Default setting
FEZ ! Cumulative operation time alarm setting a.i~595458%5 & 0.0

W Setting of output signal
Ex.) When assigning the cumulative operation alarm signal output function to the OUT2 terminal
Title Function Adjustment range Example of setting
F i3 Output terminal function selection 2 (OUT2) 0~255 5 & (Negative logic 5 7)

6.33.13 Abnormal speed detection
: Abnormal speed detection time
: Overspeed detection frequency upper band
: Overspeed detection frequency lower band

/225 N
: * Function |
| When use at speed control mode with sensor (F £ =7, &), it always monitors the rotational speed of the :
: motor, even when the motor is at rest, and if the speed remains out of the specified limits for the specified :
: length of time, it outputs an error signal. :
: When use at speed control mode without sensor (7 £ =[~£), it always monitors the estimated rotational |
l\ speed of the motor. /:

Title Function Adjustment range Default setting
FEZZ Abnormal speed detection time 0.0 1~ 1000 sec. a.0 1
FE23 Overspeed detection frequency upper band | 5.5: Disabled, . {~3 5.5 Hz
FEo4 Overspeed detection frequency lower band | 5.5: Disabled, . {~3 5.5 Hz

Output frequency

A

Output frequency [Hz] FREZ3

S FEZH

£- {3 trip

Ny,
>

Time [s]

FeZC

Note 1: This function doesn't operate at the time of a torque control.

Note 2: It is advisable to set the parameter ~ 4 5 { (Acceleration/deceleration operation after torque limit) to ¢ when
this function is set.
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6.33.14 Overvoltage limit operation

FE26 | : Overvoltage limit operation level

= For more details, refer to Section 6.14.2.

6.33.15 Undervoltage trip
: Undervoltage detection level
: Undervoltage trip selection
: Undervoltage (trip alarm) detection time

¢ Function
This parameter is used for selecting the control mode when an undervoltage is detected. (Invalid, while the
inverter stops.) When selecting “tripping enabled,” you can also specify the time elapsed before the inverter

—————————

trips.
ol -
F &2 7=0: (Disabled) - - Inverter stops,but does not trip. (FL is not active.)
FEZ 7= ! (Enabled) - - The inverter trips {7 ! if an undervoltage passes for the time set with # 5 & & or
over. (FL is activated.)

Title Function Adjustment range Default setting
FE2S Undervoltage detection level 50~75 %, B %: (auto mode) g0
FEZ2T Undervoltage trip selection {: Disabled, {: Enabled o
FECEH Undervoltage (trip alarm) detection time | 0.0 {~ (4.0 0 sec. ah3

Note: For F &£ 5, 100% corresponds to a voltage of 200V (for 200V class) or 400V (for 400V class)

6.33.16 _Regenerative power ride-through control level

FE29 | : Regenerative power ride-through control level

g -

* Function
This parameter is used to set the operation level of the regenerative power ride-through control and the
deceleration stop. (Refer to Section 5.18.2.)

Title Function Adjustment range Default setting
FEZH Regenerative power ride-through control level S55~100% 75

Note1: Set this parameter at a value of F & & 5+5% or more. Or the braking time of regenerative power
ride-though control could be extremely shorter. This setting is not necessary if 7 5 2 5 is setto 5 (auto
mode).

Note2: When power on or reset operation, the power supply voltage is detected. If the setting value of parameter
F £ 25 is too low, the setting value is automatically adjusted to stabilize the performance.

Note3: For £ 5 5, 100% corresponds to a voltage of 200V (for 200V class) or 400V (for 400V class)

6.33.17 Braking answer waiting time

: Braking answer waiting time

* Function

This parameter is used to set the waiting time for answer from system (Input terminal function setting:
System supporting sequence (BA: Braking answer {3, {3 {)). After start of operation, if no answer is
received in set time (F 5 3 ), the inverter trips (£ - { 1).

,________

Title Function Adjustment range Default setting
.0 :Disabl
FE&3L0 | Braking answer waiting time o |'s:l')_’ed 0.0
4.~ 100 sec.
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6.33.18 VI/lIl analog input wire breakage detection level
| F633 ] : VINi analog input wire breakage detection level

, __________________________________________________________ ~
* Function

The inverter will trip if the VI/Il value remains below the specified value for 0.3 seconds or moreThe

message ‘£ - {£"is displayed.

S

F 5 33=0: Disabled The detection function is disabled.

FE33= - The inverter will trip if the VI/Il value remains below the specified value for 0.3
seconds or more.
Title Function Adjustment range Default setting
.
F&33 | VUl analog input wire breakage detection level ”,'N?:e,., o o
i~ 00 %
6.33.19 Guide to time of replacement
| £§ 34 ] : Annual average ambient temperature
/25 “\

* Function
You can set the inverter so that it will calculate the remaining useful life of the cooling fan, main circuit
capacitor and on-board capacitor from the ON time of the inverter, the operating time of the motor, the
output current (load factor) and the setting of £ & 3 4 and that it will display and send out an alarm through
output terminals when each component is approaching the end of its useful life.

Title Function Adjustment range Default setting
:-10~+10TC
1 +11~+20C
1 +21~+30C
1 +31~+40C
1 +41~+50C
1 +51~+60C

FEIY Annual average ambient temperature

L X IR Ny K

Note 1: Using F & 3, enter the annual average temperature around the inverter. Be careful not to enter the
annual highest temperature.

Note 2: Set F 5 3 4 at the time of installation of the inverter, and do not change its setting after the start of use.
Changing the setting may cause a part replacement alarm calculation error.

6.33.20 Rush current suppression relay activation time
FE 35 | : Rush current suppression relay activation time

* Function
This parameter is used to control the rush current suppressing resistor shorting relay when a direct current
is passed or multiple inverters are used with their DC sections connected to each other.

Title Function Adjustment range Default setting

Rush current suppression rela
FE35 Sn eurrent Supp y 0.0~2.5 sec. 5.0
activation time

The rush current suppressing relay is activated on the expiration of the time limit set with parameter F 5 3 5 after the
voltage in the DC section of the inverter has reached the specified level.
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DC voltage

Rush current ON

suppression relay

6.33.21 Motor thermal protection
[ FE§37H F&38 ]| : PTC thermal selection

= For details, refer to Instruction Manual (E6581339) specified in Section 6.42.

6.33.22 Braking resistance overload curve

F & 39 | : Braking resistance overload time

= Refer to 5.19 for details.

6.33.23 Selection of a restart condition for the motor stopped with a mechanical brake
F 543 | : Brake-equipped motor restart condition selection

* Function
With this function, the motor can be restarted immediately after a stop if it is operated at a frequency of more
than 10Hz (20Hz or less) and stopped with a mechanical brake.

Use this function only when a mechanical brake is used to stop the motor. Using this function for a motor
without a mechanical brake, the inverter may be tripped or fail.

|
|
|
|
|
|
|
|
\

A e o o o o ————————————————————————————————————————————————— rd
Title Function Adjustment range Default setting
Brake-equipped {1: Default (no waiting time for frequencies of 10Hz and less)
FE43 | motor restart {: Conditional (no waiting time for frequencies of 20Hz and o
condition selection less)

The timing chart in the figure below shows how the motor is operated and stopped with a mechanical brake.

By default, restart waiting time is set to prevent the inverter from being tripped because of the immediate restart of
the motor which started coasting at a frequency of more than 10Hz and stopped (when the ST function is assigned to
the S3 terminal, S3 signal is cut off).

This waiting time, however, is not necessary if a mechanical brake is used to stop the motor more reliably. When
using a mechanical brake to stop the motor, set this parameter £ 5 % 3 to { to allow the motor to restart immediately
after a stop if it started coasting at a frequency of 20Hz or less and stopped.

<Ex. : When parameter 7 5+ 3 is setto {.>

Output frequency [Hz]

20Hz ot ;
/ i
/
10Hz / / / o]
/—)/[Noteﬂ
0 /
Time [s]
Starting signal

(S3and F)

Mechanical brake

Starting waiting— Starting waiting

When assigning the ST function to the S3 terminal,
Set £ { {0 to [J (to cancel its factory default setting: & = ST always active), and
Set F { {7 to & (to assign the ST function to the S3 terminal).

Note 1: By default, the restart waiting time shown in the figure is set, and the restart of the motor is delayed by the

time indicated by the dashed line.
Note 2: If the motor started coasting at a frequency of more than 20Hz, it will restart after the expiration of the waiting time.

F-67



TOSHIBA

E6581301

6.33.24 Protection against a failure of the control power backup device (optional CPS002Z)
: Control power supply backup option failure monitoring

,’- Function

I If the control power backup device (optional CPS002Z) fails to supply power for some reason or other for fifteen

: minutes and over, the inverter will put out an alarm signal or a trip signal depending on the setting.

| Leaving this parameter disabled may cause the main power supply to be turned on and off endlessly if

I something unusual occurs, depending on your sequence etc., so you should set this parameter F & % 7 properly
when using the optional power backup device.

~

-

Title Function Adjustment range Default setting
1 Control power supply not backed up
{: Control power supply backed up

(alarm in the event of a failure)

"2 Control power supply backed up
(tripping in the event of a failure)

W~ 54 =01 If control power is not backed up with an external backup device:
Select this setting if an external backup device is not connected to the inverter’s control terminals +SU and CC.
Note: Even if 5 5 7 is set to I while control power is backed up, the inverter will cut off the power supply and

issue £ [ F F alarm in the event the backup device fails during operation.

If the backup device is already faulty when it is turned on, it will not be recognized to be faulty even if this
setting is selected.

FEuT Control power supply backup
! option failure monitoring

[

W 54 7= !:If control power is backed up with an external backup device (alarm signal output):
If F54 7issetto {, however, the inverter will cut off the power supply, let the motor coast, and raise a £ [ F F
alarm in the event something unusual (voltage drop) occurs with the power supplied through the +SU and CC
terminals.
Once the [ {1 F F alarm has been raised, the inverter is not reset even if the control voltage returns to its normal
level. To reset the inverter, turn off the main circuit power supply.

W F 54 7=7" If control power is backed up with an external backup device (trip signal output):
This setting trips the inverter in the event something unusual (voltage drop) occurs with the external control power
backup device. Trip code £ - & 5 is displayed.

In the event of this trip, unlike ordinary trips, the inverter is held tripped regardless of the setting of F 5 7 &
(inverter trip retention selection).

This setting is effective only when the inverter is used in a standard connection shown in Chapter 2.
If reset the trip, operate with = £ % 7= or { setting.

Note: Be sure to set the parameter F 5 I 2 to 1 if the main power supply is turned on and off endlessly for reasons of
sequence, as shown below, in the event the control power backup device fails.
= For details, refer to section 6.33.2.

In case of
3 ¢ - 200~240V
-50/60Hz

Control power supply :F p+SU
backup option (CPS002Z) Lt

\EN/ [
6.33.25 Ground fault detection selection

FEES | : Ground fault detection selection

\

: * Function |
: If the trip EF2 occurred because the DC input terminals (PA, PC) of inverter is connected to a power source, :
1Set FEE5=1. !
N .., J
Title Function Adjustment range Default setting

1: Detection (except in stop)
{: No detection
Note) This function is only effective for 200V-15kW or less and 400V-18.5kW and 600V-7.5kW or less.

FEES Ground fault detection selection

Il
o
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6.33.26 Disconnection detection of remote keypad
m Disconnection detection of remote keypad

. Funchon
' Added the operation selection when the extended panel option (RKP002Z (LED) RKPOO4Z (LCD)) cable is broken.
| If you want to stop the inverter when the disconnection detected, set & 73 {

Title Function Adjustment range Default setting

. ] . 0 : Disconnection detection (£ r ~ 5 trip)
e Disconnection detection of remote 1 + No disconnection detection o

keypad (retain operation command)

6.34 Override

: Override addition input selection
: Override multiplication input selection

'- Function 1
| These parameters are used to adjust reference frequencies by means of external input. !

Title Function Adjustment range Default setting
£ Disabled
{:VI/lI (voltage/current input)
2 :RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
4 :Operation panel input enabled (including LED/LCD option
input)
Override addition input | 5:2-wire RS485 input enabled
FEREELD selection 5 :4-wire RS485 input enabled o
[Hz] 7:Communication option input enabled
& :Optionl Al1 (differential current input)
5:Optionl A2 (voltage/current input)
1 :Motor operated pot mop setting
{ {:Optionl RP pulse input
{ 2 :Optionl high-speed pulse input
{ 3:Optionl binary/BCD input
:Disabled
. T {:VI/II (voltage/current input)
F55 ¢ avi;nsi?er;lijgrl]pllcatlon Z:RR/S4 (potentiometer/voltage input) P
! N J:RX (voltage input) u
r%l 4:£729
5 :Optionl Al1

The override functions calculate output frequency by the following expression:

Value [%)] selected with F 5 5 {
100

Frequency command value x (1+ )+Value [Hz] selected with F 5 5 7

1) Additive override
In th1is mode, an externally input override frequency is added to operation frequency command.
[Ex.1: RR/S4 (Reference frequency), VI/II (Override input)] [Ex.2:RX (Reference frequency), VI/II (Override input)]

Output frequency X
Output frequency Over-ridden frequency Over-ridden frequency

£H Forward run T FH

Override .
RR/S4 input (VI/Il input) RX input
(Reference (Reference
frequency) frequency)

10v

Override
(VI/Ilinput)

0

10v

l Reverse run
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Ex.1:

FEED=! (Villinput), F5 & (=0 (disabled)

| Output frequency = Reference frequency + Override (VI/Il input [Hz]) |

Ex.2:

FEED=! (Villinput), F5 & {=0 (disabled)

| Output frequency = Reference frequency + Override (VI/Il input [Hz]) |

2) Multiplicative override
In this mode, each output frequency is multiplied by an externally override frequency.
[Ex.1: RR/S4 (Reference frequency), VI/II (Override input)] [Ex.2: RX (Reference frequency), VI/Il (Override input)]

Output
frequency

Over-ridden frequency

FH

-
-
.
.
-
#2

RR/S4
input
(Reference

Ex.1:

FEED=0 (Disabled), FR & (=
RR/S4 input, (F 2
Villinput (F 20 =0, F205=0,F203

10V

(

‘
i
‘
(U=, U

Foi

)

Vil input), F 110
4o, Fc =

—
=g,

Output
frequency

FH

Forward run T

Over-ridden frequency

-
L
.
-
-
-
4

OO0, RuF2=800)

FoOE=100

1ov

l Reverse run

o=C(RR/S4input), FH=F 0.0, UL =800

= Setting of RR/S4 input: Refer to Section 7.3.1, Setting of VI/Il input: Refer to Section 7.3.2.

RX input
(Reference

frequency)

[ Output frequency = Reference frequency x {1 + Override (VI/Il input [%]/100)} |

Ex.2:

FEE0=0 (Disabled), FA &
RXinput (F & { !
VI input (F 20 =0,

=0, Fc

[y =]
Felho=0,

{= ¢ (VI/llinput),
=00, F2 i8=

Foo3

Ir
%

—
S,

FoOE=100)

FNOd=3 (RXinput), FH=581.
O,F2 159=E800)

= Setting of RX input: Refer to Section 7.3.3, Setting of VI/Il input: Refer to Section 7.3.2.

[ Output frequency = Reference frequency * {1 + Override (VI/II input [%]/100)} |

Ex.3:

Title

Function

Adjustment range

Default setting

Facs

Operation panel override multiplication gain

Y
o

M
o

(00%

n
o

[ Output frequency = Reference frequency x {1 + Override (F 72 9 setting value [%]/100} |
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6.35 Adjustment parameters

6.35.1 Pulse train output for meters
: Logic output/pulse output selection (OUT1)
: Pulse output function selection
: Selection of number of pulses

I, eFunction

: Pulse trains can be sent out through the OUT1-CC output terminals.

: To do so, it is necessary to select a pulse output mode and specify the number of pulses.

| This function output the pulse is based on £ 5 7 7 setting when each selection is suitable for the fixed
'\ output 1 level (refer to selection 5.16).

Set the SW4 to pulse output (PULS).
Ex.) When operations frequencies (0 to 60Hz) are put out by means of 0 to 10kHz

FH=E0.0,FEES=1{ FEIE=0,FE11=1000

The pulse will change between 0 and 10kHz according to the operations frequencies between 0 and 60Hz.
= See the circuit diagram shown at the bottom of page B-15.

Title Function Adjustment range Default setting
Logic output/pulse output selection i :Logic output -
FEES . o
(ouT1) {:Pulse output

:Output frequency
{:Frequency command value
Z:Output current
3:Input voltage (DC detection)
H:Output voltage
5 :Compensated frequency
5 :Speed feedback (realtime value)
7:Speed feedback (1-second filter)
& :Torque
5 :Torque command
{ {:Torque current
{ £':Exiting current
{ 3:PID feedback value
{ 4:Motor overload factor (OL2 data)
{ 5:Inverter overload factor (OL1 data)
{ & :Regenerative braking resistance
overload factor (OLr data)
{ 1:Regenerative braking resistor load
factor (% ED)
{ & :Input power
{ 5:Output power
2 3:Optional AI2 input
£ :RR/S4 input
2 5:VI/l input
2 5:RX input
2 7:Optional Al1 input
2 B:FM output
2 5:AM output
3 [I:Fixed output 1
3 {:Communication data output
3 £ :Fixed output 2
3 3:Fixed output 3
3 H:Cumulative input power
3 5 :Cumulative output power
4 £ :My function monitor 1
Y 7:My function monitor 2
 &:My function monitor 3
4 5:My function monitor 4
FETT Selection of number of pulses {O0~43.20 kHz 3.84
Note: The pulse length is fixed. Therefore, the duty is variable.

FEE Pulse output function selection

e
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6.35.2 Setting of optional meter outputs
|FE2H FEI5 | [FEB88 H FE93] : Meter output settings

= For details, refer to Instruction Manual (E6581341) specified in Section 6.42.

6.35.3 Calibration of analog outputs

: FM voltage/current output switching

| F&E82 | [F&8 3 | : FM output gradient characteristic and bias adjustment
[ F6E85 | [FE8E | : AM output gradient characteristic and bias adjustment

’ \
: eFunction :
: Output signals from FM/AM terminals are analog voltage signals. Their standard setting range is from 0 to |
| 10vde. |
: The output current from terminal FM can be changed to 0 to 20mAdc (or 4 to 20mAdc) by changing the settings :
: of terminal SW2 and a parameter. :
N e e e /
[Parameter setting]

Title Function Adjustment range Default setting
FEE ! FM voltage/current output : Voltage 0~10V output .
) switching {: Current 0~20mA output -
’ 1 Negative gradient
FEEZ Erl:/;;uctg:itsircadlent (descending) !
{: Positive gradient (ascending)
FREEZ FM bias adjustment SI00~ 1000 % a.0
) - Negative gradient
AM output t Y
FEES Cha;ig:isgr:dlen (descending) !
{: Positive gradient (ascending)
FERE AM bias adjustment S0~ 1000 % a0
Note: To switch to 0-20mAdc (4-20mAdc), set F 55 {to {.
B FM terminals setting example
SW2: 0-10V/0-20mA side [SW2: 0-10V/0-20mA side]
[FEE { FEB2={ FLE3=0(%) [FEB { FE82=! FLB3=2F (%]
(mA)
2 2 20
£ g
2
= -3-- 4
F5E3 ]
0 100% 0 100%
Internal calculated value Internal calculated value
SW2: 0-10V/0-20mA side ISW2: 0-10V/0-20mA side]
FEE (=1 FEEZS=0 FEEI=!00 (% [FEE (=1 FEEF=0 FEE3=(00 (%)
AL
2 20 fn | g
5 i H S
=4 s Large gain %
o H -
5 FEA3 : SFh
(] ' (0]
S ! 2
0 100% 0 100%
Internal calculated value Internal calculated value

% The analog output inclination can be adjusted using the parameter F /7
*For code data 50 to 64, negative inclination is invalid.

F-72



TOSHIBA E6581301

6.36  Operation panel parameter

6.36.1 Prohibition of key operations and parameter settings
: Parameter write protect selection
m : Operation panel frequency setting prohibition selection
m Operation panel emergency stop operation prohibition selection
: Operation panel reset operation prohibition selection
: Prohibition of change of { [10 d/F 10 d during operation
F 73 7| : All key operation prohibition

eFunction
These parameters allow you to prohibit the operation of the RUN and STOP keys on the operation panel
and the change of parameters. Using these parameters, you can also prohibit various key operations.

[Parameter setting]

Title Function Adjustment range Default setting
Faon Parameter write protect selection I :Permit, {:Prohibit o
Fa30 Operation panel frequency setting prohibition selection {J:Permit, {:Prohibit o
Fi3y Opergtion panel emergency stop operation prohibition [I+Permit, {:Prohibit o

selection
Fi35 Operation panel reset operation prohibition selection {J:Permit, {:Prohibit o
Fi135 Prohibition of change of [ /71 4/F 1[I d during operation | £i:Permit, :Prohibit !
Fa3 All key operation prohibition 7 :Permit, {:Prohibit o
Note: For the setting of £ 73 7 to take effect, the inverter needs to be turned off and turned back on after the
setting.

B Resetting method
1) Canceling the F 7 I prohibition setting
The setting of only parameter ~ 77 {1 can be changed at any time, even ifitis setto /.

2) Canceling the F 7 3 7 prohibition setting
When this parameter is set to 1 (key operation prohibited), press and hold down the @ key for 5 seconds or
more. The message !/ o o appears and this setting is canceled temporarily to enable key operation.

To cancel this setting permanently, change the setting of 5 73 7 directly.
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6.36.2 Displaying the rotational speed of the motor or the line speed

¢ Function

: Frequency free unit display magnification
: Frequency free unit conversion selection
: Free unit display gradie
: Free unit display bias

nt characteristic

The frequency or any other item displayed on the monitor can be converted freely into the rotational speed
of the motor, the operating speed of the load, and so on. Using these parameters, the units of the amounts
of processing and feedback in PID control can also be changed.

L ——t

The value obtained by multiplying the displayed frequency by the F 7 Zset value will be displayed as follows:

[ Value displayed | =

[ Monitor-displayed or parameter-set frequency | x [ F 752 |

1) Displaying the motor speed
To switch the display mode from 60Hz (default setting) to 1800 min”" (the rotating speed of the 4P motor)

600 .

2) Displaying the speed of the loading unit

To switch the display mode from 60Hz (default setting) to 6 m/min™ (the speed of the conveyer)

Note: This parameter displays the inverter output frequency as the value obtained by multiplying it by a positive
number. Even when the actual speed of the motor changes according to the particular changes in load, the
output frequency will always be displayed.

Title Function Adjustment range Default setting
Fine Frequ.e.ncy. free unit display o.010:0FF n.on
magnification a.0~-200.0
Fi03 Frequency free unit conversion | {I:All frequencies display free unit conversion -
- selection {:PID frequencies free unit conversion -
< Free unit display gradient 1:Negative gradient (descending) .
FIos ae e ; . !
characteristic {:Positive gradient (ascending)
Fa0G Free unit display bias O.00~FHHz a.00

o Free unit

o Free unit

Frequency monitor display
Frequency-Related parameters

Incase of F 704 3=1{

PID control -Related parameters

*The F 70 2 converts the following parameter settings:
Incase of F 10 3=01

FH UL UL RAUFE, RIFD, 5r 1550 T,

FAOD FIUD L F 02, Feo2 FRoR F2 1!
Foid, F2 g F223, Fads Fa2s, Faad,
FO35, F23T1, FOHD, FEM L F2H2, Fa43,
FoMY, FES0, FOED, FORS, F2ET FOGE,
Feab~F2 15 F281~F284, F32 1, F32¢2,

F330,F33 1, F34G, F3I50, F352,F355,
FI90,F37 1 FH2E, FHIB FHI L FHIL,
FHEE, FRO5, F5 I3, F5 17, FROR, FECT,

FGEH, FRIC, FBIM FE23~F827

F [ (panel frequency), FZ202, RIFZ, F2OB, F2 i i,
AuFd, F2 i, F2i8, F223, F2es, F22s.
F234, F235, F237, F3B4, F3ES5, F357,

F3E8, F370, F371
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M An example of setting: When FH is 80,and F 702 is

[Fi05=1 FIOE=0080 [F75=

Panel indication Panel indication

800 1000
200
0 0

0 Output frequency 80(Hz) 0 Output frequency 80(Hz)

[FI05=0, FI05=60.00

Panel indication
800

0 Output frequency 80 (Hz)

6.36.3 Changing the steps in which the value displayed changes
: Changing step selection 1 (pressing a panel key once)
: Change step selection 2 (panel display)

A Caution

When using = 7 7 function, set the parameter following.
F 71 7(Changing step selection 1) < F 24 {(operation start frequency)

MANDATORY | £ 74 7 (operation start frequency hysteresis) = [

If you press the Up key on the panel repeatedly to increase the frequency while 5 717 7 is set to any value other than

0, the “H {” alarm will appear immediately before the frequency exceeds the [f L (Upper limit frequency) and the
frequency will stop increasing. Similarly, if you press the Down key on the panel repeatedly to decrease the
frequency, the “. [I” alarm will appear immediately before the frequency decreases below the ! . (lower-limit

frequency) and the frequency will stop decreasing.

e Function
These parameters are used to specify steps in which the command value or standard monitor output

frequency displayed on the panel changes each time you press the up or down key to set a frequency on
the operation panel.

Note: The settings of these parameters have no effect when the free unit selection (F 78 ¢2) is enabled.

BWhen F 70 Tisnot .00, and F 7108 is § (disabled).
Under normal conditions, the panel frequency command value increases in steps of 0.1Hz each time you press the
key. If £ 7 7 is not 0.00, the frequency command value will increase by the value with = 7 [ 7 each time you

press the @ key. Similarly, it will decrease by the value set with # 7[i 7 each time you press the @ key.

In this case, the output frequency displayed in standard monitor mode changes in steps of 0.1Hz, as usual.

BWhen F 70 Tisnot 0.00,and F 708 isnot J.
The value displayed on the panel also can be changed in steps.

[ Output frequency displayed in standard monitor ] =[ Internally output frequency | x %;”,-%
Title Function Adjustment range Default setting
F£107 Changing step selection 1 .0 [ :Disabled o000
(pressing a panel key once) 0.0 I~FHHz
Fing Changin.g step selection 2 7:Disabled 0
(panel display) i~055
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B Example of setting 1
Set £ 70 1= (0.0 O[Hz):
Each time you press the @ key, Each time the frequency setting . changes in steps of 10.0Hz: 0.0 — 10.0 —

20.0 — ... - 60.0 [Hz]. This function comes in very handy when operating the load at limited frequencies that
change in steps of 1 Hz, 5Hz, 10Hz, and so on.

B Example of setting 2
Set F 10 7= 1.00[Hz], F 108= 1
Each time you press the @ key, the frequency setting = £ changes in steps of 1 Hz:0 -1 -2 — ... — 60

[Hz] and also the value displayed on the operation panel changes in steps of 1. Use these settings to hide
decimal fractions. And also the value displayed on the operation panel changes in steps of 1. Use these settings
to hide decimal fractions.

6.36.4 Changing the standard monitor display
: Standard monitor display selection
[F7 1! F7 18] : status monitor 1~8 display selection

These parameters are used to select the item to be displayed when the power turned on and also to change items
displayed in status monitor mode. = For details, refer to Section 8.3.

6.36.5 Canceling the operation command

: Operation command clear selection

e Function

You can use this function when driving with the RUN key on the operation panel.

When it turns on again after turning off the input terminal which assigned the standby "ST” function(Refer to
7.2.1) during driving the inverter, the inverter will drive again without pushing the RUN key.

Using this function, the inverter is not driven again unless the RUN key is pushed on after tuming on the ST signal.

Title Function Adjustment range Default setting

0 : When standby terminal (ST) is OFF, clear panel

operation command
1 When standby terminal (ST) is OFF, remain
F71:3 Operation command operation command

clear selection 2 : When standby terminal (ST) is OFF or

undervoltage alarm occurs, clear panel and
communication (RS485 & option) operation
command.

To retain or clear operation command by setting 5 7 {5 are shown in below table.

Panel operation command Communlcah_o n (RS485 & opfion)

operation command
Standby terminal (ST) is OFF 0 :clear 1 :retain 2 : clear 0 :retain 1 :retain 2 : clear
Undervoltage alarm 0 :retain 1 :retain 2:clear 0 :retain 1 :retain 2:clear

6.36.6_Selection of operation panel stop pattern

: Operation panel stop pattern selection

eFunction

on the operation panel is stopped when the

1

]

|

: This parameter are used to select a mode in which the motor started by pressing the
: ‘ key is pressed.

1

1) Deceleration stop
The motor stops in the deceleration time set with the parameter £ (or F 58 {, F5 1 {).

2) Coast stop
The output of the inverter is cut off. The motor comes to a stop after coasting for a while by inertia. Depending on
the load, the motor may keep running for a good long time.

[Parameter setting]
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Title Function Adjustment range Default setting
. . 71 :Deceleration stop
=0 L o
Fi2 ! Operation panel stop pattern selection I:Coast stop o

6.36.7 Setting of a torque command in_panel operation mode

m Operation panel torque command (reference value in %)

e Function

panel.

set with this parameter is used as the command value (%) for each function.

ooy

Operation panel operation: Torque command selection F 4 = {1 is set at & (Panel input).

[Parameter setting]

This parameter allows you to set a torque command value when torque is controlled with the operation

Note: This parameter is operative only when £ 347, F 520, F4 2 3 and F 524 are setto 4. The value

Title Function Adjustment range Default setting
Fa2s Operation panel torque command 250~2580% o

= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.

6.36.8 Torque-related parameters for panel operation

6.37

F 72 7| : Operation panel tension torque bias
F 728 | : Operation panel load sharing gain

These parameters are used to specify the torque bias and how to share the load.
= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.

Tracing functions

F 740 | : Trace selection
F 74 ! | : Trace cycle

: Trace data 1
: Trace data 2
: Trace data 3

: Trace data 4

e Function
triggering.

points can be stored in memory as trace data.
Here is the time at which trace data is acquired.
o Tripping: Data collected before the occurrence
» Triggering: Data collected after triggering

Note: To read data on a PC.

These parameters are used to memorize and read out the data collected at the time of tripping or

Up to 4 kinds of data can be selected from 50 kinds of data, and the data collected at 100 consecutive

Title Function Adjustment range Default setting
[ :Deselect
Fadn Trace selection {:At tripping !
Z':At triggering
:4ms
/:20ms
Fay! Trace cycle Z:100ms Z
I1s
4:10s
FadZ Trace data 1 L~45 0
F 143 | Tracedata2 g~45 !
F 144 | Tracedata3 g~45 c
FaH5 Trace data 4 a~44 3

(Note1): For saving trace data, do not disconnect the control power supply or the main circuit power supply during

15 second after inverter tripped.

(Note2): When F 74 {=[ or { setting, set the value of F 5 75 (Constant at the time of filtering) lower than

F 74 ! setting time (trace cycle time).
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1) To acquire trace data at the occurrence of tripping: £ 74 5=

(Examples of current date output)

Monitor value of output current

2) To acquire trace data at the time of triggering: 5 740 =2

Trigger input

Failure FL signal

Trace data 1

‘

Trip

TFACE A 1 +.rerveeeseeeeeseeeseeesesseeseeeet

s

X
S
¢« ! ¢
. ¢ d

Ex.) When using the RR/S4 terminal as the tracing back trigger signal terminal

Title

Function

Adjustment range

Example of setting

I3

I
[

Input terminal function selection 8 (RR/S4)

g~i35

18

Note 1: If the inverter trips when no trigger signal is given, trace data is overwritten with tripping data.
Note 2: Trace data is overwritten each time a trigger signal is given.
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[Setup values of F T4 2~F T45]

X Communication X X Communication
Default setting Trace (monitor) function . K
No. unit at tracing
o FDOO Output frequency 0.01Hz
H FD02 Frequency command value 0.01Hz
2 FD03 Output current 0.01%
3 FD04 Input voltage (DC detection) 0.01%
H FDO5 Output voltage 0.01%
5 FD15 Compensated frequency 0.01Hz
5 FD16 Speed feedback (real-time value) 0.01Hz
7 FD17 Speed feedback (1-second filter) 0.01Hz
g FD18 Torque 0.01%
g FD19 Torque command 0.01%
i FD20 Torque current 0.01%
2 FD21 Exciting current 0.01%
‘3 FD22 PID feedback value 0.01
i+ FD23 Motor overload factor (OL2 data) 0.01%
‘5 FD24 Inverter overload factor (OL1 data) 0.01%
/5 FD25 Regenerative braking resistance overload factor (OLr 1%
data)
1 FD28 Regenerative braking resistor load factor (% ED) 1%
/8 FD29 Input power 0.01kW
5 FD30 Output power 0.01kW
23 FE39 Optional Al2 input 0.01%
o FE35 RR/S4 input 0.01%
25 FE36 VI input 0.01%
°h FE37 RX input 0.01%
27 FE38 Optional Al1 input 0.01%
28 FE40 FM output 0.01%
=] FE41 AM output 0.01%
I4 FE76 Integral input power 0.01kWhr
35 FE77 Integral output power 0.01kWhr
HE FE60 My function monitor 1 1c
7 FE61 My function monitor 2 1c
48 FE62 My function monitor 3 1c
45 FE63 My function monitor 4 1c

B Acquisition of trace data
Trace data is acquired through a communication device.
The VF-AS1 supports the protocols listed below.

*RS485 (Standard protocol)
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B Trace data communication number
Communication Function Minimum settllng Setting/readout range Default setting
No. /readout unit
E000 Trace data 1~4 pointer K o~59 o
E100 Data 1 of trace data 1 i O~FFFF g
Data 2~99 of trace data 1 i O~FFFF o
E199 Data 100 of trace data 1 i O~FFFF g
E200 Data 1 of trace data 2 i O~FFFF o
Data 2~99 of trace data 2 e O~FFFF o
E299 Data 100 of trace data 2 i O~FFFF g
E300 Data 1 of trace data 3 i O~FFFF o
Data 2~99 of trace data 3 i O~FFFF g
E399 Data 100 of trace data 3 i O~FFFF g
E400 Data 1 of trace data 4 e O~FFFF o
Data 2~99 of trace data 4 e O~FFFF g
E499 Data 100 of trace data 4 i O~FFFF g

Ex.) When operation frequency data is acquired through a communication device
Data acquired ( {F 4 1) h=8000 = 8000x0.01Hz=80.0Hz

M Relationship between pointer and data
The table below shows the relationship between pointer (EO00 set value) and trace data (1 to 4).

Pointer (E000 set value) g ! c ~ 58 95
Trace data 1 (E100~E199) E100 E101 E102 ~ E198 E199
Trace data 2 (E200~E299) E200 E201 E202 ~ E298 E299
Trace data 3 (E300~E399) E300 E301 E302 ~ E398 E399
Trace data 4 (E400~E499) E400 E401 E402 ~ E498 E499

<Example of setting> If EO00 is set to 2

(Earliest data) (Latest data)

Trace data 1 E102 ~ E199, E100, E101

Trace data 2 E202 ~ E299, E200, E201

Trace data 3 E302 ~ E399, E300, E301

Trace data 4 E402 ~ E499, E400, E401

Note 1: Use the parameters £ 74 2 through F 745

to specify the types of trace data (1 to 4).

Note 2: Communication numbers E000 is automatically incremented by the inverter when data is traced

continuously.

*In ordinary cases, these parameters do not need to be rewritten.

Integrating wattmeter

: Integrating wattmeter retention selection
: Integrating wattmeter display unit selection

eFunction

At the main power off ,it is selectable whether retention of integral output power values or not.

And also, the display unit is selectable.

The integrating wattmeter display can be cleared by external input signal by assignment of the terminal

function. Input terminal function 74, 75 (Integrating wattmeter display clear)

Title Function Adjustment range Default setting
’ . . {i: Disabled
[} o "
FI4E Integrating wattmeter retention selection /. Enabled o
O:1=1kWh .
:1=10 kWh Acf:g('j';? to
Fa4sg Integrating wattmeter display unit selection 2:1=100 kWh
= Refer to
3:1=1000 kWh e K48
Y: 1 = 10000 KWh pag :
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6.39 Communication function

6.39.1 2-wire RS485/4-wire RS485
FB00 | : Communication speed (2-wire RS485)
FBE ! | : Parity (2-wire RS485)
F802 | : Inverter number (common)
F 80 3 | : Communications time-out time (common to 2-wire RS485 and 4-wire RS485)
F 804 | : Communications time-out action (common to 2-wire RS485 and 4-wire RS485)
FBEOS | : Send waiting time (2-wire RS485)
F 806 | : Master/slave setting for Inverter-to-inverter communications ( 2-wire RS485)
FBE 7| : Protocol selection (2-wire RS485)
FB08 | : Communication1 time-out condition selection
F8 !0 | : Frequency point selection
F8 !!]|:Point1 setting
F8 {2 | :Point1 frequency
FB8 !3 ] :Point 2 setting
F8 !4 ] :Point 2 frequency
F8205 | : Communication speed (4-wire RS485)
FEB25 | : Send waiting time (4-wire RS485)
F 826 | : Inverter-to-inverter communication setting (4-wire RS485)
FB82 7| : Parity (4-wire RS485)
FB29 | : Protocol selection (4-wire RS485)
FBI0 ||| FB 7 ! ]| :Block write data 1, 2
FB875 M F879 | :Block read data 1~5
FBEL | :Free notes

eFunction
These parameters allow you to connect the inverter to a higher-level system (host) and to set up a network
for data communications between inverters. They make it possible for the inverter to be linked to a
computer and to carry out data communications with other inverters.
<Computer link function>
This function allows the inverter to carry out data communications with a higher-level system (host).
(1) Monitoring inverter status (such as the output frequency, current, and voltage)
(2) Sending RUN, STOP and other control commands to the inverter
(3) Reading, editing and writing inverter parameter settings
<Inverter-to-inverter communication function>
This function allows you to set up a network that makes it possible to carry out proportional operation of
multiple inverters (without using a computer).

* Timer function Designed to detect broken communications cables. If no
data is sent to the inverter within the specified time, this
function trips the inverter (“£ ~ ~ 5" is displayed on the
display panel) or gives an alarm (“£ " is displayed).

*Broadcast function ..o Refers to the function of issuing a command (data writing)
to multiple inverters in one session.

*Inverter-to-inverter communication function .. Refers to the function that enables the master inverter to
send the data selected with a parameter to all slave
inverters on the same network. This function allows you to
set up a network that makes it possible to carry out
synchronized operation or proportional operation (setting of
point frequencies) in an abbreviated manner.

,___________________________________________
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1) 2-wire RS485
The 2-wire RS485 device on the operation panel and the 4-wire RS485 device on the control circuit terminal
block are intended for data communications between inverters. To use an optional part for the RS485 device, it
should be connected to the communication connector (RJ45) on the operation panel. Through the 2-wire RS485
device and a USB device (optional), the inverter can be linked to a computer.

*Here are the parts optionally available for the 2-wire RS485 device.

« Optional USB-to-Serial conversion unit (Model: USB001Z)
Inverter-to-RS485/USB device interconnect cable (Model: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))
RS485/USB device-to-computer interconnect cable. Use a commercially available USB1.1 or 2.0 cable. (Type:
A-B, Cablelength: 0.25~1.5m)

« Optional LED Remote Keypad (Model: RKP002Z)
Communication cable (Model:CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))

* Optional LCD Remote Keypad (Model: RKP004Z)
LCD special cable (Model:CAB0071 (1m), CAB0073 (3m), CAB0075 (5m), CAB00710 (10m))

Note: Do not connect the cable (CAB0011, 0013 or 0015) from the communication device to the optional LCD

Remote Keypad. Or the inverter or the optinol LCD Remote Keypad could be damaged.

M Setting for issuing run/stop commands from an external control device

Title Function Adjustment range Default setting Example of setting
H c
Iz Vs : e [
(7104 | Command mode selection | §~4 (Terminal input enabled) | (2-wire RS485)

Note:When parameter ~ £ [ & (setting for communications between inverters) is used, the setting £ /1 [ of=¢

cannot be used for slave inverters.

W Setting for issuing speed commands from an external control device

Title Function Adjustment range Default setting Example of setting
i Frequency setting mode . c 5
LR lj . =~ 3 . N

selection 1 (RR/S4 input) (2-wire RS485)
B Communication parameters (2-wire RS485)
These parameters allow you to change the communication speed, parity check setting, inverter number,
communication error trip timer setting, etc. from the operation panel or an external control device.

Title Function Adjustment range Default setting
F 500 | Communication speed (2-wire RS485) £1:9600 bps, {:19200 bps, =:38400 bps !
FEO ! Parity :Non parity, {:Even parity '

(2-wire RS485) 2:0dd parity
FEL 2 | Inverter number (common) a~2H o
Communications time-out time 0-OFF
FEL3 | (common to 2-wire RS485 and 4-wire S AR o
RS485) i~ {1l sec
. 2-wire 4-wire
Seting | Rs4gs | Rs485
o No action No action
! Alarm No action
Communications time-out action * ' Trip No action
FEO4 | (common to 2-wire RS485 and 4-wire E] No action Alarm g
RS485) H Alarm Alarm
5 Trip Alarm
& No action Trip
7 Alarm Trip
] Trip Trip
Fans Senc_i waiting time .01 1 :Normal communications non
(2-wire RS485) o0 ~200 sec.
i:Slave (issues a OHz command if
something goes wrong with the
master)
{:Slave (continues operation if
something goes wrong with the
master)
Master/slave setting for Inverter-to-inverter Z':Slave (trips for emergency stop if
FELE | communications something goes wrong with the o
(2-wire RS485) master)
:Master (sends a frequency
command)
4 :Master (sends an output frequency)
5 :Master (sends a torque command)
5 :Master (sends an output torque
command)
F B L5 7 | Protocol selection (2-wire RS485) £:-TOSHIBA, {:MODBUS ]
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Title

Function

Adjustment range

Default setting

Communication1 time-out condition
selection

1 :Disconnection detection
{:When communication mode
enable
2 :1+Driving operation

2]
1%

Frequency point selection

[ :Disabled
{:2-wire RS485
' :4-wire RS485
= :Communication add option

I
X

Point 1 setting

M (1117 o
[ N )

Iz
X

Point 1 frequency

O.0~FHHz

o
(A ey

Rl
o |co|o
v vl

Point 2 setting

M (1117 o
U~ g /o

(o
(g

Point 2 frequency

O.0~FH Hz

Inverter with a model
number ending with
“WN, HN: 5 4.0
-WP: 5 0.0

Block write data 1

1:Disabled

{:Command information 1

£ :Command information 2
:Frequency command

4 :Terminal board output data

5 :Communication analog output
5 :Rotational speed instruction

]

Block write data 2

Ditto

[

Block read data 1

:Deselect
{:Status information
£':Output frequency
J:Output current
4:Output voltage
5 :Alarm information
5:PID feedback value
7:Input terminal board monitor
& :Output terminal board monitor
5:VI/Il terminal board monitor
{:RR/S4 terminal board monitor
{ {:RX terminal board monitor
{Z:Input voltage (DC detection)
{ 3:Speed feedback frequency
{H:Torque
{5 :MY monitor 1
{5 :MY monitor 2
{ 7:MY monitor 3
{&:MY monitor 4
{5 :Free notes
Z' [ :Rotational speed

3

FEIE

Block read data 2

Ditto

FETT

Block read data 3

Ditto

FETE

Block read data 4

Ditto

FES

Block read data 5

Ditto

FEED

Free notes

O~FFFF

Leou] [on ] [} i) ]

*: No action

Alarm

... No action is taken even if a timeout occurs.

......... An alarm goes off if a timeout occurs.
The message “i " blinks at the left end of the operation panel.

The inverter trips when a communication time-over occurs.

The message “E ~ ~ 5” blinks on the operation panel.
Note: Changes to the parameters F 57 fi, F B { and F 5 {15 do not take effect until the power is turned off and
then on again.
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2) 4-wire RS485
The 4-wire RS485 device included as standard equipment, allows you to connect the inverter to a higher-level
system (host) and to set up a network for data communications between inverters. It makes it possible for the
inverter to be linked to a computer and to carry out data communications with other inverters.
The connector (RJ45) for the 4-wire RS485 device on the control circuit terminal block is used to connect to other
inverters.

MW Transmission specifications

ltem Specifications
Interface Compliant with RS485
:;r;isf?;:;in path Half-duplex type [Buss type (terminator resistor required at each end of system)]
Wiring type Compatible with both 4-wire and 2-wire types
Transmission distance Up to 500m (overall length of the cable)
Number of connectable Up to 32 units (including the host computer)
units Number of inverters that can be connected in a system: Up to 32 units

Synchronization scheme | Asynchronous

Default: 19200 baud (parameter setting)
Selectable from 9600/19200/38400 baud
ASCII mode : JIS X 0201 8-bit (ASCII)
Binary code : Binary, 8-bit (fixed)

Transmission rate

Character transmission

Stop bit length Inverter receiving: 1 bit, Inverter sending: 2 bits
Error detection Parity: Even, Odd, or None selectable by parameter setting; check sum method
Error correction Not provided
Response monitoring Not provided
Character transmission
Reception: 11 bit, Sending: 12 bit (with parit:
format p 9 (with parity)
Transmission waiting time
. Ission wailing Possible
setting
Inverter’s action at the occurrence of a communication timeout selectable from
Others tripping/raising an alarm/doing nothing

—When alarm is selected, “ " blinks at the left end of the operation panel
When tripping is selected, “£ -~ ~ 5" is displayed on the operation panel

W Example of the connection of inverters linked to a computer
<Independent communication>
Perform computer-inverter connection as follows to send operation frequency commands from the host computer
to inverter No. 3:

: Wiring
s . Data (host — INV)
| Host computer | : Response data (INV — host)
g * k x ) ) *
\— 1 €
: y JUEN I VO .
v L] L vl L
N[y IV I 2 BNV I INV N[y INV
Given Given| Given Given Given
No.00 away No.01 away No.02 away No.03 No.29 away No.30 away

“Given away”: Only the inverter with the selected inverter number conducts data processing. All other inverters,
even if they have received the data, give it away and stand by to receive the next data.
% : Use the terminal board to branch the cable.

(1) Data is sent from the host computer.

(2) Data from the computer is received at each inverter and the inverter numbers are checked.

(3) The command is decoded and processed only by the inverter with the selected inverter number.

(4) The selected inverter responds by sending the processing results, together with its own inverter number, to the
host computer.

(5) As a result, only the selected inverter starts operating in accordance with the operation frequency command by
communicating independently.
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<Broadcast>
When an operation frequency command is broadcasted from the host computer to inverters

= Wiring
.. Data (host — INV)

‘ Host computer

A PR T
U ¢
Y Y Y Y
INV INV INV INV INV INV
No.00 No.01 No.02 No.03 No.29 No.30

% :Use the terminal board to branch the cable.
(1) Data is sent from the host computer.
(2) Data from the computer is received at each inverter and the inverter numbers are checked.
(3) Data with an asterisk (*) in the inverter number position is taken as broadcast data and the command is
deciphered and executed.
(4) To avoid collisions between data, only the inverter with the asterisk (*) replaced with a zero (0) returns data
to the host computer.
(5) As a result, all inverters connected are operated at the operation frequency specified by the command
broadcasted.
Note: If an inverter number is assigned to each group of inverters, data can be broadcasted on a
group-by-group basis.
(This function is usable only in ASCII mode. For binary mode, see Instruction Manual (E6581315)
specified in Section 6.42.)
Ex.) When the inverter number *1 is specified, data is broadcasted to inverters Nos. 01, 11, 21, 31, ... 91.
At that time, data is returned by the inverter bearing number 01.

M Inverter-to-inverter communication

When all slave inverters are connected they operat at the same frequency as the master inverter (no setting of
point frequencies in this case)

= Wiring
.. Data (Master — Slave)

Master inverter

* * * x 3 *
« (
A Y v Y v
INV INV INV INV INV INV
No.00 No.01 No.02 No.03 No.29 No.30

%:Use the terminal board to branch the cable.
(1) The master inverter transmits frequency command data to its slave inverters.
(2) The slave inverter calculate a frequency reference from the data received and save the frequency calculated.
(3) As a result, all slave inverters operate at the same frequency as the master inverter.
Note: The master inverter always sends frequency command data to its slave inverters.
The slave inverters are always on standby so that they can receive an frequency command from the
master inverter at anytime.

M Setting for issuing run/stop commands from an external control device

Title Function Adjustment range Default setting Example of setting
] 3
o 1 M u
Liidd Command mode selection - (Terminal input enabled) (4-wire RS485)

Note:When parameter F 5 2 5 (setting for communications between inverters) is used, the setting £ /75 =3

cannot be used for slave inverters.

W Setting for issuing speed commands from an external control device

Title Function Adjustment range Default setting Example of setting
Fnod Frequency setting mode iy = &
Y selection 1 o (RR/S4 input) (4-wire RS485)
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B Communication parameters (4-wire RS485)
These parameters allow you to change the communication speed, parity, inverter number, communication error trip
timer setting, etc. from the operation panel or an external control device.

Title Function Adjustment range Default setting
F &2 | Inverter number (common) O~247 0
Communications time-out time I-OFF
FEL3 | (common to 2-wire RS485 and 4-wire ":,__ 100 sec o
RS485)
. 2-wire 4-wire
Seting | ps4gs | Rsass
0 No action | No action
{ Alarm No action
Communications time-out action * = Trip No action
FEO4 | (common to 2-wire RS485 and 4-wire E No action Alarm g
RS485) H Alarm Alarm
g Trip Alarm
& No action Trip
7 Alarm Trip
g Trip Trip
1 :Disconnection detection
.. ionti
FEOE | Communication1 time-out condition selection ,.;/:l]gglnecommunlcatlon mode o
2 :1+Driving operation
£ Disabled
F B ! | Frequency point selection E’;i:x:: Eg:gg o
:Communication add option
F & ¢! | Point 1 setting O~100 % 0
F & {2 | Point 1 frequency O.0~FH Hz a.q
FE {3 | Point 2 setting g~100% oo
Inverter with a
model number
} ending with
FE {4 | Point 2 frequency 0.0~FH Hz ZWN, HN:
E-U
-WP: 5 0.0
I N
FA20 | Communication speed (4-wire RS485) 3;?2285’5,1 119200 bps, !
FEZ2 Send waiting time (4-wire RS485) 0.0 0:Default, 7.7 {~2.00 sec. 8.00
7:Slave (issues a O0Hz command if
something goes wrong with the
master)
{:Slave (continues operation if
something goes wrong with the
master)
coa Inverter-to-inverter communication setting ¢':Slave (t.rlps for emergenc.y stopif Py
FBZCE (4-viire RS485) something goes wrong with the g
master)
3 :Master (sends a frequency
command)
H:Master (sends an output frequency)
£ :Master (sends a torque command)
& :Master (sends an output torque
command)
) £ :Non parity
oo | Parity u : ,
FEZT | 5.wire RS485) c_’,;g‘(’;”p‘::;y !
F 8219 | Protocol selection (4-wire RS485) E;Iﬂ%%ggg o
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Title Function Adjustment range Default setting
:Disabled
{:Command information 1
FA70 | Block write data 1 £ :Command information 2
:Frequency command
H:Terminal board output data
5 :Communication analog output
F & 7 ! | Block write data 2 Ditto
J:Deselect
{:Status information
Z':Output frequency
3:Output current
4 :Output voltage
5 :Alarm information
£ :PID feedback value
7:Input terminal board monitor
& :Output terminal board monitor
S:VI/lIl terminal board monitor
FE 75 | Block read data 1 {1:RR/S4 terminal board monitor
! {:RX terminal board monitor
{ Z:Input voltage (DC detection)
{ 3:Speed feedback frequency
{4 :Torque
{5 :MY monitor 1
{5 :MY monitor 2
{ 7:MY monitor 3
{§:MY monitor 4
{5 :Free notes
2 [ Rotational speed
F B 75 | Block read data 2 Ditto
F £ 77 | Block read data 3 Ditto
F £ 78 | Block read data 4 Ditto
F 5 75 | Block read data 5 Ditto
FEELD | Free notes O~FFFF
*: No action ... No action is taken even if a timeout occurs.
Alarm ......... An alarm goes off if a timeout occurs.
The message “I= " blinks at the left end of the operation panel.
Trp e The inverter trips when a communication time-over occurs.
The message “E ~ ~ 5” blinks on the operation panel.
Note: Changes to the parameters F § 2, F 52 Fand F 52 7 do not take effect until the power is turned off and
then on again.

L]

3

3

o] [on] [} i ] [
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6.39.2 Open network option

[F576 HF594 |

FI84HF 189 |

FI192HF99]

hal
=]
(XX}
L]

| [ [ [ [ [ [ [ [
00| (00| (00| (G| (00| (00| (Co| (00| (@0
MU PU| PU| PO << | [=a | [=a] |=<] |~
L | Py |~ | O] (@O |~df [ON] U

]

FB838

FBY |

]

F848

"
]
£
w0

2

[¥)

(bl
=u]i[=a]
LXaliXa]

-

T
(=]
(Xa]
ar]

FB853

,[FB54] :

FBS56

L

: For Ethernet Communication option

: MAC address data 1~6

: Device name data 1~8

: Address monitor (Modbus plus)

: Command selection (Modbus plus)

: Number of command (Modbus plus)

: Number of monitors (Modbus plus)

: Command station (Modbus plus)

: Baud rate (Ethernet)

: Baud rate monitor right port (Ethernet)
: Baud rate monitor left port (Ethernet)
: - (Reservation)

: Communication option settings 1to 7

: Communication option settings 8 to 13
: Disconnection detection extended time
: Disconnection detection extended time
: Inverter operation at disconnection

: Preset speed operation selection

Selection of monitoring

: Motor pairs of poles for communication

= For details, refer to Instruction Manual (E6581281, E6581343) specified in Section 6.42.

6.40 My function

F988

: Input function target 11~ £ 9 7 7 |: My function selection

= For details, refer to Instruction Manual (E6581335) specified in Section 6.42.

6.41 Traverse function

: Traverse selection
: Traverse acceleration time

F 982 | : Traverse deceleration time

= For details, refer to Instruction Manual (E6581337) specified in Section 6.42.

F983 | : Traverse step
F98Y | : Traverse jump step
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6.42 Instruction manuals for optionally available devices and special functions
For details, refer to the instruction manual for each optional device or function.
No. Description Model Instruction Remarks
) Pt number Manual No.
1 Light-load high-speed operation function — E6581327 —
2 | PID control operation function — E6581329 —
3 | Torque control operation function — E6581331 —
Ci t and d trol gain adjust t
4 urrent and speed control gain adjustmen _ E6581333 B
method
5 | My function — E6581335 —
6 | Traverse function — E6581337 —
Switching between commercial power and
7 |. - E6581364 -
inverter
8 | RS485 communication function — E6581315 —
Combinati f the VFAS1 and a DC
o ombination of the and a power _ E6581432 B
supply
Attached to expansion 1/O card 1
10 | Expansion /0 card 1 option ETB003Z | E6581339 ; xpanst
option
. . Attached to expansion I/O card 2
11 | Expansion I/O card 2 option ETB004Z E6581341 i
option
12 | PG feedback option VEC004Z~ E6581319 Attached to PG feedback option
Pt VEC007Z Pt
13 | DeviceNet option DEV002Z E6581295 Attached to DeviceNet option
14 | DeviceNet option function DEV002Z E6581281 Detailed instruction manual
Attached to PROFIBUS -DP
15 | PROFIBUS-DP option PDP002Z | E6581279 ached to PROFIBUS
option
16 | PROFIBUS-DP option function PDP002Z E6581343 Detailed instruction manual
17 | CC-Link option CCL001Z1 E6581476 Attached to CC-Link option
18 | CC-Link option function CCL00121 E6581477 Detailed instruction manual
19 | LCD Remote Keypad RKP004Z E6581323 Attached to LCD Remote Keypad
20 | LED Remote Keypad RKP002Z E6581277 Attached to LED Remote Keypad
Attached t trol |
21 | Control power supply backup option CPs002Z | E6581289 ached o conirol power supply
backup option
Attached t B-to-Serial
22 | USB-to-Serial conversion unit USB001Z | E6581282 ached to USB-to-Seria
conversion unit
Attached in the strage device of
23 | USB-to-Serial conversion unit USB001Z E6581299 . 9 . .
USB-to-Serial conversion unit
24 | Optional braki it PB7 PE7-4200K E6581436 For 200kW it
on: rakin ni r r MOort ni
ptional braking u PB7-4400K ol or more units
E6581399 200V-15kW, 400V-18.5kW
25 | Fin outside mounting kit (optional) FOT**Z E6581400 200V-18.5~45kW, 400V-22~75kW
E6581365 200V-55kW~, 400V-90kW~
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7. OperatW% ignal

71

External operation

The inverter can be freely controlled externally.

Parameters must be differently set depending on the operation method. Make sure of the operation method before

setting parameters, and set parameters properly to the operation mode according to the procedure mentioned below.

[Steps in setting parameters]

Check of external sianal conditions

Operation signal:
terminal board
Speed command:

Operation signal:
operation panel
Speed command:

operation panel operation panel

Operation signal:
terminal board
Speed command:
terminal board

Operation signal:
operation panel
Speed command:
terminal board

Refer to Section 5.5

Refer to Section 5.5
Example 2.

Example 1.

Refer to Section 5.5
Example 4.

Refer to Section 5.5
Example 3.

L]

Y

[In case of control panel operation command inpuf

[In case of run/stop with external inpuf

rnbd=

Ll { (Operation panel input enabled)

£ 110 d=0 (Terminal input enabled) *
£ (2-wire RS485 communication input)
3 (4-wire RS485 communication input)
~ (Communication option input)
*Sink logic and source logic (logic of input/output
terminal) are switchable to each other.
For details, refer to Section 2.3.2.

Y y

§ Y

In case of control panel operation the frequency|
F 1 =" (Operation panel input enabled)

[In case of set the frequency with external inpuf

F 0 d= ! (VI (voltage/current input))

(RR/S4 (potentiometer/voltage input))
(RX (voltage input))

(2-wire RS485 communication input)
(4-wire RS485 communication input)
(
(
(

Communication option input)

Optional Al1 (Differential current input))

Optional Al2 (voltage/current input))
(Motor operated pot mop setting)
(RP pulse input)
(

High speed pulse input)
(Unsupported)

DU R i TR T ] = T AR )
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7.2 Applied operation with input and output signals (operation by terminal board)

7.2.1 Functions of input terminals (in case of sink logic)
Use the above parameters to send signals from an external programmable controller to various control input
terminals to operate and/or set the inverter.
The desired contact input terminal functions can be selected from 120 types. This gives system design flexibility.
[Control terminal board]

DDD (PP [RR/SAICCATVI/IT RX [FM [AM |
[FLA[FLB[FLC] @

[IESV [ R [S1 [S2 [S3[RES]
[STTCC | NO [P24PLOUTAIOUTZI CC T |

W Setting of contact input terminal function

Terminal Title Function Adjustment Default setting
symbol range
F {1 [Note 5], Always ON function selection 1~3 £ (No function is
i Fi21,FiIcE assigned)
F Fild Input terminal function selection 1 (F) 2 (Forward run)
R FiiZ Input terminal function selection 2 (R) n~135 4 (Reverse run)
ST F { {0 [Note 6], F { {3 | Input terminal function selection 3 (ST) 5 (Standby)
RES Foi Input terminal function selection 4 (RES) = Refer to 5 (Reset)
S1 Fils Input terminal function selection 5 (S1) Section /1 (Preset speed 1)
S2 FilE Input terminal function selection 6 (S2) 7.2.1. {2 (Preset speed 2)
S3 il Input terminal function selection 7 (S3) {4 (Preset speed 3)
RR/S4 Filig Input terminal function selection 8 (RR/S4) {5 (Preset speed 4)
LI1~LI8 FlI9~F 25 Input terminal function selection 9~16 o
B12~B15 | F {A4~F (57 Input terminal function selection 17~20 o
Note 1:RR/S4 terminal become enable when SW3 is switch to S4.
Note 2: When F { {fI, F {2 T and F {2 & (Always ON function selection 1~3) are selected, selected function is

generally activated regardless of positive or negative logic.
Note 3: F { {5~F {7 F is for use of expansion terminal board option unit.
Note 4: £ {5 4~F {£ 7 is not supported (for options).
Note 5: VFAS1-****WN, HN Note 6: VFAS1-****-WP

M Connection method (An example of the connection of terminals: SW1 set to sink logic)
1) In case of positive logic (a-contact) input

nverte A-contact switch|

Input terminal X o ) .
H % This function is activated when the input
terminal and CC (common) are short-circuited.
i Use this function to specify forward/reverse run
or a preset speed operation.

2) In case of negative logic (b-contact) input

Inverte B-contact switch

Input terminal *This function is activated when the input
terminal and CC (common) are open-circuit.
Use this function to specify operation
standby signal or reset signal.
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3) Connection with transistor output

Inverter [ Programmable controller |

. % The inverter can be controlled by connecting
the input terminal with output (contactless
switch) of a programmable controller. Use
this function to specify forward/reverse run or
CcC . apreset speed operation. Use a transistor

. that operates on 24Vdc, 5mA power.

Input terminal

* Interface between programmable controller and inverter
When using an open-collector output type programmable control device to control the operation of a motor, connect
cables, as shown in the schematic diagram for sink/source logic (when an external power supply is used) on page
B-15. When using the internal power supply of the inverter, connect cables, as shown in the schematic diagram on
page B-14. If the programmable control device is turned off with the inverter left on, an incorrect signal will flow into
the inverter, as shown in the figure below, because there is a potential difference between the control power
supplies. Be sure to provide an interlock so that the programmable controller cannot be turned off when the inverter
is on.

Programmable controller Inverter

+24V
i

Fuse blowout%)_ * External +24V
P24
—J

detector circuit ] power supply Input terminal Inverter internal
( )I YK\ i ; (- J— (FR,ST...) +24V power
COM supply
——1+—<
|—4 ®
Fuse

W Example of use- three-wire operation (SW1 set to sink logic)
The three-wire operation function allows you to make the inverter self-hold its operation, without setting up a
sequential circuit, so that the inverter can be operated by means of external signals (reset contact signals).

Forward run (F): If you press the Forward (F) button, the
F Forward run mc);tor Potates in the forwa(rd)direction at the
frequency specified with a command.
R Reverse run  Reverse run (R): If you press the Reverse (R) button, the
motor rotates in the reverse direction at the
s3 HD frequency specified with a command.
HD (S3): If you press the HD (S3) button, the motor
cc decelerates and comes to a stop.

[Parameter setting]

Terminal . . . .
Title Function Adjustment range Example of setting
symbol
s3 I Input terminal function O~ 135 R
et selection 7(S3) H ( HD operation retention)
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M Table of setting of contact input terminal function

Parameter setting

Parameter setting

Positive | Negative Function Positive | Negative Function
logic logic logic logic
o ! No function is assigned i 7 Simple positioning (positioning loop)
c 3 F: Forward run command T4 7 Integrating wattmeter display clear
Y 5 R: Reverse run command 7 17 Trace back trigger signal
& 1 ST: Standby B 79 Light-load high-speed operation
prohibitive signal
g g RES: Reset 0 = No function assigned
0 il S1: Preset speed 1 g2 g3 No function assigned
e /3 S2: Preset speed 2 g4 85 No function assigned
Yy /5 S3: Preset speed 3 85 87 Binary data write
S /7 S4: Preset speed 4 55 =25 Motor operated pot mop set (up) *1
8 /8 Jog run a4 g Motor operated pot mop set (down) *1
20 = Emergency stop g2 93 Motor operated pot mop set (clear)
22 23 DC braking g4 95 No function assigned
o 25 Acceleration/deceleration switching 1 *2 55 7 No function assigned
= = Acceleration/deceleration switching 2 *2 98 95 Forward/reverse selection
28 25 V/f switching signal 1 *2 oo 0 Run/stop command *3
30 31 VI/f switching signal 2 *2 0 03 Commercial power/INV switching
3 33 Torque limit switching signal 1 2 ik 05 Frequency reference priority switching
I 35 Torque limit switching signal 2 *2 0E 0T VI/Il terminal priority
35 7 PID control OFF selection 08 0s Command terminal board priority
B Bk Pattern operation group 1 0 (i Permission of parameter editing
o s Pattern operation selection 2 T~ E Speed/Torque switching
Yo Y3 Pattern operation continuation signal Y 5 No function assigned
Yy Y5 Pattern operation trigger signal = L No function assigned
HE Y External thermal error 1B {15 No function assigned
HE g Communication priority cancel 20 = No function assigned
o 51 HD operation retention = 23 Rapidest deceleration command
5 53 PID differentiation/integration clear = 25 Preliminary excitation *4
oYy cs PID forward/reverse switching 25 =] Braking request
56 57 Forced continuous operation = 29 No function assigned
58 55 Specified speed operation (30 (31 Brake answer back input
o 5! Acceleration/deceleration suspend signal 132 /33 No function assigned
52 53 Power failure synchronized signal i34 /35 Traverse permission signal
&4 &5 My function RUN signal {36 51 (reservation)
55 57 Auto-tuning signal 52 {53 V/f ratio switching
&8 &5 Speed gain switching 54 ‘55 Manual torque boost switching signal
a0 T Servo lock signal

*1: Valid when F [T} & (Frequency setting mode selection 1) is setat {{} (Motor operated pot mop setting).

The frequency setting range is between =J.0/~1/ L
to the frequency setting remains

=0

(Upper limit frequency). The acceleration/deceleration time with respect
£ /4 E L, unless switching between acceleration and deceleration is performed.

*2: To switch acceleration/deceleration pattern, V/f pattern, torque limit 1~4, give the following signals to switching functions.

Switching signal 1 Switching signal 2
Acceleration/deceleration1, V/f 1, torque limit 1 OFF OFF
Acceleration/deceleration2, V/f 2, torque limit 2 ON OFF
Acceleration/deceleration3, V/f 3, torque limit 3 OFF ON
Acceleration/deceleration4, V/f 4, torque limit 4 ON ON

*3:1f £, 3 (F: Forward run command) or 4, 5 (R: Reverse run command) is assigned at the same time, this function has a
priority.

*4: After the motor slows down and comes to a full stop at a pre-excitation command, the motor is set free momentarily to
bring it into a pre-excitation state.
This function should not be used when F & 7 5 is set to £ or 4. Or the inverter might malfunction.

*5: Do not set the function " Permission of parameter editing" into the parameter 5 { {5~F {25 (without option)

and {f4~F {5 7.Ifitis setted, can not reset the setting.
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B Sink logic/source logic
Switching between sink logic and source logic (input/output terminal logic) is possible.
= For details, refer to the Section 2.3.2.

7.2.2 Functions of output terminals (incase of sink logic)
Use the above parameters to send various signals from the inverter to external equipment.
By setting parameters for the OUT1, OUT2 and FL (FLA, FLB and FLC) terminals on the terminal board, you can use
0~255 functions and functions obtained by combining them.

[Control terminal board]

[ PP_RR/S4CCAIVI/II] RX [FM [ AM |

Y|
FLB[FLC]

[[[+SUT F [ R [ ST [S2 [ S3IRES]
[[ST ['CC T NO [PAPOUTAOUTZ] CC [ |

W How to use

Function of OUT1--------To be set by parameter ~ {3 [}
Function of QUT2:++-+- To be set by parameter £ {3 {

Functions of FLA, FLB, and FLC---- To be set by parameter = {37

M Setting of output terminal function

Terminal ) ) . B
Title Function Adjustment range Default setting
symbol
Output terminal function Y
ouT | F 30 - g~255 _
selection 1 (Low-speed signal)
Output terminal function &
OouT2 Fi3t selection 2 o~255 (Acceleration/decele
ration completion)
Output terminal selection 3 ‘0
FL Fi32 P 0-255 v
(Failure FL)
OUT3~0UT6 Output terminal function
1 ~ 1 [y = puf
R1~R2 Fi33~F 138 selection 4~9 O~255 caH
Output terminal function
R3,R4 | FIGE.F 63 - 0-255 254
selection 10~11

Note1: F {3 3~F {35 is for use of expansion terminal board 1 option unit.
Note2: F {3 E~F {35 is for use of expansion terminal board 2 option unit.
Note3: F {5 &, F {£ 5 is not supported (for options).

Note4: When use OUT1 terminal for pulse output function, refer to Section 6.35.1.

G-5
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B Output terminal function (open collector, relay outputs) setting and detection levels
For the open connector output terminals (OUT1, OUT2) and the relay output terminals (FLA, FLB and FLC),
functions can be selected from 0 to 255 functions. The selectable functions and detection levels are listed in the

table below.

Up to 7 output terminals can be used if add-on options are used in combination with the inverter, while up to 3
output terminals can be used if no add-on option is used.

a
<Technical terms> A
*«Alarm e Alarm output beyond a certain setting value.
* Pre-alarm Alarm output of the state where the inverter may carry out a trip by continuation.
« Serious failure Output signal in a serious failure of the protection function of the inverter.
(Arm overcurrent (L A {, &, ), Load side overcurrent ({ [ L ), Short-circuiting
(EF I, EF2), Phase failure (F P H [, EPH !), Abnormal output current detection
(Errm )
« Light failure - Output signal in a slight failure of the protection function of the inverter.
(Overload (7L {,c'), overvoltage (& F f, &, 3), overcurrent during
acceleration/deceleration/fixed speed operation (3£ ¢, P, 2, 2F, 3, 3F)
* Emergency stop -+ Output signal when the inverter comes into emergency stop.
L Stopping manner is set with £ 5 {1 3 (emergency stop). )
Table of output terminal functions and detection levels
Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
. , Lower limit frequency ON‘:'I:he running frequency is equal to or higher than the setting
H { (L) of L L (Lower limit frequency)
OFF:The running frequency is lower than the setting of [ L .
Ubper limit frequenc: ON:The running frequency is equal to or higher than the setting
c 3 (UpIS q Y| of 4L (Upper limit frequency)
OFF:The running frequency is lower than the setting of /1 .
ON:The running frequency is equal to or higher than the setting
Y 5 Low-speed signal of £ {1l (low-speed signal output frequency)
OFF:The running frequency is lower than the setting of F {J .
. .| ON:The difference between the frequency command and the
- Acceleration/decelerati ; AN : T
& B on completion running frequency is within the setting of & { [
P OFF:In acceleration or deceleration.
ON:The running frequency is in the range of £ (I { £ F {07,
g g Speed reach signal OFF:The running frequency is out of the range of F {{J { +
Fibg.
) 4 Failure FL ON:Inverter is tripped.
Y t (Al trips) OFF:Inverter trip is canceled.
2 '3 Failure FL ON:Inverter is tripped (except £ F and L L
! ! (Except EF, OCL) OFF:Inverter trip is canceled. (reset)
. i o 1
. . Overcurrent (OC) ON:Inverter output current is over the 7 5 [ { (Stall prevention
i 5 re-alarm level) set value.
p OFF:Inverter output current is under the = 5 [ .
ON:A certain rate of inverter overload (£ {) detection time is
. ( Inverter overload
5 o (OL1) pre-alarm over.
OFF:The detection time is within a certain limit.
- - - = —
g g Motor overload (OL2) Svl\é.r/-\ certain rate of inverter overload ({i ') detection time is
H { .
pre-alarm OFF:The detection time is within a certain limit.
ON:The temperature of the cooling fin is 95T or hi gher inside
the inverter.
an ‘ -
e g Overheat pre-alarm OFF:The temperature drops to 90T or lower after ov erheat
pre-alarm was on.
Overvoltage control operation or PB operation in progress. ON:
= 23 Overvoltage pre-alarm | PB operation level + 3%
(200V class: Approx. 370Vdc, 400V class :Approx. 740Vdc)
Undervoltage in main ON:The main circuit voltage is lower than the main circuit
oM 25 circuit (MOFF) undervoltage detection (F 5 £ 5) level.
detection (200V class: Approx. 170Vdc, 400V class: Approx. 340Vdc)
) ON: The state that inverter output currentis F 5 ! { set value
] -
gb X Low current detection | - larger continued more than F & {2 set value.
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Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
) ON:The state that torque componentis F 5 {5, F5 { 7 set
c8 23 Over-torque detection | | 1o o larger continued more than £ 5 {5 set value.
Braking resistor ON:A certain rate of braking resistor overload trip (£ L ~
30 3 overload pre-alarm detection time is over.
OFF:The detection time is within a certain limit.
ON:In emergency stop operation (£ is indicated).
3z 33 | Inemergency stop OFF:The detection time is within a certain limit.
ON:In retry operation (- & ~ 4 is indicated).
I 35 In retry OFF:No retry operation is performed.
5 - Pattern operation ON:In normal operation or pattern operation has finished.
! switching output OFF:In pattern operation.

EE EE] PID deviation limit ON:PID deviationisin - 35~ or F 35 5 set value.

un oy Run/Stop ON:Running frequency is output or DC injection breaking (' &)
is performed.

) ) ON:Serious failure (£ L A, I L L, £ F, phase failure, abnormal
ya y3 gg_’ogi f;']l:sr: f(;?nﬁ:: output, short-circuit) is detected. ) ) ]
otc )’ ’ ! OFF:Inverter has recovered from serious failure. (Serious
’ failure has been reset)
) . ON:Light failure (JL, 5L {, 22, 00 3, 0F)is detected.
HH 5 I2_|g3htof:;lure (oL, oct, OFF:Inverter has recovered from light failure. (Light failure has
T been reset)
Commercial
HE Y power/inverter Refer to Section 6.19.
switching output 1
Commercial
HE 4g power/inverter Refer to Section 6.19.
switching output 2
n . . ON:Cooling fan is in operation.
50 5 Cooling fan ON/OFF OFF:Cooling fan is off operation.
c 53 _In jogging operation (In | ON:In jog run ]
jog run) OFF:In normal operation

oy oo g;rzljtttleorrr]ninal board ON:In operation by terminal board.

operation switching OFF:In operation by operation panel.
Cumulative operation ON:Cumulative operation time is beyond the F 5 & ! set value.

56 57 time alarm OFF:Cumulative operation time is less than the F 5 2 { set
value.

cg cg PROFIBUS/DeviceNet/CC- | ON:Communication error occurred.

Link communication error OFF:Communication error is canceled (reset).
Forward/reverse OFF:In forward operation. ON:In reverse operation.
&0 & switchin It output command status while operation is stopped.
9 (When command status is not active, It will be "OFF")
ON:In operable status (exclude during deceleration stop) or
. operation can be started with frequency command input as an

&¢e 53 Ready for operation 1 operation switching answer-back. g
OFF:In inoperable status.

ON:In operable status or operation can be started with ST and

54 &5 Ready for operation 2 RUN signals and frequency command input.

OFF:In inoperable status.

55 55 Brake release (BR) Output the braking signal according to the brake sequence.
ON:More than one of alarm, pre-alarm, undervoltage, low
current over-torque, poor control power supply, PID deviation

A T In (pre-)alarm status limit, abnormal frequency setting or torque limit have occurred
or detected.

OFF:All the alarms above are canceled.

. 73 Forward speed limit ON:Forward operation speed is ~ 4 7 & set value or over.

't ! (torque control) OFF:Forward operation speed is less than £ 4 2 5 set value.

Ty 15 Reverse speed limit ON:Reverse operation speed is F 4 ' 5 set value or over.

! ! (torque control) OFF:Reverse operation speed is less than F 4 2§ set value.

15 i Inverter healthy output | ON and OFF are alternately output at intervals of 1 second.

15 1q RS485 communication | ON:Communication error occurred.

! ! error OFF:Communication error is canceled (reset).

] El Error code output 1

IS EE Error code output 2

g4 85 Error code output 3 Output the error code in 6-bit.

EE El Error code output 4

EE EE Error code output 5
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Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
i g Error code output 6

E 93 Specified data output 1

a4 95 Specified data output 2

55 97 Specified data output 3

58 EE] Specified data output 4 | Output of the designated data in 7-bit.

on ! | |Specified data output 5

oc {3 |Specified data output 6

K {05 |Specified data output 7

0k {07 [Lightload output ON:Load is equal to F 3 3§ 5~F 7 3 set values or less.
[ {19 [Heavy load output ON:Load is larger than F 3 35~F 3 3 & set value.
g { { { [Positive torque limit ON:Positive torque is over the positive torque limit level.
i { {3 [Negative torque limit ON:Negative torque is over the positive torque limit level.
4 5 Output fo_r external rush ON:External rush suppression relay is actuated.

suppression relay
g 8 ggggﬁﬁ:’gﬂ of stop ON:Stop positioning has been completed.
20 (3 L-STOP ON:Qperation at the lower limit frequency is performed
continuously.

= ic3 :yonvézrrg?ilzuég operation ON:Power failure synchronized operation is performed.
=k {25 [Traverse in progress ON:Traverse operation is performed.

ich i1 ;:g;:z: decelerationin | o\ -1raverse deceleration operation is performed.

28 {25 [Partreplacement alarm | Alarm:The time of replacement of parts is approaching.
[ER {4 { |Over-torque pre-alarm ON: 70% of the F & {5 or F & ! 7 setting level is detected.
iac {33 gr:;}:gi‘g command 1/ ON:Frequency command selection 2 is selected.

34 {35 gr?'::'I:eEI(;y(Et);C;pt ON:A trip other than emergency stop has occurred.
20 223 |[My function output 1 ON:My function output 1 is ON.
2oH 225  |[My function output 2 ON:My function output 2 is ON.

7 226 22 7 |[My function output 3 ON:My function output 3 is ON.

208 225 [My function output 4 ON:My function output 4 is ON.
230 2 3 ! [My function output 5 ON:My function output 5 is ON.
237 =33 [My function output 6 ON:My function output 6 is ON.
K 235  [My function output 7 ON:My function output 7 is ON.
236 237  [My function output 8 ON:My function output 8 is ON.
238 =35 [My function output 9 ON:My function output 9 is ON.
EE 24 {  [My function output 10 ON:My function output 10 is ON.
SHE 243 [My function output 11 ON:My function output 11 is ON.
2HY 245 My function output 12 ON:My function output 12 is ON.
cHE 247 [My function output 13 ON:My function output 13 is ON.
cHE 245 [My function output 14 ON:My function output 14 is ON.
250 25 { [My function output 15 ON:My function output 15 is ON.
57 253 [My function output 16 ON:My function output 16 is ON.
25 255 :ilgmr’zsteos:s':) (for terminal Output signal always OFF

Note 1: “ON” in positive logic

: Open collector output transistor or relay is turned on.

“OFF” in positive logic : Open collector output transistor or relay is turned off.

“ON” in negative logic

: Open collector output transistor or relay is turned off.

“OFF” in negative logic : Open collector output transistor or relay is turned on.
Note 2: Alarm output check conditions are as follows.
(1) Undervoltage detected :To be checked during operation.

(2) Low current detected
(3) Overtorque detected
M Sink logic/source logic

: To be checked during operation command.
: To be checked always.

Sink logic and source logic (logic of input/output terminal) can be switched to each other.
= For details, refer to Section 2.3.2.
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7.2.3 Setup of input terminal operation time

*Function
The input/output terminal operation time setup function is used to extend response time if there is something
malfunctioning because of noise or chattering of input relay.

W Setup of response time

Title Function Adjustment range Default setting
FiHD Input terminal 1 response time selection (F) 2~2 800 ms g
oY Input terminal 2 response time selection (R) Z~2 00 ms g
Fiua Input terminal 3 response time selection 2-200 ms g
(ST)

- Input terminal 4 response time selection 2-200 ms
(RES)

FoiqY Input terminal 5~12 response time selection 2~200 ms

Foiys Input t.erminal 13~20 response time 5-200 ms
selection

-: Setting when vector option unit or expansion terminal board option is used.

Note: Response time is time to receive the terminal signal. The reflection to the inverter output in actual has the
delay of several further ms.

*Function
This function is effective to remove noise from the frequency setting circuit. If operation is unstable because of

]
1
1
1
: noise, increase the time constant of the analog input filter.

M Response time setting
Title Function Adjustment range Default setting

:No filter
{:Filter approx. 10ms
Fohs Analog input filter 2 :Filter approx. 15ms
3:Filter approx. 30ms
H:Filter approx. 60ms

L]
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7.3

Setup of external speed command (analog signal)

Function of analog input terminals can be selected from four functions (external potentiometer, 0 to 10Vdc, 4 (0) to

20mAdc, -10 to +10Vdc). The selective function of analog input terminals gives system design flexibility.

= Refer to Section 6.28 for fine adjustment of analog setting signal and output frequency.

[Control terminal board]

L]

FI_A FLB FI_C

[ PP RRIS4ICCA[VINIT RX [ FM [ AM |

S2o22

\S\F

R [S1[S2[S3[RES]

T[CC] NO [P24PLCIOUTA[OUT2 CC T |

M Setting of analog input terminal functions

Terminal Title Function Adjustment range Defefult
symbol setting
DFNOJIF 207 terminal
switching (input terminal
function selection {4,
- Feoo Frequency priority selection 05) o
FROdIF207
frequency switching
(switch by F 20 5)
Feot VI/Il input point 1 setting SO~100 % o
Vil FZ202 | VIlIlinput point 1 frequency 0.0~FH Hz a.4
F203 VI/Il input point 2 setting O~100 % 00
ARIFZ VI/Il input point 2 frequency O.0~FH Hz *1
- F2o Frequency setting mode selection 2 Sameas Fifd (~{3) !
- FZ208 | Speed command priority switching frequency | . {~F H a1
All F20s Analog input filter & (No filter)~3 (Max. filter) o
F2 0 RR/S4 input point 1 setting O~100 % o
2l RR/S4 input point 1 frequency 0.0~FH Hz g
RR/S4 N N N
F2l2 RR/S4 input point 2 setting O~100 % HHH
AuF?2 RR/S4 input point 2 frequency O.0~FH Hz *1
F2 b RX input point 1 setting SI00~1h0 % i
RX F2lT RX input point 1 frequency O.0~FH Hz o0
F2 8 RX input point 2 setting SI00~1h0 % g
F2lg RX input point 2 frequency O.0~FH Hz *1
Feeoe AM, A2 input point setting For details, see Instruction Manual
Option ~F23l ' (E6581341) specified in Section 6.41.
FoaH RP/high speed pulse input point setting For details, see Instruction Manual
~F237 (E6581319) specified in Section 6.41.

*1: Inverter with a model number ending with
Note 1: Input terminals of Al1 and Al2 are at expansion TB option unit.

-WN, HN: 60.0

Note 2: Input terminals of RP/high speed pulse is at PG feedback device option unit.
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7.3.1 Setup by analog input signals (RR/S4 terminal)
If a potentiometer (1~10kQ-1/4W) for setting up frequency is connected with the RR/S4 terminal, the inverter can be
run and stopped with external commands.
For bringing this function into practice, connect a potentiometer to the terminals of PP, RR/S4 and CC so as to divide
the reference voltage (10Vdc) at the terminal PP and to input 0 to 10Vdc of divided voltage between the RR/S4 and
CC terminals.
If analog voltage signal of 0 to 10Vdc is input between the terminals of RR/S4 and CC, frequency can be set up
without connection of a potentiometer.

Title Function Adjustment range Default setting |Example of settingj
cnn Command mode selection a~4 & (Terminal) & (Terminal)
Fhbd Frequency setting mode selection i~13 & (RR/S4) & (RR/S4)

1
FISL FM terminal meter selection O~&4 o !

n FM terminal meter adjustment - - -
F2on Frequency priority selection o, o o
Faos Analog input filter 0 (Nofilter)~3 (Max. o o

filter)
F2i0 RR/S4 input point 1 setting O~100 % o o
F2 it RR/S4 input point 1 frequency 0.0~FH Hz o0 o0
F2iZ2 RR/S4 input point 2 setting g~100 % oo oo
AuF?2 RR/S4 input point 2 frequency 0.0~FH Hz *1 1

*1: Inverter with a model number ending with  -WN, HN: 60.0 -WP: 50.0

«An example of the connection of terminals: SW1 set to sink logic»

— B Run/stop setup
MCCB Motor To control switching between forward run
X L - d (F) and reverse run (R), and stop by
Power /_". z//t; :,[TT; external commands.
supply—3¢ o) WIT3G B Setup of frequency setting signal and
@ T3
running frequency characteristic
RES To set up frequency setting signal to be
input to the potentiometer (RR/S4
st terminal) and characteristic of running
S2 frequency.
FLA Frequency characteristic is set up at the
S3 two points of RR/S4 reference point 1
FLB (F 2 {0)ffrequency (F 2 { {), RR/S4
reference point 2 (F & {')/frequency
gFLC ST (RuF o).
W Connection and calibration of
2/PLC F ¢—_~% Forward run frequency meter
R ¢—_——% Reverse run Connect a TmAdc full-scale DC current
ouT1 meter, 7.5Vdc full-scale DC voltmeter or
ouT2 rectifier type AC voltmeter. For
EM calibration of the meter, refer to the
Frequency Section 5.16.
NO AM s meter Hz
cc AuFcd Point 2
Point 1
Operation
[L] cc frequency
-[( CCA RX VI/Il RRIS4PP
=g o
L Foil %
Fein Fai
1~10kQ-1/4W 0% 100%
oV ~ 10V)
Frequency setting

G-1
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7.3.2 Setup by analog input signals (VI/Il terminal)
Connect current signal (4 (0) to 20mAdc) or voltage signal (0 to 10Vdc) to the terminal Il so that the inverter can be
run and stopped with external commands.

Title Function Adjustment Default setting Example of setting
range 4 (0)~20mAdc 0~10Vdc
L7184 | Command mode selection a~4 & (Terminal) & (Terminal) | & (Terminal)
F 10 d |Frequency setting mode selection 1 i~13 2 (RR/S4) { (VI { (Vi
FIi51L |FM terminal meter selection ~6H o / /
Fh FM terminal meter adjustment - - - -
F {0 F | Analog VIl voltage/current switching '5:: Voltage input o H o
{: Current input

F 200 |Frequency priority selection [ o o o
F 20 ¢ | VMlinput point 1 setting O~100 % g 200 0.0
F 202 |WMlinput point 1 frequency 0.0~FH Hz 0.0 0.0 0.0
F 203 | WMinput point 2 setting O~100 % oo g oo
A {F 2 | WMlinput point 2 frequency O.0~FH Hz *1 *1 *1
F20% |Analog input filter g\'llgj:ﬁﬂ;er;)"g o o o

*1: Inverter with a model number ending with  -WN, HN: 60.0 -WP: 50.0

«An example of the connection of terminals: SW1 set to sink logic»

H Run/stop setup

O omance To control switching between forward run
uees Motor (F) and reverse run (R), run and stop by
— = uig ’
Power o~ ) :t; vl external commands.
SUPP'Y—)(/—‘ ) T3 WIT3C B Setup of frequency setting signal and
running frequency characteristic
RES To set up frequency setting signal to be
input to the external signal (VI/Il terminal)
S1 and characteristic of running frequency.
s2 Frequency characteristic is set up at the
FLA two points of VI/Il reference point 1
S3 (F 20 !)frequency (F 2 02), VIl
FLB reference point 2 (F 2 {J 3 )/frequency
(R IF2).
SFLC ST W Connection and calibration of
frequency meter
F ¢—_~—% Forward run Connect a 1mAdc full-scale DC current
P24/PLC R ¢—_—% Reverse run metgr, 7.5Vdc full-scale DC voltmgter or
ouT1 rectifier type AC voltmeter. For calibration
of the meter, refer to the Section 5.16.
ouT2
FM
Frequency
NO AM meter Hz
cc RiFg Point 2
Operation Point 1
frequency
L] cc
CCA RX VI/Il RR/S4PP
L Fooc o
= o
= Foo3
0% 20% 100%
(0 ~ 4 ~ 20mA) currentinput
* *4(0)~20mAdc 0 ~ 10V) voltage input
or 0~10Vdc

Frequency setting signal

% To apply a current through the VI/II terminal,
the setting of 7 !} & needs to be changed.
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7.3.3 Setup by analog input signals (RX terminal)
Connect voltage signal (0 to £10Vdc) to the terminal RX so that the inverter can be run and stopped with external

commands.

Title Function Adjustment range Default setting Example of setting
cng Command mode selection a~4 £ (Terminal) i (Terminal)
Frpg | Frequency setling mode ~13 2 (RR/S4) 7 (RX)

selection 1
F5L | FMterminal meter selection O~6H4 o !
Fh FM terminal meter adjustment - - -
F 200 | Frequency priority selection g, ! o 0
F 205 | Analog input filter £ (No filter)~3 (Max. filter) | & o
F 2 {5 | RXinput point 1 setting SIOO~100 % o g
F2 {7 |RXinput point 1 frequency O.0~FH Hz o0 o0
F 2 {F | RXinput point 2 setting SAO0~100 % 00 oo
F2 {9 |RXinput point 2 frequency O.0~FH Hz *1 1

*1: Inverter with a model number ending with  -WN, HN: 60.0 -WP: 50.0

«An example of the connection of terminals: SW1 set to sink logic»

B Run/stop setup
mccB O crarae Motor Run/stop operation by means of external
o) 3 Vaglo
Power_x/_” RIL1 commands. . .
suool Q@ siL2 VIT2 W Setup of frequency setting signal and
PPY=—=X_—0 113 Wit running frequency characteristic
To set up frequency setting signal to be
RES input to the external signal (RX terminal)
s and characteristic of running frequency.
1 e
Frequency characteristic is set up at the
S2 two points of RX reference point 1
FLA s3 (F & !hR)frequency (F 2 {7), RX
: o
FLB reference point 2 (F & { & )/frequency
(F2 {5).
Flo W Connection and calibration of
q ST frequency meter
Connect a 1mAdc full-scale DC current
L o
P24/PLC F Run/Stop meter, 7.5Vdc full-scale DC voltmeter or
R rectifier type AC voltmeter.
oum For calibration of the meter, refer to the
ouT2 Section 5.16.
M Frequency
meter
NO AM Operation frequency Hz Point 2
Feig
CcC T
Forward
(L] cC : %
CCA RX VI/Il RRIS4PP F2i5
= Reverse Point 1
run
-10~+10Vdc d
-100% 0% 100%
(-10v ~ ov ~  +10V)
Frequency setting signal
*: Regardless of open/closed circuit between R and CC terminals, run and stop operation is
controllable.
Switching between forward run and reverse run is controllable by the terminals F/R and
RX if reverse run prohibition selection = 3 { ! is properly set up.
= For details, refer to Section 6.14.4.
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8. Monitori atio atus

8.1 Screen composition in the status monitor mode

The status monitor mode is used to monitor the operation status of the inverter.
= For modes available and instructions about how to switch them, refer to section 3.1.
Here is the screen composition in the status monitor mode.

Status monitor mode @ @

Standard monitor mode

(when the power is turned on)
/ Setting monitor mode

1

paAe|dsIp ale Jajeweled Jo Spup| £
paAe|dsip si snjejs uopesadQ — uonelado |jewlou

(spupi ) Aioysty duy ysed jo sjiejeq

PBAR|ASIP 8B LI} JO SPUN 0} seeeee—eees

Z'1°'8 uonoag 0} Jayay <= pakeldsip si duy y — padduy usypn

2'7°8 UOI0ag 0] I8y <= peAe|dsip ale duj o Spup 0}

\%
Py
[]
) '
) i
(7] 1
[ ]
Q |
g :
® i
N |
= 1
1
1
1
]
1
1 ] ' :
R R - * A trip and trip No. are displayed e e e _
alternately.
@ ‘Enter key @@ISelect key - Mode key
Used to set values and Used to select Used to select mode
return to previous menu item and operation level
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8.2

Monitoring the status

8.2.1 Status monitor under normal conditions

In this mode, you can monitor the operation status of the inverter.

To monitor the inverter when it is normally running, press the
on the LED display.

Setting procedure (EX.: operation at 60 Hz)

key twice and the current status is indicated

Commun Key LED
|c;t(|)on Item displayed operated display Description
. The output frequency is displayed (during operation).
* Standard monitor
1 - mods 0.0 (When standard monitor display selection 7 7 ({7 is set
to {1 [Output frequency])
Setting monitor ) The first basic parameter “History function (5 L/ H)" is
FEO1 ALUH .
mode displayed.
FEO1 Status monitor mode Fr-F The rotating direction is displayed. (F :Forward run,
(Rotating direction) g ~ :Reverse run)
0 Frequency 500 The operation frequency command value is displayed.
command value s (When F 7 { {= {, Frequency command)
The inverter output current (load current) is displayed.
*3 - Output current L 80
P @ L8 (When F 7 {Z=Z, Output current)
“y Input voltage (DC yion The Inverter DC voltage (default setting: unit %) is
detection) " | displayed.(When £ 7 {3=3, Input voltage) [Note 3]
. The inverter output voltage (default setting: unit %) is
5 - Output voltage oo
s g " HY L displayed.(When £ 7 £ 5=, output voltage)
. IThe torque is displayed.
6 - Torque 00
q "YY \When £ 7 {5=5 torque)
Regenerative The regenerative braking resistance overload factor is
*7 braking resistance @ - displayed.
overload factor oo (When F 7 {5= {5, regenerative braking resistance
(PBrOL data) overload factor)
Inverter overload
N factor @ - ~ | The inverter overload factor is displayed.
8 (OL1 data) Y Y 1(When £ 7 {7= 15, inverter overload factor)
Motor overload The motor overload factor (default setting: unit %) is
*9 - factor @ L {00 | displayed.
(When F 7 { 5= {4, Motor overload factor)
FEOO | Output frequency @ 50.0 The output frequency is displayed.
Inout terminal The ON/OFF status of each of the control signal input
infirmation 1 @ ittt [terminals (F, R, ST, RES, S1, S2, S3, RR/S4) is
displayed in bits.
FEO6 Input terminal a i The ON/OFF status of each of the optional control signal
information 2 " Linput terminals (LI, LI2, LI3, LI4) is displayed in bits.
Input terminal bt The ON/OFF status of each of the optional control signal
information 3 """ 1input terminals (LI5, LI6, LI7, LI8) is displayed in bits.
[Note 4] Output terminal - .. | The ON/OFF status of each of the control signal output
information 1 Y """ | terminals (OUT1, OUT2, FL) is displayed in bits.
FEO7 Outout terminal The ON/OFF status of each of the optional control signal
info':mation 2 @ {4l | output terminals (OUT3, OUT4, R1, OUT5, OUT6, R2,
R3, R4) is displayed in bits.

(Continued overleaf)
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[Note 5]

[Note 5]

[Note 5]

[Note 5]

[Note 6]

[Note 7]

(Continued

Commun
ication Item displayed
No.

Key LED

operated display Description

FEO8 CPU1 version

w {00 | The version of the CPU1 is displayed.

FE73 CPU2 version

c {00 | The version of the CPU2 is displayed.

FE10 Past trip 1

O 3 ! | Past trip 1 (displayed alternately at 0.5-sec. intervals)

FE11 Past trip 2

Past trip 2 (displayed alternately at 0.5-sec. intervals)

FE12 Past trip 3

O F 3e3 | Pasttrip 3 (displayed alternately at 0.5-sec. intervals)

FE13 Past trip 4

mE e | Past trip 4 (displayed alternately at 0.5-sec. intervals)

FE79

The ON/OFF status of each of the cooling fan, circuit
board capacitor, main circuit capacitor or part
replacement alarm of cumulative operation time is
displayed in bits.

ON: { n
.1 |OFF:, i

Part replacement
alarm information

L B i
[ 1\
Cumulative _I \E Cooling fan

operation time Control circuit board
capacitor

© LR

Main circuit capacitor

FE14

Cumulative
operation time

The cumulative operation time is displayed.
(Indication of 0.1 represents 10 hours.)

Default display
mode

O

s0.0 The operation frequency is displayed (during operation).

[Note 1]

Note 1:

Note 2:

Note 3:
Note 4:

Note 5:

Note 6:

Note 7:

Press the @@ keys to change items displayed in the status monitor mode.

Contents of status indications of *1, *2, *3, *4, *5, *6, *7, *8, and *9 can be selected from 44 kinds of
information.

Contents of status indications that are set up at # 7 ! (standard monitor display selection) and

F 71 i~F 7 18 (status monitor 1 to 8 display selection) are displayed.

Unit of current and voltage indications can be changed from % to A (ampere)/V (volt) and vice versa
respectively. = Refer to Section 5.15.

Indicated input voltage is DC voltage just after input voltage is rectified multiplied by 1/2 .

The number of bars displayed varies depending on the setting of = & & & (logic output/pulse train output
selection.)

The bar representing the OUT1 terminal is displayed only when logic output function is assigned to it.

If £ 5 & 9=0: The bar representing OUT1 is displayed.

If F &5 5= {: The bar representing OUT1 is not displayed.

Past rip records are displayed in the following sequence: 1 (latest trip record) <234 (oldest trip record).
If there is no trip record, = £ ~ ~ is displayed.

Details on past trip record 1, 2, 3 or 4 can be displayed by pressing the @ key when past trip 1, 2, 3 or

4 is displayed. = For more details, refer to Section 8.2.2.

The part replacement alarm is displayed based on the value calculated from the annual average ambient
temperature, operation time and load current specified using £ 5 3 4.

Use this alarm as a guide only, since it is based on a rough estimation.

The cumulative operation time increments only when the machine is in operation.
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M Input terminal information

’ {!lll
[

Input terminal 1 (F)
Input terminal 2 (R)
Input terminal 3 (ST)
Input terminal 4 (RES)
Input terminal 5 (S1)

Input terminal 6 (S2)

Input terminal 7 (S3)
Input terminal 8 (RR/S4) :

L Input terminal 9 (LI1)
Input terminal 10 (LI2)
Input terminal 11 (LI3)
Input terminal 12 (L14)

-~
]
—
-
-
—

uondo uo-ppy

[ l
L Inputterminal 13 (LI5)
Input terminal 14 (LI6)
)
)

Input terminal 15 (LI7

Input terminal 16 (LI8

Input terminal 9 to 16

B Output terminal information

B T T T o o T T o

Data bit of communication

ﬁ\ No. FE06

{ii:0

TR When there is signal input "

(i3 :2

{ {4 :3 [When there is no signal inputy

{15 4 (blank in the upper half)

{16 :5

{176

{87 Y,
F {19 :8)When there is signal input ,'
CFZD 9
:F {2 ! :10| When there is no signal input §
:F {22 1 11) (blank in the upper half)
SR 23 1? When there is signal input ,'
CF g4 13
¢ £ 125 114 |When there is no signal input
CFIZE: 15/ (blank in the upper half)

: Expansion terminal board option unit

Data bit of communication

o | ,' | No. FE07 .
T Outputterminal 1 (OUT1) : F {3 :1 [When there is signal output I
Output terminal 2 (OUT2) : F {3 {:2
Output terminal 3 (FL) F {32 :3 |When there is no signal outputl
/‘ (blank in the upper half)
N
L Outputterminal 4 (QUT3) : £ {33 : 4
Output terminal 5 (OUT4) : F {34 :5 '
L Outputterminal 6 (R1)  : F {35 :6 |When there is signal output i
z Output terminal 7 (QUT5) : F {35 : 7
g‘ Output terminal 8 (OUT6) : ~ {3 7 :8 | When there is no signal output
-§ Output terminal 9 (R2)  : F {35 :9 | (blank in the upper half)
§’- Output terminal 10 (R3) : F {&& : 10
Output terminal 11 (R4)  : F (55 11
Output terminal 4, 5, 6 (OUT3, OUT4, R1) :Expansion terminal board
option unit 1
Output terminal 7, 8, 9 (OUT5, OUT6, R2) :Expansion terminal board
option unit 2
K Output terminal 10, 11 (R3, R4) : Not corresponding

W Cumulative operation time

For indication of cumulative operation hours, running hours are counted up when the output frequency monitor
reads a frequency other than 0.0Hz. 10 hours is indicated as 0.1 (unit of Indication).
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8.2.2 Display of detailed information on a past trip
Details on a past trip (of trips 1 to 4) can be displayed, as shown in the table below, by pressing the@ key when the
trip record is selected in the status monitor mode.
Unlike the " Monitor display at tripping " in 8.4.2, details on a past trip can be displayed, even after the inverter is turned
off or reset.
) Key ) -
Item displayed operated LED display Description
[Note 5]{past trip 1 0L | o { |Pasttrip 1 (displayed alternately.)

The number of time the same trip occurred in succession is displayed.

Continuous trips
P (BEA (L BCA2,G0RI,OCL Unit times)

[Note 1]|Output frequency &on The operation frequency when the trip occurred is displayed.

Status monitor mode

) o Fr-F The direction of rotation is displayed. (F :Forward run, - :Reverse run)
(Rotating direction)

Frequency command
value

The operation frequency command value is displayed.
(When F 7 ! {={, Frequency command)

o
3
[

The inverter output current (load current) is displayed.

(When F 7 {Z=Z, Output current)

The inverter DC voltage is displayed. (Default setting unit: %)

(When F 7 {3=3, Input voltage) [Note 3]

The inverter output  voltage is displayed. (Default setting unit: %)
(When F 7 {4=4 output voltage)

, | The ON/OFF status of each of the control signal input terminals (F, R,

i
xx]
o3

[Note 2]|Output current

[Note 2]|Input voltage (DC
[Note 3]|detection)

o
3
o3

[Note 2]|Output voltage

Input terminal

information ST, RES, S1, S2, S3, RR/S4) is displayed in bits.
[Note 4] Output terminal " .+, |The ON/OFF status of each of the control signal output terminals
€ Winformation - """ |(0UT1, OUT2, FL) is displayed in bits.
Cumulative operation The cumulative operation time when the trip occurred is displayed.
[Note 6]| - P £855 P : P
time (0.01=1 hour, 1.00=100 hours)
Past trip 1 00 te | |Press this key to return to past trip 1.

HOOLLOR®

key to change items displayed in the status monitor mode.

©

Note 1: Press the @ or,
Note 2: You can switch between % and A (ampere)/V (volt), using the parameter & 5 F LI (current/voltage unit
selection).
Note 3: The input voltage displayed is 1/~/2 times as large as the rectified DC input voltage.
Note 4: The number of bars displayed varies depending on the setting of 5 5 5 5 (logic output/pulse train output
selection). The bar representing the OUT1 terminal is displayed only when logic output function is assigned to it.
If F5 5 5=0 :The bar representing OUT1 is displayed.
IfFEE55=1{ :The bar representing OUT1 is not displayed.
Note 5: If there is no trip record, m £ i~ ~ is displayed.

Note 6: The cumulative operation time increments only when the machine is in operation.
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8.3 Changing status monitor function

B Changing the display format while power is on
The item displayed in the standard monitor mode (*1 on the left side of table on page H-2), for example, operation
frequency which is displayed by default in this way: “={1.5” when power is on or “[f F F” when power is off, can be
changed to any item shown on page H-7. This new format, however, will not display an assigned prefix such as £

or .
- Standard monitor mode = Standard monitor display selection (F 7 { )
Title Function Adjustment range Default setting
i :Real time
. o
Standard monitor hold
Faos function {:Peak hold o
£ :Minimum hold
£1:0 Standard monitor o~80 o
display selection = Refer to page H-7.

Specify how to output the monitored values that are assigned to status monitors 1 through 8.

If F 705 is set to {7, the monitored values selected with ~ 7 /[ (standard monitor display selection parameter) are
displayed one after another.

For peak hold values and minimum hold values, the minimum values in each operation mode are displayed. When
the motor is at a standstill, the values monitored last are held as they were until the motor is started the next time.
The maximum and minimum values monitored after power is turned on or after the reset with the EASY key are
always displayed no matter whether the motor is in operation or at a standstill.

B Changing contents of status monitor indication
Regarding contents of status monitor indications appearing in the left column of the table on page H-2, those
marked with *2 to *9 can be changed for others. Select a desirable monitor function from among optional monitor
functions appearing on page H-7.

*2 Frequency command = Changeable by status monitor 1 display selection (5 7 { {).
*3 Output current = Changeable by status monitor 2 display selection (F 7 /).
*4 Input voltage = Changeable by status monitor 3 display selection (F 7 { J).
*5 Output voltage = Changeable by status monitor 4 display selection (F 7 {4).
*6 Torque = Changeable by status monitor 5 display selection (F 7 {5).
*7 Regenerative braking resistance overload factor = Changeable by status monitor 6 display selection (- 7 {5).
*8 Inverter overload factor = Changeable by status monitor 7 display selection (5 7 { 7).
*9 Motor overload factor = Changeable by status monitor 8 display selection (F 7 {&).
Title Function Adjustment range Default setting

Fad Status monitor 1 display selection ~B{ = Refer to page H-7. i

Fa1i2 Status monitor 2 display selection Ditto Z

FI113 Status monitor 3 display selection Ditto E

Fid Status monitor 4 display selection Ditto H

Fi5 Status monitor 5 display selection Ditto g

FI1iG Status monitor 6 display selection | Ditto ‘&

F117 Status monitor 7 display selection Ditto /5

FI118 Status monitor 8 display selection Ditto Y
IfF T ! itoF T {5 are setat“[]” (Output frequency) the operation frequency is not held in trip status.
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[Setup values of monitor indication parameters (F 7 {0~F 7 {5)]
Communication | Default . . Unit
No. setting ltem displayed Unit (Panel) (Communication)
FD0O & | Output frequency &0.0 0.1Hz__[note 4] 0.01Hz
FEO02 { | Frequency command value &0.0 0.1Hz _[note 4] 0.01Hz
FEO3 2 Output current L o 1%ord 5P 0.01%
FEO4 3 Input voltage (DC detection) 4 0 1%ord5F U 0.01%
FEO5 Y Output voltage 0 1%ord 5P 0.01%
FE15 5 | Compensated frequency &0.0 0.1Hz _[note 4] 0.01Hz
FE16 5 Speed feedback (real-time value) o 0.1Hz _[note 4] 0.01Hz
FE17 7 Speed feedback (1-second filter) o 0.1Hz [note 4] 0.01Hz
[Note 5] FE18 g Torque 9 0 1% 0.01%
[Note 5] FE19 5 [Torque command 5 & 1% 0.01%
[Note 5] FE20 { | | Torque current I~ o 1% 0.01%
FE21 {2 | Exciting current | 1% 0.01%
FE22 {3 | PID feedback value o 0.1Hz [note 4] 0.01Hz
FE23 {4 | Motor overload factor (OL2 data) L o 1% 0.01%
FE24 {5 |Inverter overload factor (OL1 data) L0 1% 0.01%
Regenerative braking resistance
FE25 ‘5 ove?rload factor (OLr%ata) - o % %
FE28 ‘7 Zi?oerng/;alt;\l/)e) braking resistance load - o 19% 1%
[Note 5] FE29 {8 |Input power RO 0.1kW 0.01kW
[Note 5] FE30 {5 | Output power H O 0.1kW 0.01kW
FE39 2 3| Optional AI2 input J 0 1% 0.01%
FE35 24 |RR/S4 input o0 1% 0.01%
FE36 25 [VIinput J 0 1% 0.01%
FE37 25 |RXinput J 0 1% 0.01%
FE38 2 7 | Optional Al1 input J 0 1% 0.01%
FE40 25 |FM output A0 1 0.01
FE41 25 | AM output A0 1 0.01
(FA65) 3 ¢ | Communication data output [Note 3] [Note 3] [Note 3]
FE66 £ | Attached to expansion I/0 card 1 CPU version L0 - -
FE67 3 3 | Attached to expansion I/0 card 2 CPU version L0 - -
[Note 5] FE76 34 | Integral input power " o Ders:"nﬁsS'on De,cpe_"ngsgon
[Note 5] FE77 35 |Integral output power H 0 Dere_’)n::sgon DeI_Ee_,ngsgon
[Note 2] FEOO 55 | Signed output frequency &0.0 0.1Hz _[note 4] 0.01Hz
[Note 2] FEO2 5 ! [Signed frequency command value s50.0 0.1Hz [note 4] 0.01Hz
[Note 2] FE15 52 | Signed compensated frequency &0.0 0.1Hz [note 4] 0.01Hz
[Note 2] FE16 5 3 [Signed speed feedback (real-time value) o 0.1Hz [note 4] 0.01Hz
[Note 2] FE17 S 4 | Signed speed feedback (1-second filter) o 0.1Hz _[note 4] 0.01Hz
[Note 2,5] FE18 55 | Signed torque 5 0 1% 0.01%
[Note 2,5] FE19 55 |Signed torque command 5 0 1% 0.01%
[Note 2.5] FE20 5 5 [Signed torque current c o 1% 0.01%
[Note 2] FE22 55 [Signed PID feedback value o 0.1Hz__[note 4] 0.01Hz
[Note 2] FE37 & | Signed RX input Rt 1% 0.01%
[Note 2] FE38 & ! | Signed optional AI2 input o0 1% 0.01%
FD50 54 |Light-load high-speed load torque monitor 1 L 1% 0.01%
FD51 55 |[Light-load high-speed load torque monitor 2 H 1% 0.01%
FE31 55 | Pattern operation group number P 0.1 0.1
Remaining no. of cycles for which
FES2 7 pattern op%eration isycontinued nicd ! !
FE33 & 5 | Pattern operation preset speed numbers Fl 1 1
FE34 59 Remaihing time for which pattern EERY 0.1 01
operation is continued
FE71 78 | Rated voltage uHO0 1 0.1
FE90 7 ! |Rotational speed ig3H 1 1
FA15 72 | Communication reception counter ni23 1 1
FA16 73 | Communication abnormal counter mid 3 1 1
FE43 74 |[MON1 o 1% 0.01%
FE44 75 |MON2 o 1% 0.01%

(Continued overleaf)
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(Continued)
Communication | Default . . . Unit
No. setting Item displayed Marking Unit (Panel) (Communication)
FE56 15 [RP a 0.1% 0.01%
FD85 77 |COUNT1 23 1 1
FD86 7 COUNT2 23 1 1
FD52 75 | PID result frequency &0.0 0.1Hz 0.01Hz
Synchronous speed frequency
I o
FE84 g4 command &0.0 0.1Hz 0.01Hz

Note 1: If any value other than the values in the above table is specified, the number “5 5 5 5" is displayed.

Note 2: If a negative value of signed signal is specified, the negative sign “-” is displayed. When the negative sign “-”
is displayed, do not display "5", "I ", ".{". When read through by communications device, the negative sign is

affixed only FE18~FE20, FE37 and FE38 values..

Note 3: Data set with FA65-FA79 is displayed.
= For details, refer to Instruction Manual (E6581315) specified in Section 6.42.

Note 4: Unit of display is able to change depends on F 72~ F 70 5 setting.

Note 5: If monitor this item, operate a motor in automatic torque boost mode or vector control mod (7 £ =2, 3,4, 7 or

)
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8.4 Display of trip information

8.4.1 Trip code display
If the inverter trips, an error code is displayed to suggest the cause. In the status monitor mode, the status when the
inverter trip is held.
M Display of trip information

Error code Description Communigati_on/Error code
Communication No.:FC90
ar i Overcurrent during acceleration 1
are Overcurrent during deceleration 2
ar3 Overcurrent during fixed speed operation 3
orop Overcurrent flowing in element during acceleration 37
(Overheat)
nrap Overcurrent flowing in element during deceleration 38
(Overheat)
nrap Overcurrent flowing in element during fixed speed 39
(Overheat)
OrCAR U-phase arm overcurrent 5
OCRZ V-phase arm overcurrent 6
OrR3 W-phase arm overcurrent 7
aoL Overcurrent (Loaded side overcurrent at start time) 4
P Dynamic braking element overcurrent (200V-55kW or
v larger, 400V-90kW or larger) 36
OH Overheating 16
OHZ Thermal trip stop command from external device 46
oL Inverter overload 13
gL e Motor overload 14
Ol Dynamic braking resistor overload 15
OF Overvoltage during acceleration 10
orz2 Overvoltage during deceleration 11
OF3 Overvoltage during fixed speed operation 12
ar Overtorque 32
ur Low current operation 29
P Undervoltage (main circuit power supply) 30
£ Emergency stop 17
EEFR I E E P ROM fault (writing error) 18
EEPZ Initial read error (parameter initialization) 19
EEF3 Initial read error (parameter initialization) 20
.
éié Ground fault 22
EPHED Output phase failure 9
EFPH Input phase failure 8
Errd Inverter RAM fault 21
Err3 Inverter ROM fault 22
ErrH CPU fault 23
Errs Communication time-out error 24
Errk Gate array fault 25
Err Output current detector error 26
Err8 Optional unit fault 27
EEn Tuning error except Etn1~3 40
Ekbn ! F 4 [ tuning error 84
EEnd F 4 {2 tuning error 85
EEnd wi, il w, FHO5~4T 7 setting error 86
EEYP Inverter type error 41
£- 10 Analog input terminal overvoltage 42
£- 11 Sequence error 43
E£-12 Encoder error 44

(Continued overleaf)
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(Continued)

Error code Description Communigatipn/Err§r code
Communication No.:FC90
£-13 Speed error (Over speed) 45
£- 18 Terminal input error 50
£-15 Abnormal CPU2 communication 51
£-20 V/f control error 52
£E-21 CPU1 fault 53
£-22 Abnormal logic input voltage 54
£-23 Option 1 error 55
£-204 Option 2 error 56
£-25 Stop position retaining error 57
£E-26& Internal circuit error 58
£-258 Control power backup undervoltage 61
SOuE Step-out (for PM motors only) 47
nErr () No error 0

Note: Past trip records (trip records retained or trips that occurred in the past) can be called up.

= See Section 8.2.1

(*) This is not a trip code. This code is displayed to show the absence of error when the past trip monitor mode

is selected.
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8.4.2 Monitor display at tripping

At the occurrence of a trip, the same information as that displayed in the mode described in 8.2.1, “Status monitor
under normal conditions,” can be displayed, as shown in the table below, if the inverter is not turned off or reset.

To display trip information after turning off or resetting the inverter, follow the steps described in 8.2.2, “Display of
detailed information a past trip.”
W Example of call-up of trip information

Commun
ication Item displayed Key .LED Description
No. operated display
Stat ity de (The code blinks if a tri .
FC90 | Trip information are atus monitor mode (The code blinks if a trip occurs.)
The motor coasts and comes to a stop (coast stop).
. Setting monitor mode AuH Tlhe first basic parameter “History function (5 L/ H)” is
displayed.
The direction of rotation when the trip occurred is
[Note 3] FEO1 | Direction of rotation Fr-F . P
displayed.(F :Forward run, - :Reverse run)
1 Frequency command 0.0 The operation command value when the trip occurred
value s is displayed.
[Note 4] The inverter output current at tripping (load current) is
* - Output current Ci3n
2 P {130 displayed.
mg:z ‘5‘% Input voltage (DC Yoy The inverter DC voltage at the occurrence of a trip is
*3 detection) ! displayed.
The inverter output voltage at the occurrence of a tri
[NO'? 4 - Output voltage Pann o P 9 P
4 is displayed.
*5 - Torque @ 5 {00 | The torque when the trip occurred is displayed.
Regenerative brakin
9 9 The regenerative braking resistance overload factor at
*6 - resistance overload o0 R
factor (PbrOL data) {ripping is displayed.
Inverter overload
7 - factor (OL1 data) @ & I | Theinverter overload factor at tripping is displayed.
Mot load fact
*8 - (OOLZrdoaz:; oad factor @ L {00 | The motor overload factor at tripping is displayed.
Th tput fi hen the tri d i
FE00 | Output frequency yno . e output frequency when the trip occurred is
displayed.
Inout terminal The ON/OFF status of each of the control input
ian;rmation 1 @ Hettiill | terminals at tripping (F, R, ST, RES, S1, S2, S3,
RR/S4) is displayed in bits.
) The ON/OFF status of each of the optional control
Input terminal ool . . .
FEO06 information 2 A {111 |input terminals at tripping (LI1, LI2, LI3, LI4) is
displayed in bits.
Input terminal The ON/OFF status of each of the optional control
inf’;rmation 3 @ b {11! ]input terminals at tripping (LI5, LI6, L7, LI8) is
displayed in bits.
Output terminal The ON/OFF status of each of the control output
[Note 6] inforpmaﬁon . @ o ! |terminals at tripping (OUT1, OUT2 and FL) is
FEG7 displayed in bits.
Output terminal The ON/OFF status of each of the optional control
inforpmation 2 @ Hiiitilt |output terminals (OUT3, OUT4, R1, OUT5, OUT6, R2,
R3, R4) is displayed in bits.
FEO8 |CPU1 version @ w {00 | The version of the CPU1 is displayed.
FE73 | CPU2 version @ = {00 | The version of the CPU2 is displayed.

(Continued overleaf)
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[Note 7]

[Note 7]

[Note 7]

[Note 7]

[Note 8]

[Note 9]

(Continued
Commun
ication Item displayed Key .LED Description
No. operated display

FE10 Past trip 1

00 3 | |Pasttrip 1 (displayed alternately at 0.5-sec. intervals)

FE11 Past trip 2

~ | Past trip 2 (displayed alternately at 0.5-sec. intervals)

FE12 Past trip 3

O F 33 | Past trip 3 (displayed alternately at 0.5-sec. intervals)

FE13 Past trip 4

£~ ~&H | Past trip 4 (displayed alternately at 0.5-sec. intervals)

oSS

The ON/OFF status of each of the cooling fan, circuit
board capacitor, main circuit capacitor or part
replacement alarm of cumulative operation time is
displayed in bits.

Part replacement ON: ! Il ]
FE79 P _ @ nood ! i o
alarm information OFF: |11
Cumulative _l \ \_ Cooling fan
operation time Control circuit board
capacitor
Main circuit capacitor
FE14 Cumulative operation oo The cumulative operation time is displayed.
time s (Indication of 0.1 represents 10 hours.)
. - Status monitor mode (The code blinks if a trip occurs.)
- Default display mode orz2 ) o
prd Reverts to the first trip indication.
Note 1: If trouble occurs while the CPU is being initialized after the inverter is turned on or reset, the trip record

Note 2:

Note 3:

Note 4:

Note 5:
Note 6:

Note 7:

Note 8:

Note 9:

retaining function does not record it but displays a status monitor item.

Contents of status indications of *1, 2, *3, *4, *5, *6, *7, and *8 can be selected from 44 kinds of information.
Contents of status indications that are setup at £ 7 { {~F 7 { & (status monitor 1 to 8 display mode) are
displayed.

Items displayed when a trip occurs can be changed by pressing or key.

You can switch between % and A (ampere)/V (volt), using the parameter & 5 F ! (current/voltage unit
selection).

The input voltage displayed is 1/~/2  times as large as the rectified DC input voltage.

The number of bars displayed varies depending on the setting of 7 5 & 5 (logic output/pulse train output
selection). The bar representing the OUT-NO terminal is displayed only when logic output function is assigned
to it.

If F 5 & 5=0:The bar representing OUT-NO is displayed.

If F 5 & 5= {:The bar representing OUT-NO is not displayed.

Past rip records are displayed in the following sequence: 1 (latest trip record) <2«3«4 (oldest trip record).
If there is no trip record, = £ ~ ~ is displayed.

Details on past trip record 1, 2, 3 or 4 can be displayed by pressing the@ key when past trip 1, 2, 3 or 4
is displayed. = For more details, refer to Section 8.2.2.

The time elapsed before an end of part replacement alarm is issued is calculated from the average yearly
ambient temperature, operation time and load current entered using F & 3, and it is no more than an
estimation, and therefore it should be used for reference purposes only.

The cumulative operation time increments only when the machine is in operation.

Note 10: At the occurrence of a trip, maximum values are not always recorded and displayed for reasons of detecting

time.
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8.5 Display of alarm, pre-alarm, etc.

When the inverter alarm, pre-alarm, etc. occurred, the contents are displayed. (Some are not displayed.)
Listed below ones can be monitored via communication (FC91). Refer to 13.1 for the other alarms.

Bit Description Panel indication
0 Overcurrent pre-alarm r

1 Inverter overload pre-alarm L

2 Motor overload pre-alarm L

3 Overheat pre-alarm H

4 Overvoltage pre-alarm achieving PBR operation level I

5 Main circuit undervoltage detected NOFF
6 (Reservation area) -

7 Low current alarm -

8 Overtorque pre-alarm -

9 Braking resistor overload pre-alarm —
10 Cumulative operation time alarm -

11 PROFIBUS/DeviceNet/CC-Link communication error £

12 RS485 communication error £

13 (Reservation area) -

14 Forced deceleration stop because of a momentary power failure SEOF
15 Pre-alarm stop because of prolonged lower-limit frequency operation L5EF

Note: For each bit, “0” indicates normal condition and “1” indicates appearance of alarm, etc.
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9. Taking me to satisfy the CE/UL/CSA standards

9.1

How to cope with the CE standard

In Europe, the EMC directive and the low-voltage directive, which took effect in 1996 and 1997, respectively, make it
obligatory to put the CE mark on every applicable product to prove that it complies with the directives. Inverters do
not work alone but are designed to be installed in a control panel and always used in combination with other
machines or systems which control them, so they themselves are not considered to be subject to the EMC directive.
However, the CE mark must be put on all inverters because they are subject to the low-voltage directive.

The CE mark must be put on all machines and systems with built-in inverters because such machines and systems
are subject to the above directives. It is the responsibility of the manufacturers of such final products to put the CE
mark on each one. If they are “final” products, they might also be subject to machine-related directives. It is the
responsibility of the manufacturers of such final products to put the CE mark on each one. In order to make machines
and systems with built-in inverters compliant with the EMC directive and the low-voltage directive, this section
explains how to install inverters and what measures should be taken to satisfy the EMC directive.

We have tested representative models with them installed as described later in this manual to check for conformity
with the EMC directive. However, we cannot check all inverters for conformity because whether or not they conform
to the EMC direction depends on how they are installed and connected. Applicable EMC standards vary depending
on the composition of the control panel in which the inverter is installed, the relationship with other electrical devices
installed in the control panel, wiring conditions, equipment layout, and so on, so you should check whether your
machine or system complies with EMC standards as a whole. Therefore, please verify for yourself whether your
machine or system conforms to the EMC directive.

9.1.1 EMC directive

The CE mark must be put on every final product that includes an inverter(s) and a motor(s). The VF-AS1 series of
inverters complies with the EMC directive if an EMC filter recommended by Toshiba is connected to it and wiring is
carried out correctly.

The EMC standards are broadly divided into two categories; immunity- and emission-related standards, each of
which is further categorized according to the operating environment of each individual machine. Since inverters are
intended for use with industrial systems under industrial environments, they fall within the EMC categories listed in
Table 1 below. The tests required for machines and systems as final products are almost the same as those required
for inverters.

Table 1 (EMC standards)

Category Subcategory Product standards Test standard
Radiated

Emissi CISPR11(EN55011

mission Conducted ( )

Electrostatic discharge IEC61000-4-2
Radiated, radlé»fr.equency, IEC61000-4-3
electromagnetic field
Electrical fast transient burst IEC61800-3 IEC61000-4-4

Immunity | Surge IEC61000-4-5
Conducted disturbances, induced by IEC61000-4-6

radio-frequency field
Voltage dips, short interruptions and
voltage variations

IEC61000-4-11
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9.1.2 Measures to satisfy the EMC directive

Concrete measures for EMC directive of CE markings are shown below.

B Models with a built-in EMC filter
(1) 200V class: VFAS1-2004PL~2075PL
400V class: VFAS1-4007PL~4500KPC
The above mentioned models install EMC noise filter inside. So the conducted and radiated noise can be reduced,
optional EMC noise filters are not needed.
(If a further noise reduction is required, insert an additional filter described in |-4 on the input side of the inverter.)

Table 2 EMC directive compliance

Requirements
Length of
. Conducted noise Conducted noise
PWM carrier motor
Inverter type EMC plate type frequency £ F | connecting |IEC61800-3 category C2 | IEC61800-3 category C3
(kHz) cable (EN55011 classA Group1) [ (EN55011 classA Group2)
(m)
VFAS1-2004PL~ 4 10
VFAS1-2015PL EMP101Z 16 5
Built-in filter -
4 10
VFAS1-2022PL 16 5
EMP102Z " 0
VFAS1-2037PL 16 5
- Built-in filter
VFAS1-2055PL, EMP103Z 4 10
VFAS1-2075PL 16 5
VFAS1-4007PL~ 4 10
VFAS1-4022PL EMP1012 16 5
2 10 Built-in filter -
VFAS1-4037PL EMP102Z 16 5
VFAS1-4055PL~ EMP103Z 4 10
VFAS1-4110PL 16 5
4 10
VFAS1-4150PL 16 5
EMP104Z 25 25
VFAS1-4185PL 1.6 %
2.5 50
VFAS1-4220PL EMP105Z 16 %
VFAS1-4300PL, 25 50
EMP106Z
VFAS1-4370PL 4 25
VFAS1-4450PL~ EMP108Z 25 = Built-in filter
VFAS1-4750PL 16 25
VFAS1-4900PC - 25 50
VFAS1-4110KPC - 25 50
VFAS1-4132KPC - 25 50
VFAS1-4160KPC - 25 50
VFAS1-4200KPC - 25 50
VFAS1-4220KPC - 25 50
VFAS1-4280KPC - 25 50
VFAS1-4355KPC, 25 50
VFAS1-4400KPC, )
VFAS1-4500KPC, - 25 50

(' ): An optional regenerative braking unit PB7 is used.
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(2) Use shielded power cables and control signal cables for the input and output lines of the inverter. Route the
cables and wires so as to minimize their lengths. Keep a distance between the power cable and the control cable
and between the input and output wires of the power cable. Do not route them in parallel or bind them together,
instead cross at right angle.

(3) Install the inverter in an enclosed steel cabinet, it is more effective in limiting the radiation. Using wires as thick
and short as possible, earth the control panel securely with a distance kept between the earth cable and the
power cable.

(4) To limit the radiation noise from cables, earth each shielded cable to the EMC plate. It is effective to earth
shielded cables in the vicinity of the inverter and filter (within a radius of 10cm from each of them). Inserting a

ferrite core in a shielded cable is even more effective in limiting the radiation noise.

(5) To further limit the radiation noise, insert a zero-phase reactor in the inverter output line and insert ferrite cores in
the earth cables of the EMC and cabinet.

[Ex. Countermeasure - inverter wiring]

4 L
g -
Control wiring (Shielded cabless) J
Relay contact output FLA, FLB, FLC

(Strip and earth the shielded cable,
following the example shown in
Fig.

|

Peel off the outer sheath of the
cable and fix the shielded part with
a metal saddle.

i

/

EMC plate (Refer to Table 2.)
L PG feedback signal line (Shielded cabless)

4-wire RS485 communication line (Shielded cab

Control wiring (Shielded cabless)
Analog input VI/Il, RR/S4, PP, CCA
Analog output FM, AM, CCA

Control wiring (Shielded cabless)

Logic input/output +SU, F, R, S1~83, RES,
ST, NO, P24/PLC, OUT1,
OuUT2, CC

Power supply wiring (Shielded cabless) 4
R/L1, S/L2, TIL3 Motor wiring (Shielded cabless)

U/T1, VIT2, W/T3

Braking resistor wiring (Shielded cabless)
PA/+, PB

Fig. 1
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B When an external EMC filter is added

(1) Additional external EMC filters have the further effect of suppressing conduction and radiation noises. Use the
recommended EMC noise filter specified in Table 3. This combination of inverter and filter was used when
examining the inverter for compliance with the EMC directive.
Table 3 lists noise filters recommended for the inverters.

Table 3 Combinations of inverter and EMC filter

Requirements Conducted noise Conducted noise
Inverter ¢ PWM carrier Length of motor IEC61800-3 category C2 IEC61800-3 category C1
nverter type frequency [ F | connecting cable | (EN55011 classA Group1) (EN55011 classB Group1)
(kHz) (m) Applicable filters Applicable filters
354 50 EMF3-4012A EMF3-4012A
VFAS1-2004PL~ : 100 EMF3-4012A -
VFAS1-2015PL 4116 20 EMF3-4012A EMF3-4012A
: 50 EMF3-4012A -
354 50 EMF3-4026B EMF3-4026B
VFAS1-2022PL, : 100 EMF3-4026B -
VFAS1-2037PL 4116 25 EMF3-4026B EMF3-4026B
: 50 EMF3-4026B -
I EVF3-40380 S
VFAS1-2055PL 41-16 25 EMF3-4035C EMF3-4035C
: 50 EMF3-4035C -
35-4 I EVF3-4046D S
VFAS1-2075PL 41-16 25 EMF3-4046D EMF3-4046D
: 50 EMF3-4046D -
o-q 50 EMF3-4072E EMF3-4072E
VFAS1-2110PM, 100 EMF3-4072E -
VFAS1-2150PM 4412 25 EMF3-4072E EMF3-4072E
: 50 EMF3-4072E -
925 50 EMF3-4090F EMF3-4090F
VFAS1-2185PM, : 100 EMF3-4090F -
VFAS1-2220PM 2612 25 EMF3-4090F EMF3-4090F
: 50 EMF3-4090F -
925 50 EMF3-4180H EMF3-4180H
VFAS1-2300PM~ : 100 EMF3-4180H -
VFAS1-2450PM 2612 25 EMF3-4180H EMF3-4180H
: 50 EMF3-4180H -
VFAS1-2550P,
VFAS1.2750P 25 100 EMF3-43001 -
3.5-4 50 EMF3-4012A EMF3-4012A
VFAS1-4007PL~ : 100 EMF3-4012A -
VFAS1-4022PL 4116 20 EMF3-4012A EMF3-4012A
: 50 EMF3-4012A -
3.5-4 50 EMF3-4026B EMF3-4026B
: 100 EMF3-4026B -
VFAS1-4037PL 41-16 25 EMF3-4026B EMF3-4026B
: 50 EMF3-4026B -
3.5-4 50 EMF3-4035C EMF3-4035C
VFAS1-4055PL, : 100 EMF3-4035C -
VFAS1-4075PL 4116 25 EMF3-4035C EMF3-4035C
: 50 EMF3-4035C -
3.5-4 50 EMF3-4046D EMF3-4046D
: 100 EMF3-4046D -
VFAS1-4110PL 41-16 25 EMF3-4046D EMF3-4046D
: 50 EMF3-4046D -
oed 100 EMF3-4072E EMF3-4072E
VFAS1-4150PL, 300 EMF3-4072E -
VFAS1-4185PL 4112 100 EMF3-4072E EMF3-4072E
: 200 EMF3-4072E -

(Continued overleaf)
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(Continued)
Requirements Conducted noise Conducted noise
Inverter type PWM carrier | Length of motor IEC61800-3 category C2 IEC61800-3 category C1
Vi .
vp frequency I F | connecting cable (EN55011 classA Group1) (EN55011 classB Group1)
(kHz) (m) Applicable filters Applicable filters
P 100 EMF3-4090F EMF3-4090F
300 EMF3-4090F -

VFAS1-4220PL 4.1~12 100 EMF3-4090F EMF3-4090F

i 200 EMF3-4090F -

225 100 EMF3-4092G EMF3-4092G
VFAS1-4300PL | 300 EMF3-4092G -
VFAS1-4370PL 2.6~12 100 EMF3-4092G EMF3-4092G

i 200 EMF3-4092G -

225 100 EMF3-4180H EMF3-4180H
VFAS1-4450PL~ | 300 EMF3-4180H -
VFAS1-4750PL 2.6~12 100 EMF3-4180H EMF3-4180H

i 200 EMF3-4180H -
VFAS1-4900PC~
VFAS1-4132KPC 2.5 100 EMF3-43001 -
VFAS1-4160KPC~
VFAS1-4280KPC 25 100 EMF3-4600J -
VFAS1-4355KPC~
VFAS1-4500KPC 25 100 EMF3-4600J x 2 -

(2) Use shielded cables for the power and control cables, including filter input cables and inverter output cables.
Route the cables and wires so as to minimize their lengths. Keep a distance between the power cable and the
control cable and between the input and output wires of the power cable. Do not route them in parallel or bind
them together, instead cross at right angle.

(3) Install the filter and the inverter in an enclosed steel cabinet, it is more effective in limiting the radiation. Earth the
cabinet body securely with the thickest and shortest possible electric wire installed away from the power cables.

(4) Route the EMC filter input and output wires apart from each other.

(5) To limit the radiation noise from cables, earth each shielded cable to the EMC plate. It is effective to earth
shielded cables in the vicinity of the inverter and filter (within a radius of 10cm from each of them). Inserting a

ferrite core in a shielded cable is even more effective in limiting the radiation noise.

(6) To further limit the radiation noise, insert a zero-phase reactor in the inverter output line and insert ferrite cores in
the earth cables of the EMC plate and cabinet.
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[Ex. Countermeasure - inverter wiring]

Strip and earth the shielded cable,
following the example shown in

Fig.
A\ _ap——
(2

Ve

Peel off the outer sheath of the cable

and fix the shielded part with a metal

saddle.

J

\_ EMC plate (Refer to Table 2.)

PG feedback signal line (Shielded cabless)
Control wiring (Shielded cabless)
Relay contact output FLA, FLB, FLC 4-wire RS485 communication line
(Shielded cabless)

Control wiring (Shielded cabless)

Logic input/output +SU, F, R, S1~S3, RES, Control wiring (Shielded cabless)
ST, NO, P24/PLC, OUT1, Analog input VI/Il, RR/S4, PP, CCA
OuT2, CC Analog output FM, AM, CCA
’7 £ EMCFILTER [/
————— Motor wiring (Shielded cabless)
Power supply wiring (Shielded cabless) U/T1, VIT2, W/T3

R/L1, S/L2, TIL3

Braking resistor wiring (Shielded cabless)
PA/+, PB

Fig. 2

[Operation with external signals]
When using signals from an external control device to operate the inverter, take the measures shown in Figure 3.
Ex.) When using the potentiometer and forward run/reverse run terminals

Ferrite core 1

I

Shielded cable or [Note 1]

Fig. 3
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[Accessories for countermeasure]
o Recommended shield cable : Showa electric Wire & Cable Co., LTD
Type :CV-S
Rating: 600V or less
Cross-sectional area: 2~1000mm?
If it is difficult to procure shielded cables, protect cables with conduit tubes.
o [Note 1] Recommended shield : SUMITOMO 3M Limited, Electromagnetic wave guard shielding sleeve
Type :DS-5,7,10, 14
o EMC filter Type :EMF3 series
o Recommended ferrite core 1 : TDK Corporation
Type :ZCAT3035-1330
Use the following, as required.

o Recommended ferrite core : NEC TOKIN Corporation
Type :ESD-R-47D-1
o Zero-phase reactor : Soshin Electric Co., Ltd.

Type :RC5078 or RC9129
o High-attenuation radio noise reduction filter  : Soshin Electric Co., Ltd.
Type : NF series

9.1.3 Low-voltage directive

The low-voltage directive provides for the safety of machines and systems. All Toshiba inverters are CE-marked in
accordance with the standard IEC61800-5-1 specified by the low-voltage directive, and can therefore be installed in
machines or systems and imported without a problem to European countries.

Applicable standard: |EC61800-5-1

Adjustable speed electrical power drive system
Pollution level: 2
Overvoltage category: 3

9.1.4 Measures to be taken to satisfy the low-voltage directive
When incorporating the inverter into a machine or system, it is necessary to take the following measures so that the
inverter satisfies the low-voltage directive.

(1) Install the inverter in a cabinet and ground the inverter enclosure. When doing maintenance, be extremely careful
not to put your fingers into the inverter through a wiring hole and touch a charged part, which may occur
depending on the model and capacity of the inverter used.

(2) Do not connect two or more wires to the main circuit earth terminal of the inverter. If necessary, install an
additional earth terminal on the EMC plate on which the inverter is installed and connect another cable to it. (Refer
to Fig. 4.) See the table of section 10.1.

(3) Install a non-fuse circuit breaker on the input side of the inverter.

Grounding
terminal Inverter

Install an earth terminal.

EMC plate

Fig. 4
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9.2

Measures to be taken to satisfy the UL/CSA standards

All VF-AS1 series inverters are certified by UL and CSA, and have nameplates with UL and CSA markings.

9.2.1 Caution in_installing the inverter

A UL certificate was granted on the assumption that the inverter would be installed in a cabinet. Therefore, install the
inverter in a cabinet and if necessary, take measures to maintain the ambient temperature (temperature in the
cabinet) within the specified temperature range.

For models designed for 15kW motors or smaller, if the cover on the top of the inverter is removed, the ambient
temperature can rise to 50°C in some cases, althoug h the maximum allowable ambient temperature is 40C .
Incidentally, models (with no cover on the top) designed for 18.5 kW motors or larger can be used at ambient
temperatures of up to 50C.

9.2.2 Caution_in_wiring and rated current

Use the UL conformed cables (Rating 75 °C or more, Use the copper conductors only.) to the main circuit terminals
(R/L1, S/L2, T/L3, U/T1, V/T2, W/T3). For FLA, FLB and FLC terminals, the round solderless terminal “V1.25-3" has
to be used with UL-certified electric wire.

For instruction in the United States, Integral solid state short circuit protection does not provide branch circuit
protection. Branch circuit protection must be provided in accordance with the National Electrical Code and any
additional local codes.

For instruction in the Canada, Integral solid state short circuit protection does not provide branch circuit protection.
Branch circuit protection must be provided in accordance with the Canadian Electrical Code and any additional local
codes.

= For recommended electric wire sizes, see Tables 5.

UL-certified rated output current is not the same as inverter unit rated current. Refer to Table 5.

9.2.3 Caution as to peripheral devices

Use the UL listed fuses at connecting to power supply.

The UL certification test on this inverter was conducted under the AIC* conditions shown in Table 4 (*: current that
flows in the event of a short-circuit in the power supply). Note that AIC currents vary depending on the capacity of the
motor used.

Table 4  Power supply short-circuit current and maximum input voltage

Input voltage Drive motor Power supply short-circuit and maximum input voltage

Suitable For Use On A Circuit Capable Of Delivering Not More Than 5,000A rms
Symmetrical Amperes, 240 Volts Maximum When Protected by CC Class Fuses.
Suitable For Use On A Circuit Capable Of Delivering Not More Than 5,000A rms

0.4kW

240V 0.75kW to 37kW ) )
Symmetrical Amperes, 240 Volts Maximum When Protected by J Class Fuses.
Suitable For Use On A Circuit Capable Of Delivering Not More Than 10,000A rms
45kW and over X X
Symmetrical Amperes, 240 Volts Maximum When Protected by J Class Fuses.
0.75KW to 1.5kW Suitable For Use On A Circuit Capablz.e Of Delivering Not More Than 5,000A rms
Symmetrical Amperes, 480 Volts Maximum When Protected by CC Class Fuses.
2.2KW to 37KW Suitable For Use On A Circuit Capable Of Delivering Not More Than 5,000A rms
i Symmetrical Amperes, 480 Volts Maximum When Protected by J Class Fuses.
Suitable For Use On A Circuit Capable Of Delivering Not More Than 10,000A rms
45kW to 132kW . )
Symmetrical Amperes, 480 Volts Maximum When Protected by J Class Fuses.
Suitable For Use On A Circuit Capable Of Delivering Not More Than 18,000A rms
480V 160kW to 220kW

Symmetrical Amperes, 480 Volts Maximum When Protected by J Class Fuses.
Suitable For Use On A Circuit Capable Of Delivering Not More Than 30,000A rms
Symmetrical Amperes, 480 Volts Maximum When Protected by T Class Fuses.
Suitable For Use On A Circuit Capable Of Delivering Not More Than 30,000A rms
Symmetrical Amperes, 480 Volts Maximum When Protected by J Class Fuses.
Suitable For Use On A Circuit Capable Of Delivering Not More Than 42,000A rms
Symmetrical Amperes, 480 Volts Maximum When Protected by J Class Fuses.

280kW

355kW to 400kW

500kW
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Table 5 AIC, Fuse and Wire sizes
Vi Applicable uL AIC (A) Fuse class | Input wire sizes of | Output wire sizes of
oltage q . - Earth
class motor Inverter model | output current (Interruptlng and current power circuit power circuit *4
[kW] (A) *2,*3 capacity) (A) *4 *
0.4 VFAS1-2004PL 25(LF=4) AIC 5000A CC 7Amax. AWG 14 AWG 14 AWG 14
0.75 VFAS1-2007PL 48(LF=4) AIC 5000A J 15Amax. AWG 14 AWG 14 AWG 14
1.5 VFAS1-2015PL 78(LF=4) AIC 5000A J 25Amax. AWG 14 AWG 14 AWG 14
2.2 VFAS1-2022PL | 11.0 (£ F=Y) AIC 5000A J 25A max. AWG 12 AWG 12 AWG 14
3.7/4.0 VFAS1-2037PL | 17.5 (L F=H) AIC 5000A J 45Amax. AWG 10 AWG 10 AWG 12
5.5 VFAS1-2055PL | 253 (£ F=4) AIC 5000A J 60Amax. AWG 8 AWG 8 AWG 10
7.5 VFAS1-2075PL | 322 (£ F=4) AIC 5000A J 70Amax. AWG 8 AWG 8 AWG 10
200v |11 VFAS1-2110PM | 48.3 (L F=4) AIC 5000A J 90Amax. AWG 4 AWG 4 AWG 10
class |15 VFAS1-2150PM | 62.1 (£ F=4) AIC 5000A J 110Amax. AWG 4 AWG 4 AWG 10
18.5 VFAS1-2185PM | 74.8 (£ F=.5) | AIC 5000A J 125Amax. AWG 3 AWG 3 AWG 8
22 VFAS1-2220PM | 88 (L F=2.5) | AIC 5000A J 150Amax. AWG 2 AWG 2 AWG 8
30 VFAS1-2300PM | 114 (£F=£.5) | AIC 5000A J 200Amax. AWG 2/0 AWG 2/0 AWG 6
37 VFAS1-2370PM | 143 (£ F -E’ 5) | AIC 5000A J 225Amax. AWG 3/0 AWG 3/0 AWG 6
45 VFAS1-2450PM | 169 (£ F=Z.5) | AIC 10000A | J300Amax. AWG 4/0 AWG 4/0 AWG 6
55 VFAS1-2550P | 221 (£ F = E' 5) | AIC 10000A | J350Amax. AWG 3/0 x 2 AWG 3/0 x 2 AWG 2
75 VFAS1-2750P | 285 (£ F=£.5) | AIC 10000A | J450Amax. AWG 4/0 x 2 250MCM x 2 AWG 2
0.75 VFAS1-4007PL 21 (LF=4) AIC 5000A CC 6Amax. AWG 14 AWG 14 AWG 14
1.5 VFAS1-4015PL 34(LF=4) AIC 5000A | CC 12Amax. AWG 14 AWG 14 AWG 14
2.2 VFAS1-4022PL 48 (LF=4) AIC 5000A J 15Amax. AWG 14 AWG 14 AWG 14
3.7/4.0 VFAS1-4037PL 76(LF=4) AIC 5000A J 25Amax. AWG 12 AWG 12 AWG 14
5.5 VFAS1-4055PL | 11.0 (£ F=Y) AIC 5000A J 40Amax. AWG 10 AWG 10 AWG 12
7.5 VFAS1-4075PL | 14.0(£F=%) | AIC 5000A J 40Amax. AWG 10 AWG 10 AWG 12
11 VFAS1-4110PL | 21.0(L F=Y) AIC 5000A J 60Amax. AWG 8 AWG 8 AWG 10
15 VFAS1-4150PL | 27.0 (£ F=4) AIC 5000A J 70Amax. AWG 6 AWG 6 AWG 10
18.5 VFAS1-4185PL | 34.0 (£ F=4) AIC 5000A J 70Amax. AWG 6 AWG 6 AWG 10
22 VFAS1-4220PL | 40.0 (£ F=4) AIC 5000A J 80Amax. AWG 6 AWG 6 AWG 10
30 VFAS1-4300PL | 52.0 (£ F=H) AIC 5000A J 90Amax. AWG 4 AWG 4 AWG 10
37 VFAS1-4370PL | 65.0 (£ F=2.5) | AIC 5000A | J 110Amax. AWG 3 AWG 3 AWG 8
45 VFAS1-4450PL | 77.0 (£ F=2.5) | AIC 10000A | J 150Amax. AWG 1 AWG 1 AWG 8
55 VFAS1-4550PL | 96.0 (£ F=2.5) | AIC 10000A | J 175Amax. AWG 1/0 AWG 1/0 AWG 6
75 VFAS1-4750PL | 124.0 (£ F=£.5) | AIC 10000A | J 225Amax. AWG 3/0 AWG 3/0 AWG 6
AWG 1/0 x 2 AWG 1/0 x 2 AWG 2
00 90 VFAS1-4900PC | 179.0 ([ F=2.5) | AIC 10000A | J 250Amax. 250 MCM x 2 *1 250 MCM x 2 *1 250 MOM *1
AWG 3/0 x 2 AWG 3/0 x 2 AWG 2
class | 119 VFAS1-4110KPC | 215.0 (£ F=Z.5) | AIC 10000A | J 300Amax. 250 MCM x 2 °1 250 MCM x 2 *1 250 NOM “1
AWG 4/0 x 2 AWG 4/0 x 2 AWG 1
132 VFAS1-4132KPC | 269.0 (£ F=2.5) | AIC 10000A | J 350Amax. 250 MCM x 2 *1 250 MCM x 2 *1 250 MOM *1
300 MCM x 2 300 MCM x 2 AWG 1
160 VFAS1-4160KPC | 314.0 ([ F=2.5) | AIC 18000A | J 400A max. 350 NCM x 2 *1 350 NCM x 2 *1 250 NOM “1
AWG 4/0 x 3 AWG 4/0 x 3 AWG 1/0
200 VFAS1-4200KPC | 387.0 (£ F=2.5) | AIC 18000A | J 500Amax. 350 MCM x 3 *1 350 MCM x 3“1 | 250 MCM x 2 *1
250 MCM x 3 250 MCM x 3 AWG 2/0
220 VFAS1-4220KPC | 427.0 ([ F=2.5) | AIC 18000A | J 500Amax. 350 MCM x 3 *1 350 MCM x 3“1 | 250 MOM x 2 *1
350 MCM x 3 350 MCM x 3 AWG 3/0
280 VFAS1-4280KPC | 560.0 (£ F=£.5) | AIC 18000A | T 700Amax. 350 MCM x 3 *1 350 MCM x 3 “1 | 250 MCM x 2 *1
400 MCM x 2 x 2 400 MCM x 4 AWG 4/0
355 VFAS1-4355KPC | 671.0 (£ F=¢'.5) | AIC 30000A | J450A x 2 max. 500 MCM x 2 % 21 500 MCM x 4 *1 500 MCM *1
500 MCM x 2 x 2 500 MCM x 4 AWG 4/0
400 VFAS1-4400KPC | 769.0 ([ F=2.5) | AIC 30000A | J500A x 2 max. 500 MCM * 2 % 21 500 MCM x 4 *1 500 MCM *1
400 MCM x 3 x 2 400 MCM x 5 250 MCM
500 VFAS1-4500KPC | 941.0 ([ F=2.5) | AIC 42000A | J600A x 2 max. 500 MCM x 3 x2* 1 500 MCM x 5 *1 500 MCM *1

*1: This part shows the wiring size with using the Lug terminal.
The Lug terminals are an option.
*2: UL output current is different from unit rating output current.
*3: The value of the UL rated output current is applicable when the carrier frequency (£ F ) is less than the value
shown in the table.

*4: The cables used must be 75T copper cables with in 40°C ambient temperature.

9.2.4 Caution as to the protection of motors from overload

When using the inverter’s thermal protection function to protect the motor from overload, read the instruction manual
included with the inverter carefully and set parameters according to the specifications of the motor used.
When using the inverter to control the operation of multiple motors, install an overload relay for each individual motor.

1-9
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10. SelecWchs

/\ Warning

0 * When using the inverter without the front cover, be sure to place the inverter unit inside a cabinet. If
they are used outside the cabinet, it may cause electric shock.

Mandatory

« Be sure to ground every unit. If not, it may cause electric shock or fire on the occasion of failure,
short-circuit or electric leak.

Be Grounded

10.1 Selection of wiring materials and devices
Wire size
Voltage | APPlicable putene | OupIErA | DCterminal | Bakngunt | Earth cabl
Oltage nput terminal utput terminai erminal raking uni al caple
dass | Mo | Mnverter model R.S.T) (U, V, W) (optional) (*4)
AWG mm AWG mm AWG mm AWG | mm AWG | mm
(*5) (*6) (*5) (6) (*5) (6) | (*5) | (6) | (*5) [(7)
04 VFASI2004PL | 14 | 16 | 14 | 16 | 14 | 16 | 14 [ 15[ 14 |26
0.75 VFASI-2007PL |14 | 16 | 14 | 15 | 14 | 15 | 14 [ 15| 14 |25
15 VFAST-2016PL | 14 | 15 | 14 | 15 | 12 | 15 | 14 [ 15| 14 |25
2.2 VFAST-2022PL | 12| 15 | 12 | 15 | 10 | 25 | 14 [ 15| 14 |25
3.7/4.0 | VFAS1-2037PL | 10 4 10 4 8 6 | 14 [ 15| 12 | 4
55 VFAS1-2055PL | 8 6 8 6 6 10 | 14 [15] 10 [ 6
75 VFAS1-2075PL | 8 10 8 10 4 16 | 12 [25] 10 [ 10
200v [11 VFAST-2110PM |4 16 4 16 3 16 | 10 [ 4 [ 10 [ 16
class [15 VFAST-2150PM |4 25 2 25 1 2% | 8 |6 | 10 |16
185 | VFAS1-2185PM | 3 25 3 25 | 10 | 35 | 8 [10] 8 |16
22 VFAST-2220PM | 2 25 2 25 | 20 | 35 | 6 [ 16| 8 |16
30 VFAST-2300PM | _2/0 | 50 | 20 | 50 | 40 | 70 | 4 [ 26| 6 |25
a7 VFAST-2370PM | 30 | 70 | 30 | 70 [ %0mMcM | 85 | 3 [ 35 | 6 |35
45 VFAS1-2450PM | _4/0 |70 | 40 | 70 [ awwcM | 9 | 2 |50 | 6 | 35
55 VFAS1-2550P | 3/0x2_| 70x2 | 3/0x2 | 120 | 4/0x2 | 85x2 | 10 | 50 | 2 | 70
75 VFAST1-2750P_| 4/0x2_| 95x2_|250MCMx2| 70x2_|300MCMx2| 120x2 | _1/0_[35x2| 2 | 95
0.75 VFAST-4007PL | 14 | 15 | 14 | 15 | 14 | 15 | 14 [ 15| 14 |25
15 VFAST-4016PL | 14 | 16 | 14 | 1.5 | 14 | 15 | 14 [ 15[ 14 |25
2.2 VFAST-4022PL | 14 | 16 | 14 | 15 | 14 | 15 | 14 [ 15| 14 |25
3.7/4.0 | VFASI14037PL | 12 | 15 | 12 | 15 | 10 | 25 | 14 |15 14 |25
5.5 VFAST-4055PL |10 | 25 | 10 | 25 8 4 | 14 [15] 12 |25
75 VFAST-4075PL | 10 4 10 4 8 6 | 14 [15] 12 | 4
11 VFAST-4110PL | 8 6 8 6 6 10 | 14 [15] 10 | 6
15 VFAST-4150PL 10 6 10 4 16 | 12 [25] 10 [ 10
185 VFAST-4185PL | 6 10 6 10 2 16 | 10 [25] 10 [ 10
22 VFAS1-4220PL | 6 10 6 10 3 16 | 10 [ 4 | 10 |10
30 VFAS1-4300PL | 4 16 4 16 2 2% | 8 |6 | 10 |16
37 VFAST-4370PL | 3 25 3 25 1 % | 8 [10] 8 |16
a00v |45 VFAST1-4450PL | 1 35 1 35 | 20 | 50 | 6 [ 16| 8 |16
class [55 VFAST-4550PL | 10| 50 | 10 | 50 | 80 | 70 | 6 |16 | 6 | 25
75 VFAST-4750PL | 300 | 70 | 30 | 70 | 7sMcM | ©5 | 3 [ 85 | 6 | 35
90 VFAS1-4900PC | 1/0x2_| 70x2 | 1/0x2 | 95 | tiox2 | 852 | /0 | 35 | 2 | 70
110 VFAST-4110KPC | 3/0x2 | 96%2 | 3/0x2 | 120 | 2/0x2 | 120x2| 100 | 50 | 2 | 95
132 VFAST-4132KPC | 4/0x2 | 96x2 | 4/0x2 | 150 | 4/0x2 | 120x2 | 400 | 70 | 100 | 95
160 VFAST-4160KPC [300MCMx2| 1202 |300MCMx2| 86x2 [350MCM<2| 150x2 | 4/0 | 95 | 1/0 [ 120
200 VFAST-4200KPC | 4/0x3 | 150x2 | 4/0x3 | 120x2 | /0x3 | 150x3 |300MCM | 150 | _1/0 | 150
220 VFAST-4220KPC [Z500CMx3] 1503 |250MCMx3| 120x2 | 4/0x3 | 150x3 |300MCM | 150 | _2/0 | 150
280 VFAS1-4280KPC |350MCNIx3] 1503 |360MCNIx3| 185%2_|300MCM<3 | 150x4 | 300MCM | 150 | 30 [120%2
355 VFAS1-4355KPC | N | R0 |y | 150x3 |soonicha | 185x4 [ssouciiltesx2| 40 |t20x2
400 Vrast-a400kpe | SNET | TOOTR2 190U 185x3 [soomcuee | TOO [ssowcnnz|tesx2| 410 f150x2
400MCM | 150+3+2 [400MCNI<5 | 185%4 1804
500 VFAS1-4500KPC | JRET | TOR2 400U TR0 [soomcneea | TR [ssowcivez| 852 | 250MCM |150x2

(*1): The recommended cable size is that of the cable (e.g. 600V class, HIV cable) with continuous maximum permissible temperature of 75C. Ambient
temperature is 40T or less and the wiring distance is 30m or less.

(*2): For the control circuit, use shielded wires whose size (cross-section) is 0.75 mm? or more.

(*3): For the earth cable, use wires larger than the specified ones in size (cross-section).

(*4): Recommended wire size for an optional braking resistor. Refer to 5.19 for use of external braking resistor.

(*5): This cable size is conformity to UL508C.

(*6): This cable size is conformity to IEC60364-5-52.

(*7): This cable size is conformity to IEC60364-5-54.

(*8): The recommended cable is 600V class HIV cable with permissible temperature of 90C.

(*9): The number refers to a cable composition. For example, in the case of “120x2x2”; 120x2x2€—I— Number of cables connected in parallel on the terminal board
Number of cableszconnecied to each terminal board

Wire size 120mm’

J-1
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(*10):The inverter main circuit wiring of 355 - 500 kW should be used the electric wire size shown in the table using the

terminal board.

The electric wire which can turn on the input current should be used between the source power and a terminal board.
The electric wire which can turn on the output current should be used between a terminal board and a motor.

Terminal board

MCC MC
g g
1 1
——er
] ]
——o

[FR DIV |

Inverter

Terminal board

J-2
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B Selection of wiring equipment

Molded Case Circuit Breaker Magnetic contactor
(MCCB) (MC)
. Input current(A] Without With Without With
Voltage | Applicable
Inverter model Reactor Reactor Reactor Reactor
class | motor (kW] Operationl Operationl
Without With Rated current | Rated current
Reactor Reactor Al Al current [A] current [A]
AC-1 AC-1
0.4 VFAS1-2004PL 3.5 2.1 5 5 25 25
0.75 VFAS1-2007PL 6.1 3.2 10 5 25 25
1.5 VFAS1-2015PL 1.3 6.4 15 10 25 25
2.2 VFAS1-2022PL 15 9.3 20 15 25 25
3.7/4.0 VFAS1-2037PL 25.8 15.5 30 30 32 25
55 VFAS1-2055PL 35 22.5 50 40 40 25
7.5 VFAS1-2075PL 45 345 60 40 50 40
200V 11 VFAS1-2110PM - 533 - 75 - 80
class 15 VFAS1-2150PM - 71.7 - 100 - 80
18.5 VFAS1-2185PM - 77 - 100 - 80
22 VFAS1-2220PM - 88 - 125 - 125
30 VFAS1-2300PM - 124 - 150 - 125
37 VFAS1-2370PM - 141 - 175 - 250
45 VFAS1-2450PM - 167 - 200 - 250
55 VFAS1-2550P - 200 - 250 - 275
75 VFAS1-2750P - 271 - 350 - 350
0.75 VFAS1-4007PL 3.7 2.1 5 4 25 25
1.5 VFAS1-4015PL 5.8 3.8 10 6.3 25 25
22 VFAS1-4022PL 8.2 5.7 14 10 25 25
3.7/4.0 VFAS1-4037PL 14.1 8.7 18 14 25 25
5.5 VFAS1-4055PL 20.3 12.7 32 25 25 25
7.5 VFAS1-4075PL 27 16.3 32 25 32 25
1 VFAS1-4110PL 36.6 215 50 30 40 32
15 VFAS1-4150PL 48 33.5 60 40 50 40
18.5 VFAS1-4185PL - 455 - 60 - 50
22 VFAS1-4220PL - 50 - 60 - 50
30 VFAS1-4300PL - 66 - 100 - 80
37 VFAS1-4370PL - 84 - 100 - 125
222\; 45 VFAS1-4450PL - 104 - 125 - 125
55 VFAS1-4550PL - 120 - 150 - 125
75 VFAS1-4750PL - 167 - 200 - 250
90 VFAS1-4900PC - 166 - 200 - 250
110 VFAS1-4110KPC - 202 - 250 - 275
132 VFAS1-4132KPC - 238 - 300 - 315
160 VFAS1-4160KPC - 289 - 350 - 350
200 VFAS1-4200KPC - 356 - 500 - 500
220 VFAS1-4220KPC - 396 - 500 - 500
280 VFAS1-4280KPC - 494 - 700 - 700
355 VFAS1-4355KPC - 636 - 1000 - 1000
400 VFAS1-4400KPC - 707 - 1000 - 1000
500 VFAS1-4500KPC - 875 - 1200 - 1600
(*1): Selections for use of the Toshiba 4-pole standard motor with power supply voltage of 200V/400V-50Hz.
(*2): Choose the MCCB according to the power supply capacity.
For comply with UL and CSA standard, use the fuse certified by UL and CSA.
(*3): When using on the motor side during commercial-power supply operation, choose the MC with class AC-3 rated current

for the motor rated current.

("4
("5

: Attach surge killers to the magnetic contactor and exciting coil of the relay.
. In the case the magnetic contactor (MC) with 2a-type auxiliary contacts is used for the control circuit, raise the reliability

of the contact by using 2a-type contacts in parallel connection.

(6

: For 200V/55kW model and larger and 400V/90kW model and larger, be sure to install a DC reactor.

J-3
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10.2

Installation of a magnetic contactor

If using the inverter without installing a magnetic contactor (MC) in the primary circuit, use an MCCB (with a power
cutoff device) to open the primary circuit when the inverter protective circuit is activated.

If using a braking resistor or braking resistor unit, install a magnetic contactor (MC) or Molded Case Circuit Breaker
with a power cutoff device to the power supply of the inverter, so that the power circuit opens when the failure
detection relay (FL) in the inverter or the external overload relay is activated.

H Magnetic contactor in the primary circuit

To detach the inverter from the power supply in any of the following cases, insert a magnetic contactor (primary-side
magnetic contactor) between the inverter and the power supply.

(1) If the motor overload relay is tripped

(2) If the protective detector (FL) built into the inverter is activated

(3) In the event of a power failure (for prevention of auto-restart)

(4) If the resistor protective relay is tripped when a braking resistor or braking resistor unit is used

When using the inverter with no magnetic contactor (MC) on the primary side, install a Molded Case Circuit Breaker
with a voltage tripping coil instead of an MC and adjust the Molded Case Circuit Breaker so that it will be tripped if the
protective relay referred to above is activated. To detect a power failure, use an undervoltage relay or the like.

MCCB MC Motor
—X_—o_—0R/L1 [Vagko
Power supply _)(/_,/_( S/L2 VIT2@
—X_—o_—OTL3 WIT3@

ST Stand by

F Y Forward

R _~"%Reverse

cc

Example of connection of a magnetic contactor in the primary circuit
Note on wiring
« When frequently switching between start and stop, do not use the magnetic contactor on the primary side as an
on-off switch for the inverter.
Instead, stop and start the inverter by using terminals F and CC (forward run) or R and CC (reverse run).
+ Be sure to attach a surge killer to the exciting coil of the magnetic contactor (MC).

B Magnetic contactor in the secondary circuit

10.3

A magnetic contactor may be installed on the secondary side to switch controlled motors or supply commercial power
to the load when the inverter is out of operation.

Note on wiring

« Be sure to interlock the magnetic contactor on the secondary side with the power supply to prevent commercial
power from being applied to the inverter output terminals.

« When installing a magnetic contactor (MC) between the inverter and the motor, avoid turning the magnetic
contactor on or off during operation. Turning the magnetic contactor on or off during operation causes a current to
rush into the inverter which could lead to malfunction.

Installation of an overload relay

1) The VF-AS1 inverter has an electronic-thermal overload protective function.
In the following cases, however, an overload relay suitable for the adjustment of the motor electronic thermal
protection level (& H ~ ) or appropriate to the motor used should be installed between the inverter and the motor.
* When using a motor with a current rating different to that of the corresponding Toshiba general-purpose motor
* When operating a single motor with an output smaller than that of the applicable standard motor.
When operating multiple motors at a time, be sure to install an overload relay for each individual motor.

2) When using the VF-AS1 inverter to operate a constant-torque motor, such as the Toshiba VF motor, adjust the
protection characteristic of the electronic thermal protection unit (&L /7) to the VF motor use.

3) Itis recommended to use a motor with a thermal relay embedded in the motor coil to give sufficient protection to
the motor, especially when it runs in a low-speed range.

J4
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10.4  Application and functions of options

Separate type options shown below are prepared for the inverter VF-AS1
(2) DC reactor
(DCL)

(200kW models and larger)

(4) Braking resistor  (4) Braking resistor/Braking unit

No-fuse (3) EMC filter for CE
breaker Magnetic compliance
Power supply  (MCCB) contactor

MC)
(D

motor

(5) Motor end surge voltage
suppression filter (for 400V
models only)

(1) Input AC reactor
(ACL)

(6) Control power supply
backup option

Sorts of separate-type options

No. Option name Function, purpose.
Input AC reactor To be used for improvement of input power-factor of the inverter power source, for reducing
(ACL) higher harmonic or suppressing external surge. The input reactor can be installed when the

power capacity is 500 kVA or more and it is 10 times or more as high as the inverter capacity
or there are some source distorted wave generation such as a thyristor, etc. and a high
capacity inverter connected with the same distribution system.

(1)
Effect
Type of Harmonic suppression
Power-factor External surge
reactor improvement 200V, 3.7/4.0kW Otljer_ suppression
or less combination
Input AC Effective Effective Effective Effective
DC reactor(DCL) reactor
DC reactor \Very effective| Effective Very effective Not effective

The DC reactor is superior to the input AC reactor in power-factor improvement. For the
inverter system that is required to be high reliable, it is recommended to use the input AC
2 reactor that effectually suppresses external surge together with the DC reactor.
200V/11 to 45kW models and 400V/18.5 to 75kW models come with a built-in DC rector as
standard equipment.
*If you are using a 200V/55kW model or larger or a 400V/90kW model or larger, be sure to
connect a DC reactor. (No DC reactor is required when the inverter is powered from a DC
power supply.)

EMC Directive If EMC filter is installed in proper connection, the inverter has consistency with EMC

@) compliant noise commands. 200V/0.4kW to 200V/7.5kW models and 400V/0.75 to 400V/500kW models come
reduction filter standard with built-in noise filters. The effectiveness of the built-in filter can, however, be
(EMF3-*****) increased by adding an EMC filter.
Braking resistor To be used to shorten deceleration time for the reason of frequently operated quick
Braking unit deceleration and suspension or high inertia load. This increases consumption of

(4)

regenerative energy in dynamic braking.
For 200kW more inverter, it requires the braking unit.

Motor end surge voltage | In a system in which 400 V class general motor is driven by a voltage PWM type inverter
suppression filter using a high-speed switching device (IGBT, etc.), surge voltage depending on cable constant
(for 400 V models only) | may cause deterioration in insulation of motor winding. Take measures against surge voltage
such as use of insulation-reinforced motor, installation of AC reactor, surge voltage
suppression filter, sine wave filter and so on in the inverter’s output side.

Note) Set the carrier frequency to 4.0~8.0kHz when sine wave filter is used.

®)

Control power supply The VF-AS1 supplies control power from the main circuit power supply in it. The optional
backup option backup unit is designed to supply control power in the event the main circuit power supply
(6) shuts down.

The optional backup unit can be used with both 200V and 400V models.

Unit type: CPS002Z
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No.

Option name

Function, purpose.

LED Remote Keypad
option

(with parameter copy
function)

Extention operation panel unit with parameter copy function. Includes LED display,
RUN/STOP key, UP/DOWN key, MODE key, ENT key, EASY key, and COPY MODE key.
(When using this unit, set as follows: F & 5 (common serial transmission waiting time) =
0.0 0 (default setting). Use communication cable No. 10 to connect to the inverter.

Panel type: RKP002Z

Cable type: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m)

LCD Remote Keypad
option

This LCD operation panel unit can be installed to the inverter unit. Includes LCD display,
RUN key, STOP/RESET key, job dial, ESC key, FWD/REV key and F1 to F4 key.
Special cable is needed to connect the inverter and LCD panel.

Panel type: RKP004Z

LCD cable type: CAB0071 (1m), CAB0073 (3m), CAB0075 (5m) , CAB00710 (10m)

USB communication
converter unit

(for communication with
multiple inverters)

More than one inverter can be controlled with a personal computer and so on if this unit is

used for connection between inverters and personal computer.

« Computer link: Since this unit makes it possible to connect inverters with higher-class
computer, FA computer, etc., a data communication network can be
constructed among multiple inverters.

Unit type: USB001Z

(10)

Communication cable

For RS485/USB communication (between inverter and RS485/USB communication
conversion unit)
Cable type: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m)

(1)

Operation panel

Afrequency meter, frequency setup device, RUN/STOP (forward, reverse) switch are built in
this operation panel. (Model: CBVR-7B1)

(12)

heat sink outside
protrusion option

This allows is heat generated inside panels to be reduced

J-6
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Selection table of separate-type options (1/2)

Applicable Y Dynamic =
Voltage motor Inverter EMC filter DC reactor brake drive circuit| Control power
class (kW] model * (DCL) (G(;I';;) supply backup
0.4 VFAS1-2004PL Built-in Option Built-in Option
0.75 VFAS1-2007PL Built-in Option Built-in Option
1.5 VFAS1-2015PL Built-in Option Built-in Option
2.2 VFAS1-2022PL Built-in Option Option
3.7/4.0 VFAS1-2037PL Built-in Option Option
5.5 VFAS1-2055PL Built-in Option Built-in Option
7.5 VFAS1-2075PL Built-in Option Built-in Option
11 VFAS1-2110PM Option Built-in Built-in Option
200V 15 VFAS1-2150PM Option Built-in Built-in Option
class 18.5 VFAS1-2185PM Option Built-in Built-in Option
22 VFAS1-2220PM Option Built-in Built-i Option
30 VFAS1-2300PM Option Built-in Built-in Option
37 VFAS1-2370PM Option Built-in Built-in Option
45 VFAS1-2450PM Option Built-in Built-in Option
55 VFAS1-2550P Option Altached as Built-in Option
standard
75 VFAS1-2750P Option Altached as Built-in Option
standard
0.75 VFAS1-4007PL Built-in Option Built-in Option
1.5 VFAS1-4015PL Built-in Option Built-in Option
22 VFAS1-4022PL Built-in Option Option
3.7/4.0 VFAS1-4037PL Built-in Option Option
5.5 VFAS1-4055PL Built-in Option Built-in Option
7.5 VFAS1-4075PL Built-in Option Built-in Option
" VFAS1-4110PL Built-in Option Built-in Option
15 VFAS1-4150PL Built-in Option Built-in Option
18.5 VFAS1-4185PL Built-in Built-in Built-in Option
22 VFAS1-4220PL Built-in Built-in Option
30 VFAS1-4300PL Built-in Built-in Option
37 VFAS1-4370PL Built-in Built-in Built-in Option
45 VFAS1-4450PL Built-in Built-in Built-in Option
55 VFAS1-4550PL Built-in Built-in Built-in Option
75 VFAS1-4750PL Built-in Built-in Built-in Option
90 VFAS1-4900PC Built-in Altached as Built-in Option
400V standard
class 10 VFAS1-4110KPC Built-in Attached as Built-in Option
standard
132 VFAS1-4132KPC Built-in Attached as Built-in Option
standard
160 VFAS1-4160KPC Built-in Attached as Built-in Option
standard
200 VFAS1-4200KPC Built-in Attached as Option Option
standard
220 VFAS1-4220KPC Built-in Attached as Option Option
standard
280 VFAS1-4280KPC Built-in Attached as Option Option
standard
355 VFAS1-4355KPC Built-in Altached as Option Option
standard
400 VFAS1-4400KPC Built-in Altached as Option Option
standard
500 VFAS1-4500KPC Built-in Altached as Option Option
standard

(*1): For the types and effects of EMC filters, refer to section 9.1.

(*2): An optional braking resistor is required for every model of any capacity (see Selection table of separate-type options (2/2)).
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Selection table of separate-type options (2/2)
; Motor end Control
Voltage Apmgtc;ble Inverter Input AC reactor DC(Dr%aLc)tor Braking resistor | surge voltage power
class kW] model (ACL) (*6) 1) suppression supply
filter (*4) backup
0.4 VFAS1-2004PL. DCL3-4015 (*5)
0.75 VFAS1-2007PL PFL-20058 DCL3-2007 PBR-2007
1.5 VFAS1-2015PL DCL3-2015
2.2 VFAS1-2022PL PFL-2011S DCL3-2022 PBR-2002
3.7/4.0 VFAS1-2037PL PFL-2018S DCL3-2037 PBR-2037
55 VFAS1-2055PL PFL-2025S DCL3-2055
75 VFAS1-2075PL PEL-2050S DCL3-2075 PBR7-004W015
200V 11 VFAS1-2110PM
class 15 VFAS1-2150PM PBR7-008W7R5 -
18.5 VFAS1-2185PM PFL-2100S
22 VFAS1-2220PM Built-in
30 VFAS1-2300PM PFL-2150S PBRT-0TTW3R?
37 VFAS1-2370PM
45 VFAS1-2450PM PFL-2200S PBR7-035W 1R8
55 VFAS1-2550P PFL-2300S
Attached as standard DGP600W-B1
75 VFAS1-2750P PFL-2400S [DGPBOOW-C1]
0.75 VFAS1-4007PL DCL3-4007
1.5 VFAS1-4015PL PFL-4012S DCL3-4015 PBR-2007 MSF-40152
2.2 VFAS1-4022PL DCL3-4022 MSF-40372
3.7/4.0 VFAS1-4037PL DCL3-4037 PBR-4037
55 VFAS1-4055PL DCL3-4055
75 VFAS1-4075PL PFL-4025S DCL3-4075 PBR7-004W060 MSF-40752
11 VFAS1-4110PL DCL3-4110
15 VFAS1-4150PL DCL3-4150 PBR7-008W30 MSF-41502
18.5 VFAS1-4185PL. PFL-4050S
22 VFAS1-4220PL MSF-42202 CPS002Z
PBR7-017W15
30 VFAS1-4300PL MSF-43702
37 VFAS1-4370PL PFL-4100S Built-in
45 VFAS1-4450PL PBR7-017W7R5 MSF-45502
55 VFAS1-4550PL PFL-4150S
75 VFAS1-4750PL PBR7-017W3R7 MSF-4750Z
90 VFAS1-4900PC MSL-4215T
110 VFAS1-4110KPC PFL-4300
400V DGPB00W-B2 MSL-4314T
class 132 VFAS1-4132KPC PEL-4400S [DGPB0OW-C2]
160 VFAS1-4160KPC
: PB7-4200K(*2) MSL-4481T
200 VFAS1-4200KPC PFL-4600S DGP60OW-B3
220 VFAS1-4220KPC [DGP60OW-C3]
PB7-4200K(*2)
280 VFAS1-4280KPC PFL-4800S DGP600W-B4
Attached as standard
[DGP60OW-C4] MSL-4759T
PB7-4400K(*2)
355 VFAS1-4355KPC PEL4450S DGP600W-B3
x2(parallel) *2(parallel)
400 VFAS1-4400KPC [DGPEOOW-C3
x2(parallel)]
PB7-4400K(*2)
DGPB00W-B4 MSL-41188T
500 VFAS1-4500KPC f;“:zﬁ) x2(parallel)
P [DGPBOOW-C4
x2(parallel)]

(*1): Model in square brackets is fitted with top cover.
(*2): To use a 400V/200kW inverter or larger in combination with an external braking resistor (DGP600 series), a braking unit (PB7) with a built-in braking

resistor drive circuit is also needed.

(*3): The options are selected based on the premise that 600V HIV insulated wires (continuous allowable temperature: 75C) are used.
(*4): Each MSF-****Z model is composed of a reactor, a resistor and a capacitor, and as a guide, use a cable 300m or less in length to connect the

inverter to the motor.

Each MSL-****T model is an output-dedicated surge suppression reactor, and as a guide, use a cable 100m or less in length (or 50m or less for a
shielded cable) to connect the inverter to the motor, although allowable cable lengths vary according to the input voltage.)
(*5): These reactors are usable for each of 200V class and 400V class.
(*6): Be sure to connect DC reactor to 200V-55kW or more or 400V-90kW or more inverter. (Not necessary for DC power input.)
When a 200V-55kW or more inverter or 400V-90 to 280kW inverter is replaced with new one, the reactor (model: DCL-****) used with the current
inverter can be used as-is with the new inverter. In such cases, therefore, you do not need to purchase any reactors in this table.
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10.5 Optional internal devices

Here are the internal devices optionally available. There are two types of optional devices: Add-on type and Plug-in
type.

M Table of optional devices

. . Type of
Option name Function, purpose Model . .
installation
1)E ion |, 1 opti
(1) Expansion 1/O card1 option ETB003Z Add-on

(Logic input/output + PTC input) .
- - Used to extend input and output
(2) Expansion 1/0 card2 option terminals
(Function of the above optional card 1 ’ ETB004Z Add-on
+ Analogue input/output + Pulse input)

Expansion
terminal
function

. L ) Used to connect to a CC-Link
(3) CC-Link communication option CCL001Z Add-on
network for control.

) L . Used to connect to a DeviceNet
(4) DeviceNet communication option DEV002Z Add-on
network for control.

5) PROFIBUS-DP communication option Used to connect o a PDP002Z Add-on
( unication opioN | b OFIBUS-DP network for control.

Communication
function

(6) PG feedback option

VEC004Z Plug-in
(Push-pull 12V)

c

o 7) PG feedback option

© ™ P Used to issue motor pulse train rate | VEC005Z Plug-in
S (Push-pull 15V)

= (8) PG feedback opt commands or used for sensor

S on

2 ) eedback optio vector control. VEC006Z Plug-in
o] (Push-pull 24V)

(9) PG feedback option

VEC007Z | Plug-i
(RS422-5V) coo ug-n

B Functions of Add-on type options
(1) Expansion 1/0 card1 option (Logic input/output + PTC input)

Function Description
Multifunction programmable contact No-voltage contact input (24Vdc-5mA or less)
input (4 points) Sink logic input (at a common voltage of 24V) Source logic input
ON: Less than 10Vdc ON: 11Vdc or more
OFF: 16Vdc or more OFF: Less than 5Vdc
Multifunction programmable open Driving current: Max. 50mA when an external power source is used
collector output (2 points) Max. 20mA when the internal power source is used
Driving voltage: 12V (min) to 30V (max)
Multifunction programmable relay 1C contact configuration
contact output 250Vac-2A (coso=1), 250Vac-1A (cos¢=0.4), 30Vdc-1A
External thermal trip input Resistance between TH+ and TH-
Error: Approx. 70Q or less or approx. 3kQ or more
Recovery from error: Approx. 1.6kQ
24V power output 24Vdc - 60mA max
-10V power output -10Vdc -10mA
Contact input common terminal Common terminals for contact input
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(2) Expansion I/0O card2 option (Function of optional card 1 + Analogue input/output + Pulse input)

Function

Description

Multifunction programmable contact
input (4 points)

No-voltage contact input (24Vdc-5mA or less)
Sink logic input (at a common voltage of 24V)
ON: Less than 10Vdc ON: 11Vdc or more

OFF: 16Vdc or more OFF: Less than 5Vdc

Source logic input

Multifunction programmable open
collector output (2 points)

Driving current: Max. 50mA when an external power source is used
Max. 20mA when the internal power source is used
Driving voltage: 12V (min) to 30V (max)

Multifunction programmable relay
contact output

1C contact configuration
250Vac-2A (coso=1), 250Vac-1A (cos¢=0.4), 30Vdc-1A

Differential current input

Current input: 20mA or less
Voltage input: Differential voltages 5V or less, -10V or more, +10V or less

Analog input

Current input: 20mA or less
Voltage input: 0V to 10V

Monitor output

Voltage output: -10V to 10V, OV to 10V
Current output: 0OmA to 20mA

Pulse train input

Input pulse specifications
Voltage: Max. 5V Current: Max. 15mA
Duty: 50+10%

Frequency: Max. 30kHz

External thermal trip input

Resistance between TH+ and TH-
Error: Approx. 70Q or less or approx. 3kQ or more
Recovery from error: Approx. 1.6kQ

24V power output

24Vdc - 60mA max

-10V power output

-10Vdc -10mA

Contact input common terminal

Common terminals for contact input

B Functions of Plug-in type options

PG feedback option (6) (7) (8)

PG feedback option (9)

Model VEC004Z, VEC005Z, VEC006Z VEC007Z
Sensor vector Speed control operation:  Zero-speed - 150% torque
control Speed control range: 1:1000 (1000ppr PG)
operation Torque control operation: Torque control accuracy +10%
Torque control range: -100% to +100%
PG method Complementary method, open collector method Line drive method
PG cable Max. 100m (complementary method) Max. 30m
length
PG supply VEC004Z: 12V-160mA 5V-160mA
power VECO005Z: 15V-150mA
VEC006Z: 24V-90mA

Maximum pulse
input frequency

300kHz or less

* If a two-phase open collector is used, a study needs to be made to determine the derating factor. For
details, refer to the operating manual for the optional device.

Pulse duty: 50+10%

Pulse input 12Vdc to 24Vdc Line driver (LTC485 or equivalent)
voltage
Recommended | Manufacturer: Sumtak Corporation Manufacturer: Sumtak Corporation
encoder Model: IRS360 series Model: IRS320 series
Supply voltage: 10.8 to 26.4V Supply voltage: 5V
Output method: Complementary output Output method: Line driver method
Wiring of Cable type: Twisted-pair shielded cable
encoder Conductor resistance: Conductor resistance (Q/m) x cable length (m) x 2 x current consumption (A) < Vp (V)

Vp (V): 1.0V (VEC004Z, VEC005Z, VEC006Z), 0.3V (VEC0072)

Applicable cable: 0.2 to 0.75mm?

* When a power cable 0.2 mm? in cross sectional area is used, the encoder cable length should be:
Max. 30m (VEC004Z, VEC005Z, VEC006Z)
Max. 10m (VEC007Z)

Recommended cable: Kuramo Electric KVC-36SB, Furukawa Electric ROVV-SB
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M How to install

Add-on type devices and insertion type devices are installed in different ways. Install them correctly, as shown in the

figures below.

Add-on type

Plug-in type

connected and used.

Up to two Add-on type devices and one Plug-in type
device can be installed at the same time. Note,

however, that two identical optional devices and two
identical optional communication devices cannot be

Depending on the capacity, the installation of an Add-on type device may increase the depth of the inverter.

200V 0.4~45kW
400V 0.75~37kW

400V 45~75kW

200V 55, 75kW
400V 90~500kW

Note: The inverters of these
capacities come equipped with
an Add-on type option case as
standard. When installing an
optional Add-on type device,
remove the case.

1 L=

L

=

Standard type Standard type
+

one Add-on

o

370

Standard type
+

two Add-on
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10.6

Connection of a DC power supply and other electric units

Besides a three-phase commercial power supply, a single-phase 200V power supply (5.5kW or less) and a DC power

supply can be connected to the VFAS1 inverter.
When connecting each of these units, keep in mind the points described in the following sections.

10.6.1 Connection of a single-phase 200V_power supply

The table below shows which model to select when operating a three-phase induction motor, using a single-phase
200V power supply (200-240V, 50/60Hz).

Input power Applicable motor (kW) Inverter type
Single phase 0.4 VFAS1-2007PL
200~240V 0.75 VFAS1-2015PL
50/60Hz 1.5 VFAS1-2022PL
2.2 VFAS1-2037PL
3.7 VFAS1-2055PL
55 VFAS1-2075PL

Note: Set the parameter £ 5 [ 5 to [ (input phase failure detection mode selection: disabled).

10.6.2 When using the inverter _along with a DC power _supply

Keep the following in mind when connecting a DC power supply to the VFAS1 (PA/+ and PC/- terminals).

Note 1: An optional initial charger (MCR-2550) is needed for middle- and large-capacity models.
Note 2: 200V-75kW and 400V-110kW or more models are needed to change the connecting for the cooling fan.

Note 3: A DC reactor does not need to be connected to the inverter.

= For details about use in combination with a DC power supply, refer to the instruction manual (E6581432) specified

in section 6.42.

Voltage class Inverter model Initial charger (optional) Chalnge to connection of DC reactor
cooling fan power supply
VFAS1-2004PL~ No required No required No required
VFAS1-2150PM
200V class VFAS1-2185PM~ MCR-2550x1 No required No required
VFAS1-2550P
VFAS1-2750P MCR-2550%2 (parallel) Required No required
10 xiﬁzl:‘ig;gr No required No required No required
VFAS1-4220PL~ MCR-2550%1 No required No required
VFAS1-4900PC
VFAS1-4110KPC MCR-2550x1 Required No required
400V class xiﬁz ::;2(2)EEE~ MCR-2550%2 (parallel) Required No required
VFAS1-4280KPC MCR-2550x%3 (parallel) Required No required
VFAS1-4355KPC, ’ .
MCR-2550x%4 (parallel) Required No required
VFAS1-4400KPC
VFAS1-4500KPC MCR-2550%5 (parallel) Required No required

Note: Set the parameter F 5 [ £ to [ (input phase failure detection mode selection: disabled).
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B Power consumed by the fans

VFAS1 Power consumed by the fans
2750P, 4110KPC~4160KPC 700VA
4200KPC~4280KPC 1300 VA
4355KPC, 4400KPC 1900 VA
4500KPC 2500 VA

EConnecting fans for a separate power supply
In order to remove the link between the fans and the transformer power supply and relocate it at terminals RO, SO,
TO, connectors X1 and X4 must be crossed as indicated on the diagrams below.

VFAS1-2750P, 4110KPC~4160KPC

Factory wiring: Fans powered internally by R/L1, S/L2, T/L3

Fo g

INPUT X1

PARKING X4

I

-

Terminals RO, SO, TO

o[

JII

SUSUsU=L|

INPUT X1

PARKING X4

I

N

N -

Modification for fans powered externally by RO, S0, TO

Terminals RO, SO, TO

Y

N -
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VFAS1-4200KPC~4280KPC

o| Terminals
RO, S0, TO

Terminals
RO, S0, TO

VFAS1-4355KPC, 4400KPC, 4500KPC

Factory wiring: Fans powered internally by R/L1, S/L2, T/L3

Modification for fans powered externally by RO, SO, TO

A
G sl
& XE Terminals
8

RO, SO, TO

Factory wiring
Fans powered internally by
RIL1, S/L2, TIL3

X1
Input

X4
Paning

T T a—R "}
X2l al o
— +
i - = °
——

Il lal

> é Terminals
B RO, S0, TO

Int.

Modification for fans
powered externally by RO, SO, TO
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11. Table of parameters

1. User parameter *3 Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
. Communi ) . setting unit | Default |Write during PM Vi
itle cation Function Adjustment range (PanellCommuni | settin runnin Speed Torque | control Reference
No. " 9 9 control control *2 *1
cation)
FC - Spp:r;ﬁ}'[‘)’;;zﬁ;ency of |Lt-FHmz 0.1/0.01 0 |Enabled| ore ole . . 3.2
*1: VIf: Any setting of # ==, {,5 *2: PMcontrol : Pk =F setting *3: Sensorless vector : Any setting of 7 = =2, 3,4 / Vector with sensor : Any setting of # == 7,5
2. Basic parameter [1/4] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi . . y . PM \i
Title cation Function Adjustment range (PZ?S;/%%;;'JM Bstft?# It Wrr'ltjmlrj]"ng Speed Torque | control Reference
No. caton) 9 9 | control | control
AUH - History function 11 - - o/e o/e ° ° 5.1
. 0:Disabled
Automatic ] . .
AU 0000 - . 1:Automatic setting 11 0 Disabled o/e - . . 5.2
acoceleration/deceleration 2:Automatic setting (during acceleration only)
0:Disabled
Auc 0001 Automatic torque boost | 1:Automatic torque boost + auto-tuning 1 171 0 Disabled o/e - . . 5.3
2:Sensorless vector control 1+ auto-tuning 1
0:Disabled
1:Frequency setting by means of voltage
. . 2:Frequency setting by means of current
AU 0040 ':‘:ttt?:]a“c function 3:Voltage/current switching from external terminal 7 0 Disabled o/e o/e . . 5.4
9 4: Frequency setting on operation panel and operation by
means of terminals
5: Frequency setting and operation on operation panel
0:Terminal input enabled
1:Operation panel input enabled (including LED/LCD
A Command mode option input) .
Lidd 0003 | selection 2:2-wire RS485 communication input n 0 Disabled ole ole ° ° 5.5
3:4-wireRS485 communication input
4:Communication option input
1:VI/II (voltage/current input)
2:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
4:Operation panel input enabled (including LED/LCD
option input)
5:2-wire RS485 communication input
T Frequency setting mode | 6:4-wire RS485 communication input .
Fhdd 0004 | selection 1 7:Communication option input n 2 Disabled ole ° ° ° 5.5
8:Optional Al1 (differential current input)
9:Optional Al2 (voltage/current input)
10:Motor operated pot mop setting
11:Optional RP pulse input
12:Optional high-speed pulse input
13:- (Unsupported option)

=
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2. Basic parameter [2/4]

~

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
" : : . setting unit | Default |Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control \Zi Reference
o. cation) control control
0:Constant torque characteristics -I- /- - .
1:Voltage decrease curve -/- -/- - .
2:Automatic torque boost o/- -/- - -
3:Sensorless vector control 1 (speed) o/- -I- - -
Pt 0015 | V/f control mode selection |4:Sensorless vector control 2 (speed/torque) 11 0 Disabled o/- o/- - - 5.6
5:V/f 5-point setting -/- /- - .
6:PM control /- A ° -
7:PG feedback control -le /- - -
8:PG feedback vector control -le -le - -
ub 0016 Manual torque boost 1 0.0~30.0% 0.1/0.1 *1 Enabled - - ° ° 57
b 0014 [Base frequency 1 25.0~500 Hz 0.1/0.01 *3 Disabled o/e o/e . . 5.8
il 0409 |Base frequency voltage 1 ‘2188¥ g::::gg:ggg¥ 1/0.1 *1 Disabled o/e o/e . . 5.8
FH 0011 [Maximum frequency 30.0~500.0Hz 0.1/0.01 80.0 |Disabled o/e o/e . ° 5.9
[ 0012 [Upper limit frequency 0.0~F H Hz 0.1/0.01 *3 Enabled o/e - o ° 5.10
[ 0013 Lower limit frequency 0.0~/{! Hz 0.1/0.01 0.0 Enabled o/e - ° ° 5.10
AL 0009 |Acceleration time 1 0.1~6000 sec. 0.1/0.1 *2 *1 Enabled o/e - ° ° 5.2
dEL 0010 | Deceleration time 1 0.1~6000 sec. 0.1/0.1*2 *1 Enabled oo - . . 5.2
AuFa | 0213 fr‘r’gf;‘r:gy“‘ point 2 0.0~F H Hz 0.1/0.01 *3 |Enabled | /e ; . . 5. 11
AIFZ 0204 | VI/Il input point 2 frequency [0.0~F H Hz 0.1/0.01 *3 Enabled o/e - ° ° 11
-1 | oots E;f;nscpyefd operation 1, 4 111 Mz 0.1/0.01 | 0.0 |Enabled| /e . . . 5.12
-2 | o019 E;fénscpyefd operation |, 4 1y Wz 0.1/0.01 | 0.0 |Enabled| oo ; . . 5.12
-3 | 0020 E;zieénsc‘ﬁd operation 1,y _11) hz 0.1/0.01 | 0.0 |Enabled| e ; . . 5.12
5.4 | 0021 E;‘j;e;nsc"yefd operation |,y _yi Hz 01001 | 00 |Enabled| ofe ; . . 5.12
5r5 | ooz |frese spesdoperaton iy iy hz 01001 | 00 |Enabled| fe ; . . 5.12
S5 | 0023 E;fénscpyegd operation |, 4 1y Wz 0.1/0.01 | 0.0 |Enabled| e ; . . 5.12
-7 | o024 E;zieénsc‘;e;zd operation |,y _y1} Hz 0.1/0.01 | 0.0 |Enabled| e ; . . 5.12
0:Forward run
1:Reverse run
Forward run/reverse run . . .
Fr 0008 |selection (operation panel 2:Forward run (Farward/reverse switchable on aperation 11 0 Enabled o/e o/e . . 5.13

operation)

panel)
3:Reverse run (Forward/reverse switchable on
operation panel)

*1: Default values vary depending on the capacity. = See the table of K-48.

*2: Changing the parameter £ < = enables to set to 0.01 sec. (adjustment range: 0.01~600.0 sec.).
*3: Inverter with a model number ending with

-WN, HN: 60.0

-WP: 50.0

VEalHSO0l

10€185993



€M

N

. Basic parameter [3/4]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
) " ) . setting unit | Default |Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control \Zi Reference
o. caton) control control
M- | 0600 F")"rg‘tgrcﬁt';cfg’;'|°1‘herma' 10~100% 1”n 100 |Enabled | ofe ole . . 5.14
. Overload
Setting | Motor type protection OL stall
0 o (protect) x (No stall)
Electronic th | 1 Standard | o (protect) o (stall)
ectronic thermal Motor -
ouvn 0017 | protection characteristic 2 * (No Protect!on) * (No stall) 11 0 Enabled o/o 5.14 . . 5.14
selection 3 x (No Protection) | o (stall)
4 o (protect) x (No stall)
5 o (protect) o (stall)
6 | VFMotor SNo Protestion) | x (No stall)
7 x (No Protection) | o (stall)
g5Py | oror |Syrentivoltage unit 0:%, 1:A (ampere)/V/ (volt) 17 0 |Enabled| eore oo . R 5.15
FASL | ooos |FMterminal meter 0~76*1 1" 0 |Enabled| efe ole . . 5.16
£ | o006 Zg?u‘se{r'r‘:;‘;" meter - 117 4 |Enabled| ofe ole . . 5.16
AASL | oero |AM terminal meter 0~76 *1 117 2 |Enabled| o/e ole . . 5.16
an 0671 ':qut:é;”e'ﬁ?' meter - 1" *4  |Enabled| ofe ole . . 5.16
CF 0300 |PWM carrier frequency 1.0~16.0kHz (2.5~8.0kHz) *2 0.1/0.1 *3 Enabled o/e o/e . . 5.17
0:Disabled
1:At auto-restart after momentary stop
tu5 | 0301 |Autorestart control 2-When turning ST on or off 17 0 |Disabled| ore oo . . 5.18.1
3:1+2
4:At start-up
0:Disabled
1:Power ride-through
. 2:Deceleration stop during power failure
ol 0302 Regenerative power 3:Synchronized deceleration/acceleration (synchronized 17 0 Disabled o/e -/- . . 5.18.2

ride-through control

acceleration/deceleration signal)
4:Synchronized deceleration/acceleration (synchronized
acceleration/deceleration signal+power failure)

*1: = For the adjustment range, see the table on page K-40.
*2: For 200V-55/75kW models and 400V-90kW to 400V-500kW models, the carrier frequency is between 2.5 and 8.0kHz inclusive.
*3: Default values vary depending on the capacity. = See the table of K-48.
*4: Default setting value is adjusted for connection of frequency meters "QS60T". (Between FM and CCA: Approx. 3.6V) (Between AM and CCA: Approx. 3.6V)

11
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2. Basic parameter [4/4]

11

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
) " . . setting unit | Default |Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control \Zi Reference
o. " control control
cation)
; Braking
Setting function ST-off Overload detect
i Disabled — —
! Enabled (Itis protect
] effective in trip Enabled not protect
Dynamic braking condition.) The rotect .
Al 0304 selection ,3 state of 1 r Disabled p! 171 0 Disabled oo o/e . ° 5.19
1 trip is excluded. not protect
5 . protect
7 Enabled (ltisn't Enabled ot protedt
7 effective in trip protect
] condition ) Disabled ot protect
Fhbr 0308 | Dynamic braking resistance [0.5~1000Q 0.1/0.1 *1 Disabled o/e o/e . . 5.19
PaLFP | 0309 Eg;‘ﬁar:]'gubsri';g‘gci'gs'“°’ 0.01~600.0kW 001001 | *1 |Disabled| oo ole . . 5.19
0: -
1:50 Hz default setting
2:60 Hz default setting
3:Factory default setting
4:Trip clear
5:Cumulative operation time cleared
. 6:Initialization of type information .
EHF 0007 |Factory default setting 7:Save user-defined parameters 17 0 Disabled o/e o/e . . 5.20
8:Reset of user-defined parameters
9:Cumulative fan operation time record clear
10:Acceleration/deceleration time setting 0.01
sec.~600.0 sec.
11:Acceleration/deceleration time setting 0.1
sec.~6000sec.
f 0:Standard setting mode at time of activation of motor
PEEL 0050 (I;gg:ztersz(liei:ganmeter 1:Quick mode at time of activation of motor 11 0 Enabled oo oo . . 5.22
play 2:Quick mode only
Fi--
~ - Extended parameters Set detailed parameters shown in the following pages. - - - o/e o/e . . -
F5--
Ll - Automatic edit function |- - - o/e o/o ° ° 4.2

*1: Default values vary depending on the capacity. = See the table of K-48.
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3. Extended parameters

[1] Frequency signal

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
N " . . setting unit | Default |Write during PM
Title c?\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control \i Reference
0. calion) control control
F oo | o100 'f-r‘;‘gfeﬂi?d signaloutput |6 o_y1; 1y 0.1/0.01 | 0.0 |Enabled| /e ole . o | 6.1.1
Fiot| o101 ﬁggﬁi;g}?“ setting 0.0~LL Hz 0.1/0.01 | 0.0 |Enabled| /e olo . . 6.1.2
F g2 | ooz |JPeedreachdetection ooy g 0.1/0.01 | 2.5 |Enabled| o/e olo . . 6.1.2
[2] Input signal selection Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " . N .
N " . . setting unit Default |Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni |~ setting running Speed Torque control \i Reference
o. caton) control control
Priority when
‘m forward/reverse run 0:Reverse run :
Fios 0105 commands are entered 1:Stop 17 1 Disabled o/e o/e ) . 6.2.1
simultaneously
‘n Input terminal priority 0:Disabled :
Fig& | otos | b don 1-Enabled 10 0 |Disabled| e/e ole . . 6.2.2
0: -
1:-
2:-
3:-
Fioa 0107 |Unsupported 4: - 17 0 Disabled o/o o/e ° ° *1
5:-
6: -
7 -
8: -
Analog VI/II 0:Voltage input .
-
Fiog 0108 voltage/current switching | 1:Current input " 0 Disabled ole ole ° ° 6.2.3
Analog Al2 (optional R .
Fio 0109 |circuit board) 9 Loltage input 11 0 |Disabled| ofe oo . . 6.2.3
voltage/current switching | ™ P

*1: Unsupported option

11
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[3] Terminal function selection

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
. : N . setting unit | Default [Write during PM
Title c?\‘tlon Function Adjustment range (PanellCommuni | setting |  running Speed Torque | . nieol VIf | Reference
0. cation) control control
Fiig 0110 _[Always ON function selection 1 _|0~155 *1 11 *3 Disabled o/e o/e ° ° 6.3.1
Fiiild 0111 Input terminal function selection 1 (F) | 0~155 *1 11 2 Disabled o/e o/e . ° 7.2.1
Fioia| otz '(rF‘{p)“t terminal function selection 2| _155 1 11 4 |Disabled| o/e ole . . 7.2.1
Fii3| o113 g”(psu};ermi”a' function selection |¢_15g «q 11 6 |Disabled| /e ole . . 7.2.1
Fiid| o4 L”(pg'E'Se)rm‘”a' function selection | _155 1 171 8 |Disabled| /e ole . o | 7.2.1
Fii5 | o11s 'S”E’s“:)‘e'm'”a' function selection | _155 1 11 10 |Disabled| /e ole R . 7.2.1
Fii5 | ot1e g”f’s“;)‘e'm'”a' function selection | _155 1 11 12 |Disabled| /e ole . . 7.2.1
Foet| o7 ;”(psljé)'ermi”a' function selection 155 «q 111 14 |Disabled| o/e ole . . 7.2.1
Fiig| ot1s g”(pgé',esrf)"”a' funtion selection | ¢_5g «q 11 16 |Disabled| /e ole . . 7.2.1
Fiig| o119 g‘f’ljg‘)e'm'”a' function selection | _155 1 11 0 |Disabled| /e ole . . 7.2.1
Fiao | o120 '1”0";"}"29)"“‘”3' function selection | _155 1 111 0 |Disabled| /e ole . . 7.2.1
Fic ! 0121 Input terminal selection 11 (LI3) [0~155 *1 171 0 Disabled o/e o/e . . 7.2.1
Fidc 0122 _|Input terminal selection 12 (LI14) | 0~155 *1 11 0 Disabled o/e o/e ° ° 7.2.1
Fid3 0123 |Input terminal selection 13 (LI5) | 0~155 *1 11 0 Disabled o/e o/e ° ° 7.2.1
F {Z4 | 0124 [Inputterminal selection 14 (LI6) [0~155 *1 1 0 |Disabled| _e/e oo . . 7.2.1
F {25 | 0125 [Inputterminal selection 15 (LI7) [0~155 *1 1 0 |Disabled| _e/e oo . . 7.2.1
FicE 0126 [Input terminal selection 16 (LI8) |0~155 *1 11 0 Disabled o/e o/e . . 7.2.1
Fidq 0127 _|Always ON function selection 2| 0~155 *1 11 0 Disabled o/e o/e ° ° 6.3.1
Ficg 0128 |Always ON function selection 3 | 0~155 *1 11 0 Disabled o/e o/e ° ° 6.3.1
F 30| o130 g;:;pclt‘itof’{”('gﬂ.lf.‘f)‘c“"” 0~255 *2 111 4 |Disabled| o/e oo R . 7.2.2
Fi3¢| o131 g;;pc‘:itot:g“('gﬂ.{.‘é’)‘c"°” 0~255 *2 111 6 |Disabled| /e oo R . 7.2.2
Fi32 | o132 S;:;pc‘:itotr?g’“('gﬁ')func“°” 0~255 *2 11 10 |Disabled| /e ole . . 7.2.2
Fi33| o133 g;;;pc‘t‘itof"{r‘('gﬂ%?c“"” 0~255 *2 11 254 |Disabled| /e olo . . 7.2.2
F i34 | o134 g;:;pclt‘itofrs"‘('gﬂ.lf.f)‘c“"” 0~255 *2 111 254 |Disabled| /e oo R . 7.2.2
P Output terminal function _ . .
F i35 | o135 |Quibdl e 0~255 *2 111 254 |Disabled| e/e oo R R 7.2.2
Output terminal function R
- " *
Fi36 | o013 | e S Ts) 0~255 *2 11 254 |Disabled| e/e ole . . 7.2.2
Fi371] o137 g;;;pclt‘itofgn('gﬂ{‘g)‘c“"” 0~255 *2 11 254 |Disabled| e/e olo . . 7.2.2
B Output terminal function _ . .
Fi38 | o13s |onPd RS 0~255 *2 111 254 |Disabled| e/e oo R . 7.2.2
*1: = For the adjustment range, see the table on page K-43. *2: = For the adjustment range, see the table on page K-45. *3: Inverter with a model number ending with  -WN, HN: 0 -WP: 6
7]
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[4] Terminal response time setup

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi s’:tlt?rlmmltjjrrr\]it Default |Write durin vedtor control PM
Title cation Function Adjustment range (PaneVC%mmum setting | running 9 Speed Torque control \i Reference
No. caton) control control
Fiqg | o140 'S’;‘I’gét‘lg:'z',’:‘f' Tresponse time | > _00ms 171 8 |Disabled| o/e ole . . 7.2.3
Fuiyi| o141 L’;plgét'l‘z;m('g?' 2response fime | »_»00ms 11 8 |Disabled| /e ole . . 7.2.3
Fiqa| o142 L’;plgé:lg;"‘('g%:‘ response time |5 _500ms 11 8 |Disabled| /e olo . . 7.2.3
Fi43| o143 'S’;‘I’gét‘lg:'}'g{g's“) response ime |5 _500ms 171 8 |Disabled| o/e ole . . 7.2.3
Fiuq | o1aq |fPutterminal S=12response |y 200ms 171 8 |Disabled| o/e ole . . 7.2.3
F {45 | o145 |NPutlerminal 13-20response |5 poms 171 8 |Disabled| o/e ole . o | 7.2.3
FIEH 0164 |Input terminal selection 17(B12) | 0~155 *1 171 0 Disabled o/e o/e . . 7.2.1
F RS 0165 _|Input terminal selection 18(B13) [0~155 *1 11 0 Disabled o/e o/e ° ° 7.2.1
FI!5h 0166 | Input terminal selection 19(B14) [0~155 *1 11 0 Disabled o/e o/e ° ° 7.2.1
F 67 0167 | Input terminal selection 20(B15) [0~155 *1 11 0 Disabled o/e o/e ° ° 7.2.1
Fi58 | otes S;:;pc‘:itofr{g"(‘;g)“,”sc"°” 0~255*2 111 254 |Disabled| ofe ole . e | 7.2.2
F 59| o169 g;;;pclt‘itotf’ﬂ'?szg“%c""” 0~255 *2 171 254 |Disabled| e/e olo . . 7.2.2
F i 0170 [Base frequency 2 25.0~500 Hz 0.1/0.01 *4 Disabled - - - ° 6.4.1
Fidl 0171 Base frequency voltage 2 50~330V/660V 1/0.1 *3 Disabled - - - . 6.4.1
FiiZ 0172 | Manual torque boost 2 0.0~30.0% 0.1/0.1 *3 Enabled - - - ° 6.4.1
E] 0173 | Thermal protection level 2 10~100% 11 100 | Enabled - - - ° 6.4.1
F M 0174 [Base frequency 3 25.0~500 Hz 0.1/0.01 *4 Disabled - - - . 6.4.1
F 5 0175 _|Base frequency voltage 3 50~330V/660V 1/0.1 *3 Disabled - - - ° 6.4.1
F 5 0176 [Manual torque boost 3 0.0~30.0% 0.1/0.1 *3 Enabled - - - ° 6.4.1
Filq 0177 | Thermal protection level 3 10~100% 11 100 | Enabled - - - ° 6.4.1
F 38 0178 |Base frequency 4 25.0~500 Hz 0.1/0.01 *4 Disabled - - - ° 6.4.1
E] 0179 _ [Base frequency voltage 4 50~330V/660V 1/0.1 *3 Disabled - - - . 6.4.1
F B 0180 _ [Manual torque boost 4 0.0~30.0% 0.1/0.1 *3 Enabled - - - ° 6.4.1
F iR 0181 Thermal protection level 4 10~100% 11 100 Enabled - - - . 6.4.1
*1: = For the adjustment range, see the table on page K-43.

*2: = For the adjustment range, see the table on page K-45.
*3: Default values vary depending on the capacity. = See the table of K-48.

*4: Inverter with a model number ending with

*5: Unsupported option

-WN, HN: 60.0

11

-WP: 50.0
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[5] V/f 5-point setting Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ! } . )
X . . . setting unit | Default |Write during PM
Title c?\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control \i Reference
o. caton) control control
F 190 | ote0 |yl Spobteeting VFT 0.0~F H Hz 01001 | 00 |Disabled| - - - . 5.6
Fig! 0191 V/f 5-point setting VF1 voltage [0.0~100.0% 0.1/0.1 0.0 Disabled - - - ° 5.6
Fige | otz |fNSpontseting VF2 0.0~F H Hz 0.1/0.01 | 00 |Disabled| - - - . 5.6
F 57 0193 [ V/f 5-point setting VF2 voltage |0.0~100.0% 0.1/0.1 0.0 [Disabled - - - ° 5.6
VI/f 5-point setting VF3 .
[ ~ - - -
F g4 0194 frequency 0.0~F H Hz 0.1/0.01 0.0 |Disabled ° 5.6
F i85 0195 [ V/f 5-point setting VF3 voltage |0.0~100.0% 0.1/0.1 0.0 |Disabled - - - ° 5.6
- VIf 5-point setting VF4 o .
F i85 0196 frequency 0.0~F H Hz 0.1/0.01 0.0 Disabled - - - . 5.6
F 57 0197 [ V/f 5-point setting VF4 voltage |0.0~100.0% 0.1/0.1 0.0 [Disabled - - - ° 5.6
VI/f 5-point setting VF5 .
[ ~ - - -
F 58 0198 frequency 0.0~F H Hz 0.1/0.01 0.0 |Disabled ° 5.6
F i85 0199 [ V/f 5-point setting VF5 voltage |0.0~100.0% 0.1/0.1 0.0 [Disabled - - - ° 5.6
[6] Speed/torque reference gain/bias setup [1/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum : : Vector control
Communi " . Write during
N . . . setting unit | Default ] PM
Title c?\‘tlon Function Adjustment range (PanelCommuni | setting running Speed Torque control \i Reference
o. caion) control control
0:F 1L d1F 20 7 terminal switching (input
. - . terminal function selection 104, 105)
F2O0n 0200 |Frequency priority selection 1:F 10 dIF 20 7 frequency switching (switching 17 0 Enabled o/o - ° ° 6.6.1
with £ 2 5 &)
F20! 0201 VI/Il input point 1 setting 0~100% 11 0 Enabled ole o/e ° ° 7.3.2
FoOZ 0202 [ VI/Il input point 1 frequency 0.0~F H Hz 0.1/0.01 0.0 Enabled o/e - . o 7.3.2
203 0203 [ VI/Il input point 2 setting 0~100% 1/1 100 Enabled oo o/e ° ° 7.3.2
HIiFZ 0204 [Vl input point 2 frequency 0.0~F H Hz 0.1/0.01 *1 Enabled oo - o . 5. 11
FZOs 0205 [VI/Il input point 1 rate 0~250% (for torque control etc.) 1/0.01 0 Enabled o/e o/e - - *2
FOOG 0206 [VI/Ilinput point 2 rate 0~250% (for torque control etc.) 1/0.01 100 [ Enabled o/e o/e - - *2
F2g1 | o7 |Freauency setting mode Same as F /107 d (1~13) 11 1 |Disabled| efe . . . 6.6.1
Speed command priority
can ~ -
FOOR 0208 switching frequency 0.1~F H Hz 0.1/0.01 0.1 Enabled o/e . . 6.6.1
0:No filter
- . ¥ 1:Filter approx. 10ms
F205 0209 |Analog input filter 2:Filter approx. 15ms 111 0 Enabled o/o o/e . . 7.2.4
3:Filter approx. 30ms
4:Filter approx. 60ms
Fco i 0210 [RR/S4 input point 1 setting 0~100% n 0 Enabled o/o o/e ° ° 7.3.1
Fco il 0211 RR/S4 input point 1 frequency [0.0~F H Hz 0.1/0.01 0.0 Enabled o/e - . o 7.3.1

[ This parameter moves to a fundamental parameter.

*1: Inverter with a model number ending with

-WN, HN: 60.0

-WP: 50.0

*2: = For details, refer to Instruction Manual (E6581331) specified in Section 6.42.
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[6] Speed/torque reference gain/bias setup [2/2]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
. : : . setting unit | Default |Write during PM
Title c?\‘tnon Function Adjustment range (PanellCommuni | setting | running Speed Torque | control VIf | Reference
o. cafion) control control

Foic 0212 [RR/S4 input point 2 setting 0~100% 11 100 | Enabled o/e o/e . ° 7.3.1
AuFc 0213 [RR/S4 input point 2 frequency  [0.0~F X Hz 0.1/0.01 *4 Enabled o/e = ° ° 5.1
Fc i 0214 [RR/S4 input point 1 rate 0~250% (for torque control etc.) 1/0.01 0 Enabled o/e o/e - - *1
FcZ 5 0215 [RR/S4 input point 2 rate 0~250% (for torque control etc.) 1/0.01 100 Enabled o/e o/e - - *1
F2 G 0216 [RX input point 1 setting -100~100% 11 0 Enabled o/e o/e ° ° 7.3.3
Fo i 0217 [RXinput point 1 frequency 0.0~FH Hz 0.1/0.01 0.0 [ Enabled o/e - . . 7.3.3
FZ IR 0218 [RXinput point 2 setting -100~100% 11 100 | Enabled o/e o/e . . 7.3.3
L 0219 [RXinput point 2 frequency 0.0~F H Hz 0.1/0.01 *4 Enabled o/e - ° . 7.3.3
F220 0220 [RXinput point 1 rate -250~250% (for torque control etc.) 1/0.01 0 Enabled o/e o/e - - *1
Foo ! 0221 RX input point 2 rate -250~250% (for torque control etc.) 1/0.01 100 Enabled o/e o/e - - *1
Fool 0222 [Al1 input point 1 setting -100~100% 11 0 Enabled o/e o/e ° ° *2
Foda 0223 [Al1 input point 1 frequency 0.0~FH Hz 0.1/0.01 0.0 [Enabled o/e - ° ° *2
FodH 0224 [Al1 input point 2 setting -100-100% 11 100 Enabled o/e o/e . . *2
Fo2s 0225 [Al1 input point 2 frequency 0.0~F H Hz 0.1/0.01 *4 Enabled o/e - ° . *2
F225 0226 |Al1 input point 1 rate -250~250% (for torque control etc.) 1/0.01 0 Enabled o/e o/e - - *2
FcdZld 0227 |Al1 input point 2 rate -250~250% (for torque control etc.) 1/0.01 100 | Enabled o/e o/e - - *2
FZZ2R 0228 [Al2 input point 1 setting 0~100% 171 0 Enabled oo o/ ° ° *2
Fo2s 0229 [Al2 input point 1 frequency 0.0~FH Hz 0.1/0.01 0.0 [Enabled o/e - ° ° *2
Foal 0230 [Al2 input point 2 setting 0~100% 171 100 [ Enabled o/e o/e ° ) *2
Foa 0231 [Al2 input point 2 frequency 0.0~F H Hz 0.1/0.01 *4 Enabled o/e - ° . *2
Fo34 | 0234 TEQ}{%SPEEE‘ pulse input point |10, 11 0 |Enabled| efe i . . *3
F235 | ozss |[GN speedpulseinputpointio o f 1z 01001 | 00 |Enabled| /e ; . . *3
F735 | 0236 ?Zg}{%s‘)ee“ pulse input point | 5_1 (g0, 11 100 |Enabled| efe - . . *3
F237 | o237 |FUNGN speedpulseinputpointio o-py 1z 0.1/0.01 4 |Enabled | /e - . . *3

= This parameter moves to a fundamental parameter.

*1: = For details, refer to Instruction Manual (E6581331) specified in Section 6.42.

*2: = For details, refer to Instruction Manual (E6581341) specified in Section 6.42.

*3: = For details, refer to Instruction Manual (E6581319) specified in Section 6.42.

*4: Inverter with a model number ending with  -WN, HN: 60.0 -WP: 50.0
[7] Operation frequency Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

. Minimum Vector control
Communi " . N .
) } . . setting unit | Default |Write during PM
Title Ciltl)on Function Adjustment range (PanellCommuni | setting | running Speed Torque control Vit Reference
. cation) control control

FoHD 0240 _[Starting frequency setting 0.0~10.0Hz 0.1/0.01 0.1 Enabled o/e - ° ° 6.7.1
FoH 0241 [Operation start frequency 0.0~F H Hz 0.1/0.01 0.0 [Enabled o/e - ° ° 6.7.2
Fouz | 0242 gf’g:ggg start frequency 0.0~30.0Hz 01001 | 00 |Enabled| ofe - R R 6.7.2
FoH3 0243 [Stop frequency setting 0.0~30.0Hz 0.1/0.01 0.0 [ Enabled o/e - . . 6.7.1
FoHH 0244 [Frequency command dead band|[0.0~5.0Hz 0.1/0.01 0.0 [ Enabled o/e - . . 6.7.3
Faus 0245 Start frequency.”Stop frequency|0:Stop operating 11 0 Disabled o/e _ R R 6.7.1

operation selection

1:Continue operating

=
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[8] DC braking

~

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
) - . . setting unit | Default |Write during PM
Title c?\lt:)on Function Adjustment range (PanellCommuni | setting | running SpetedI Torqtuei control \i Reference
. cation) contro contro
FZs50 0250 [ DC braking start frequency 0.0~120.0Hz 0.1/0.01 0.0 [Enabled o/e - ° ° 6.8.1
FZ5 ! 0251 [DC braking current 0~100% 11 50 Enabled o/e - ° ° 6.8.1
Fo57 0252 [DC braking time 0.0~20.0 sec. 0.1/0.1 1.0 | Enabled o/e - ° ° 6.8.1
Forward/reverse DC braking .
3 . .
F2s53 0253 priority control 0:Disabled, 1:Enabled 11 0 Enabled o/o - . ° 6.8.1
F25Y4 0254 | Motor shaft fixing control 0:Disabled, 1:Enabled 11 0 Enabled oo - ° ° 6.8.2
FZ255 0255 |0Hz command output selection ?igsfzagcl:r;?n(;:éaklng) 17 0 Enabled -/e - - - 6.8.3
Time limit for lower-limit 0.0:Disabled
-
FZ25SE 0256 frequency operation 0.1~600.0 sec. 0.1/0.1 0.0 Enabled o/o o/e ° ° 6.9
[9] Jogging operation Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " ] . )
) " ) . setting unit | Default |Write during PM
Title c,a\‘t;on Function Adjustment range (PanellCommuni | setting | running SpetedI Torqtuei control \i Reference
X cation) contro contro
Foeo 0260 [Jog run frequency F 24 5~20.0Hz 0.1/0.01 5.0 [Enabled oo - ° . 6.10
0:Deceleration stop
FoR 0261 | Jog run stop pattern 1:Coast stop 17 0 Disabled o/o - ° ° 6. 10
2:DC braking stop
. . 0:Disabled
F2EZ 0262 | Operation panel jog run mode 1:Operation panel jog run mode enabled 11 0 Enabled o/e - . . 6.10
Input from external contacts -
-3 |~ -
FOEM 0264 UP response time 0.0~10.0 sec. 0.1/0.1 0.1 Enabled o/o ° . 6. 11
Input from external contacts -
-3 ~ = -
F2ES 0265 UP frequency step 0.0~F H Hz 0.1/0.01 0.1 Enabled o/o ° . 6. 11
Input from external contacts - -
FZ2RE 0266 DOWN response time 0.0~10.0 sec. 0.1/0.1 0.1 Enabled o/e - . . 6. 11
5 Input from external contacts - _
FZoa 1 0267 DOWN frequency step 0.0~F H Hz 0.1/0.01 0.1 Enabled o/e - . . 6. 11
F2Gg | ozes | motoroperaled potmop |y y g 01001 | 00 |Enabled| ofe . . . 6. 11
Initial motor operated pot mop [ 0:Not changed
-3
Fe&3 0269 setting rewriting 1:Setting of F £ & & changed when power is turned off " ! Enabled ole 3 ° ° 6. 11
[10] Jump frequency Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " ] ) )
) " . . setting unit | Default [Write during PM
Title c?\‘t:)on Function Adjustment range (PanellCommuni | setting | running SpetedI Torqtuei control \i Reference
X cation) contro contro
F2an 0270  |[Jump frequency 1 0.0~F H Hz 0.1/0.01 0.0 Enabled o/e - ° ° 6.12
= 0271 | Jumping width 1 0.0~30.0Hz 0.1/0.01 0.0 | Enabled o/e - ° . 6.12
FoiZ 0272 | Jump frequency 2 0.0~F H Hz 0.1/0.01 0.0 Enabled o/e - . ° 6. 12
Fo i3 0273 | Jumping width 2 0.0~30.0Hz 0.1/0.01 0.0 Enabled o/e - ° . 6. 12
Fo oM 0274 [Jump frequency 3 0.0~FH Hz 0.1/0.01 0.0 Enabled o/e - ° ° 6.12
Foi5 0275 | Jumping width 3 0.0~30.0Hz 0.1/0.01 0.0 Enabled o/e - ° o 6. 12
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[11] Preset speed operation frequency (8~15) Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

. Minimum : " Vector control
Title Ct():;nggnl Function Adjustment range sefling unit | Default Wrrlltfr31r?ilriry'Is Speed Torque PM VIf | Reference
N d 9 (PanelCommuni | setting 9 P q control
o. cation) control control
Fag7| o287 f':;su‘ztnsc‘;egd operation LL~UL Hz 0.1/0.01 | 0.0 |Enabled| ofe - R . 5.12
F2gg8 | o288 |frese shead operation LL~UL Hz 01001 | 0.0 |Enabled| /e i . . 5.12
F2g3 | o289 |frese shesdoperation LL~UL Hz 0.1/001 | 0.0 |Enabled| /e - . . 5.12
F2gg| 0290 E;Su‘;tnsc‘;eﬁ’ operation LL~lL Hz 01001 | 0.0 |Enabled| efe - . . 5.12
Fag | 0291 f':;su‘ztnsc‘;e;’g operation LL~UL Hz 0.1/0.01 | 0.0 |Enabled| ofe - . . 5.12
F2g2 | 0202 |frese sheadoperaion LL~UL Hz 0.1/001 | 0.0 |Enabled| /e i . . 5.12
F2g3 | 0203 |frese spesdoperation LL~UL Hz 0.1/001 | 0.0 |Enabled| /e - . . 5.12
Preset speed operation
FZ254 | 0294 |frequency 15 LL~UL Hz 0.1/0.01 0.0 |Enabled oo - . . 5.12
(Forced operation frequency)
[12] Tripless intensification setup [1/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
Communi Minimum Vector control
) " ) . setting unit | Default |Write during PM
Title c?\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque | ool VIf | Reference
o. cation control control

0303 [Retry selection 0:Deselect, 1-10 times | 11 | 0 [Enabled| e/e | e/e | o | e | 6.14.1

0:Enabled
1:Disabled
2:Enabled (quick deceleration)
3:Enabled (dynamic quick deceleration)

This parameter moves to a fundamental parameter. ~ *1: For 200V-55/75kW models and 400V-90kW to 400V-500kW models, the carrier frequency is between 2.5 and 8.0kHz inclusive.
*2: Default values vary depending on the capacity. = See the table of K-48.

Overvoltage limit operation

~
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[12] Tripless intensification setup [2/2]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
X N . . setting unit | Default |Write during PM
Title cation Function Adjustment range (PanellCommuni | setting | running Speed Torque control \i Reference
No. caion) control control
0:Without volt sion (it put voltage) Parameter is changeable, but fixed to
-Without voltage compensation (limitiess output voltage "with voltage compensation" internally.
cam Base frequency voltage 1:With voltage compensation (limitless output voltage) f When F 311 7 is setto 0 or 1, fixed at
F307 0307 |selection 2:Without voltage compensation (limited output voltage) " 0 Disabled| 1 internai ° 6.14.3
correction of supply voltage . . )
( PPy ge) 3:With voltage compensation (imited output voltage) gvir:ﬁg”iiylg Tissetto2or3, fixed at
Fhr 0308 |Dynamic braking resistance 0.5~1000Q 0.1/0.1 *1 Disabled o/e o/e ° . 5.19
FPELFP 0309 | Dynamic braking resistor capacity 0.01~600.0kW 0.01/0.01 *1 Disabled o/e o/e . . 5.19
(o Non-stop control time/deceleration ~ Enabled *3)
F3i0 0310 time during power failure 0.1~320.0 sec. 0.1/0.1 2.0 Disabled o/e -/- . ) 5.18.2
Reverse-run prohibition 0:Permit all, 1:Prohibit reverse run .
[ =4 1 3
F3ild 0311 selection 2-Prohibit forward run 17 0 Disabled o/e o/e . . 6.14. 4
N 0312 Random mode 0:Disabled, 1:Enabled 11 0 Disabled| o/e o/e ° ° 5.17
f Output voltage waveform 0:PWM carrier frequency control 1 .
F3i3 0313 selection  *4 1:PWM carrier frequency control 2 1" 0 Disabled ole ole ° ° 6.14.5
0:Not decrease carrier frequency automatically
1:Decrease carrier frequency automatically
2:Not decrease carrier frequency automatically,
. 400V class supported .
F315 0316 g;g(l:?irofr:equency control mode B.Blzcsgezlsjg;:;ggrfrequency automatically, 400V 1" *1 Disabled o/e o/e . . 5 17
4:Not decrease carrier frequency automatically,
with sinusoidal filter
5:Decrease carrier frequency automatically, with
sinusoidal filter
Synchronized deceleration time
F3i7 0317 |(time elapsed between start of |0.1~6000 sec. 0.1/0.1 *2 2.0 Enabled oo -/ . . 5.18.2
deceleration to stop)
Synchronized acceleration time
£3:8| o3g |{lime elapsed betwoen start of 4 1-gooo sec. 010172 | 2.0 |Enabled| ofe - . o | 5.18.2
specified speed) .
F3:9]| 0319 Eggeer”ﬁr;aif“’e over-excitation | 4501609, 17 140 |Disabled| o/e olo - o | 6.14.2

= This parameter moves to a fundamental parameter. *1: Default values vary depending on the capacity. = See the table of K-48.
*2: Changing the parameter 5 F enables to set to 0.01 sec. (adjustment range: 0.01~600.0 sec.).

*3: Although the setting can be written into memory if /{ .,  is setto ! (power ride-through control), it cannot be written if /{ ., £ is set to & (deceleration stop during a power failure).
is available for VFAS1-2550P, VFAS1-4900PC and above.

*4F 3

13] Drooping control

‘

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimumv ) ) Vector control
Title cation Function Adjustment range sefting unit | Default |Write during Speed Torque PM Vit Reference
No (Panel/Communi | setting | running control control control
X cation)
F320 0320 Drooping gain 0.0~100.0% (Enabled if # £ =3,4,7 or 8) 0.1/0.1 0.0 Enabled *1 o/e - - - 6.15
Fac i 0321 [Speed at drooping gain 0% 0.0~320.0Hz (Enabled if 7 £ =3, 4, 7 or 8) 0.1/0.01 0.0 Enabled o/e - - - 6. 15
F32c 0322 Speed at drooping gain F 5 ' {J [0.0~320.0Hz (Enabled if 7 - =3, 4, 7 or 8) 0.1/0.01 0.0 Enabled o/e - - - 6.15
F323 0323 Drooping insensitive torque 0~100% (Enabled if 7 £ =3, 4,7 or 8) 1/1 10 Enabled o/o - - - 6.15
*1: Drooping gain can be changed within a range of 0.1 to 100.0% during operation. When changing the setting to 0.0 (no drooping) or 0.0, stop operation.
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[14] Functions for lift [1/2]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
y . . . setting unit | Default |Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control \i Reference
o. caton) control control
K 0324 [Drooping output filter 0.1~200.0 rad/s (Enabled if = =3, 4,7 or 8) 0.1/0.1 100.0 [Enabled o/e - - - 6.15
0:Disabled
1:High-speed operation speed set automatically
(Power running at F command: Increase)
. . . 2:High-speed operation speed set automatically
F3ach 0328 ;ﬁggﬁd high-speed operation (Power running at R command: Increase) 171 0 Disabled| o/e - . . *1
3:High-speed operation speed set with 5 3 3 [}
(Power running at F command: Increase
4:High-speed operation speed set with F 5 3 7
(Power running at R command: Increase)
F3258 | 0329 |Lightload high-speed learning function gggvl:?srglpfn ﬂé;ﬁmgrd run learning 17 0 Disabled| e/e - - - 1
n Automatic light-load high-speed _ * _ *
F330 0330 operation frequency 30.0~4! Hz 0.1/0.01 2 Enabled o/e . . 1
F33 1| 0331 | O e ooty |5.0~tiL Hz 0.1/0.01 | 400 |Enabled| /e - . . "1
Light-load high-speed operation _ *
F33c 0332 load waiting time 0.0~10.0 sec. 0.1/0.1 0.5 Enabled o/e - . . 1
F333| o333 |Hghtioad high-speed operation | o1 g sec. 0.1/0.1 10 |Enabled| o/e . . . 1
F334 | 0334 [ e o @™ |0.0-10.0 sec. 0.1/0.1 05 |Enabled| efe ; . . *1
F335| 0335 s;"v'v‘g:“r’;%r']‘l’:g torque during | 5507500 1/0.01 50 |Enabled| /e ; . . *
F335 0336 | Heavy-load torque during power running [-250~250% 1/0.01 100 | Enabled o/e - ° ° *1
F337| 0337 ?g:g‘é;f;g\::’;ﬁ;‘fnﬂ:‘%”g ~250~250% 1/0.01 50 |Enabled| /e . . . 4
F338] 0338 |rionng o o N9 1-250-250% 110.01 50 |Enabled| /e ] . . *
Fa40 0340 Creeping time 1 0.00~2.50 sec. 0.01/0.01 0 Enabled o/ B - - 6.17
. . 0:Disabled, 1:Forward winding up .
Fadd 0341  |Braking mode selection 2-Reverse winding up, 3:Horizontal operation 11 0 Disabled| e/e - - - 6.17
0:Disabled, 1:VI/II (voltage/current input)
2:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
Load portion torque input 4:F 34 Jenabled
F3Hc | 0342 | coocion 5:2-wire RS485 communication input n 4 Enabled | /e N N N 6.17
6:4-wire RS485 communication input
7:Communications option input enabled
8:Optional Al1 (differential current input)
F343| 0343 g'r‘]’l';m?e'n"?“;qb'c_?j input (valid | 250~2509% 1/0.01 100 |Enabled| efe ] - - 6.17
FaIHM 0344 Lowering torque bias multiplier [0~100% 1/0.01 100 [ Enabled o/e - - - 6. 17
F 345 0345 Brake release time 0.00~2.50 sec. 0.01/0.01 0.05 [Enabled o/e - - - 6.17
FI4E 0346 Creeping frequency F - H~20.0 Hz 0.1/0.01 3.0 Disabled| o/e - - - 6.17
FIHT 0347 | Creeping time 2 0.00~2.50 sec. 0.01/0.01 0.10 [Enabled o/e - - - 6.17
*1: = For details, refer to Instruction Manual (E6581327) specified in Section 6.42.  *2: Inverter with a model number ending with -WN, HN: 60.0 -WP: 50.0
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[14] Functions for lift [2/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
K Minimum Vector control
Communi ! } ) )
X N . . setting unit | Default |Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control \i Reference
o. cation) control control
F345 | 0348 |Braking time learning function |0:Disabled 11" 0 |Enabled| e/e - - - 6.17
9 9 1:Brake signal learning (0 after adjustment) .
F3vysg 0349 Qﬁgpeéirgtflgsgiiieleratlon 0:Disabled, 1:Parameter setting, 2:Terminal input 11 0 Disabled| eo/e - . . 6.18
F350 0350 | Acceleration suspend frequency [0.0~F H Hz 0.1/0.01 0.0 Enabled o/e - . . 6.18
F35 1 0351 Acceleration suspend time 0.0~10.0 sec. 0.1/0.1 0.0 Enabled o/ - ° ° 6.18
F352 | 0352 E:gﬁgg;‘m suspend 0.0~F H Hz 01001 | 00 |Enabled| /e ] . . 6.18
F353 0353 [Deceleration suspend time 0.0~10.0 sec. 0.1/0.1 0.0 Enabled o/e - ° ° 6.18
[15] Commercial/inverter switching function Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ! } ) )
N N . . setting unit Default  [Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting running Speed Torque control \i Reference
o. caton) control control
0:Disabled
. . 1:Automatic switching in the event of a trip
F35d 0354 gxnﬂmimf&t‘)z‘f':ggggfr 2:Commercial power switching frequency setting 11 0 Disabled| e/e ole . . 6.19
g outp 3:Commercial power switching frequency setting +
automatic switching in the event of a trip
Commercial power/inverter
[ T *
F355| 0355 switching frequency 0~UL Hz 0.1/0.01 2 |Enabled| e/e oo . . 6.19
F356| o03s6 |fvertersideswitching waiting | 10-19,00 sec. 001001 | *1  |Enabled| oo ole . . 6.19
- Commercial power-side _
F357 0357 switching waiting time 0.40~10.00 sec. 0.01/0.01 0.62 |Enabled o/e o/e . . 6.19
Commercial power switching
[ ~
F358 0358 frequency holding time 0.10~10.00 sec. 0.01/0.01 2.00 |Enabled o/e o/e . . 6.19
*1: Default values vary depending on the capacity. = See the table of K-48. *2: Inverter with a model number ending with  -WN, HN: 60.0 -WP: 50.0
[16] PID control [1/2 Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " . . )
y . ’ . sefting unit | Default |Write during PM
Title c?\‘tlon Function Adjustment range (PanellCommuri | setting | running Speed Torque control Vit Reference
0. cation) control control
0:No PID control
1:Process type PID control (temp./pressure, etc.)
operation
F35%8 0359 |PID control switching 2:Speed type PID control (potentiometer, etc.) 171 0 Disabled| eo/e - ° ° *1, *2
operation
3:Stop retaining P control
4.Dancer control

*1: = For details, refer to Instruction Manual (E6581319) specified in Section 6.42.

*2: = For details, refer to Instruction Manual (E6581329) specified in Section 6.42.
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[16] PID control [2/2

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
. : N : setting unit | Default |Write during PM
Title cation Function Adjustment range (PanellCommuni | setting | running Speed Torque | o oirol VIf | Reference
No. caton) control control
0:Deviation input (no feedback input)
1:VI/II (voltage/current input)
2:RR/S4 (potentiometer/voltage input)
F360| o3eo |RID control feedback control 3Ry (voltage input) 11 0 |Disabled| o/e - . . 1,2
9 4:Optional Al1 (differential current input)
5:0ptional Al2 (voltage/current input)
6: PG feedback option
F3&6 ! 0361 [Delay filter 0.0~25.0 11 0.1 Enabled ole - . . *2
F3bCc 0362 [Proportional (P) gain 0.01~100.0 0.01/0.01 0.10 | Enabled o/e - ° ° *1, *2
F3IE 3] 0363 [integral (1) gain 0.01~100.0 0.01/0.01 0.10 | Enabled oo - . . *2
FIEH 0364 [PID deviation upper limit LL~U] Hz 0.1/0.01 60.0 | Enabled o/e - ° ° *2
T 0365 PID deviation lower limit 1L~ Hz 0.1/0.01 60.0 Enabled o/ - ° ° *2
FIEE 0366 | Differential (D) gain 0.00~2.55 0.01/0.01 0.00 | Enabled o/e - ° . *2
Fa45 7 0367 [Process upper limit L~ Hz 0.1/0.01 60.0 | Enabled o/e - ° ° *2
FI5H | 0368 [Process lower limit L L~ Hz 0.1/0.01 0.0 [Enabled| e/e - . . 2
F 355 [ 0369 |PID control waiting time 0~2400 sec. 1/1 0 Enabled o/o N . . *2
F330 0370 [PID output upper limit LL~l Hz 0.1/0.01 60.0 | Enabled o/e - ° ° *2
F301 0371 [PID output lower limit LL~U] Hz 0.1/0.01 0.0 Enabled o/e - ° ° *2
F372| o372 ﬁ[gfj:;gﬁ’eas'”g rate (speed bpe| 5 4_600.0 01041 | 10.0 |Enabled| ofe ; . . *2
- Process decreasing rate (speed N N
F33 0373 type PID control) 0.1~600.0 0.1/0.1 10.0 |Enabled o/e - ° . 2
*1: = For details, refer to Instruction Manual (E6581319) specified in Section 6.42. *2: = For details, refer to Instruction Manual (E6581329) specified in Section 6.42.
[17] Speed feedback/positioning control Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum : " Vector control
Communi " ! Write during
N : N : setting unit | Default . PM
Title ci‘tlon Function Adjustment range (PanellCommuri | setting running Speed Torque | control \i Reference
0. cafion) control control
F375 0375 | Number of PG input pulses 1~9999 11 500 | Disabled| -/e -l - - *1
. . 1:Single-phase input
F376 | o037 |Selectionofnumberof PGinput |5 Ty phase input 1”7 2 |Disabled| -/ “le ; ; *
P 3:Two-phase input (Inversion of polarity)
0:Disabled
Faaq 0377 | PG disconnection detection 1:Enabled (with filter) 17 0 Disabled| -/e -le - - *1
2:Enabled (Detection of momentary power failure)
F378 | o378 g‘jl’sf‘:ser of RPterminal input | 1_ggq9 1”n 500 |Disabled| ofe ofe . . *2
F334 0379 | PID output dead band 0~100% 11 0 Enabled| /e o/o . . *3
£38 | osgr |Simplepositioning completion 44499 10 100 |Enabled| /e - - - *1
range
*1: = For details, refer to Instruction Manual (E6581319) specified in Section 6.42.

*2: = For details, refer to Instruction Manual (E6581341) specified in Section 6.42.
*3: = For details, refer to Instruction Manual (E6581329) specified in Section 6.42.
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[18] Motor constant

~

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
N N . . setting unit Default [Write during PM
Title C?\l“on Function Adjustment range (PanellCommuni | setting | running Speed Torque control VfConstant| Reference
o. calion) control control
0:No auto-tuning
1:Initialize motor constant (0 after execution)
2:Continue operation continued after auto-tuning (0
Fuon 0400 |Auto-tuning 1 after execution) 17 0 Disabled| e/e o/e - - 6.22
3:Auto-tuning by input terminal signal
4:Motor constant auto calculation (0 after
execution)
FHO 0401 | Slip frequency gain 0~150% 11 70 [Enabled °/- - - - 6.22
0:Disabled
Fans 0402 Auto-tuning 2 1:Self-cooled motor 17 0 Disabled o/e o/e - - 6.22
2:Forced air-cooled motor
Fup 0405 | Motor ;T;‘fg)capac"y (motor 14 10~630.0kW 0.01/0.01 | *1 |Disabled| /e ofe ; ; 6.22
Fug 0406 | Motor ;?;?g)cu"e”t (motor 0.1~2000A 0.1/0.1 *1 | Disabled| e/e ole ; ; 6.22
Fuot| o407 ?f;’;‘t’gr'ﬁ;erg;‘;ﬁ':)”a' speed 1 400~60000min-1 *2 11 *1 | Disabled| e/e ofe ; - 6.22
FHD 0410 [ Motor constant 1 (torque boost) |0.0~30.0% 0.1/0.1 *1 Enabled o/e o/e - - 6.22
Fuii| oan M}"rtr‘;’nf)"”“a”t 2 (no load 10~90% " 1 | Disabled| e/e ofe - - 6.22
Fyia | o412 mgt"crt;?g:)tam 8 (leak 0~250(0.1%) 11 *1 | Disabled| e/e ole ; - 6.22
L E] 0413 | Motor constant 4 (rated slip) 0.1~25.0% 0.1/0.1 *1 Disabled| e/e o/e - - 6.22
Fy 5 | o415 |Exciing strengthening 100~130% 11 100 | Disabled| e/e ofe ; - 6.23
F4H 5 0416 Stall prevention factor 10~250 1M 100 Disabled o/e o/e - - 6. 23

*1: Default values vary depending on the capacity. = See the table of K-48.

*2: If the speed of rotation is set at 10,000min™" or more, the error messages /i 1}

[19] Torque control [1/2]

& and £ { (if the speed of rotation is set at 10,000min'1) are displayed alternately.

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum ) ) Vector control
Title c?\‘tion Function Adjustment range (Psaf]:"/%%;mm Egtft?# gl; WTL?"?il:]gng SpeedI TorqueI o oT:f'ol VifConstart| Reference
0. cation) control control

1:VI/II (voltage/current input)
2:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
4:Operation panel input enabled (including

Fy2o 0420 | Torque command selection LED/LCD option input) 11 3 Enabled - o/e - - *1
5:2-wire RS485 communication input
6:4-wire RS485 communication input
7:Communications option input enabled
8:Optional Al1 (differential current input)

Fuad 0421 Torque reference filter 0~1000ms 1/1 0 Enabled - o/e - - *

Fuz23 | o423 |Tension torque bias input 0:Disabled, 1~8 (same as F 4 2 ) 1 0 |Enabled - ofe - - 6.24.3

selection (torque control)

*1: = For details, refer to Instruction Manual (E6581331) specified in Section 6.42.
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[19] Torque control [2/2]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
N N . . setting unit | Default |Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control VfConstant| Reference
o. caton) control control
F42q | oag4 |-08d sharing gaininput 0:Disabled, 1~8 (same as F 42 J) 11 0 |Enabled| - oo . : 6.24.3
0:Disabled
P 1:VI/II (voltage/current input)
F425 | oazs |Fonward speed fimitinput 2:RR/S4 (potentiometer/voltage input) 17 0 |Enabled| - ole . . 4
3:RX (voltage input)
4:F 425 enabled
FHZE 0426 | Forward speed limit input level [0.0~L{, Hz 0.1/0.01 *2 Enabled - o/e - - *1
0:Disabled
. 1:VI/Il (voltage/current input)
Fy27 | oazr |Reverse speed fimitinput 2:RR/S4 (potentiometer/voltage input) 11 0 |Enabled| - oo - - *
3:RX (voltage input)
4:F 425 enabled
FHoE 0428 | Reverse speed limit input level | 0.0~//! Hz 0.1/0.01 *2 Enabled - o/e - - *1
0:Disabled
. _ 1:VI/II (voltage/current input)
Speed limit (torque = 0) center . " . .
Fy3n 0430 . 2:RR/S4 (potentiometer/voltage input) 171 0 Enabled - o/o R R 1
value reference selection 3:RX (voltage input)
4:F 43 ! enabled
F43 (| oa3r |Sheedlimit(lorque =0)center oo f p 01001 | 00 |Enabled| - ofe ; ; *
FHaZ 0432 | Speed limit (torque = 0) band 0.0~F H Hz 0.1/0.01 0.0 Enabled - o/e - - *1
Prohibition of rotation in any 0:Disabled
Y35 0435 |direction other than the 1:Enabled 11 0 Enabled - o/e - - *1
specified one (F or R) .
*1: = For details, refer to Instruction Manual (E6581331) specified in Section 6.42.  *2: Inverter with a model number ending with -WN, HN: 60.0 -WP: 50.0
[20] Torque limit [1/2 Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ! } ) )
N N . . setting unit | Default |Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control VfConstant| Reference
o. cation) control control
1:VI/Il (voltage/current input)
- Power running torque limit 1 2:RR/S4 (potentiometer/voltage input)
Fu4p 0440 | e on 3:RX (voltage input) 11 4 Enabled| e/e ole . - 6.25.1
4FHH
Fd (| o441 [Powerrunningtorque limitT 1o o549 9%, 250.0:Disabled 0.1/0.01 | 2500 |Enabled| o/e ofe . - | 6251
1:VI/II (voltage/current input)
Regenerative braking torque 2:RR/S4 (potentiometer/voltage input)
[ ] -
FHHC 0442 limit 1 selection 3:RX (voltage input) " 4 Enabled ole ole ° 6.25.1
4:F44 3
Fuu3 | 0443 mﬂﬁ”gj&‘l"e braking torque | 249 9%, 250.0:Disabled 0.1/0.01 | 250.0 |Enabled| e/e oo . - 6.25. 1
Foqy | o444 [poWErrunNingtorque limit2 1o 649 9%, 250.0:Disabled 0.1/0.01 | 250.0 |Enabled| o/e ofe . - | 6251

=
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[20] Torque limit [2/2

~

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

switching

1: Stall prevention control 2

Communi Minimum Vector control
. : N : setting unit | Default |Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control VfConstant| Reference
o. caion) control control
Fuq5 | o445 |Regeneralivebrakingforque o 049 99, 250.0:Disabled 0.1/0.01 | 2500 |Enabled| /e ofe . - 6.25. 1
FuqE | o446 |POWerrunning torque imit3 o o549 99, 250.0:Disabled 0.1/0.01 | 2500 |Enabled| /e ofe . - 6.25. 1
Fuyy7 | oas7 |Regeneralive brakingtorque | o-249.9%, 250.0:Disabled 0.1/0.01 | 250.0 |Enabled| /e ofe . . 6.25. 1
Fyug | oass |[OWerrunningtorquelimit4 0 o549 9%, 250.0:Disabled 0.1/0.01 | 250.0 |Enabled| /e ofe R E 6.25. 1
Fyug | oage |[Regeneralive brakingtorque |0 o-249.9%, 250.0:Disabled 0.1/0.01 | 250.0 |Enabled| /e ofe R E 6.25. 1
Acceleration/deceleration 0:In sync with acceleration/deceleration .
[ ‘ - -
FH5 0451 operation after torque limit 1:In sync with min. time " 0 Disabled ofe ° 6.25.2
Fysa | o452 fri‘:)"‘;egt;“c’t‘ig':%;f” continuous |4 510 sec. 0.1/0.1 0.0 |Enabled| e/e ; . o | 6.26.1
Regenerative braking stall 0:Stall during regenerative braking
[ -
FH53 0453 prevention mode selection 1:Not stall during regenerative braking " 0 Enabled ole ° ° 6.26.2
Constant output zone torque 0:Constant output limit . R
FHoH 0454 limit selection 1:Constant torque limit " 0 Disabled ofe ofe ° 6.25.1
Torque reference 0:1t is interchangeable so far.
FHES 0455 qu N (When reversing,reverses the polarity.) 11 0 Disabled o/e o/e . - *1
polarity selection Th N . .
:The polarity doesn't reverse when reversing.
FH5E 0456  |Factory specific coefficient 1 - 11 0 Disabled - - - - -
*1: = For details, refer to Instruction Manual (E6581331) specified in Section 6.42
[21] Adjustment parameters [1/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ! } ) .
. : N : setting unit | Default |Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control VfConstant| Reference
o. caon) control control
FHEE 0458 [ Current control proportional gain [0.0~1000 1/1 0 Disabled| e/e o/e - - *1
FHED 0460 [ Speed loop proportional gain 1~9999 11 12 Enabled o/e - - - *1
F4E (| o041 |Sheedloop stabilization 1~9999 11 100 |Enabled| ofe ; . - *
FHEZ 0462 [Moment of inertia of load 1 0~100 11 35 Enabled o/e - ° - *1
FHE T 0463 [Second speed loop proportional gain | 1~9999 11 12 Enabled o/e - - - *1
FHEq | odea |Seoond sbeedloop stabiization | 1_ggqq 17 100 |Enabled| o/e - . - 1
FHES 0465 | Moment of inertia of load 2 0~100 1/1 35 Enabled o/e N ) B *1
FHES 0466 [Speed PI switching frequency  [0.0~F H Hz 1/1 0.0 Enabled o/e - - - *1
0:Disabled ]
F457 | 0467 |Motor oscillation control el ) 11 0 |Disabled| - -+ - o | 6272
3:Enabled(High gain)
Fugg 0468 Stall prevention control 0: Stall prevention control 1 1”1 0 Disabled - - B . 6.26.3

*1: = For details, refer to Instruction Manual (E6581333) specified in Section 6.42.

*2: = Settings vary from unit to unit. Even if £ 4 7 is setto 3, no change is made to these values.
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[21] Adjustment parameters [2/2]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
X . ) . setting unit | Default |Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control VfConstant| Reference
o. caton) control control
FHES 0469 [Overvoltage limit constant 0: Automatic, 1~1000ms 1/1 0 Disabled -/- -/- - . 6.14.2
FH0 0470 [ VIl input bias 0~255 11 *2 Enabled o/e o/e . ° 6. 28
FHT ! 0471 [ VIl input gain 0~255 11 *2 Enabled o/e o/e ° ° 6. 28
FHIZ 0472 |RR/S4 input bias 0~255 11 *2 Enabled o/e o/e ° ° 6. 28
] 0473 |RR/S4 input gain 0~255 1/1 *2 Enabled oo oo ° ° 6. 28
FHaM 0474 RX input bias 0~255 11 *2 Enabled o/e o/e . . 6. 28
FYl5 0475 [RXinput gain 0~255 11 *1 Enabled o/e o/e ° ° 6. 28
FHOE 0476 | Optional Al1 input bias 0~255 11 *1 Enabled o/e o/e . ° 6. 28
FHOT 0477 _ [Optional Al1 input gain 0~255 1M *1 Enabled o/e o/e . . 6. 28
FHIE 0478 | Optional AI2 input bias 0~255 11 *1 Enabled o/e o/e ° ° 6. 28
F415 0479 [ Optional AI2 input gain 0~255 11 *1 Enabled o/e o/e ° ° 6.28
FHE0 0490 _[Factory specific coefficient 2 - 11 0 Disabled - - - - -
F45 | 0491 |Auto-restart method selection |9 ggg{gﬂ:gg ggggg method 1 (factory setting) 110 0 |Disabled| /e ofe . . 5.18.1
FHEC 0492 [ V/f adjustment ratio 10~100% 11 100 |Enabled -/- -/- - . 6.3.6
Max output voltage modulation | 0:Standard 1:Straight 100% K
FHE5 0495 | ate 2:102.5% 3:105% 17 0 Disabled o/e o/e . . 6.27.3
PM motor constant 1 (d axis _ .
FY5E 0498 inductance) 0~100% 0.1/0.1 10.0 | Disabled - - ° - 6. 29
PM motor constant 2 (q axis _ K
F455 0499 inductance) 0~100% 0.1/0.1 10.0 | Disabled - - ° - 6. 29
*1: = Settings vary from unit to unit. Even if = 4 7 is set to 3, no change is made to these values.
[22] Acceleration/deceleration 2 [1/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " . . )
y . ’ . sefting unit | Default |Write during PM
Title c?\‘tlon Function Adjustment range (PanellCommuri | setting | running Speed Torque control \VifConstart| Reference
0. cation) control control
FEO0 0500 |Acceleration time 2 0.1~6000 sec. 0.1/0.1 *2 *1 Enabled o/e - ° ° 6.30. 1
F50 ! 0501 | Deceleration time 2 0.1~6000 sec. 0.1/0.1 *2 *1 Enabled o/o - . ° 6.30.1
Falc 0502 | Acceleration/deceleration 1 pattem 0:Straight, 1:S-pattern 1, 2:S-pattern 2 1/1 0 Enabled o/e - ° ° 6.30.1
] 0503 | Acceleration/deceleration 2 pattem 0:Straight, 1:S-pattern 1, 2:S-pattern 2 11 0 Enabled o/o - . . 6.30.1
1:Acceleration/deceleration 1
F5oy 0504 Panellacceleration/deceleration 2:Accelerat!on/decelerat!on 2 11 1 Enabled o/ B . . 6.30. 1
selection 3:Acceleration/deceleration 3
4:Acceleration/deceleration 4
F505 | osos |Acceleration/deceleration 0.0~F H Hz 0.1/0.01 | 00 |Enabled| /e ; . o | 6.30.1
switching frequency 1
- Acceleration S-pattern lower 0 B
FEOE 0506 limit adjustment 0~50% 17 10 Enabled o/e ° . 6.30. 1
Acceleration S-pattern upper
[ =4 T o~ -
FE07 0507 limit adjustment 0~50% 7 10 Enabled o/e . . 6.30. 1
F508 | osos |Deceleration S-patternlower g goo, 17 10 |Enabled| o/e ; . o | 6.30.1

limit adjustment

*1: Default values vary dependin‘% on the capacity. = See the table of K-48.

*2: Changing the parameter £ 4

enables to set to 0.01 sec. (adjustment range: 0.01~600.0 sec.).
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[22] Acceleration/deceleration 2 [2/2]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
. : N : setting unit | Default |Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control VffConstant| Reference
o. cation) control control
F509 | o509 |peceicralion S patlem upper | o-gov, 111 10 |Enabled| o/e ; . o | 6.30.1
F5 10 0510 [Acceleration time 3 0.1~6000 sec. 0.1/0.1 *2 *1 Enabled o/e - . ° 6.30.1
F5 i1 0511 Deceleration time 3 0.1~6000 sec. 0.1/0.1 *2 *1 Enabled o/e - o ° 6.30.1
F5 iz 0512 | Acceleration/ deceleration 3 pattem 0:Straight, 1:S-pattern 1, 2:S-pattern 2 11 0 Enabled o/e - . . 6.30.1
F5 i3 | o513 Q@ﬁﬁﬁ;ﬁ'g@’é‘fgﬂig“"" 0.0~F H Hz 0.1/0.01 0.0 |Enabled| ofe - . . 6.30. 1
F5 !4 0514 Acceleration time 4 0.1~6000 sec. 0.1/0.1 *2 *1 Enabled o/e - ° ° 6.30.1
F51!5 0515 Deceleration time 4 0.1~6000 sec. 0.1/0.1 *2 *1 Enabled o/e - ° ° 6.30.1
F5 5 0516 | Acceleration/ deceleration 4 pattem 0:Straight, 1:S-pattern 1, 2:S-pattern 2 11 0 Enabled o/e - ° ° 6.30. 1
F5 17| osi7 |feceleratonieceleration 0.0~F H Hz 01001 | 00 |[Enabled| e/e - . o | 6.30.1
*1: Default values vary depending on the capacity. = See the table of K-48.
*2: Changing the parameter £ 4 ¥ enables to set to 0.01 sec. (adjustment range: 0.01~600.0 sec.).
[23] Pattern operation [1/3] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " ] . )
. : N . setting unit Default |Write during| PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control VffConstant| Reference
o. caton) control control
0:Disabled
F520 0520 |Pattern operation selection 1:Enabled (setting in units of seconds) 171 0 Disabled o/e - . . 6. 31
2:Enabled (setting in units of minutes) i

F52 | 0521 |Pattern operation mode ?;ngﬁm"pe “m@m 11 0 |Disabled| o/e . . . 6.31
F5a2 | osz |fumberofrepefilons ofpaliem 1454, 265:Successive 11 1 |Disabled| /e ; . . 6. 31
F523 0523 | Pattern group 1 selection 1 0:Skip, 1~15 1/1 0 Disabled| e/e - ° . 6.31
F52H 0524 | Pattern group 1 selection 2 0:Skip, 1~15 11 0 Disabled| e/e B ° . 6.31
F525 0525 | Pattern group 1 selection 3 0:Skip, 1~15 1/1 0 Disabled o/e - ° ° 6.31
F526 0526 | Pattern group 1 selection 4 0:Skip, 1~15 1/1 0 Disabled o/e - ° ° 6.31
F521 0527 | Pattern group 1 selection 5 0:Skip, 1~15 11 0 Disabled o/e - ° ° 6. 31
F52H 0528 | Pattern group 1 selection 6 0:Skip, 1~15 1/1 0 Disabled| e/e - ° . 6.31
F525 0529 | Pattern group 1 selection 7 0:Skip, 1~15 1/1 0 Disabled| e/e - ° . 6.31
F530 0530 Pattern group 1 selection 8 0:Skip, 1~15 171 0 Disabled o/e - . . 6. 31
F53 1 0531 Number of repeiions of pattem group2 | 1~254, 255:Successive 11 1 Disabled o/e - . . 6.31
F53°2 0532 | Pattern group 2 selection 1 0:Skip, 1~15 1/1 0 Disabled o/e - ° ° 6.31
F534 0533 [ Pattern group 2 selection 2 0:Skip, 1~15 1/1 0 Disabled o/e B ° ° 6.31
F534 0534 Pattern group 2 selection 3 0:Skip, 1~15 1/1 0 Disabled o/e - . . 6.31
F535 0535 __ | Pattern group 2 selection 4 0:Skip, 1~15 11 0 Disabled| e/e - . . 6.31
F535 0536 Pattern group 2 selection 5 0:Skip, 1~15 1/1 0 Disabled o/e - ° ° 6. 31
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[23] Pattern operation [2/3]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
. : N . setting unit | Default |Write during| PM
Title c?\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control VfConstant| Reference
0. caton) control control
F537 0537 _[Pattern group 2 selection 6 0:Skip, 1~15 11 0 Disabled o/e - ° ° 6.31
F538 0538 |Pattern group 2 selection 7 0:Skip, 1~15 171 0 Disabled o/e - . . 6.31
F535 0539 |Pattern group 2 selection 8 0:Skip, 1~15 11 0 Disabled o/e - ° ° 6. 31
.- 0.1~6000 (The unitdepends on the seting of 7 5 ' [7.)
F54L 0540 | Speed 1 operation time 6000:Infinite (depends on the stop trigger entered) 0.1/0.1 50 Enabled ole - ° ° 6.31
FE54 1 0541 | Speed 2 operation time Ditto 0.1/0.1 5.0 Enabled o/e - ° ° 6.31
F5HZ 0542 | Speed 3 operation time Ditto 0.1/0.1 5.0 Enabled o/e - . ° 6.31
F543 0543 | Speed 4 operation time Ditto 0.1/0.1 5.0 Enabled o/e - . ° 6.31
F5HHY 0544 | Speed 5 operation time Ditto 0.1/0.1 5.0 Enabled o/e - . ° 6.31
F54S5 0545 [Speed 6 operation time Ditto 0.1/0.1 5.0 Enabled o/e - ° ° 6. 31
F545 0546  [Speed 7 operation time Ditto 0.1/0.1 5.0 Enabled o/e - ° ° 6.31
F54 7 0547 | Speed 8 operation time Ditto 0.1/0.1 5.0 Enabled o/e - ° ° 6.31
FS54E 0548 | Speed 9 operation time Ditto 0.1/0.1 5.0 Enabled o/e - . ° 6.31
F545 0549 | Speed 10 operation time Ditto 0.1/0.1 5.0 Enabled o/e - . ° 6.31
F550 0550 | Speed 11 operation time Ditto 0.1/0.1 5.0 [Enabled| e/e - . . 6.31
F55 1 0551 | Speed 12 operation time Ditto 0.1/0.1 5.0 Enabled o/e - . ° 6.31
F55°2 0552  [Speed 13 operation time Ditto 0.1/0.1 5.0 Enabled o/e - ° ° 6.31
F553 0553  [Speed 14 operation time Ditto 0.1/0.1 5.0 Enabled o/e - ° ° 6.31
F554 0554 | Speed 15 operation time Ditto 0.1/0.1 5.0 Enabled o/e - . ° 6.31
- Preset speed operation mode 0:Preset speed operation with no mode .
F5EL 0560 |selection 1:Preset speed operation with mode ”n 0 Disabled|  o/e B ° ° 5.12
0:Forward run
+1:Reverse run
+2:Acceleration/deceleration switching signal 1
- Preset speed operation +4:Acceleration/deceleration switching signal 2 .
1N 0561 | frequency 1 operation mode +8:V/f switching signal 1 " 0 Disabled| ~ o/e - ° ° 5.12
+16:V/f switching signal 2
+32:Torque limit switching signal 1
+64:Torque limit switching signal 2
- Preset speed operation . .
F5&5¢2 0562 frequency 2 operation mode Ditto 11 0 Disabled o/e - . . 5.12
- Preset speed operation . .
FER3T 0563 frequency 3 operation mode Ditto 17 0 Disabled o/e - ° ° 5.12
Preset speed operation . .
FSEH 0564 frequency 4 operation mode Ditto 171 0 Disabled| e/e - . . 5.12
Preset speed operation . .
FSE5 0565 frequency 5 operation mode Ditto 11 0 Disabled o/e - . . 5.12
Preset speed operation . .
FSERE 0566 frequency 6 operation mode Ditto 11 0 Disabled o/e - . . 5.12
Preset speed operation . .
FeE67 0567 frequency 7 operation mode Ditto 11 0 Disabled o/e - . . 5.12
Preset speed operation . .
FEEE 0568 frequency 8 operation mode Ditto 11 0 Disabled o/e - . . 5.12
Preset speed operation . .
FSE5 0569 frequency 9 operation mode Ditto 11 0 Disabled o/e - . . 5.12
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[23] Pattern operation [3/3] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " ] . )
” : N . setting unit Default |Write during| PM
Title c?\‘t;on Function Adjustment range (PanellCommuni | setting | running Speed Torque control VffConstant| Reference
8 cation) control control
F530 | 0570 féegséfaﬁ%idrﬁgjga"°” frequency | g " 0 |Disabled| /e ] . . 5.12
F57¢| o571 f{e;;;rsa‘:;endnfgg;a“°” frequency | g " 0 |Disabled| /e ; . . 5.12
F572 | o0s72 T;ej:;;ﬁﬁ;drﬁgj;a"o” frequency | piyo " 0 |Disabled| /e ; . . 5.12
F573 | 0573 Tgej:;;ﬁﬁ;drﬁgj;a"o” frequency | piyo " 0 |Disabled| /e ; . . 5.12
F5iy | o574 f;egséfaﬁ%idrﬁgjga"°” frequency | g " 0 |Disabled| /e ] . . 5.12
F575 | 0575 fgegséfaﬁ%idrﬁgjga"°” frequency | g " 0 |Disabled| /e ; R . 5.12
[24] Communication function Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " ] . )
y : N . setting unit Default |Write during| PM
Title Ci‘tgon Function Adjustment range (Panel/Communi | setting | running Speed Torque control ViConsart| Reference
. cafion) control control
0: Manual setting (F 5 7 i~F 5 5 [ Enabled)
F5IE 0576  |IP address setting method 1: BOOTP 11 0 Enabled o/e o/e . . *1
2: DHCP
F537 0577 Data1 0~255 171 0 Enabled o/e o/e . . *1
F518 0578 \P card Data2 0~255 171 0 Enabled o/e o/e . . *1
F518 0579 Data3 0~255 11 0 Enabled o/e o/e . . *1
FS5EL 0580 Data4 0~255 11 0 Enabled o/e o/e . . *1
FS5E 0581 Data1 0~255 11 0 Enabled o/e o/e . . *1
F5EZ 0582 Data2 0~255 171 0 Enabled o/e o/e . . *1
FLG3 | o583 |oubnetmask Data3 0255 171 0 |Enabled| ele oo . . 1
FS5EM 0584 Data4 0~255 171 0 Enabled o/e o/e . . *1
FS5ES 0585 Data1 0~255 11 0 Enabled o/e o/e . . *1
FS5EE 0586 IP gate1 Data2 0~255 11 0 Enabled o/e o/e . . *1
F5E 0587 g Data3 0~255 11 0 Enabled o/e o/e . . *1
F5HE 0588 Data4 0~255 171 0 Enabled o/e o/e . . *1
F5ES 0589 Data1 0~255 171 0 Enabled o/e o/e . . *1
F550 0590 |P master Data2 0~255 17 0 Enabled o/e o/e . . *1
F55 ¢ 0591 Data3 0~255 11 0 Enabled o/e o/e . . *1
F557 | 0592 Data4 0~255 11 0 Enabled | e/e o/e . . 1
F553 | 0593 |10 scan permission 0: Pronibi " 0 |Enabled| /e ole . . *
£S5y 0594 [ Communication time-out (Modbus) | 0.0~60.0sec. 0.1/0.1 0 Enabled o/e o/e ° ° *1
*1:=This function is for Etherenet communication option.(planning)
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[25] Protection functions [1/2]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
X . . . setting unit Default |Write during PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control VffConstant| Reference
o. caton) control control
FEO ! 0601 __[Stall prevention level 10~164%, 165:Deactivated 171 150 [ Enabled o/e B . . 6.33.1
Inverter trip record retention 0:Clear when power is turned off
=4 o
F&be 0602 | selection 1:Retain even after power is turned off " 0 Enabled ole ole ° ° 6.33.2
0:Coast stop
1:Deceleration stop .
-
FEDZ 0603  [Emergency stop 2-Emergency DC braking 11 0 Disabled o/e o/e . . 6.33.3
3:Deceleration stop (deceleration 4)
FEG4 | oeo4 |Emergency DC braking control g .90 o sec. 0.1/0.1 1.0 |Enabled| oo ole R e | 6.33.3
0:Deselect
1:At starting (only one time after power is turned
Output phase failure detection .on) : . : i
FEOS 0605 mode selection 2:At starting (each time power is turned on) 17 0 Disabled o/e o/e ° ° 6.33.4
3:During operation
4:At starting + during operation
5:0utput cut-off detection enabled
FERLOA 0606 [OL reduction starting frequency [0.0~60.0Hz 0.1/0.01 6.0 Enabled o/e o/e ° ° 5.14
FEO 0607 [Motor 150%-overload time limit [ 10~2400 sec. 17 300 | Enabled o/e o/e ° o 5.14
FECB | oeog [Inputphase failure detection | 0-Disabled 1" 1 |Disabled| /e ole . o | 6.33.7
FGE09 | opog [Lowecurrentdetection hysteresis |4 _pqy, 11 10 |Enabled| ofe ole . R 6.33.8
FE !0 | 0610 |Low current trip selection ?E¥§p’rip 11 0 |Enabled| /e olo . . 6.33.8
FE il 0611 Low current detection current 0~100% 11 0 Enabled o/e o/e . ° 6.33.8
FE ic 0612 [Low current detection time 0~255 sec. 171 0 Enabled o/e o/e ° . 6.33.8
0:Each time (standard pulse)
1:Only one time after power is turned on
2:Each time (short pulse)
Selection of short circuit 3.0nly one time after power is turn on (short .
[
FE i3 | 0613 | cicotion at starting pulse) 11 0 Disabled| /e o/e . . 6.33.9
4:Each time (Extremely shot-time pulse)
5.0nly one time after power is turn on (Extremely
shot-time pulse)
F5 {5 | 0615 |Overtorque trip selection ?f.’l‘.‘r‘i’p"'p 11 0 |Enabled| o/e ole R o | 6.33.10
Overtorque detection level during
[ ~
FE IR 0616 power running 0~250% 1/0.01 150 | Enabled o/e o/e . ° 6.33.10
Overtorque detection level during
[ T ~
FE T 0617 regenerative braking 0~250% 1/0.01 150 | Enabled o/e o/e . ° 6.33.10
FL5 !B 0618 [Overtorque detection time 0.00~10.00 sec. 0.01/0.01 0.50 |Enabled o/e o/e ° ° 6.33. 10
Fh (5 0619 [Overtorque detection hysteresis [0~100% 1/0.01 10 Enabled o/e o/e ° ° 6.33.10
FE20 | 0620 |Cooling fan control selection ?iﬁm‘;ys on 11 0  |Enabled| ole ole R o | 63311
FE2 | os21 |Cumulative operation fime alarm | 4 g9 g (x100h) 0.4/0.1 | 610.0 |Enabled| e/e olo . o | 6.33.12

setting
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[25] Protection functions [2/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " ] . )
X . . . setting unit | Default |Write during| PM
Title c?\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control VffConstant| Reference
o. caton) control control
FEZc 0622 [ Abnormal speed detection time [0.01~100.0 sec. 0.01/0.01 0.01 _[Enabled o/e o/e . . 6.33.13
F623 | 0623 Sgge'f%eai%de‘ec‘m frequency |4 00:Disabled, 0.01~30.0Hz 001001 | 00 |Enabled| efe ole . o | 6.33.13
FE2q | ob24 | Overspeed detection frequency |4 oo:pisapied, 0.01~30.0Hz 0.01/0.01 | 00 |Enabled| o/e ole . o | 63313
FL505 0625 [Undervoltage detection level 50~79%, 80: (auto mode) 11 80 Disabled o/e o/e ° ° 6.33. 15
FLCE 0626 [ Overvoltage limit operation level | 100~150% 11 134 Disabled oo - ° ° 6.14.2
FE27 | 0627 |Undervoltage trip selection 0:Disabled 11 0 |Disabled| e/e ole . o | 63315
FE28 | oezs |\ndervoltage (trip alarm) 0.01~10.00 sec. 0.01/0.01 | 0.03 |Disabled| /e ole . e | 6.33.15
F529 | opzg [Regeneralive powerride-through | 551009 " 75  |Disabled| /e ole . o | 6.33.16
FE30 0630 Braking answer waiting time 0.0:Disabled, 0.1~10.0 sec. 0.1/0.1 0.0 Enabled o/e - - - 6.33. 17
f . 0:Standard (150%-60 sec.) . _ _ _ _
FE3 ! 0631 Temperature detection 1:Estimation of temperature 11 0 Disabled 5.14
FE32 | 0632 Ef’ti‘:'gge’fa'ﬁiﬁe prohibition time | 6 50,5 50 0.01/0.01 | 0.00 |Disabled| /e - ; ; 6.17
FE33 | os33 |yhlanalog inputwire breakage | 0:None 1" 0 |Enabled| o/e ole . o | 6.33.18
1:-10~+10C
Annual average ambient g:;:::%%:(é
FEI4 0634  |temperature (calculation for part 4:+31~+40°C 11 3 Enabled o/e o/e . ° 6.33.19
replacement alarms) 54+41~+50C
6:+51~+60C
FE35 | o635 [Rushcurrent suppressionrelay 1o 0.y 5 sec. 0.1/0.1 0.0 |Disabled| /e ole . o | 6.33.20
FL537 0637 |PTC1 thermal selection 0:Deselect 1:Select 11 0 Disabled o/e o/e ° ° *1
FL38 0638 |PTC2 thermal selection 0:Deselect 1:Select 11 0 Disabled o/e o/e ° ° *1
F539 | 0639 Erf:'(’]% ;ﬁgi’;f:té’gf;gﬁg) 0.1~600.0 sec. 0.1/0.1 50 |Disabled| /e ole . . 5.19
FE4O | oea0 |GeRolt ceecton curentlevel 40150 " 100 |Disabled| - - . - 6.29
FEa (| opar [Step- ey detection time (for PM 1 0.0:1ot detect 0.1/0.1 00 |Disabled| - - . - 6.29
0:Default (no waiting time for frequencies of 10Hz
Brake-equipped motor restart and less) .
[
FEH3 0643 condition selection 1:Conditional (no waiting time for frequencies of " 0 Disabled o/e o/e ° ° 6.33.23
20Hz and less)
0:Control power supply not backed up
1:Control power supply backed up (alarm in the
FE47 | os47 |Control power supply backup event of a failure) 11 0 |Disabled| /e olo . o | 6.33.24

option failure monitoring

2:Control power supply backed up (tripping in the
event of a failure)

*1: = For details, refer to Instruction Manual (E6581339) specified in Section 6.42.
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[26] Override

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
X . . . setting unit | Default |Write during| PM
Title c,a\‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque control VffConstant| Reference
o. caton) control control
0:Disabled
1:VI/II (voltage/current input)
2:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
4:Operation panel input enabled (including
LED/LCD option input)
5:2-wire RS485 input enabled
FEED 0660 |Override addition input selection | 6:4-wire RS485 input enabled 11 0 Enabled o/e - . . 6.34
7:Communications option input enabled
8:Optional Al1 (differential current input)
9:Optional Al2 (voltage/current input)
10:Motor operated pot mop setting
11:Optional RP pulse input
12:Optional high-speed pulse input
Override multiplication input O:bisabled, 1:VI/Il, 2:RR/S4, 3:RX, 4:F 1.5,
[ -
FEE ! 0661 selection 5:Optional Al1 17 0 Enabled o/e . ° 6.34
FE65 | 0665 |Ground fault detection selection | §:Retaction (exceptin stop) 11n 0 |Disabled| /e ole . o | 63325
Logic output/pulse output 0:Logic output .
FEES 0669 selection (OUT1) 1-Pulse output 17 0 Disabled o/e o/e ° . 6.35.1
AI5L 0670 [AM terminal meter selection 0~64 *1 11 2 Enabled oo oo o . 5.16
[0 This parameter moves to a fundamental parameter.
*1: = For the adjustment range, see the table on page K-40.
[27] Meter output [1/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " . N .
. ; ) : t t | Default |Write d PM
Title Cil"on Function Adjustment range (Psafle\l/r(])%r#:r%m sstt?#g Tu?milrj]zng Speed Torque | control VifConsant| Reference
o. cation) control control
A 0671 _|[AM terminal meter adjustment |- 11 - Enabled oo oo o . 5.16
FEcZ 0672 |MON1 terminal meter selection |[0~76 *1 11 4 Enabled o/e o/e . . *2
F573 | o673 gﬂd?u’::nﬁgp'”a' meter - 1”n - |Enabled| o/e ole . . "2
Fh 4 0674 [MON2 terminal meter selection [0~76 *1 11 5 Enabled o/e o/e ° . *2
F535 | o675 gﬂd?u"g"i:{“”a' meter - 117 - |Enabled| ere ole . . 2
FLE 0676 Pulse output function selection | 0~49 *1 11 0 Enabled o/e o/e ° ° 6.35. 1
FETT 0677 _[Selection of number of pulses [ 1.00~43.20kHz 0.01/0.01 3.84 | Enabled o/e o/e ° ° 6.35.1
Fh 1R 0678 [Constant at the time of filtering |4msec, 8msec~100msec 11 64 Enabled o/e o/e ° ° 5.16

[ This parameter moves to a fundamental parameter.
*1: = For the adjustment range, see the table on page K-39.
*2: = For details, refer to Instruction Manual (E6581341) specified in Section 6.42.
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[27] Meter output [2/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi } } . )
. . . . setting unit Default |Write during PM
Title c?\ltlon Function Adjustment range (PaneliCommuni | setting | running Speed Torque | ontrol VffConstant| Reference
o. cation) control control
FM voltage/current output 0:Voltage 0~10V output .
FER ! 0681 switching 1:Current 0~20mA output 17 0 Disabled o/e o/e ° . 6.35.3
FM output gradient 0:Negative gradient (descending)
F&ae 0682 characteristic 1:Positive gradient (ascending) n ! Enabled o/e o/e ° ° 6.395.8
FERIF 0683 |FM bias adjustment -10.0~100.0% 0.1/0.1 0.0 Enabled o/e o/e ° . 6.35.3
0:No filter
1:Filter approx. 10ms
2:Filter approx. 15ms
3:Filter approx. 30ms
FEEM 0684 FM output filter 4:Filter approx. 60ms 11 0 Enabled o/e o/e . ° 5.16
5:Filter approx. 120ms
6:Filter approx. 250ms
7:Filter approx. 500ms
8:Filter approx. 1s
AM output gradient 0:Negative inclination (downward slope)
F685 0685 characteristic 1:Positive inclination (upward slope) n ! Enabled o/e o/e ° ° 6.395.8
FEREE 0686 | AM bias adjustment -10.0~100.0% 0.1/0.1 0.0 Enabled o/e o/e ° . 6.35.3
0:Voltage -10~10V output
FE88 | oess |MONT voltagelcurrent oulpul 1 4.ygitage 0~10V output 17 1 |Disabled| e/e ole . . 2
9 2:Current 0~20mA output
MON1 output gradient 0:Negative inclination (downward slope) N
FGES 0689 characteristic 1:Positive inclination (upward slope) " ! Enabled ole ole ° ° 2
FESLD 0690 |MONT1 bias adjustment -10.0~100.0% 0.1/0.1 0.0 Enabled o/e o/e ° . *2
0:Voltage -10~10V output
FE9 (| opgr |MON2 voltagelcurrent oulput | 4.ygitage 0~10V output 17 1 |Disabled| e/e ole . . 2
9 2:Current 0~20mA output
MONZ2 output gradient 0:Negative inclination (downward slope) N
[ 3
F&5¢ 0692 | characteristic 1:Positive inclination (upward slope) n 1 Enabled o/e o/e ° ° 2
FE53 0693 | MON2 bias adjustment -10.0~100.0% 0.1/0.1 0.0 Enabled o/e o/e ° o *2

[ This parameter moves to a fundamental parameter.
*1: = For the adjustment range, see the table on page K-40.
*2: = For details, refer to Instruction Manual (E6581341) specified in Section 6.42.
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[28] Operation panel

arameters [1/3]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
" . N : setting unit Default |Write during| PM
Title c?\lt:)on Function Adjustment range (PanelCommuni | setting | running Sg:t?gl Igm:;j control VffConstant| Reference
) cation)
. Parameter write protect 0:Permit
Fann 0700 selection 1-Prohibit mnm 0 Enabled o/e o/e ) . 6.36.1
d5FU 0701 | Current/voltage unit selection | 0:%, 1:A (ampere)/V (volt) 11 0 Enabled ole o/e o . 5.15
Frequency free unit display .
cang ~
Fans 0702 magnification 0.00:0FF, 0.01~200.0 0.01/0.01 0.00 | Enabled o/e o/e . ° 6.36.2
- Frequency free unit conversion |0:All frequencies display free unit conversion
Faib3 0703 selection 1:PID frequencies free unit conversion n 0 Enabled o/e o/e ° ° 6.36.2
TmC Free unit display gradient 0:Negative inclination (downward slope)
Fabs 0705 | characteristic 1:Positive inclination (upward slope) n 1 Enabled o/e o/e ° ° 6.36.2
FIOE 0706 [Free unit display bias 0.00~F H Hz 0.01/0.01 0.00 | Enabled o/e o/e . . 6.36.2
Fana 0707 | Changing step selection 1 0.00:Disabled, 0.01~F X Hz 0.01/0.01 0.00 | Enabled o/e o/e ° ° 6.36.3
FIOE 0708 | Changing step selection 2 0:Disabled, 1~255 171 0 Enabled o/e o/e ° ° 6.36.3
E] 0709 | Standard monitor hold function [0:Real time, 1:Peak hold, 2:Minimum hold 1/1 0 Enabled o/e o/e ° ° 8.3
- n Standard monitor display _an *
Fain 0710 selection 0~80 *1 m 0 Enabled o/e o/e ) . 8.3
b Status monitor 1 display .
Faid 0711 selection Ditto m 1 Enabled o/e o/e ) . 8.3
F7:2 | o7z |Stalus monior2display Ditto 11 2 |Enabled| /e ole . . 8.3
F7:3| orra |Stalus monior3 display Ditto 11 3 |Enabled| /e ole . . 8.3
T Status monitor 4 display .
Faid 0714 selection Ditto m 4 Enabled o/e o/e ) . 8.3
T Status monitor 5 display .
F1is 0715 selection Ditto m 8 Enabled o/e o/e ) ° 8.3
F7i6 | orte |Salus monitor display Ditto 11 16 |Enabled| efe ole . . 8.3
F717| orty |Skalus monitor 7 display Ditto 11 15 |Enabled| e/e ole . . 8.3
F1:8 | orig |Stalusmonitor8display Ditto 1n 14 |Enabled| ofe ole . . 8.3
0:When standby terminal (ST) is OFF, clear panel
operation command
o . dcl 1 When standby terminal (ST) is OFF, remain
F71:i9 | o719 pler?“"” command clear operation command il 1 Enabled | e/e oo B . 6.36.5
selection 2 : When standby terminal (ST) is OFF or
undervoltage alarm occurs, clear operation
command
Operation panel stop pattern 0:Deceleration stop
[ i
Fad i 0721 selection 1:Coast stop 17 0 Enabled o/e o/e . . 6.36.6

This parameter moves to a fundamental parameter. *1: = For the adjustment range, see the table on page K-40.
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[28] Operation panel parameters [2/3]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
X . . . setting unit Default |Write during| PM
Title cation Function Adjustment range (PanellCommuni | setting | running Speed Torque control VffConstant| Reference
No. cation) control control
F125 | ores |Qperation paneltorque -250~250% 1/0.01 0 |Enabled| - ole - - | 6367
F127| orzr | Jperation paneltension torque | 5509500, 1/0.01 0 |Enabled| - ole ; - | 6368
F12g8 | or2s |Operatonpanelloadshang | o-p50%, 110.01 100 |Enabled| - ol ; - | 6368
Operation panel override
[ i - |~ -
Faics 0729 multiplication gain 100~100% 1/0.01 0 Enabled o/e . ° 6.34
“am Operation panel frequency 0:Permit
F 730 | 0730 | <eting prohibition selection | 1:Prohibit " 0 |Enabled| ele ole . e | 8361
0 : Disconnection detection (£ r~ ~ 5 trip)
Fa3d 0731 I&EtzéLti%E s:lgiligible breakage |1 1 No disconnection detection (retain operation 171 1 Enabled o/e o/e . . 6.33.26
command)
Operation panel emergency 0:Permit
Faad 0734  |stop operation prohibition 1-Prohibit 17 0 Enabled o/e o/e ° ° 6.36. 1
selection i
- Operation panel reset operation |0:Permit
Fi35 0735 prohibition selection 1-Prohibit m 0 Enabled o/e o/e ) . 6.36.1
Prohibition of change of 0:Permit
F7136 0736 |LN0HIFND S during 1:Prohibit 11 1 Enabled o/e o/e . . 6.36. 1
operation .
JE— . o 0:Permit
Fa13q 0737 | All key operation prohibition 1-Prohibit 17 0 Enabled o/e o/e . ° 6.36. 1
FaND 0740 | Trace selection 0:Deselect, 1:At tripping, 2:At triggering 11 1 Enabled o/e o/e . ° 6.37
Fay ! 0741 Trace cycle 0:4ms, 1:20ms, 2:100ms, 3:1s, 4:10s 11 2 Enabled o/e o/e ° ° 6. 37
FaHZ 0742 | Trace data 1 0~49 11 0 Enabled o/e o/e . . 6.37
Fai43 0743 _|Trace data 2 0~49 11 1 Enabled o/e o/e . . 6.37
F N 0744 |Trace data 3 0~49 171 2 Enabled o/e o/e ° ° 6.37
FI45 0745 | Trace data 4 0~49 11 3 Enabled o/e o/e ° ° 6. 37
9 Integrating wattmeter retention | 0:Disabled
Fa4E 0748 selection 1‘Enabled m 0 Enabled o/e o/e ) . 6.38
0:1=1kWh
. . 1:1=10kWh
F14g | orag |IMedraing wattmeter display |5 1=1opkwh 1n 2 |Enabled| ofe ole . . 6.38
unit selection 3:1=1000kWh
4:1=10000kWh
0:Quick mode/standard setting mode switching
function
1:Shortcut key:Pressing for 2 sec. to record the
parameter, pressing normally to jump
Fis0 0750 |EASY key function selection to recorded parameter (first jump to 11 0 Disabled o/e o/e . . 5.22

the 1st history)
2:Operation panel/remote key:Operation panel by
ON

3:Monitor peak minimum hold trigger

*1: The communication number of the parameter is used for this setting.
*2: Default values vary depending on the capacity. = See the table of K-48.
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[28] Operation panel parameters [3/3]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

. Communi N . s’:tlt?rlmrglljjrr:]it Default |Write during| ector gontrol PM
Title c?\‘t;on Function Adjustment range (PanelCommuni | setting | running Sg:t?gl Igm:;j control VffConstant| Reference
) cation)
Fas 0751  |Quick registration parameter 1 | 0~999 *1 17 (A4L(l)4) Enabled o/e o/e ° ° 5.22
F757 | 0752 |Quick registration parameter 2 |0~999 *1 11 (Lf) Enabled | e/e olo . . 5.22
Fi153 0753  |Quick registration parameter 3 | 0~999 *1 11 (,3'1_') Enabled o/e o/e . . 5.22
Fasd 0754  |Quick registration parameter 4 | 0~999 *1 17 (Agc) Enabled o/e o/e ° ° 5.22
FI55 0755  |Quick registration parameter 5 | 0~999 *1 17 (d1EOC) Enabled o/e o/e ° ° 5.22
FI156 0756  |Quick registration parameter 6 |0~999 *1 11 (?E'?) Enabled o/e o/e . . 5.22
Fasq 0757  |Quick registration parameter 7 |0~999 *1 11 (F?VI) Enabled o/e o/e . . 5.22
FI58 0758 | Quick registration parameter 8 |0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
F 55 0759 [Quick registration parameter 9 |0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
Fi50 0760 [Quick registration parameter 10 |0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
F iR 0761 [Quick registration parameter 11 | 0~999 *1 17 999 [ Enabled o/e o/e ° ° 5.22
FiEZ 0762 [Quick registration parameter 12 | 0~999 *1 n 999 [ Enabled o/e o/e ° ° 5.22
FiEd 0763 [Quick registration parameter 13 | 0~999 *1 n 999 [ Enabled o/e o/e ° ° 5.22
FiGH 0764 [Quick registration parameter 14 [0~999 *1 11 999 [Enabled o/e o/e ° ° 5.22
FI55 0765 | Quick registration parameter 15 |0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
FI55 0766 | Quick registration parameter 16 | 0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
FiE 7 0767 __[Quick registration parameter 17 | 0~999 *1 17 999 [ Enabled o/e o/e ° ° 5.22
FIlRE 0768 _ [Quick registration parameter 18 | 0~999 *1 n 999 [ Enabled o/e o/e ° ° 5.22
FiR5 0769 _ [Quick registration parameter 19 |0~999 *1 n 999 [ Enabled o/e o/e ° ° 5.22
FI130 0770 [Quick registration parameter 20 |0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
Faal 0771 [ Quick registration parameter 21 |0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
Fi1iZ 0772 | Quick registration parameter 22 |0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
Fiid 0773 [Quick registration parameter 23 | 0~999 *1 17 999 [ Enabled o/e o/e ° ° 5.22
FaM 0774 [Quick registration parameter 24 |0~999 *1 n 999 [ Enabled o/e o/e ° ° 5.22
Fii5 0775 [Quick registration parameter 25 | 0~999 *1 n 999 [ Enabled o/e o/e ° ° 5.22
F17& 0776 | Quick registration parameter 26 _|0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
a3 0777 | Quick registration parameter 27 |0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
F138 0778 | Quick registration parameter 28 |0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
F i35 0779 _ [Quick registration parameter 29 |0~999 *1 17 999 [ Enabled o/e o/e ° ° 5.22
FIED 0780 _ [Quick registration parameter 30 | 0~999 *1 n 999 [ Enabled o/e o/e ° ° 5.22
FiE 0781 _ [Quick registration parameter 31 |0~999 *1 n 999 [ Enabled o/e o/e ° ° 5.22
FI1RZ 0782  |Quick registration parameter 32 [0~999 *1 11 (PS(I)EL) Enabled o/e o/e . . 5.22

*1: The communication number of the parameter is used for this setting.
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[29] Communication function [1/4]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
Title cation Function Adjustment range sefting unit Default |Write during Speed Torque PM VffConstant| Reference
d 9 (PanellCommuni | setting | running P q control
No. cation) control control
F1E4 0784 Data1 0~255 11 0 *1 o/e o/e . . *2
Fig5 0785 Data2 0~255 11 0 *1 o/e o/e . o *2
FiBA 0786 Data3 0~255 11 0 *1 o/e o/e . o *2
Fi5 7| orsy |MACaddress Data4 0~256 171 0 1 oo oo o . 2
FIEE 0788 Data5 0~255 171 0 *1 o/e o/e ° ° *2
FiES 0789 Data6 0~255 171 0 *1 o/e o/e ° ° *2
Fi87 0792 Data1 0000~FFFF 11 0 *1 o/e o/e . . *2
Fi83 0793 Data2 0000~ FFFF 11 0 *1 o/e o/e ° o *2
K 0794 Data3 0000~ FFFF 11 0 *1 o/e o/e ° o *2
F 55 0795 . Data4 0000~ FFFF 11 0 *1 o/e o/e ° ° *2
F 755 | orge | Devicename Datab 0000~ FFFF 171 0 & oo oo . . 2
Fi87 0797 Data6 0000~ FFFF 171 0 *1 o/e o/e ° ° *2
F 158 0798 Data7 0000~ FFFF 11 0 *1 o/e o/e ° . *2
] 0799 Data8 0000~ FFFF 11 0 *1 o/e o/e ° o *2
_— . 0:9600 bps
Fgoo | o800 gg’:ég‘)‘”'ca‘w” speed (2-wire 149200 bps 1”7 1 |Enabled| /e ole . o | 6.39.1
2:38400 bps
0:Non parity
FEO 0801 Parity (2-wire RS485) 1:Even parity, 17 1 Enabled o/e o/e ° ° 6.39.1
2:0dd parity
FEDZ 0802 [Inverter number (common) 0~247 11 0 Enabled o/e o/e ° ° 6.39.1
Communications time-out time
FED3 0803 (common to 2-wire RS485 and | 0:OFF, 1~100 sec. 11 0 Enabled o/e o/e . . 6.39.1
4-wire RS485)
Communications time-out action
FEOY 0804 (common to 2-wire RS485 and | 0~8 11 8 Enabled o/e o/e . . 6.39.1
4-wire RS485)
Fgos | o0sos gg’;‘ég";a'"”g time (2-wire 0.00:Default, 0.01~2.00 sec. 0.01/0.01 | 0.00 |Enabled| ofe ole . o | 6.39.1
0:Slave (issues a 0Hz command if something
goes wrong with the master)
1:Slave (continues operation if something goes
. ith the master)
Master/slave setting for wrong wif . .
FEOE | 0806 |inverter-to-inverter Z'SAZ‘QGV%ES ﬁﬁﬁm’gme;;’é;"’p if something 11" 0 |Enabled| o/e ole . o | 6.39.1
communications (2-wire RS485) 3:Master (sends a frequency command)
4:Master (sends an output frequency)
5.Master (sends a torque command)
6.Master (sends an output torque command)
" Protocol selection (2-wire 0:TOSHIBA
FEOT 0807 RS485) 1-‘MODBUS 17 0 Enabled o/e o/e ° . 6.39.1

*1: This parameter is Read only.
*2:=This function is for Etherenet communication option.(planning)
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[29] Communication function [2/4]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
X . . . setting unit | Default |Write during| PM
Title cation Function Adjustment range (PanellCommuni | setting | running Speed Torque control VffConstant| Reference
No. caton) control control
. ; 0:Disconnection detection
FEOE 0808 gggmgg'gi}g}:{)gme’om 1:When communication mode enable 17 0 Enabled o/e o/e . . 1
2:1+Driving operation
0:Disabled
Fg !0 0810 |Frequency point selection ;E:x:EZ Eg?‘gg 111 0 Enabled o/e - . . 6.39.1
3:Communication add option
FE 0811 Point 1 setting 0-100% 11 0 Enabled *2 o/e - ° ° 6.39. 1
Fg 2 0812 | Point 1 frequency 0.0~F H Hz 0.1/0.01 0.0 [Enabled *2 o/e - ° ° 6.39. 1
FH (3 0813 [Point 2 setting 0~100% 17 100 _ |Enabled *2 o/e - ° ° 6.39.1
FE 4 0814 [Point 2 frequency 0.0~F H Hz 0.1/0.01 60 Enabled *2 o/e - . ° 6.39.1
Address monitor
[ ~ * *
FE IS 0815 (Modbus plus) 1~64 1M 1 5 o/e o/e ° o 3
- Command selection 0: Prohibit N
FEIE 0816 (Modbus plus) 1 Permit 17 0 Enabled o/e o/e . . 3
Number of command
- N *
Fa it 0817 (Modbus plus) 0~8 17 0 Enabled o/e o/e . . 3
Number of monitors
[ ~ *
Fg 8 0818 (Modbus plus) 0~8 17 0 Enabled o/e o/e ° ° 3
Command station .
FE !5 0819 (Modbus plus) 0~64 11 0 Enabled o/e o/e . . 3
o 0:9600 bps
Fgeo | 0820 &‘f\’;’rg“g'scjgg;‘ speed 1119200 bps 1" 1 |Enabled| /e ole . o | 6.39.1
2:38400 bps
0:Automatic detection
1:10Mbps Full
Fga | os2t ?éﬁirféf) 2:10Mbps Half " 0 |Enabled| o/e ole . . *4
3:100Mbps Full
4:100Mbps Half
0:Automatic detection
. . 1:10Mbps Full
FEce | 0822 ?étider;aé?) monitor right port | 5.4 opps Half 1" ; *5 ole ole . . 4
3:100Mbps Full
4:100Mbps Half
0:Automatic detection
. 1:10 Mbps Full
FE23 0823 ?Eatlrj]irr:);?) monitor left port 2:10Mbps Half 11 R 5 oo oo o o "
3:100Mbps Full
4:100Mbps Half
0:-
FEZH 0824 | (Reservation) ;: 11 0 Enabled o/e o/e . . *4

*5: This parameter is read only.

=

*1: = For details, refer to Instruction Manual (E6581315) specified in Section 6.42. *2: Effective when a command value is sent by communication.
*3: = This function is for Modbus plus communication option (planning).

*4: This function is for Etherenet communication option (planning).
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[29] Communication function [3/4]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Minimum Vector control
X Communi . . setting unit | Default |Write during| PM
Title cation No. Function Adjustment range (Panel/Communi | setting | running (?gr?t?gl .clz-g:zll'loel control ViConsart| Reference
cation)
Fgas | osas | Sendwaiting time 0.00:Default, 0.01~2.00 sec. 0.01/0.01 | 0.00 |[Enabled| /e oo o . 6.39. 1
(4-wire RS485)
0:Slave (issues a O0Hz command if something
goes wrong with the master)
1:Slave (continues operation if something goes
Inverter-to-inverter .wrong W'.th the master) . .
FHEZE | 0826 |communication setting (4-wire Z'SAZ‘QGV%ES fore mz’%;:t’érs)“’p if something 11 0 |Enabled| /e olo . . 6.39.1
RS485) 3:Master (sends a frequency command)
4:Master (sends an output frequency)
5:Master (sends a torque command)
6:Master (sends an output torque command)
FEZT 0827 Parity (4-wireRS485) 0 : No parity 1 : Even parity 2 : Odd parity 11 1 Enabled o/e o/e . . 6.39.1
Protocol selection 0:TOSHIBA
=]
FEJT | 0829 |4 ire RSAS5) 1:MODBUS n 0 |Enabled| o/e o/e N ° | 6391
FEID 0830 [Communication option setting 1 _[0~7 11 0 Enabled o/e o/e ° ° *1
FES ! 0831 [Communication option setting 2 [0000~F F F F 11 0000 [Enabled o/e o/e ° ° *1
FHIC 0832 [Communication option setting 3 [0000~F F F F 11 0000 [Enabled o/e o/e ° ° *1
FE833 0833 | Communication option setting 4 [0000~F F F F 17 0000 | Enabled o/e o/e ° ° *1
FE34 0834 | Communication option setting 5 [0000~F F F F n 0000 | Enabled o/e o/e ° ° *1
FE35 0835 | Communication option setting 6 [0000~F F F F n 0000 | Enabled o/e o/e ° ° *1
FEIE 0836 [ Communication option setting 7 [0000~F F F F 11 0000 [ Enabled oo oo ° ° *1
FEZT 0837 [Communication option setting 8 [0000~F F F F 11 0 Enabled oo oo ° ° *1
FEIE 0838 [Communication option setting 9 [0000~F F F F 11 0 Enabled oo oo ° ° *1
FEH 0841 | Communication option setting 10 [0000~F F F F 17 0000 | Enabled o/e o/e ° ° *1
FE4Z 0842 | Communication option setting 11 _[0000~F F F F n 0000 | Enabled o/e o/e ° ° *1
FE43 0843 | Communication option setting 12 [0000~F F F F n 0000 | Enabled o/e o/e ° ° *1
FEYM 0844 | Communication option setting 13 [0000~F F F F 11 0000 | Enabled o/e o/e ° ° *1
FE45 0845 | Communication option setting 14 [0000~F F F F 11 0000 | Enabled o/e o/e ° ° *1
FE4E 0846 | Communication option setting 15 [0000~F F F F 11 0000 | Enabled o/e o/e ° ° *1
FE4 T 0847 | Communication option setting 16 | 0000~F F F F 17 0 Enabled o/e o/e ° ° *1
FEHE 0848 | Communication option setting 17 [ 0000~F F F F n 0 Enabled o/e o/e ° ° *1
PN : 0:Disconnection detection
FEHE 0849 Sgrr]zl}?il:)?(;iﬁ'ggtfotr:me'om 1:When communication mode enable 17 0 Enabled o/e o/e ° ° *1
2:1+Driving operation
F50 | osso |Disconnection detection 0.0~100.0 sec. 0.1/0.1 00 |Enabled| /e oo . . *
0:Inverter stop, communication command,
frequency mode open (by [ 1o, FI0d)
i : 1:None (continued operation)
FES ! | 0851 'd’:‘s’gt:r: Sperafion at 2:Deceleration stop 17 0 |Enabled| o/e oo . . *
3:Coast stop
4:Network error (£ - ~ & trip)
_ 5:Preset speed operation (by F 5§ 5 E’ setting)
FA52 0852 Prese§ speed operation 0:None 1~15:Preset speed operation (by 1 0 Enabled oo oo . . *

selection

parameter setting)

*1: = For details, refer to Instruction Manual (E6581281, E6581343) specified in Section 6.42.
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[29] Communication function [4/4]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

1:Reset option circuit board and inverter

Communi Minimumv ) ) Vector control
Title c?\ltion Function Adjustment range (PZ?S\II%%;:;IJM EStft?: gl; Wrr'ltﬁ]:il:]gng Speed Torque copnwol VffConstant| Reference
o. caton) control control
Fg53 | ogs3 |Sommunication option station | o_pgg 17 0 |Enabled| ofe ole R R *
Communication option speed
FESY 0854 switch monitor 0~255 11 0 Enabled o/e o/e . . *
DeviceNet/CC-Link
Number of 1:2 Poles, 2:4 Poles, 3:6 Poles, 4:8 Poles «
FE5E 0856 poles for communication 5:10 Poles, 6:12 Poles 7:14 Poles, 8:16 Poles " 2 Enabled ole ole ° ° 1
0:Disabled
1:Command information 1
2:Command information 2
FEID 0870 |Block write data 1 3:Frequency command 11 0 Enabled o/ oo . . 6.39.1
4:Terminal board output data
5:Communication analog data
6:Rotational speed instruction
F8T ! 0871 Block write data 2 Ditto 11 0 Enabled o/e o/e ° ° 6.39. 1
0:Deselect
1:Status information
2:Output frequency
3:Output current
4:Output voltage
5:Alarm information
6:PID feedback value
7:Input terminal board monitor
Fg75 | 0875 |Block read data 1 3 Output terminal board monitor 11 0 |Enabled| o/ ofe . o | 6.39.1
10:RR/S4 terminal board monitor
11:RX terminal board monitor
12:Input voltage (DC detection)
13:Speed feedback frequency
14:Torque
15:MY monitor 1 16:MY monitor 2
17:MY monitor 3 18:MY monitor 4
19:Free notes 20:Rotational speed
FEOE 0876 | Block read data 2 Ditto 11 0 Enabled o/e o/e ° ° 6.39. 1
F807 0877  |Block read data 3 Ditto 11 0 Enabled o/e o/e ° ° 6.39. 1
FEE 0878 |Block read data 4 Ditto 11 0 Enabled o/e o/e ° ° 6.39. 1
FEI5 0879 _[Block read data 5 Ditto 11 0 Enabled o/o o/o . . 6.39.1
FERLD 0880 Free notes 0~FFFF 11 0 Enabled o/e o/e . ) 6.39.1
0 : Only reset tl;ip if th? rquirtemen: is"f!'fotrrr:
. communication option, but reset all if the
FESE 0gog | Error reset mode selection requirement is froﬁn the others 11 1 Disabled| e/e o/e . . *1
(for communication option) 1 Reset all
2 : Only reset trip
FAT5 | 0899 |Network option resetsetting | O:None 11 0 |Disabled| /e oo . . *

*1: = For details, refer to Instruction Manual (E6581281, E6581343, E6581476) specified in Section 6.42.

=
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[30] My function [1/5

~

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Title

Communi
cation
No.

Function

Adjustment range

Minimum
setting unit
(Panel/Communi
cation)

Default
setting

Write during|
running

Vector control

Speed
control

Torque
control

PM
control

VIf Constant

Reference

0900

Input function target 11

Input terminal function number
0:Deselect

1:F terminal

2:R terminal

3:ST terminal

4:RES terminal

5:S1 terminal

6:S2 terminal

7:S3 terminal

8:RR/S4 terminal

9:LI1 terminal

10:LI2 terminal

11:LI3 terminal

12:L14 terminal

13:LI5 terminal

14:L16 terminal

15:L17 terminal

16:L18 terminal

17:B12 terminal

18:B13 terminal

19:B14 terminal

20:B15 terminal

21:Virtual input terminal 1
22:Virtual input terminal 2
23:Virtual input terminal 3
24:Virtual input terminal 4
25~32:Internal terminal 1~8
918~934:MY function number
1000~1255:0utput selection number
2000~2099:FD00~FD99
3000~3099:FE00~FE99

7

Disabled

o/e

o/e

*1

*1: = For details, refer to Instruction Manual (E6581335) specified in Section 6.42.
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[30] My function [2/5

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Mti1r.1imum.t Default Iiite dur Vector control o
; : . . setting uni efault |Write during
Title Ciltl)on Function Adjustment range (PanellCommuni | setting | running Speed Torque control VifConsant| Reference
. cafion) control control

0:NOP (not operation)

1:ST (move)

2:STN

3:AND (logical product)

4:ANDN

5:0R (logical sum)

6:0RN

7:EQ (equal)

8:NE (not equal)

9:GT (greater than)

10:GE (greater or equal)
Faoi 0901 Input function command 12 11:LT (less than) 17 0 Disabled o/e o/e ° ° *1

12:LE (less or equal)

13:ASUB (absolute)

14:0N (on delay timer)

15:0FF (off delay timer)

16:COUNT 1 (counter 1)

17:COUNTR 2 (counter 2)

18:HOLD (hold)

19:SET (set)

20:RESET (reset)

21:CLR

22:CLRN
Fa90c 0902 Input function target 12 Sameas F 5010 11 0 Disabled o/e o/e ° ° *1
EE] 0903 Input function command 13 Sameas F 50 ! 11 0 Disabled o/e o/e ° ° *1
FEOH 0904 _[Input function target 13 Sameas F 5010 11 0 Disabled| e/e o/e . ° 1
F905 | ogos | Quiputfunction assigned object |gume 45 £ g5 1”7 0 |Disabled| o/e oo . . *
FS0E 0906 _[Input function target 21 Sameas F 5L 11 0 Disabled| e/e ole . . 1
a0 0907 Input function command 22 Sameas F 50 ! 11 0 Disabled o/e o/e ° ° *1
Fa908 0908 Input function target 22 Sameas F 5010 11 0 Disabled o/e o/e ° ° *1
FE05 0909 |Input function command 23 Sameas F50 ! 11 0 Disabled| e/e olo . . 1
T 0910 _[Input function target 23 Sameas F 5010 11 0 Disabled o/ o/ . . *1
Fg | og1n |Quiputfunction assigned object |gome s £ 11 0 |Disabled| o/e ole . . *
£9iZ 0912 Input function target 31 Sameas F 500 11 0 Disabled o/e o/e ° ° *1
] 0913 [Input function command 32 Sameas F 50 ! 11 0 Disabled| e/e o/o . . 1
FS (4 0914 [Input function target 32 Sameas F5010 11 0 Disabled|  e/e o/e . ° 1

*1: = For details, refer to Instruction Manual (E6581335) specified in Section 6.42.

11

VEIHSOl

10€18593



9€-M

[30] My function [3/5

~

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

. Minimum Vector control
Titl Communl F . . setting unit | Default |Write during| PM
itle Cil"on unction Adjustment range (PanellCommuni | setting | running Speed Torque control VffConstart| Reference
0. cafion) control control
N 0915 _ [Input function command 33 Sameas F 50 ! 11 0 Disabled o/ o/ . . *1
F9 5 0916 Input function target 33 Sameas F 5010 11 0 Disabled o/e o/e ° ° *1
F917 | ooty |Quiputfunction assignedobject |gume 55 £ 957 17 0 |Disabled| ofe ofe . R *
FS A 0918 [My output percent data 1 0.00~200.0% 0.01/0.01 0.00 |Enabled o/ o/ . ° *{
F5 !5 0919 [My output percent data 2 0.00~200.0% 0.01/0.01 0.00 [ Enabled o/e o/e ° ° *1
Fe2L 0920 [My output percent data 3 0.00~200.0% 0.01/0.01 0.00 [Enabled o/o o/o ) . 1
Fac2 1 0921 My output percent data 4 0.00~200.0% 0.01/0.01 0.00 | Enabled o/e o/e ° ° *1
a7 0922 My output percent data 5 0.00~200.0% 0.01/0.01 0.00 [ Enabled o/e o/e ° ° *1
F877 0923 | My output frequency data 1 0.0~500.0Hz 0.1/0.1 0.0 Enabled o/e o/e ° ° *1
F924 0924 [My output frequency data 2 0.0~500.0Hz 0.1/0.1 0.0 Enabled o/e o/e ° ° *1
F525 0925  [My output frequency data 3 0.0~500.0Hz 0.1/0.1 0.0 Enabled o/ o/ ° ° *1
FS525 0926  [My output frequency data 4 0.0~500.0Hz 0.1/0.1 0.0 Enabled o/ o/ ° ° *1
Fa27 0927 | My output frequency data 5 0.0~500.0Hz 0.1/0.1 0.0 Enabled o/e o/e ° ° *1
F925 0928 My output time data 1 0.01~600.0sec 0.01/0.01 0.01 Enabled o/e o/e ° ° *1
F929 0929 My output time data 2 0.01~600.0sec 0.01/0.01 0.01 Enabled o/e o/e ° ° *1
Fe30 0930 [ My output time data 3 0.01~600.0sec 0.01/0.01 0.01 | Enabled o/o o/o . . 1
Fe31 0931 [My output time data 4 0.01~600.0sec 0.01/0.01 0.01 | Enabled o/ o/ . ° *{
Fo3c 0932__[My output time data 5 0.01~600.0sec 0.01/0.01 0.01 | Enabled o/o o/o ) . 1
F594 0933 | No. of times of My output data 1 [0~9999 times 171 0 Enabled o/e o/e ° ° *1
EEE 0934 No. of times of My output data 2 |[0~9999 times 11 0 Enabled o/e o/e ° ° *1
F945 0935 Input function target 41 Sameas F 500 11 0 Enabled o/e o/e ° ° *1
FS35 0936 __[Input function command 42 Sameas F 50 ! 11 0 Enabled o/o o/o . . 1
F937 0937 _[Input function target 42 Sameas F5010 11 0 Enabled o/o o/o . ° 1
FS3E 0938 _[Input function command 43 Sameas F5I ! 11 0 Enabled o/o o/o ) . 1
935 0939 Input function target 43 Sameas F 5010 1/1 0 Enabled o/e o/e ° ° *1
Fgyg | ooap |Quiputfunction assignedobject |gume 55 £ 957 17 0 |Enabled| ofe ofe . . *
Fo4! 0941 Input function target 51 Sameas F 500 1/1 0 Enabled o/e o/e ° ° *1
Fouo 0942 [Input function command 52 Sameas F 50 ! 11 0 Enabled o/o o/o ) . 1
FE43 0943 [Input function target 52 Sameas F5010 11 0 Enabled o/e o/e . ° 1
EEE] 0944 [Input function command 53 Sameas F 51 ! 11 0 Enabled o/ o/ . . *1
Fo45 0945 Input function target 53 Sameas F 5010 11 0 Enabled o/e o/e ° ° *1
Fgys | ooap |Juiputfunction assigned object |gume 55 £ g5 17 0 |Enabled| ofe ofe . . *
Fo47 0947 _[Input function target 61 Sameas F 5010 11 0 Enabled o/e o/e . ° 1

*1: = For details refer to the Instruction Manual (E6581335) for this parameter.
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[30] My function [4/5

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum } ] Vector control
Title c?\‘tion Function Adjustment range (PZig;/%% ;;ﬁm Eeetft?r? gI;t WTL?]:;Z”Q Speed Torque c ;’x ol VffConstart| Reference
0. cafion) control control

Fa4g 0948 [Input function command 62 Sameas F 50 ! 11 0 Enabled o/e o/e ° ° *q
Fo4yg 0949  [Input function target 62 Sameas F 5010 11 0 Enabled o/e o/e ° ° *q
Fe5l 0950 _[Input function command 63 Sameas F 51 ! 11 0 Enabled o/o o/o . . *1
FE5 1 0951 [Input function target 63 Sameas F500 11 0 Enabled o/ o/ ° ° *1
Fg52 | ogsp [Qutbutfunction assigned object |same 5 £ 97 11 0 |Enabled| eofe olo . R *
F953 0953 [Input function target 71 Sameas F 5010 11 0 Enabled o/e o/e ° ° *1
Fo5y 0954 Input function command 72 Sameas F 50 ! 11 0 Enabled o/e o/e ° ° *q
F955% 0955 [Input function target 72 Sameas F 5010 1/1 0 Enabled o/e o/e ° ° *1
FH5E5 0956 _[Input function command 73 Sameas F5I ! 11 0 Enabled o/o o/o . . 1
FE5 7 | 0957 [Inputfunction target 73 Sameas F 5L 11 0 Enabled [ e/e o/o . . 1
Fg58 | ogsg [Qutbutfunction assigned object |g,me o £ 9 10 0 |Enabled| ofe ole . . *

0:Disabled

1:VINI

2:RR/S4
F855 0959  |Analog input function target 11 | 3:RX 17 0 Enabled o/e o/e ° ° *1

4:Optional Al1+, Optional Al1-

5:0Optional Al2

6:Internal memory1

0:Disabled

1: Acceleration

2: Upper limit frequency (4L

3:Acceleration multiplication factor

N . . 4:Deceleration multiplication factor

F96 ¢ | oget [Analog function assigned object | 5 vianual torque boost (u b ) 17 0 |Disabled| ofe ole . . *

6:0Cstall (F5 1 )
7:Thermal protection (£ Hr )
8:Speed loop P gain (F 45 )
9:Drooping gain (F 32 0)
10:PIDPgain (F 36 7)

*1: = For details, refer to Instruction Manual (E6581335) specified in Section 6.42.
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[30] My function [5/5 Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ! } . )
N N N : setting unit | Default |Write during| PM
Title cation Function Adjustment range (PanellCommuni | setting | running Speed Torque control VffConstant| Reference
No. caton) control control
0:Disabled
1:VINI
2:RR/S4
FEEC 0962 |Analog input function target 21  [3:RX 171 0 Enabled olo olo . . *q
4:Optional Al1+, Optional Al1-
5:0Optional Al2
6:Internal memory2
F95Y | ogp4 |4nalogfunction assigned object |o_yq 11 0 |Disabled| o/e ole . . *
F9E5 | 0965 |Monitor output function target 11| 3000 2000 E00-rEo0 17 2000 |Enabled| ofe ole . R *
FoEE 0966 L\:Aoomn:;(z'n%uzqutfunctlon 0:Normal monitor, 1:Max. value, 2:Min. value 11 0 Enabled o/e o/e . . *
Monitor output function target 2000~2099:FD00~FD99 *
[ =
FeE7 0967 21 3000~3099:FEQO~FE99 17 2000 | Enabled o/o o/e . . 1
Monitor output function . K
g . . . *
FEEE 0968 | .o mmand 21 0:Normal monitor, 1:Max. value, 2:Min. value 11 0 Enabled o/e o/e . . 1
Monitor output function target 2000~2099:FD00~FD99 N
FRES 0969 31 3000~3099:FEQ0~FE99 171 2000 | Enabled o/e o/e . ) 1
Fean 0970 L\:Aoomn:;(z'n%ug;utfunctlon 0:Normal monitor, 1:Max. value, 2:Min. value 17 0 Enabled o/e o/e ° ° *1
Monitor output function target 2000~2099:FD00~FD99 *
co
; [ 0971 41 3000~3099:FEQ0~FE99 17 2000 | Enabled o/o o/e . . 1
Faaz2 0972 (l\:/cl)omnlr::n%u‘tﬂutfunctlon 0:Normal monitor, 1:Max. value, 2:Min. value 11 0 Enabled o/e o/e . . *1
N 0973 | Virtual input terminal selection 1 [0~155 *2 1/1 0 Disabled o/e o/e ° ° *1
FoaM 0974 | Virtual input terminal selection 2 |0~155 *2 11 0 Disabled o/e o/e ° ° *1
F975 0975 | Virtual input terminal selection 3 [0~155 *2 11 0 Disabled o/e o/e ° ° *1
F5O5 0976 [ Virtual input terminal selection 4 |0~155 *2 11 0 Disabled o/ o/ . . *1
0:Disabled
Fea7 0977 | My function selection 1:My function + permission signal 11 0 Disabled o/e o/e . . *1
2:My function always ON

*1: = For details, refel

[31] Trave

r to Instruction Manual (E6581335) specified in Section 6.42.

enirse function

*2: = For the adjustment range, see the table on page K-43.

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
y . ) . setting unit | Default |Write during| PM
Title c?\‘t(ljon Function Adjustment range (PanelCommuni | setting | running ?c‘))ri?gl '(I;gm::oel control VIfConstant| Reference
3 cation)
F980 | 0980 |Traverse selection 9:Disabled " 0 |Disabled| e/e . . . *
FS5E 0981 _[Traverse acceleration time 0.1~120.0 sec. 0.1/0.1 25.0 | Enabled o/e - ° ° *1
FHEC 0982 [Traverse deceleration time 0.1~120.0 sec. 0.1/0.1 25.0 | Enabled o/o B . . 1
FEE3 0983 | Traverse step 0.0~25.0% 0.1/0.1 10.0 [ Enabled o/e - . ° 1
FEEH 0984 |Traverse jump step 0.0~50.0% 0.1/0.1 10.0 [ Enabled o/o B . ° 1

*1: = For details, refer to Instruction Manual (E6581337) specified in Section 6.42.
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[Contents of monitor displays]

Sensorless vector/vector with sensor (e: valid, -: invalid)

. Unit . : Meter
Communi : Monitor output Tri Speed Torque
cation No,| Function (?;rtri\;u)n selectionp retenﬁon sgluetg?c:n copntrol con‘irol PM control vif Reference
- Standard monitor - s *1
Contents of status monitor display
FE31 |Pattern operation group selection - ata pat'tern o - o/ - ) .
operation
FE32 Number of times to repeat current 1 ata pat'tem o R oo B . .
pattern operation
FE33 Pattern operation - number of preset 1 ata pat?ern o R oo R . .
speeds operation
FE34 Remaiping time of current pattern 1 ata pat'tem o R oo B . .
operation operation
FEO1 | Status (rotation direction) - Fixed o - o/ o/e . °
- | Status monitor 1 - Fall 1
- | Status monitor 2 - Faic *1
- | Status monitor 3 - Fai3 *1
- Status monitor 4 - FaiM *1
- Status monitor 5 - F1l5 *1
- Status monitor 6 - FalE *1 8.21
- | Status monitor 7 - Fai *1
- | Status monitor 8 - FiiR *1
FEOO | Output frequency monitor 0.01Hz when tripped when tripped - o/e o/e o .
FEO6 | Input terminal information - Fixed o - . °
- Input terminal information (optional) - Fixed o - . °
- Input terminal information (optional) - Fixed o - . °
FEOQ7 | Output terminal information - Fixed o - ° °
- Output terminal information (optional) - Fixed o - . °
FEO08 | CPU1 version 1 Fixed x - . .
FE73 | CPU2 version - Fixed x - ° °
FE10 |Past trip 1 - Fixed x - . °
FE11 |Past trip 2 - Fixed x - . °
FE12 |Past trip 3 - Fixed x - . °
FE13 |Past trip 4 - Fixed x - o °
FE79 | Part replacement alarm information - Fixed x - . .
FE14 | Cumulative operation time 1h Fixed x - ° °

*1: Status in a trip may not be held depending on selected function. Refer to next page; = [Monitor FM/AM/pulse output function selection].
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[Monitor FM/AM/pulse output function selection (1/3)]

Sensorless vector/vector with sensor e: valid, -: invalid)

FM/AM/pulse output Monitor output . Unit . . . Speed Torque
Opton No. Communicati Option No. Communicali Function (Corril(rjr;u)nlcat Trip retention control control PM control \%i Reference
on No. on No.
0 FD0O0 0 FEOO Output frequency 0.01Hz o o/e o/e ° °
1 FD02 1 FEO02 Frequency command value 0.01Hz o o/e - ° °
2 FDO03 2 FEO3 | Output current 0.01% o o/e o/e . .
3 FDO04 3 FEO4 |Input voltage (DC detection) 0.01% o o/e o/e . °
4 FD05 4 FEO5 | Output voltage 0.01% o o/e o/e ° .
5 FD15 5 FE15 |Compensated frequency 0.01Hz o o/e o/e . .
6 FD16 6 FE16 | Speed feedback (real-time value) *1 0.01Hz o -/e -/e - -
7 FD17 7 FE17 | Speed feedback (1-second filter) *1 0.01Hz o -/e -/e - -
8 FD18 8 FE18 | Torque 0.01% o o/e o/e ° °*2
9 FD19 9 FE19 |Torque command 0.01% o - o/e -
11 FD20 1 FE20 | Torque current 0.01% o o/e o/e - o 2
12 FD21 12 FE21 Exciting current 0.01% o o/e o/ - o2
13 FD22 13 FE22 |PID feedback value 0.01Hz o o/e - . .
14 FD23 14 FE23 Motor overload factor (OL2 data) 0.01% o o/e o/e . .
15 FD24 15 FE24 Inverter overload factor (OL1 data) 0.01% o o/e o/e . .
16 FD25 16 FE25 Regenerative braking resistance 1% 5 oo oo o o
overload factor (OLr data)
17 FD28 17 FE28 | Regenerative braking resistor load factor (% ED) 1% o o/e o/e . . sé 136
18 FD29 18 FE29 Input power 0.01kW o o/o o/o . ° :
19 FD30 19 FE30 Output power 0.01kW o o/e o/e ° °
23 FE39 23 FE39 |Optional AI2 input 0.01% x o/o o/e ° °
24 FE35 24 FE35 |RR/S4 input 0.01% x o/e o/e ° °
25 FE36 25 FE36 | VI/linput 0.01% x o/o o/e ° °
26 FE37 26 FE37 |RXinput 0.01% x o/e o/e . .
27 FE38 27 FE38 | Optional Al1 input 0.01% x o/o o/e ° °
28 FE40 28 FE40 |FM output 0.01 x o/e o/e ° °
29 FE41 29 FE41  |AM output 0.01 x o/o o/e ° °
30 FE51 - - Fixed output 1 0.01% x o/e o/e . °
31 FA51 *3 - - Communication data output 1 x o/e o/e ° °
32 FE50 - - Fixed output 2 0.01% x o/e o/e ° °
33 FE52 - - Fixed output 3 0.01% x o/o o/o ° °
R R 32 FE66 Attaghed to expansion 1/O card 1 CPU B < oo oo o o
version
R R 33 FE67 Atta(l:hed to expansion 1/O card 2 CPU R % oo oo o o
version

*1: Estimated speed is output if there is no PG feedback. If used as pulse input command with PG feedback option, frequency is displayed as in the PG feedback.
*2: Reference data
*3: Communication no. FA51 is used for FM, FA52 for AM, FA53 for MON1 and FA54 for MON2 and pulse output, respectively.
= For details, refer to Section 5.16; [Terminal FM-related parameters].
= For monitor indications, refer to Section 8.3; [Set up values of monitor indication parameters].
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[Monitor FM/AM/pulse output function selection (2/3)]

Sensorless vector/vector with sensor (e: valid, -: invalid)

FM/AM/pulse output Monitor output Unit
P fypn Function (Communicat | Trip retention | Speed control | Torque control PM control Vif Reference
" Communicati " Communicati )
Option No. on No. Option No. on No. ion)
34 FE76 34 FE76 |Integral input power Del:p‘i”flsgo” « ole ole . .
35 FE77 35 FE77 Integral output power DeI-P(inSSS'on x o/e o/e . °
0006 *3 -
45 0671 *4 - - Gain display 1 - o/ o/ . °
46 FEB0 - - My function monitor 1 (Output of unsigned value) 1 x o/e o/e ° .
47 FEG1 - - My function monitor 2 (Output of unsigned value) 1 x o/e o/e o .
48 FE62 B R My funi:tlon monitor 3 (Output of signed 1 « oo oo o o
value) *2
49 FE63 B R My funftnon monitor 4 (Output of signed 1 < ofe ofe . .
value) *2
50 FD0O 50 FEOO Signed output frequency *5 0.01Hz o o/ o/ o o
51 FD02 51 FEO2 |Signed frequency command value *5 0.01Hz o o/o - . °
52 FD15 52 FE15 |Signed compensated frequency *5 0.01Hz o o/e o/e . °
53 FD16 53 FE16 | Signed speed feedback (real-time value)*5 0.01Hz o -le -le - -
54 FD17 54 FE17 | Signed speed feedback (1-second filter) *5 0.01Hz o -le -le - - 5.16
55 FD18 55 FE18 |Signed torque *5 0.01% o o/o o/e . o*1 8.3
56 FD19 56 FE19 |Signed torque command *5 0.01% o - o/e - -
58 FD20 58 FE20 Signed torque current *5 0.01% o o/e o/e - **
59 FD22 59 FE22 |Signed PID feedback value *5 0.01 o o/e - ° °
60 FE37 60 FE37 |Signed RX input *5 0.01% x o/e o/e . .
61 FE38 61 FE38 |Signed optional Al1 input *5 0.01% x o/e o/e . °
62 FE51 - - Signed fixed output 1 - x o/ o/ ° °
63 FE50 - - Signed fixed output 2 - x o/e o/e . °
64 FES52 - - Signed fixed output 3 - x o/e o/e ° .
- - 64 FD50 | Light-load high-speed load torque monitor 1 0.01% x o/e o/e ° °
- - 65 FD51 Light-load high-speed load torque monitor 2 0.01% x o/e o/e . °
- - 66 FE31 Pattern operation group number 0.1 x o/ - . °
R R 67 FE32 Remaining no. of F:ycleslfor which 1 % ofe R o o
pattern operation is continued
- - 68 FE33 Pattern operation preset speed numbers 1 x o/ - . °
R R 69 FE34 Remallnlng time for which pattern 01 % ole R o o
operation is continued

*1: Reference data

*2: An absolute value is output for pulse train output of 48 and 49.

*3: Communication no. for FM output

*4: Communication no. for AM output

*5: If a negative value is specified, the negative sign “-” is displayed. When read through by communications device, the negative sign is affixed only FE18~FE20, FE37 and FE38 values.

= For details, refer to Section 5.16; [Terminal FM-related parameters].

=

= For monitor indications, refer to Section 8.3; [Set up values of monitor indication parameters].
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[Monitor FM/AM/pulse output function selection (3/3)]

Sensorless vector/vector with sensor (e: valid, -: invalid)

FM/AM/pulse output Monitor output Unit
g fppn Function (Communicat | Trip retention | Speed control | Torque control PM control Vif Reference
. Communicati " Communicati h
Option No. on No. Option No. on No. ion)
- - 70 FE71 Rated voltage 0.1 x o/e o/e ° .
- - 71 FE90 Rotational speed 1 x o/ o/ . °
B B 72 FA15 Commgnlcatlon option 1 < oo oo . .
Reception counter
R R 73 FA16 Communication option 1 < oo oo o o
Abnormal counter
74 FE43 74 FE43 |MON1 0.01% x o/e o/e ° ° 5.16
75 FE44 75 FE44 |MON2 0.01% x o/e o/e . . 8.3
76 FE56 76 FE56  |RP 0.01% x o/e o/e . .
- - 77 FD85 |COUNT1 1 x o/e o/e ° °
- - 78 FD86 |COUNT2 1 x o/e o/e ° °
- - 79 FD52 | PID result frequency 0.1/0.01 x o/e - o .
R R 80 FE84 Synchronous speed Frequency 0.1/0.01 o ofe ; o .
command

= For details, refer to Section 5.16; [Terminal FM-related parameters].
= For monitor indications, refer to Section 8.3; [Set up values of monitor indication parameters].

VEalHSO0l

10€185993



€M

[Input terminal function setting (1/2)]

Sensorless vector/vector with sensor (e: valid, -: invalid)

Positive

Negative

Speed

Torque

logic logic Function control control Reference
0 1 No function is assigned o/e o/e . ° -
2 3 F: Forward run command o/e o/e . . °
4 5 R: Reverse run command o/e o/e . . °
6 7 ST: Standby o/e o/e ° ° *1
8 9 RES: Reset o/e o/e ° . *2
10 1 S1: Preset speed 1 o/e - ° ° °
12 13 S2: Preset speed 2 o/e - . . °
14 15 S3: Preset speed 3 o/e - . . °
16 17 S4: Preset speed 4 o/e - . . °
18 19 Jog run o/e - . . °
20 21 Emergency stop o/e o/e o o *2
22 23 DC braking o/e - . . °
24 25 Acceleration/deceleration switching 1 o/e - . . °
26 27 Acceleration/deceleration switching 2 o/e - . . °
28 29 VI/f switching signal 1 o/e - . . °
30 31 V/f switching signal 2 o/e - o ° .
32 33 Torque limit switching signal 1 o/e o/e ° . .
34 35 Torque limit switching signal 2 o/e o/e ° . .
36 37__|PID control OFF selection ole - . . . 721
38 39 Pattern operation selection 1 o/e - . . °
40 41 Pattern operation selection 2 o/e - . . °
42 43 Pattern operation continuation signal o/e - ° ° °
44 45 Pattern operation trigger signal o/e - . . °
46 47 External thermal error o/e - . . o
48 49 Communication priority cancel o/e - . . °
50 51 Holding of HD operation (stop of three-wire oo B . . o
operation)
52 53 PID differentiation/integration reset o/e - ° ° .
54 55 PID forward/reverse switching o/e - o o .
56 57 Forced continuous operation o/e - . . °
58 59 Specified speed operation o/e - . . °
60 61 Acceleration/deceleration suspend signal o/e - . . °
62 63 Power failure synchronized signal o/e - ° ° .
64 65 My function RUN signal o/e o/e ° ° .
66 67 Auto-tuning signal o/e - ° ° .
68 69 Speed gain switching o/e - . . °

*1: Valid any time
*2: Independent of £ /7{i 4, and all command are valid.

11
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[Input terminal function setting (2/2)]

Sensorless vector/vector with sensor (e: valid, -: invalid)

P |osaive Function Speed | Toraue | by control Vi | £nOd=1| F 105=1 | Reference
70 71 Servo lock signal o/e - . . ° -
72 73 Simple positioning (positioning loop) o/e - o o . -
74 75 Integrating wattmeter display clear o/e - . . ° -
76 77 Trace back trigger signal o/e - o o . -
78 79 Light-load high-speed operation prohibitive signal o/e - . . ° -
86 87 Binary data write o/e o/e . . ° -
88 89 Motor operated pot mop setting (up)*1 o/e - . . ° -
90 91 Motor operated pot mop setting (down)*1 o/e - ° ° ° -
92 93 Motor operated pot mop setting (clear) o/e - ° ° ° -
94 95 Dancer Correction OFF o/e - ° o . -
98 99 Forward/reverse selection o/e o/e . . ° -
100 101 Run/Stop command o/e o/ . . ° -
102 103 Commercial power/INV switching o/e - . . ° -
104 105 |Frequency reference priority switching o/o - . . ° B 7.21
106 107 [VI/II terminal priority o/e - o o . -
108 109 [Command terminal board priority o/e o/e ° ° . -
110 111 Parameter editing enabling o/e o/e . . ° -
112 113 Speed/Torque switching o/e o/e - - *2 -
122 123 Rapidest deceleration command o/e - . . ° -
124 125  [Preliminary excitation o/e o/e . . ° -
126 127 |Braking request o/e - o o . -
130 131 Brake answer back input o/e - ° ° . -
134 135 [Traverse permission signal o/e - o o . -
136 151 (reservation) - - - - - -
152 153 V/f ratio switching -I- - - . *3 -
154 155 Manual torque boost switching signal -/~ - - . *3 -

*1: The deceleration/deceleration time depends on the 5 L [ /4 £ [ setting, unless switching between acceleration and deceleration is performed.
*2: Dependent on
*3 . Itis effective for all command, not follow £ /75 .

I ¥s]
L.
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[Output terminal function setting (1/3)]

Sensorless vector/vector with sensor (e: valid, -: invalid)

Positive

Negative

logic logic Function Speed control | Torque control | PM control \Zi Reference
0 1 LL o/o o/e ° °
2 3 UL o/e o/e ° °
4 5 LOW o/e o/e ° °
6 7 Acceleration/deceleration completion o/e B ° °
8 9 Specified speed arrival o/e o/e ° °
10 1 Failure FL (all trip) o/e o/e ° °
12 13 Failure FL (except for EF, OCL, EPHO and OL2) o/e o/e ° °
14 15 Overcurrent pre-alarm o/o o/e ° .
16 17 Inverter overload pre-alarm o/o o/e ° .
18 19 Motor overload pre-alarm o/e o/e ° °
20 21 Overheat pre-alarm o/e o/e ° °
22 23 Overvoltage pre-alarm o/e o/e . o
24 25 Main circuit undervoltage alarm o/e o/e . o
26 27 Low current alarm o/e o/o ° °
28 29 Overtorque alarm o/e o/e ° °
30 31 Braking resistor overload pre-alarm o/o o/e ° .
32 33 In emergency stop o/e o/e o °
34 35 In course of retry o/e o/e . °
36 37 Pattern operation switching output o/e - ° °
38 39 PID deviation limit o/o - . ° 722
40 41 Run/Stop o/o o/e . °
42 43 Serious failure (OCA, OCL, EF, phase failure, etc.) o/e o/e ° °
44 45 Light failure (OL, OC1, 2, 3, OP) o/e o/e ° °
46 47 CommgrciaI/INV switching output 1 (for inverter oo R o o
operation output)
48 49 CommlerciaI/INV switching output 2 (for commercial oo R R o
operation output)
50 51 Cooling fan ON/OFF o/o o/e . .
52 53 In Jog run o/e - ° °
54 55 Panel operation/terminal board operation switching o/e o/e ° °
56 57 Cumulative operation time alarm o/e o/e . °
58 59 PROFIBUS/DeviceNet/CC-Link communication error o/e o/o . .
60 61 Forward/reverse run o/o o/o ° °
62 63 Ready for operation 1 o/e o/e ° °
64 65 Ready for operation 2 o/e o/e . °
68 69 Braking release signal o/e - ° o
70 71 In (pre-)alarm status o/o o/ ° °
72 73 Forward speed limit (torque control) - o/e - -
74 75 Reverse speed limit (torque control) - o/e - B

=
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[Output terminal function setting (2/3)]

Sensorless vector/vector with sensor (e: valid, -: invalid)

P?jgi'g'e N‘Tgsit (l:ve Function Speed control | Torque control | PM control \i Reference
76 77 Inverter healthy output o/e o/ ° °
78 79 RS485 communication error o/e o/o ° °
80 81 Error code output 1 (6-bit output) o/o o/e . °
82 83 Error code output 2 (6-bit output) o/o o/e . °
84 85 Error code output 3 (6-bit output) o/e o/e ° °
86 87 Error code output 4 (6-bit output) o/e o/e ° °
88 89 Error code output 5 (6-bit output) o/o o/e ° °
90 91 Error code output 6 (6-bit output) o/o o/e ° °
92 93 Designated data output 1 (7-bit output) o/e o/e ° °
94 95 Designated data output 2 (7-bit output) o/e o/e ° °
96 97 Designated data output 3 (7-bit output) o/e o/e . °
98 99 Designated data output 4 (7-bit output) o/e o/e . °
100 101 Designated data output 5 (7-bit output) o/e o/e ° °
102 103 Designated data output 6 (7-bit output) o/e o/e ° °
104 105 | Designated data output 7 (7-bit output) o/e o/e . °
106 107 | Light load signal o/e -/- . °
108 109 |Heavy load signal o/e -/- ° °
110 111 Positive torque limit o/e o/e ° °
112 113 [Negative torque limit o/e o/e . o
114 115 Output for external rush suppression relay o/o o/e ° ° 792
118 119 Completion of stop positioning (for simple positioning) /- -/- - - -
120 121 |L-STOP o/e o/e . .
122 123 | Power failure synchronized operation o/e o/e o .
124 125  |Traverse motion o/o o/e . .
126 127 |Traverse deceleration in progress o/e o/e ° °
128 129 |Part replacement alarm o/e o/e ° °
130 131 Overtorque pre-alarm o/e o/e ° °
132 133 | Operation frequency command 1/2 selection o/e o/e ° °
134 135 |Failure FL (except emergency stop) o/e o/e ° °

Motor oscillation contro1
164 165 | (VFA7 Compatibility) ol - ° °
222 223 [My function output 1 o/e o/e ° °
224 225 [My function output 2 o/e o/ ° °
226 227 [My function output 3 o/ o/e ° °
228 229  [My function output 4 o/e o/e . °
230 231 My function output 5 o/e o/e ° °
232 233 [My function output 6 o/e o/ ° °
234 235 My function output 7 o/o o/o ° °
236 237 [My function output 8 o/e o/e ° °
238 239  [My function output 9 o/e o/e ° °
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[Output terminal function setting 3/3]

Sensorless vector/vector with sensor (e: valid, -: invalid)

Positive

Negative

logic logic Function Speed control | Torque control | PM control \i Reference
240 241 My function output 10 o/e o/e ° °

242 243 [My function output 11 o/e o/e ° °

244 245  [My function output 12 o/e o/ ° °

246 247 [My function output 13 o/e o/e ° °

248 249 My function output 14 o/e o/e . ° 722
250 251 My function output 15 o/e o/ ° °

252 253  [My function output 16 o/e o/ ° °

254 255  |Always OFF (for terminal signal tests) o/e o/e ° °

11
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Standard default settings classified by inverter model (capacity)
Torque Base i
boost frequency Accldec Dynamic Carrier Inverter Motor Motor
u voltage fime | PwM Carier braking | frequen side constant 1 constant 3
Fi12 uly ACCIIEL resistor | "eauency o
Inverter type I Ly, fneen | frequency i control mode| switching (torque (leak
F b il FOOOIFSD ! z continuous ! waiting im boost inductan
Figl Forag | FLUDIEL T b capacit selection | Wel % e ), uctance)
Fiig | FLirtis BETP | Faie | Fi%e FH g Fiie
VFAS1-2004PL 0 238 0.0 2.0 208.0 8.1 / 857 aM0 1.8 2 g
VFAS1-2007PL 0 238 0.0 2.0 208.0 8.1 / 857 0.75 1.9 oo g
VFAS1-2015PL 0 238 0.0 2.0 5.0 8.1 / 4957 50 Tl 0 g
VFAS1-2022PL .0 230 0.0 2.0 5.0 g.:2 ! 857 2.2 5.9 g o
VFAS1-2037PL .0 230 8.0 2.0 400 g.i2 / 057 3.08 H.9 80 /
VFAS1-2055PL .0 230 8.0 2.0 2a.n 8.204 ! 887 550 3.9 10 /
VFAS1-2075PL 0 238 0.0 2.0 5.0 OH4 / 487 150 M a0 !
VFAS1-2110PM 0 238 0.0 2.0 0.0 0.66 / Lo HR 2.8 &0 !
VFAS1-2150PM 0 238 0.0 2.0 1.5 0.688 / Lo 5.0 2.5 &0 !
VFAS1-2185PM 0 230 30.0 i 1.5 0.68 / 37 ‘8.5 2.5 i /
VFAS1-2220PM 0 230 30.0 0 3.3 L5 { 37 =] 2.4 ag !
VFAS1-2300PM 0 230 8. 0 3.3 L6 ! 37 30.0 2.2 i !
VFAS1-2370PM 0 230 0.0 i .0 2280 / 37 3.0 i a0 I
VFAS1-2450PM 0 230 0.0 .0 .0 2280 / 37 H45.0 i &40 I
VFAS1-2550P 0 230 8.0 2.5 .0 220 / 87 55.0 iE 10 I
VFAS1-2750P .0 230 &0.0 2.5 L7 EXTH / 237 5.0 L5 50 I
VFAS1-4007PL 0 2 0.0 2.0 c2onn g.i2 / 857 .75 1.3 o i)
VFAS1-4015PL .0 2 0.0 2.0 2n8.n g.:2 ! £.57 50 . 1 50 ]
VFAS1-4022PL 0 2 0.0 2.0 200.0 o2 / 057 220 4.5 & 5.5 10 1
VFAS1-4037PL 0 2 0.0 2.0 600 a1 H 867 3.8 14 550 4.5 a0 !
VFAS1-4055PL .0 2 0.0 2.0 80.0 8.204 ! 887 550 8.5 138 3.9 i /
VFAS1-4075PL 0 2 0.0 2.0 OH4 / 487 150 Mot 130 M a0 !
VFAS1-4110PL 0 2 0.0 2.0 0.66 / Lo HR 203 1730 2.8 &0 !
VFAS1-4150PL 0 2 0.0 2.0 0.688 / Lo 5.0 2.3 1130 2.5 &0 !
VFAS1-4185PL .0 2 30.0 i 0.68 El 37 ‘8.5 ERiH 350 2.5 i /
VFAS1-4220PL . 2 358.0 .0 L35 3 37 =] 400 350 2.4 ag !
VFAS1-4300PL .0 2 300 0 L6 El 37 300 54.0 45 2.2 ag !
VFAS1-4370PL 0 2 0.0 0 a. I8 3 37 3.0 &30 1350 i a0 I
VFAS1-4450PL 0 2 0.0 0 a. I8 3 37 H45.0 80.0 1350 i &40 I
VFAS1-4550PL 0 =2 5.0 .0 g. I8 3 37 55.0 58.0 ‘355 iE 10 I
VFAS1-4750PL .0 2 0. .0 g. L35 El 37 5.0 i258.0 (15 L5 50 I
VFAS1-4900PC .0 2 8. 2.5 3. 14D 3 37 i i53.0 (15 i3 g I
VFAS1-4110KPC .0 2 8. 2.5 3. 14D El 37 i83.0 (115 L5 i I
VFAS1-4132KPC 2.0 2 0.0 2.5 3. 1HD 3 37 230 ‘355 4.7 o I
VFAS1-4160KPC l 2 0.0 2.5 3. 1HD 3 37 27140 ‘355 0.5 i I
VFAS1-4200KPC L5 2 5.0 2.5 i 8.0 3 37 333.0 65 0.5 i I
VFAS1-4220KPC L5 2 0. 2.5 i 5.0 El 37 ERE 55 a. i I
VFAS1-4280KPC L0 2 0. 2.5 i IERH 3 37 HEH.O 55 a. i I
VFAS1-4355KPC Lo 2 8.o 2.5 a. (MDD El 37 b5 4.0 65 o, i 3
VFAS1-4400KPC L0 2 8.0 2.5 a. 2800 3 37 55 L0 65 g. o 3
VFAS1-4500KPC 0.5 2 0.0 2.5 i 2800 3 37 830.0 ‘155 g. o 3

*1: Factory default settings when the base frequency (. 1. ) is set at 60Hz (50Hz)

*2: Inverter with a model number ending with

HED

WP H I
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12. Specific
121 Models and their standard specifications
1) Standard specifications (small/medium capacity types)
Item Specification
Voltage class 200V class
Applicable motor (kW) 04 [075 | 15 | 22 [37/40] 55 | 75 | 11 | 15 [ 185 ] 22 | 30 [ 37 | 45
Applicable motor (HP) o5 | 1 | 2 | 3 | 5 |75 | 10 | 15 [ 20 | 25 [ 30 [ 40 [ 50 | 60
Type VFAS1-
Form 2004PL|2007PL [2015PL [2022PL|2037PL [2055PL [2075PL |2110PM|2150PM|2185PM|2220PM[2300PM|2370PM|2450PM|
Ouputezpadly @A) |y 4 | 18 | 30 | 42 | 67 | 10 | 13 | 21 | 25 | 20 | 34 | 46 | 55 | o7
— | [Note 1]
% Output current 3.0 4.8 8.0 " 17.5 27.5 33 54 66 75 88 120 144 176
S | (A) [Note 2] (3.0) | 4.5 | 8.0) | (105) | (16.6) | 25.0) | (33) | (49) | (64) | (66) | (75) | (88) | (120) | (140)
Output voltage Three-phase 200V~240V (The maximum output voltage is equal to the input supply voltage.)
Overload 150%-1 minute, 165%-2 sec.
current rating
c-'%' Dynz.amlc. . Built-in dynamic braking drive circuit
s 8| braking circuit
=2
g'% Dynamic braking An external braking resistor (optional)
2| resistor —> Rating: Refer to 5.19.
@ g Voltage-frequency Three-phase 200~240V-50/60Hz  [Note 3]
B2 Allowabl
23| AMlowable % - 159 o
<% fluctuation Voltage + 10% - 15% [Note 4] Frequency +5%
Protective method
(IEC60529) IP20 Enclosed type IP00 Open type  [Note 5]

Cooling method

Forced air-cooled

Cooling fan noise (dBA)

43 | 43 | 43 | 55 | 55 | 56 | 58 | 60 | 60 | 60 | 60 | 64 | 64 | 64

Color RAL7016
EMC filter Built-in | Basic filter (Not complies with the European EMC Directive)
DC reactor External DC reactor (option) Built-in
Item Specification
Voltage class 400V class
Applicable motor (W) | 0.75 [ 1.6 [ 22 [3.7/40] 55 [ 75 | 11 [ 15 [185 [ 22 | 30 | 37 | 45 | 55 | 75
Applicable motor (HP) 1 [ 2 [ 3 ] 5 [ 756 [ 10 [ 15 [ 20 | 25 [ 30 [ 40 [ 50 [ 60 | 75 [ 100
[Type VFAS1-
Form 4007PL | 4015PL | 4022PL | 4037PL | 4055PL | 4075PL | 4110PL | 4150PL | 4185PL [ 4220PL | 4300PL | 4370PL | 4450PL | 4550PL | 4750PL
Ouiputeapaaly @A) | 4 g | 54 | 44 | 80 | 11 | 13 | 21 | 25 | 31 | 37 | 50 | 60 | 72 | 88 | 122
- |[Note 1]
% Output current 23 4.1 5.8 105 | 143 | 176 | 27.7 33 41 48 66 79 94 116 160
S {(A) Note2] | (23) | @.0)| 46) | 88)] (13) | (17) | 25) | (32) | 37) | 38) | (53) | (60) | (75) | (93) | (120)
Output voltage Three-phase 380V~480V (The maximum output voltage is equal to the input supply voltage.)
Overload 150%-1 minute, 165%-2 sec.
current rating
2"’5" Dynz.amlc. . Built-in dynamic braking drive circuit
53 braking circuit
g'% Dynamic braking An external braking resistor (optional)
2| resistor —> Rating: Refer to 5.19.
- Voltage-frequenc Three-phase 380~480V-50/60Hz [Note 3]
8% XII bl
|=&|Allowable % - 159 o
fluctuation Voltage + 10% - 15% [Note 4] Frequency +5%
Protective method
IP20 Enclosed t 1P t Not
(IEC60529) 0 Enclosed type 00 Open type [Note 5]

Cooling method

Forced air-cooled

Cooling fan noise (dBA)

43 [ 43 [ 43 [ 55 | 56 | 56 | 58 | 60 | 60 | 60 | 64 | 64 | 64 | 64 | 64

Color RAL7016
EMC filter Built-in
DC reactor External DC reactor (option) | Built-in

Note 1: Capacity is calculated at 220V for the 200V models and at 440V for the 400V models.

Note 2: Rated output current when the PWM carrier frequency (parameter £ F ) is 4kHz or less.
The values between parentheses refer to rated output currents when set to 12kHz.
= Refer to 1.4.4 "Current reduction curve” for details.

Note 3: If you are using a 200V-15kW or 400V-2.2kW inverter and the ambient temperature is 40C or mor e,
decrease the PWM carrier frequency to 8kHz. Setting 7 5 5 { to { enables you to protect the overload
caused by ambient temperature described in page A-23.

An external power supply backup available (optional) (Type: CPS0022)
Note 4: £10% when the inverter is used continuously (load of 100%).
Note 5: HN models, 200V-18.5~45kW and 400V-22~75kW are IP20 enclosed type.

L-1
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2) Standard specifications (large capacity types) [Note 1]
Item Specification
Voltage class 200V class
Applicable motor (kW) 55 | 75
Applicable motor (HP) 75 | 100
Type VFAS1-
Form 2550P 2750P
Output capacity
- [(KVA) [Note 2] 84 109
o
= | Output current
5
S |(a) 221 285
Output voltage Three-phase 200V~240V (The maximum output voltage is equal to the input supply voltage.)
Overload 150%-1 minute, 165%-2 sec.
current rating
o Dynamic braking Built-in dynamic braking drive circuit
58 circuit
§§ Dynamic braking An external braking resistor (optional)
| resistor = Rating: Refer to 5.19.
|, ) Vorage-frequency Three-phase 200~240V-50/60Hz
€ 5| [Note 3]
g—g Allowable
= % - 159 o
fluctuation Voltage + 10% - 15% [Note 4] Frequency +5%
Protective method
(IEC60529) IPO0 Open type [Note 5]
Cooling method Forced air-cooled
Cooling fan noise (dBA) 61 72
Color RAL7016
EMC filter External filter (optional)
DC reactor Attached DC reactor
Item Specification
Voltage class 400V class
Applicable motor (kW) 90 | 110 [ 132 [ 160 | 200 220 280 | 355 | 400 | 500
Applicable motor (HP) 125 | 150 [ 200 [ 250 300 [ 350 [ 450 | 550 | 600 [ 700
Type VFAS1-
Form 4900PC | 4110KPC | 4132KPC | 4160KPC | 4200KPC | 4220KPC | 4280KPC | 4355KPC | 4400KPC | 4500KPC
Output capacity
» LK) Note 2] 136 164 197 239 295 325 419 511 578 77
o
=) 8\‘;"’“1 current | 479 215 259 314 387 427 550 671 759 941
Output voltage Three-phase 380V~480V (The maximum output voltage is equal to the input supply voltage.)
Overload 150%-1 minute, 165%-2 sec.
current rating
o m| Dynamic e . . R . PSR .
S 2 praking circuit Built-in dynamic braking drive circuit External dynamic braking circuit (optional)
3
~| Dynamic braking An external braking resistor (optional)
resistor = Rating: Refer to 5.19.
Voltage-frequency Three-phase 380~440V-50Hz
g § [Note 3] [Note 6] Three-phase 380~480V-60Hz
22 Allowable
=3 % - 159 o
fluctuation Voltage + 10% - 15% [Note 4] Frequency +5%
Protective method
(IEC60529) IPO0 Open type [Note 5]
Cooling method Forced air-cooled
Cooling fan noise (dBA) | 61 72 73 73 | 78 | 76 | 76 76 76 78
Color RAL7016
EMC filter Built-in
DC reactor Attached DC reactor

Note 1: For 200V-55kW, 400V-90kW or larger model, be sure to install DC reactor.
However, this is unnecessary for DC input specifications.

Note 2: Capacity is calculated at 220V for the 200V models and at 440V for the 400V models.

Note 3: An external power supply backup available (optional) (Type: CSP002Z)
Note 4: £10% when the inverter is used continuously (load of 100%).

Note 5: Models, 200V-18.5kW or more and 400V-22kW or more, do not have wiring port covers. They have large

openings, but there is no space to bend the external cables inside the unit.
Note 6: Three-phase 380~480V-50/60Hz for 4900PC
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3) Common specification

Item

Specification

uoneayads [0U0D

Control system

Sinusoidal PWM control

Output voltage adjustment

Main circuit voltage feedback control. (Switchable between automatic adjustment/fix/control off)

Output frequency range

Setting between 0.01 to 500Hz. Default max. frequency is set to 0.01 to 60Hz.
Maximum frequency adjustment (30 to 500Hz)

Minimum setting steps of
frequency

0.01Hz: operation panel input (60Hz base),
0.03Hz: analog input (60Hz base, 11 bit/0 to 10Vdc)

Frequency accuracy

Analog input: +0.2% of the maximum output frequency (at 25£10C)
Digital input: +0.01%+0.022Hz of the output frequency

Voltage/frequency
characteristics

VIf constant, square reduction torque control, automatic torque boost, vector calculation control, base
frequency adjustment 1, 2, 3, and 4 (25 to 500Hz), V/f 5-point arbitrary setting, torque boost adjustment
(0 to 30%), start frequency adjustment (0 to 10Hz), stop frequency adjustment (0 to 30Hz)

Frequency setting signal

3kQ potentiometer (possible to connect to 1 to 10kQ-rated potentiometer)
0 to 10Vdc (input impedance Zin: 30kQ)

0 to £10Vdc (Zin: 22kQ)

4 to 20mAdc (Zin:242Q)

Terminal board base
frequency

The characteristic can be set arbitrarily by two-point setting. Compliant with 6 types of input; analog input
(RR, VI/lIl, RX, Al1, Al2), and pulse input. (*Al1, A2, pulse input: optional)

Frequency jump

3 places. Setting of jump frequency and width.

Upper and lower limit
frequencies

Upper limit frequency: 0 to max. frequency, lower limit frequency: 0 to upper limit frequency

PWM carrier frequency

200V-45kW or less, adjustable between 1.0 to 16kHz for 400V-75kW or less
200V-55kW or less, adjustable between 2.5 to 8kHz for 400V-90kW or more

PID control

Adjustment of proportional gain, integral time, differential time and delay filter

Torque control

Voltage command input specification: DC 0 to +10V

suoneayoads uonelado

Acceleration/deceleration
time

0.01 to 6000 sec. Selectable from among acceleration/deceleration. times 1, 2, 3 and 4. Automatic
acceleration/deceleration function. S-pattern acceleration/deceleration 1 and 2 pattern adjustable.

DC braking

Adjustment of braking start frequency (0 to 120Hz), braking (0 to 100%) and braking time (0 to 20 sec.).
With emergency stop braking function and motor shaft fix control function.

Forward run/reverse run
[Note 1]

With F-CC closed to forward run, with R-CC closed to reverse run, with both closed to reverse run. With
ST-CC opened to coast stop. Emergency stop by panel operation or terminal board.

Jog run
[Note 1]

Jog mode, if selected, allows jog operation from the operation panel
Jog run operation by terminal board is possible by setting the parameters.

Preset speed operation
[Note 1]

By changing the combination of open/close between S1, S2, S3, RR/S4-CC, set frequency + 15-speed
operation.
Selectable between acceleration/deceleration time, torque limit and V/f by set frequency.

Retry

Capable of restarting after a check of the main circuit elements in case the protective function is
activated. Max. 10 times selectable arbitrarily. Waiting time adjustment (0 to 10 sec.)

Soft stall

Automatic load reduction control at overloading. (Default: OFF)

Cooling fan ON/OFF

The cooling fan will be stopped automatically to assure long life when unnecessary.

Operation panel key
operation ON/OFF control

Key prohibition selectable between STOP key only, MODE key only, etc. All key operations can be
prohibited.

Regenerative power
ride-through control

Possible to keep the motor running using its regenerative energy in case of a momentary power failure.
(Default: OFF)

Auto-restart operation

Possible to restart the motor in coasting in accordance with its speed and direction. (Default: OFF)

Simplified pattern

Possible to select each 8 patterns in 2 groups from 15-speed operation frequency. Max. 16 types of

operation operation possible. Terminal board operation/repeat operation possible.
Commercial inverter Possible to switch operation by commercial power source or inverter
switching

Light-load high-speed
operation

Increases the operating efficiency of the machine by increasing the rotational speed of the motor when it
is operated under light load.

Drooping function

When two or more inverters are used to operate a single load, this function prevents load from
concentrating on one inverter due to unbalance.

Override function

External input signal adjustment is possible to the operation frequency command value.

uoloUN} BARVBI0Id

Protective function

Stall prevention, current limit, overcurrent, overvoltage, short circuit on the load side, ground fault on the
load side [Note 5], undervoltage, momentary power failure (15ms or more), non-stop control at
momentary power failure, overload protection, arm overload at starting, overcurrent on the load side at
starting, overcurrent and overload at dynamic braking resistance, overheat, emergency stop

Electronic thermal
characteristic

Switchable between standard motor/constant torque VF motor, adjustment of overload protection and
stall prevention level.

Reset

Reset by 1a contact closed (or 1b contact opened), or by operation panel. Or power source OFF/ON.
This function is also used to save and clear trip records.

(Continued overleaf)
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(Continued)
Item Specification
Alarms Stall prevention during operation, overload limit, overload, undervoltage on power source side, DC circuit
undervoltage, setting error, in retry, upper limit, lower limit.
Overcurrent, overvoltage, overheat, short circuit on the load side, ground fault on the load side, inverter
overload, arm overcurrent at starting, overcurrent on the load side at starting, CPU error, EEPROM error,
Causes of RAM error, ROM error, communication error, (dynamic braking resistor overcurrent/overload),
failures (emergency stop), (undervoltage), (low current), (overtorque), (motor overload), (input phase failure),
(output phase failure)
The items in the parentheses are selectable.
o Operation frequency, operation frequency command, forward run/reverse run, output current, DC
@ |4-digit voltage, output voltage, compensated frequency, terminal board input/output information, CPU version,
% and past trip history, cumulative operation time, speed feedback, torque, torque command, torque current,
; 7-segme | Monitoring exiting current, PID feedback value, motor overload factor, inverter overload factor, PBR overload factor,
2 |ntLED |function PBR load factor, input power, output power, peak output current, peak DC voltage, RR/S4 input, VI/II
§' input, RX input, Al1 input, Al2 input, FM output, AM output, expansion I/O card option CPU version,
integral input power, integral output power, communication option reception counter, communication
option abnormal counter
Free unit display Display of optional units gther than output frequency (motor speed, line speed, etc), current ampere/%
switch, voltage volt/% switch
Automatic edit | Searches automatically parameters that are different from the standard default setting parameters. Easy
function to find changed parameters.
User default User parameter settings can be saved as default settings. Allows to reset the parameters to the
setting user-defined parameter settings.
LED Charge display | Displays main circuit capacitor charging.

Input/output terminal input
function

Possible to select positive logic or negative logic with programmable input/output terminal function menu.
[Note 1] [Note 2]
(Default setting: positive logic)

Sink/source switching

Possible to switch between minus common (CC) and plus common (P24) for control terminal.
(Default setting: minus common (CC))

|eubis ndino

Failure detection signal

1c contact output (250Vac-2A-cos®=1, 250Vac-1A-cos®=0.4, 30Vdc-1A)

Low speed/speed reach
signal output
[Note 2]

Open collector output (24Vdc, max. 50mA, output impedance: 33Q)

Upper/lower limit
frequency signal output
[Note 2]

Open collector output (24Vdc, max. 50mA, output impedance: 33Q)

Output for frequency
meter/

Output for ammeter
[Note 3]

Analog output. TmAdc full-scale DC ammeter or 7.5Vdc-1mA voltmeter

Pulse train frequency
output

Open collector output (24Vdc, max. 50mA)

Communication function

RS-485 standard 2-channel equipped (connector: modular 8P)
CC-Link, DeviceNet and PROFIBUS-DP are optional.

SjusILOIIAUT

Use environments

Indoor use. Altitude: 3000m or less (current reduction necessary if 1000m or more.) Place not exposed
to direct sunlight and free of corrosive and explosive gases.

Ambient temperature

-10 to +60C (Remove the upper c over if 40T or more, max. 60C) [Note 4]

Storage temperature

-25t0 +70T

Relative humidity

20 to 93% (free from condensation)

Vibration

5.9m/s*{0.6G} or less (10 to 55Hz) (Compliant with JIS C60068-2-6)

Note 1: 16 contact input terminals (of which 8 are options) are programmable contact input terminals, and they make
it possible to arbitrarily select from 114 types of signals.

Note 2: Programmable ON/OFF output terminals make it possible to arbitrarily select from 168 types of signals.

Note 3: Programmable analog output terminals make it possible to arbitrarily select from 54 types of signals.

Note 4: When using inverters where the ambient temperature will rise above 50C, remove the upper cover and
operate each inverter at a current lower than the rated one.

(200V-55kW or lager and 400V-90kW or larger models dose not need remove the upper cover)

Note 5: This function protects inverters from overcurrent due to output circuit ground fault.

L4



TOSHIBA E6581301

12.2 Outside dimensions and weight

B Outside dimensions and weight

Applicable | Applicable Dimensions (mm) Approx.
V;':;ge motor motor Inverter type W H oD lwilmt lw2l v | b3 | He Drawing | weight
(kW) (HP) (kg)
0.4 0.5 VFAS1-2004PL
0.75 1 VFAS1-2007PL 130 | 230 | 152 | 114 | 220 - - - - A 3
1.5 2 VFAS1-2015PL
2.2 3 VFAS1-2022PL
37/4.0 5 VFAS1-2037PL 155 | 260 | 164 | 138 | 249 - - - - B 4
5.5 7.5 VFAS1-2055PL 175 | 295 | 164 | 158 | 283 - - - - C 5.5
7.5 10 VFAS1-2075PL 210 | 295 | 191 [ 190 | 283 - - - - D 7.5
11 15 VFAS1-2110PM
200V 15 20 VEAS1-2150PM 230 | 400 | 191 | 210 | 386 - - - - E 14
18.5 25 VFAS1-2185PM
2 30 VEAS1-2220PM 240 | 420 | 212 | 206 | 403 - - - - F 21
30 40 VFAS1-2300PM
37 50 VFAS1-2370PM | 320 | 550 | 242 | 280 | 525 - - - - H 41
45 60 VFAS1-2450PM
55 75 VFAS1-2550P 310 680 370 | 250 | 650 | 320 | 75 | 150 | 30 J 59
(920) (87)
75 100 VFAS1-2750P 350 782 370 | 298 | 758 | 360 | 72 | 150 | 30 K 2
(1022) (103)
0.75 1 VFAS1-4007PL
1.5 2 VFAS1-4015PL 130 | 230 | 152 | 114 | 220 - - - - A 3
2.2 3 VFAS1-4022PL
3.7/4.0 5 VFAS1-4037PL 155 | 260 | 164 | 138 | 249 - - - - B 4
5.5 7.5 VFAS1-4055PL
75 o VFAS12075PL 175 | 295 | 164 | 158 | 283 - - - - C 55
11 15 VFAS1-4110PL 210 | 295 | 191 [ 190 | 283 - - - - D 8
15 20 VFAS1-4150PL 13
18.5 25 VFASTtgspL | 220 | 400 | 1911210 ) 386 | - ) ) ) E 16
22 30 VFAS1-4220PL 240 | 420 | 212 | 206 | 403 - - - - F 21
30 40 VFAS1-4300PL
37 50 VFAS14370PL 240 | 550 | 242 | 206 | 529 - - - - G 29
45 60 VFAS1-4450PL
55 75 VFAS1-4550PL | 320 | 630 | 290 | 280 | 605 - - - - 48
75 100 VFAS1-4750PL
400V |90 125 VFAS1-4900PC | 310 (680 370 [ 250 | 650 | 320 | 75 | 150 | 30 J 58
(920) (89)
782 74
110 150 VFAS1-4110KPC | 350 370 [ 298 | 758 | 360 | 72 | 150 | 30 K
(1022) (108)
132 200 VFAS1-4132KPC | 330 950 370 [ 285 | 920 | 340 | 75 | 150 | 30 L 82
(1190) (118)
160 250 VFAS1-4160KPC | 430 950 370 [ 350 | 920 | 440 | 75 | 150 | 30 M 104
(1190) (161)
200 300 VFAS1-4200KPC 134
585 950 370 | 540 | 920 | 598 | 75 | 150 | 30 N (194)
220 350 VFAS1-4220KPC (1190) 136
280 450 VFAS1-4280KPC (204)
355 550 VVFAS1-4355KPC 1150 260
400 500 VFASI-4400KPC 880 (1390) 370 | 418 | 1120 | 890 | 75 | 150 | 30 (0] (370)
500 700 VFAS1-4500KPC | 1108 1150 370 | 533 | 1120 {1120 | 75 | 150 | 30 P 330
(1390) (462)

Note: Value in () includes attached DC reactor.
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IcCe

- Trip information and remedies

Trip causes/warnings and remedies

When a problem arises, diagnose it in accordance with the following table.

If it is found that replacement of parts is required or the problem cannot be solved by any remedy described in the
table, contact your Toshiba distributor.
[Trip information]

2

L

L 3 F originate from
causes other than those
mentioned above.

*Overheat protection is activated.

Eg';jog Description Possible causes Remedies
«The acceleration time A [ [ is too short. [+Increase the acceleration time AL .
*The V/f setting is improper. *Check the V/f parameter setting.
*Arestart signal is input to the *Use I/ 5 (Auto-restart) and 1/, [ (Regenerative
rotating motor after a momentary power ride-though control).
mr~ « |Overcurrent stop, etc. «Increase the carrier frequency I F.
AT ' o | during +A special motor (e.g. motor with a |+Decrease s & setting value.
=t 7 lacceleration small impedance) is used. *Decrease F & [ { (stall prevention level) to 130
*Manual torque boost value (u &) is large. | as a guide.
«Increase . F (carrier frequency) setting value if it
is set at lower value (2kHz or less).
*There is possibility of ground fault. [<Check the cable and the motor for ground faults.
o Overcurrent «The deceleration time & £ istoo |<Increase the deceleration time o £ .
J‘A':-"E o | during short. (in deceleration)
HE 57 ldeceleration ~There is possibility of ground fault. |<Check the cable and the motor for ground faults.
Overcurrent *The load fluctuates abruptly. *Reduce the load fluctuation.
or3 e *The load is in an abnormal «Check the load (operated machine).
kG [ 3 | during fixed condition
speed *There is possibility of ground fault. [<Check the cable and the motor for ground faults.
[Note] /T {F,0 T 2F, [-Amain circuit elements is defective. | +Contact your Toshiba distributor.

*Check operation of cooling fan.
*Check cooling fan control mode parameter
FEZO.

from external
device

terminal function: 55 or 4 7)is
issued by an external control
device.

bora U-phase arm *A main circuit elements is defective | +Contact your Toshiba distributor.
HE T short-circuit (U-phase).
kR g V-phase arm <A main circuit elements is defective |*Contact your Toshiba distributor.
= | short-circuit (V-phase).
kora 3 W-phase arm <A main circuit elements is defective |+Contact your Toshiba distributor.
e short-circuit (W-phase).
*The insulation of the output main *Check the cables and wires for defective
circuit or motor is defective. insulation.
Loaded side *The motor has too small Selection of short circuit detection at starting
OO L |overcurrent at impedance. parameter 5 {3
start time *The drive circuit board in the «If this error message appears when a motor is not
inverter was damaged. connected to the inverter, the inverter itself may
be faulty, so contact your Toshiba distributor.
. . *PB-PA/+ circuit is shorted. *Check the impedance wiring for the resistor, etc.
gir;mtc braking A resistor v_vit_h resistance smaller |+Contact your Toshiba distributor.
lovercurrent :gz{lstt:r?crglirs"gjnn:] :C”,Z‘:jvable «Check if regenerative brake is connected.
s . . il i
wLr I(ZPOY'SSKW OF |.Parameter P& was setto { or 7 gar;gniggfgvg l;)(;a'l_('e Is not necessary, set
Ataog\e/-QOkW or without connecging (egenerative Y
larger) brake or with wire disconnected
(with dynamic braking).
*The cooling fan does not rotate. *Restart the operation by resetting the inverter
*The ambient temperature is too after it has cooled down enough.
high. *The fan requires replacement if it does not rotate
" . *The vent is blocked up. during operation.
LiH |Overheating A heat generating device is «Secure sufficient space around the inverter.
installed close to the inverter. <Do not place any heat generating device near the
*The thermistor in the unit is inverter.
disconnected. +Contact your Toshiba distributor.
*An input signal is impressed at *The motor is overheated, so check whether the
Thermal trip control input terminal PTG for current flowing into the motor exceeds the rated
stop command optional add-on cards. current.
oxHZ P *Athermal trip command (input

*

In the event one of the error codes & {F to L 3F and [ /

{to L A 3 appears, in which case a main

circuit component has most probably failed, the only way to reset the inverter is to turn power off and back on.
(Continued overleaf)
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(Continued)
E(:rdog Description Possible causes Remedies
*Rapid acceleration is operated. «Increase the acceleration time 5L .
+The DC braking amount is too *Reduce the DC braking amount ~ &5 { and the
large. DC braking time F 25 2.
my ¢ |Inverter *The V/f setting is improper. *Check the V/f parameter setting.
Yt ' |overload +Arestart signal is input to the *Use /s 5 (Auto-restart) and 1{ I (Regenerative
rotating motor after a momentary power ride-though control).
stop, etc.
*The load is too large. *Use an inverter with a larger rating.
*The V/f parameter is improperly *Check the V/f parameter setting.
set. *Check the load (operated machine).
+The motor is locked up. «Check the 1 /7 setting and adjust F & 0 &
L & |Motor overload |<Low-speed operation is performed | according to the sustainable overload in the motor
continuously. low-speed range.
+An excessive load is applied to the |*Reduce the DC braking amount 7 &5 { and the
motor during operation. DC braking time £ 25 2.
Dynamic *Rapid deceleration is operated. *Increase the deceleration time {J'E r. ] ]
0! - |braking resistor *Dynamic braking is too large. +Increase the capacity of dynamic braking resistor
i 9 (wattage) and adjust PBR capacity parameter
overload PLLE
*The input voltage fluctuates abnormally. |sInsert a suitable input reactor.
(1)The power supply has a capacity
of 500kVA or more.
(2)A power factor improvement
Overvoltage capacitor is opened and closed.
OF ¢ |during (3)A system using a thyrister is
acceleration connected to the same power
distribution line.
+Arestart signal is input to the *Use /s 5 (Auto-restart) and 1f . [ (Regenerative
rotating motor after a momentary power ride-though control).
stop, etc.
*The deceleration time o £ [ is too *Increase the deceleration time o £ [ .
short (regenerative energy is too
large).
*The dynamic braking resistor has |+Install a dynamic braking resistor.
a considerably large resistance. *Decrease dynamic braking resistance. (Also reset
P& (Dynamic braking resistor) is OFF. | the P 5 -.)
. Overvoltage i(zv&r:v'gltage limit operation F 305 'greotpdeyr?yamic braking mode parameter F &
wre g:glgl%ration *The input voltage fluctuates abnormally. |+Set overvoltage limit operation & 3 {1 5 properly.
(1)The power supply has a capacity | +Insert a suitable input reactor.
of 500kVA or more.
(2)A power factor improvement
capacitor is opened and closed.
(3)A system using a thyrister is
connected to the same power
distribution line.
*The input voltage fluctuates abnormally. | +Insert a suitable input reactor.
(1)The power supply has a capacity
of 500kVA or more.
(2)A power factor improvement
capacitor is opened and closed.
Overvoltage (3)Asystem using a thyrister is connected
OF 3 |during fixed to the same power distribution line.
speed operation | *The motor is in a regenerative «Install a dynamic braking resistor.
state because the load causes the
motor to run at a frequency higher
than the inverter output frequency.
*The undervoltage detection level |<Check the undervoltage detection level F 52 5.
FE25 is too low.
*Overtorque reaches to a detection |+Check system error.
level during operation.
“0F | Overtorque «Stall prevention operation was *Check whether the motor is overloaded or the
HE a performed continuously for a brake is engaged.
length of time longer than that set
with F 452,
*The output current decreased to a |+Check the suitable detection level for the system
*UT |Low current low-current detection level during | (F & ¢ {).
operation. *Contact your Toshiba distributor if the setting is correct.
*The input voltage (in the main *Check the input voltage.
circuit) is too low. *To cope with a momentary stop due to
«1 o ¢ |Voltage drop in  [*Momentary power failure occurs undervoltage, enable /{ . £ (Regenerative power
Y70 ' main circuit because undervoltage continues | ride-through control), 1, & (auto-restart control),
longer than undervoltage detection | and F & 2 & (Undervoltage detection time).
time FEZ 8.

*Presence or absence of parameter trip can be selected.
(Continued overleaf)
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(Continued)
Error D ioge : .
code escription Possible causes Remedies
«Inverter is stopped by panel *Reset the inverter.
operation during automatic or
remote operation.
£ Emergency stop A stop command (input terminal
function: & {7 or £ {)is issued by
an external control device.
A data writing error occurs. «Turn off the inverter, then turn it again. If it does
£ EF | |EEPROM error not recover from the error, Contact your Toshiba
distributor.
«Some internal data is corrupted. «Contact your Toshiba distributor.
£ E P2 |Initial read error | *Power was turned off while £ 4 F |+Set & 4 7 again. If the inverter does not recover
was being set. from the error, Contact your Toshiba distributor.
£ £ F 3 |Initial read error [-Some internal data is corrupted. «Contact your Toshiba distributor.
EF G d fault <A current leaked from an output «Check the cable and the motor for ground faults.
£F g |Sroundiau cable or the motor to ground.
A phase failure occurred in the *Check the main circuit output line, motor, etc. for
* Output phase output line of the main circuit. phase failure.
EFHE |failure «Select output phase failure detection parameter £ 57 5.
*The motor is not connected. *Make sure that a motor is connected.
* Input phase A phase failure occurred in the *Check the main circuit input line for phase failure.
EFPH | |failure input line of the main circuit.
Errp ;\/Ia:n unit RAM | <The control RAM is defective. «Contact your Toshiba distributor.
ault
Err3 ;\/Ia:n unit ROM | <The control ROM is defective. «Contact your Toshiba distributor.
ault
£~ |CPU fault *The control CPU is defective. +Contact your Toshiba distributor.
Interruption of | *A normal communication was not |+Check the remote control device, cables, etc.
operation possible for the time or longer set
Err 5 |commandfrom | by FEL 3.
external control
device
£~ ~ & | Gate array fault |+Main gate array is defective. «Contact your Toshiba distributor.
- _ _ = |Output current |+The main output current detector |+Contact your Toshiba distributor.
=" " ' |detector error is defective.
Optional unit «An optional device has failed. *Check the connection of optional board(s).
Errf f plt (such as a communication device |+Refer to instructions of options concerned
au [add-on option]) specified in Section 6.42.
Extended panel |+10 seconds disconnection is «Confirm the connection between extended panel
£~ - 5 |option. cable is | detected by the setting £ 75 {=0| option (RKP002Z,RKP004Z) and inverter.
broken (disconnection detection)
«It was unable to auto tuning *Perform auto-tuning 1 again and if the error
. normally. ersists, contact your Toshiba distributor.
Ekn | Tuning error *The internal system error occurred P Y
during auto tuning.
«Someof FHY I0,FH {1, -Make sure that a motor is connected.
F4 {Fand F4 I3 werenotto |-Make sure that the motor is at standstill.
be detected during auto tuning. *Perform auto-tuning 1 again and if the error
*The capacity of the motor persists, perform tuning manually.
connected is 2 notches or more
smaller than the inverter capacity.
Tunin *The motor connected is not a
Ekbnm ! detecgon error three-phase inductive motor.
*Tuning is performed while no
motor is connected.
*The cables connecting the inverter
to the motor are too long; they are
more than 30m in length.
*Tuning is performed while the
motor is running.
« Some detection values of *Make sure that the motor is at standstill.
FHOIOFY LIRS I and Perform auto-tuning 1 again and if the error
F 4 {3 were beyond the limits of | persists, perform tuning manually.
normal value.
*The capacity of the motor
connected is 2 notches or more
ELtn? Motor constant | smaller than the inverter capacity.
value error *The motor connected is not a
three-phase inductive motor.
*The cables connecting the inverter
to the motor are too long; they are
more than 30m in length.
*Tuning is performed while the
motor is running.

*Presence or absence of parameter trip can be selected.
(Continued overleaf)
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(Continued)

Error Description Possible causes Remedies

code
Some items indicated on the motor *Make sure that all items on the motor nameplate
nameplate are not entered correctly. are entered correctly.
Base frequency 11

E k3 |Motor constant | 5o o frequency voltage 1 o & o

setting error

Motor rated capacity F 4 5 5
+Motor rated current F 45 5
Motor rated speed £ 47 7

«Is circuit board (or main

A value other than 0.0 is specified
for F & 315, although the brake
answer function is not used.

*When board has been replaced, input 5 for
EEHP Lnr‘lfg:'er type circuit/drive circuit board) EHP.
replaced?
Analog input *Overrated voltage is applied to *Apply voltage within the rated voltage.
£ - ! |terminal analog input.
overvoltage
*The signal from system is not Please check if the sequence is normal or not.
inputted into input terminals. *Please set { J{J or {3 { as the input terminal to
«The input terminal function ( { 35, | use.
£ - ! !'|Sequence error | {3 {)is not set up. *Please set up 0.0, when you do not use

system-supporting sequence.

Encoder error

*Disconnection of encoder circuit.
*The encoder is not connected
correctly.

*Check connection of encoder.

Connect encoder correctly.

«Check whether the setting of F 3 75 matches the
phase-A and phase-B connections of the encoder.

Speed error
(Over speed)

*Speed error (Inverter error,
Encoder error)

+The deceleration time o £ £ is too short.

*Over speed by overvoltage limit
operation

+Using braking function in not
connect a motor

«Check the settingof F5 22 ~FhRZH

*Check connection of encoder.

«Increase the deceleration time o £ [ .

«In the case of overvoltage limit operation, install a
dynamic braking resistor or increase the
deceleration time o/ £ .

*Operation in connect a motor.

Terminal input
error

*Braking down of a wire for VI/II
input signal.

*Terminal circuit board comes off
and falls

*P24 overcurrent

*Check VI/II input signal.
«Install the control terminal board to the inverter.

*Check P24 terminal short circuit to CC or CCA.

Abnormal
CPU2
communication

*An error arises during CPU2
communication.

«Contact your Toshiba distributor.

VIf control error

« Output voltage / Output frequency
ratio is too high compared to motor
rating.

* It was run in vector control mode
(PE=2,3,4,7 or ) without
setting parameters (Auto-tuning)
concerning the motor.

» Motor was in over-excitation state
during deceleration.

» Motor constant 1 (Torque boost)

F Y 1 istoo large.

* Motor was started under the brake

closed.

« Set Base frequency voltage 1 /. . and Base
frequency .. in accordance with motor rating.

* When operating a motor in V/f control mode
selection P =72,3,4,7 or B, follow section 6.22,
and then set the parameters (Auto-tuning)
concerning the motor.

« If the inverter is tripped during deceleration
because of V/f control error (£ - £ {I) when
F 305 (Over voltage limit operation) is set to 2 or
3, decrease the value for F 3 {5 (Regenerative
over-excitation upper limit)..

« If the inverter is tripped during low frequency,
decrease the value for 7 4 /.

« If the inverter is tripped during braking, make the
brake release timing early.

CPU1 fault

A software error occurs in the
control CPU.

«Contact your Toshiba distributor.

Abnormal logic
input voltage

*An abnormal voltage is applied to
the control logic input terminal.

*Check the signal given to the logic connected with
the input terminal.

Option 1 error

*Option card 1 is defective.
(Installed option at lower side)

«Contact your Toshiba distributor.

Option 2 error

*Option card 2 is defective.
(Installed option at upper side)

«Contact your Toshiba distributor.

Stop position
retaining error

A deviation error occurs during
stop position retaining control.
*The stop position adjustment
range specified with £ 35 { is too
narrow.

*Creeping speed is too fast.

*Check connection of encoder.
+Adjust the proportional P gain £ 35 7.
eIncrease F 3§ I.

<Lower the creeping speed.

(Continued overleaf)
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(Continued)
“Motor control CPU is defective. *Contact your Toshiba distributor.
*The drive circuit board in the
£-256 Internal circuit | inverter was damaged.
error *Power device is defective.

*Using braking function in not «If the braking function is used, operate a motor in

Pr=2,3,4, 7,5 mode Fr=2,3,4 7.8 mode

*The control voltage between +SU | +Check whether the voltage between +SU and CC

Control power and CC terminals is too low. terminals is DC20V or more.
£-2g9 backup «Control power is not supplied *Set £ 5 4 7 to 0 if a control power backup device
undervoltage through +SU and CC terminals. is not connected to +SU and CC terminals.
error «The parameter F 5 4 7 is not set To reset the inverter that has been tripped
correctly. because of this error, turn it off and then back on.
Step-out (for *The motor shaft is locked. *Unlock the motor shaft.
50U E | PM motors *One output phase is open. *Check the interconnect cables between the
only) <An impact load is applied. inverter and the motor.
Note: Please contact us if you find any trips other than the above.
[Alarm] The following are messages only. No trip is developed.
Sg';jo; Problem Possible causes Remedies
«ST terminal is in open-circuit. *Check SW1 select
OFF |ST signal OFF *Close ST-CC circuit (Sink logic)
*Close ST-P24/PLC circuit (Source logic)

*The control voltage between +SU | +Check whether the voltage between +SU and CC

and CC terminals is too low. terminals is DC20V or more.

«Control power is not supplied «Set F 54 7 to J if a control power backup device

Control power through +SU and CC terminals. is not connected to +SU and CC terminals.
T OFF |backup +The parameter F 5 4 7 isnotset | Inthe eventofa £ [ F F error, the inverter will not
undervoltage correctly. be reset automatically even if the control voltage
between +SU and CC terminals returns to its
normal level. To reset the inverter, turn it off and
then back it on.

*The supply voltage between R, S | *Measure the main circuit supply voltage.

NOEE Undervoltage in | and T is under voltage. If the voltage is at a normal level, the inverter
T main circuit «Trouble of rush current restraint requires repairing.

circuit or DC circuit fuse. +Contact your Toshiba distributor.

*The inverter is in the process of *The inverter is normal if it restarts after several
£ -4 | Retr retry. tens of seconds. The inverter restarts

rer y «A momentary stop occurred. automatically. Be careful of the machine because
it may suddenly restart.
Point setting *The frequency setting signals at Set the frequency setting signals at points 1 and 2
Err i alarm points 1 and 2 are set too close to | apart from each other.
each other.
£- 17 Key failure *The same key is input continuously | *Check the operation panel.
alarm more than 20 seconds.
*This message is displayed when  |+Press the STOP key again to clear the trip.
- Clear enabling pressing thg STOP key while an
L L7 lindication error code is dlsplaye_d. ) ) ) )
« Input terminal RES signal is ON *Turn off the input terminal RES signal.
during trip display.
Emergency stop |*The operation panel is used to *Press the STOP key for an emergency stop. To
E 0 FF |enabling stop the operation in automatic cancel the emergency stop, press any other key.
indication control or remote control mode.
Setting error «An error is found in a setting when |+Check whether the setting is made correctly.
alarm data is reading or writing.
An error code
H {IL [l |and data are
displayed
alternately twice
each.
. «DC braking in process *The message goes off in several tens of seconds
db | DC braking «Field forcing in process if no problem occurs. [Note]
T Shaft fixing in | +Motor shaft fixing control is in «If the message disappears by stop command
control process. (ST-CC open), it is normal.

*The digit number of the item For indication of frequency, set multiplying rate
£ displayed, e.g., frequency, is in (F 70 2) lower. (Parameter setting that results in
EE” Panel indication | excess of the specified digit overflow is of course valid.)
£3 overflow number.

(Number of overflowing digits is

indicated.)
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(Continued overleaf)

(Continued)
Parameters in | +Parameters are being initialized to |+Normal if the message disappears after a while
{m {E [the process of default values. (several seconds to several tens of seconds).
initialization
At~ |inauto-tuning 1 *Auto-tuning 1 in process. *Normal if it the message disappears after a few
seconds.
Auto-stop *The automatic stop function of This function is deactivated when the command
because of F 255 is being performed. frequency becomes 0.2Hz or more higher than the
LCEp continuous lower-limit frequency (LL) or when a command for
= <57 loperation at the stopping operation is entered.
lower-limit
frequency
Momentary *The deceleration stop function of |+To restart operation, reset the inverter or input an
power failure 1w L (regenerative power operation signal again.
sLop slowdown stop | ride-through control) is activated.
= Y7 | prohibition
function
activated.
HERd Display of «First and last data in the 5 I/ / «To exit from the group, press the MODE key.
first/last data group.
End  items
+Learning for brake sequence «To cancel learning, suspend it and set learning
L 1/~ |During learning | operation or light-load high-speed | parameters F 325 to [J.
operation is currently in progress.
+Braking operation is not performed |+Brake signal output (5 &, & 5) is not assigned to
Brake sequence normally. ) the control outpyt terminal. }
Elm learning error *The load is too heavy. *The brake function mode selection parameter
*There are some operation errors. (F 34 )is not set.
Learning is performed while the load is lifted
Light-load *There are some errors in the *Check whether the learning operation for light-load
Elnd high-speed operation for learning for light-load | high-speed operation is performed correctly.
Y1 E learning high-speed operation. = Refer to 6.16.
operation error
+Learning operation for light-load «Check the load.
Light-load high-speed operation is performed [<Check the motor constant setting.
e high-speed while the load is lifted.
Elin3 learning *Motor constants (wf , i w,
overload error | F Y5 to F4 {3)arenot
entered correctly.
*This message appears if the *When this message is displayed, all the keys are
Key operation ENTER key is pressed and held operational. To prohibit key operation again, turn
U d o | permitted down for 5 seconds or more when | off the inverter and then turn it back on.
temporarily key operation is prohibited by
i i
137,

Note: In the case of DC injection breaking ON/OFF function is selected for an input terminal; if “o/ 5" disappears as a
result of open-circuit between the terminal and CC, it is normal.

[Pre-alarm display]

Error
code

Description

Possible causes

Remedies

=
L

Overcurrent pre-alarm

Same as £/ (Overcurrent)

Same as [i{ (Overcurrent)

F

Overvoltage pre-alarm
Achieving PBR operation

level

Same as (i F (Overvoltage)

an error.

F blink while PBR is operating is not

Same as {J 7 (Overvoltage)
F blink while PBR is operating is not
an error.

Overload pre-alarm

Same as {J{ {and {i] & (Overload)

Same as {/, {and [} ' (Overload)

Overheat pre-alarm

Same as [/ H (Overheat)

Same as [ H (Overheat)

e

Communication error

inverter system.

«Various transmission errors occur
when computer is linked up with

*For measures to correct various kinds
of data transmission errors, refer to
the instruction manual for the

«Various transmission errors occur in
inverter to inverter communication
(slave side). Time-out or trip in master
side.

communications device used
specified in Section 6.42.
*Check the master inverter.

LRF

[ =71
LLH DPL,

The blinking alarms £, 7, L, H, £ are displayed in this order from left to right.

If two or more problems arise simultaneously, one of the following alarms appears and blinks.

...... JEPLH
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13.2 Method of resetting causes of trip

Do not reset the inverter when tripped because of a failure or error before eliminating the cause. Resetting the tripped
inverter before eliminating the problem causes it to trip again.

For recovering inverter from trip status,

(1) By turning off the power (Keep the inverter off until the LED turns off.)
= Refer to Section 6.33.2 (inverter trip retention selection F & [ &) for details.
(2) By means of an external signal (shorting RES and CC on control terminal board — release)
(3) By operation panel operation
(4) By means of a communication
= For details, refer to the instruction manual for the communications device used
specified in section 6.41.

reset it in one of the following ways.

To reset the inverter by operation panel operation, follow these steps.
1. Check whether the LED on the control panel indicates that tripping has occurred. If the occurrence of tripping is
not indicated, press the MODE key to display it.
2. Press the STOP key and make sure that [ L ~ is displayed.
3. Pressing the STOP key again will reset the inverter if the cause of the trip has already been eliminated.

*When any overload function [ L {: Inverter overload, L Z': Motor overload, 7. ~ : Dynamic braking resistor
overload] is active, the inverter cannot be reset by inputting a reset signal from an external device or by operation
panel operation before the virtual cooling time has passed.

Standard virtual cooling time ... In case of i {: for about 30 seconds after trip
In case of {11 Z': for about 120 seconds after trip
In case of [ ~: for about 20 seconds after trip

Note: i { or [ L 2 can be reset during virtual cooling time if the CPU1 version is Ver.106 or successor. However,

note that the inverter is in a state easy to trip during virtual cooling time.

*If the inverter trips because of overheat (£ H), reset it after a considerably long time enough for cooling it down
completely, because overheat is detected based on its internal temperature.

. Caution -
For quickly recovering inverter from trip status, turn it off once and reset it. However, this measure is taken
i frequently, it may cause damage to the motor and other component units.
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13.3  If the motor does not run while no trip message is displayed...

If the motor does not run while no trip message is displayed, follow these steps to track down the cause.

The motor does not run.

Is the 7-segment LED . Check the power supply > Is power being > Supply the power
extinguished? and the MCCB. supplied normally? normally.
+ Check the cooling fan.
+ Contact your Toshiba distributor.
\/
Is 10F F blinking? Main circuit power is undervoltage. Check the input voltage. If a DC

reactor (DCL) is connected, check also its wiring.
= For monitoring input voltage, refer to Section 8.2.1.

Is OFF displayed? |—> « Check whether a control terminal circuit board is connected to the inverter.

« When sink logic is enabled (SW1: SINK), no connection is established
between STand CC. Close the circuit between CC and the terminal to
which the ST (standby) function on the control circuit terminal is
assigned. = Refer to section 7.2.1.

« When source logic is enabled (SW1: SOURCE), no connection is established
between ST and P24. Establish a connection between P24 and the terminal
on the control terminal board to which the ST (standby) function is assigned.

B

Is any failure message P> Track down and eliminate the cause of the failure and then reset the
displayed? inverter.
= Refer to Section 13.1. = For resetting, refer to Section 13.2.
gﬁleu:etm‘—e?’ssgg a The inverter is in the process of retrying. The retry function can be disabled
displayed alternately? by normal or emergency stop operation, or by turning off the inverter.
RUN key lamp lighted? * When operation panel operation is selected ... Press the RUN key to
start the operation. i
« Check whether the operation panel operation frequency is set properly.

= Refer to Section 3.2.2.
« If another operation mode is selected ... Change the setting of the
command mode selection parameter [ /7 o . = Refer to Section 5.5.

« If the control panel operation mode is selected ... Change the setting
of the command mode selection parameter £ /75 d to /.
= Refer to Section 5.5.

« In other operation mode ... Check whether the external operation
command is entered. Setup status of input terminals can be checked
by the monitor. = Refer to Section 8.1.

« Check setup contents of F {[J 5 parameter (selection of operation
to which priority is given when forward/reverse run commands are
input simultaneously). = Refer to Section 6.2.1.

Teamssssssssssssssnsndannnsnsnnnnnnd

' + Check to see that the frequency setting signal is not set at zerc;-_. o
T + Check the settings of the frequency setting signal parameters F /7 [/ o,
13 FE'GG,FE'S"andF83§<:Refer108ection5.54
« Check the frequency setting signal points 1 and 2 settings.
= Refer to Section 7.3.
+ Check that the start-up frequency is not higher than the operation
frequency. = Refer to Section 6.7.
« Check that the frequency setting (preset-speed operation frequency,
etc.) is not set at zero.
« Check that the motor is not under a too large load or not locked up.
—Reduce the load if necessary.

Determine the cause, using the parameter display function and the status monitoring function.
= Refer to Section 11 for the parameter display function or Section 8 for the status motoring
function.
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13.4

How to check other troubles

The following table provides a listing of other troubles, their possible causes and remedies.

Troubles

Causes and remedies

The motor runs in the
wrong direction.

«Invert the phases of the output terminals U, V and W.
«Invert the forward/reverse run signal terminals of the external input device.
— Refer to Section 7.2, Assignment of functions to control terminals.

The motor runs but its
speed does not change
normally.

*The load is too heavy.

*Reduce the load.

+Soft stall function is activated.

Switch off soft stall function. = Refer to Section 5.14.

*The maximum frequency F X and the upper limit frequency i/ are set too low.
Increase the maximum frequency £ % and the upper limit frequency L .

*The frequency setting signal is too low.

Check the signal set value, circuit, cables, etc.
*Check the setting characteristics (point 1 and point 2 settings) of the frequency
setting signal parameters. = Refer to Section 7.3.
*The base frequency voltage 1 L v is too low.
«If the motor runs at a low speed, check to see that the stall prevention function is
activated because the torque boost amount is too large.

Adjust the torque boost amount (s &) and the acceleration time (AL ).

= Refer to Section 5.7 and 5.2.

The motor does not
accelerate or decelerate
smoothly.

+The acceleration time (A [ L) or the deceleration time (d £ [ ) is set too short.
Increase the acceleration time (AL [ ) or the deceleration time (4 £ ).

Atoo large current flows
into the motor.

*The load is too heavy.

Reduce the load.

«If the motor runs at a low speed, check whether the torque boost amount is too large.
= Refer to Section 5.7.

The motor runs at a higher
or lower speed than the
specified one.

*The motor has improper voltage rating.

Use a motor with a proper voltage rating.

*The motor terminal voltage is too low.

Check the setting of the base frequency voltage parameter (w1 w).
= Refer to Section 5.8.

Change the cable for thicker one.

*The reduction gear ratio, etc., is not set properly.
Adjust the reduction gear ratio, etc.

*The output frequency is not set correctly.

Check the output frequency range.

+Adjust the base frequency. = Refer to Section 5.8.

The motor speed varies
during operation.

*The load is too heavy or too light.

Reduce the load fluctuation.

*The inverter or motor used does not have a rating large enough to drive the load.
Use an inverter or motor with a rating large enough.

*Check whether the frequency setting signal changes.

«If the V/f control selection parameter ' £ is set at &' or larger (5 and & are
removed.), check the vector control setting, operation conditions, etc. = Refer to
Section 5.6.

Some or all of seven keys
on operation panel don't
work.

*Change panel operation prohibition parameter 7 7 35~F 73 7.

* Parameter is occasionally set for key operation prohibition mode. Cancel key

Access to parameter results
in failure.

operation prohibition mode according to the following procedure.
To cancel the setting, press and hold down the ENTER key for 5 seconds or
more.

Parameter settings cannot
be changed.

(1)If parameter write protect selection parameter £ 7 [ is setat { (prohibited),

Monitor (Display) is
uncontrollable.

change the setting to 7 (allowed).
(2)If there is an input terminal that is set for { ([ (or { ! {) (parameter editing
enabling ) by input terminal function parameter, turn on the terminal.

How to cope with parameter setting-related problems

If you forget parameters
which have been reset

*You can search for all reset parameters and change their settings.
= Refer to Section 5.21 for details.

If you want to return all
reset parameters to their

respective default settings

*You can return all parameters which have been reset to their default settings.
= Refer to Section 5.20 for details.

I3
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14. InspecW

A Warning

The equipment must be inspected every day.
If the equipment is not inspected and maintained, errors and malfunctions may not be discovered which
could lead to accidents.
Before inspection, perform the following steps.
(1) Shut off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltages (800V DC or more), and check that the voltage to the DC
main circuits (between PA/+ and PC/-) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.

Be sure to inspect the inverter regularly and periodically to prevent it from breaking down because of the environment
of use, such as temperature, humidity, dust and vibration, or deterioration of its components with aging.

E6581301

Mandatory | *

14.1 Regular inspection

Electronic parts are easily affected by heat. Install the Inverter in a cool, well-ventilated, dust-free area for achieving
the original performance for a prolonged amount of time in demonstrate its original performance for a long time.
The purpose of regular inspections is to maintain the correct environment of use and to find any sign of failure or
malfunction by comparing current operation data with past operation records.
Inspection procedure

Subject of = tari P
inspection Inspection item Insg/ec?gon Inspection method Criteria for judgment
1) Dust, temperature Occasionally | 1) Visual check, 1) Improve bad points.
2) aDnd gas  wat ghtﬁg;r%rhne?gps of |2) Chedck fort_any trace of water
rooping of water jonall condensation.
1.dndoor and other liquid Occasionally smell check 3) Max. temperature:60°C
environment | 3 Room temperature Occasionally | 2) Visual check i
y 3) Check by means of
a thermometer
1) Vibration and noise | Occasionally Tactiletcheck of the Is something unusual is found,

open the door and check the
25%?2?1%”3”‘ transformer, reactors, .
par contactors, relays, cooling fan,

cabine!

units etc., inside. If nécessary, stop
the operation.
. 1) Load current Occasionally Movinr};»iron type AC To be within the rated current,
S.Qperatlon ammeter voltage and temperature.
ata . 2) Voltage (* Occasionally | Rectifier type AC No significant difference from
(output side) ) ge () : Y voltmeteryp data gollected in a normal

*: The voltage measured may slightly vary from voltmeter to voltmeter. When measuring the voltage, always take
readings from the same circuit tester or voltmeter.

B Check points

. Something unusual in the installation environment

. Something unusual in the cooling system

. Unusual vibration or noise

. Overheating or discoloration

. Unusual odor

. Unusual motor vibration, noise or overheating

. Adhesion or accumulation of foreign substances (conductive substances)

N o g WN =

B Cautions about cleaning

To clean the inverter, wipe dirt off only its surface with a soft cloth but do not try to remove dirt or stains from any
other part. If stubborn stains persist, remove them by wiping gently with a cloth dampened with neutral detergent or
ethanol.

Never use any of the chemicals in the table below; the use of any of them may damage or peel the coating away from
molded parts (such as plastic covers and units) of the inverter.

14

Acetone Ethylene chloride Tetrachloroethane
Benzen Ethyl acetate Trichloroethylene
Chloroform Glycerin Xylene
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14.2  Periodical inspection

Make a periodical inspection at intervals of 3 or 6 months depending on the operating conditions.

A Warning

Mandatory

« Before inspection, perform the following steps.
(1) Shut off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltages (800VDC or more), and check that the voltage to the DC
main circuits (between PA/+ and PC/-) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.

O

Prohibited

* Never replace any part.
This could be a cause of electric shock, fire and bodily injury. To replace parts, call the local sales agency.

B Check items

1. Check to see if all screwed terminals are tightened firmly. If any screw is found loose, tighten it again with a
screwdriver.

2. Check to see if all caulked terminals are fixed properly. Check them visually to see that there is no trace of
overheating around any of them.

3. Check all cables and wires for damage. Check them visually.

4. Clean up dust and soil. With a vacuum cleaner, remove dirt and dust. When cleaning, clean the vents and the
printed circuit boards. Always keep them clean to prevent a damage due to dirt or dust.

5. If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic capacitor
declines. When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5
hours or more each, to check the operation of the inverter. Supply electricity for at least 5 hours with the motor
disconnected. It is advisable not to supply the commercial power directly to the inverter but to gradually increase
the power supply voltage with a transformer.

6. If insulation test is needed, conduct it for the main circuit terminal board using a 500V insulation resistance tester
only. Never conduct an insulation test on control terminals other than terminals on the printed circuit board or on
control terminals. When testing the motor for insulation performance, separate it from the inverter in advance by
disconnecting the cables from the inverter output terminals U, V and W. When conducting an insulation test on
peripheral circuits other than the motor circuit, disconnect all cables from the inverter so that no voltage is applied
to the inverter during the test.

Note: *Before an insulation test, always disconnect all cables from the main circuit terminal board and test the
inverter separately from other equipment.
*Switch the grounding capacitor to Small. —Refer to 1.3.3

E RL1 S/L2 TL3 UM

Vim2  WIT3  PA+ PCl- RO SO T0
O O O O

500V insulation
resistance
tester

7. Never test the inverter for pressure. A pressure test may cause damage to its components.
8. Voltage and temperature check
Recommended voltmeter
Input side ... Moving-iron type voltmeter ( $ )

Output side ... Rectifier type voltmeter ( -H— )
It will be very helpful for detecting a defect if you always measure and record the ambient temperature before,
during and after the operation.
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B Replacement of expendable parts

The inverter is composed of a large number of electronic parts including semiconductor devices. The following parts
deteriorate with the passage of time because of their composition or physical properties. The use of aged or

deteriorated parts leads to degradation in the performance or a breakdown of the inverter. To avoid such trouble, the
inverter should be checked periodically.

Note: Generally, the life of a part depends on the ambient temperature and the conditions of use. The life spans
listed below are applicable to parts when used under normal environmental conditions.

1) Cooling fan
The fan, which cools down heat-generating parts, has a service life of about 30,000 hours (about 7 years) (average
ambient temperature: 40°C, operation time: 12 hours per day). The fan also needs to be replaced if it makes a
noise or vibrates abnormally.

2) Smoothing capacitor
The smoothing aluminum electrolytic capacitor in the main circuit DC section degrades in performance because of
ripple currents, etc. The smoothing aluminum electrolytic capacitor in the main circuit DC section degrades in
performance because of ripple currents, etc. It becomes necessary to replace the capacitor after it is used for about
5 years under normal conditions (average ambient temperature: 40°C, load factor: not more than 80%, op eration
time: 12 hours per day). For the inverter that applicable motor output is 15kW (200V)-18.5kW (400V) or less,
replace the capacitor together with the printed circuit board.
<Criteria for appearance check>

« Absence of liquid leak
« Safety valve in the depressed position

« Measurement of electrostatic capacitance and insulation resistance

Note: When it becomes necessary to replace expendable parts, contact your Toshiba distributor. For safety's sake,

never replace any part on your own.

By checking the cumulative operating time and the part replacement alarm information, you can get a rough idea of
when each part should be replaced. For the replacement of parts, contact the service network or your Toshiba
distributor. (Operation hours can be known by alarm output, if it is set. For more details, refer to Section 6.33.12.)

B Standard replacement cycles of principal parts

The table below provides a listing of the replacement cycles of parts when used under normal conditions (average
ambient temperature: 40°C, load factor: not more th an 80%, operation time: 12 hours per day). The replacement
cycle of each part does not mean its service life but the number of years over which its failure rate does not increase
significantly.

Part name

Standard replacement cycle

Replacement mode and others

Cooling fan

(200V/55kW models and
400V/90kW models or smaller)

5 years

Replacement with a new one

5 years (Inside air cooling fan)

(200V/75kW models and
400V/110kW models or larger)

10 years (Outside air cooling fan)

Replacement with a new one

Replace with a new one

Smoothing capacitor 5 years (depending on the check results)
i Whether to replace or not depends

Circuit breaker and relays 3 on the check results

Aluminum capacitor on printed circuit board 5 years R e koot

(depending on the check results)

Note: The life of a part greatly varies depending on the environment of use. Do not install in any location where there are large
amounts of dust, metallic fragments and oil mist.
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14.3

Making a call for servicing

14.4

For the Toshiba service network, refer to the back cover of this instruction manual. If defective conditions are
encountered, please contact the Toshiba service section in charge via your Toshiba dealer.

When making a call for servicing, please inform us of the contents of the rating label on the right panel of the inverter,
the presence or absence of optional devices, etc., in addition to the details of the failure.

Keeping the inverter in storage

Take the following precautions when keeping the inverter in storage temporarily or for a long period of time.

1. Store the inverter in a well-ventilated place away from heat, damp, dust and metal powder.

(storage temperature:-25~+70C)

2. If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic capacitor
declines.
When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5 hours or
more each, to recover the performance of the large-capacity electrolytic capacitor. And also check the function of
the inverter. It is advisable not to supply the commercial power directly to the inverter but to gradually increase the

power supply voltage with a transformer, etc.
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15. Warrant

Any part of the inverter that proves defective will be repaired and adjusted free of charge under the following
conditions:

1. This warranty applies only to the inverter main unit.
2. Any part of the inverter which fails or is damaged under normal use within twelve months from the date of delivery
shall be repaired free of charge.
3. For the following kinds of failure or damage, the repair cost shall be borne by the customer even within the
warranty period.
« Failure or damage caused by improper or incorrect use or handling, or unauthorized repair or modification of the
inverter
« Failure or damage caused by the inverter falling or an accident during transportation after the purchase
« Failure or damage caused by fire, salty water or wind, corrosive gas, earthquake, storm or flood, lightning,
abnormal voltage supply, or other natural disasters
« Failure or damage caused by the use of the inverter for any purpose or application other than the intended one
4. All expenses incurred by Toshiba for on-site services shall be charged to the customer, unless a service contract is
signed beforehand between the customer and Toshiba, in which case the service contract has priority over this
warranty.
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16. Disposa rte

A Warning

0 « For safety's sake, do not dispose of the disused inverter yourself but ask an industrial waste

disposal agent (*).

Mandatory If the collection, transport and disposal of industrial waste is done by someone who is not
licensed for that job, it is a punishable violation of the law. (Laws in regard to cleaning and
processing of waste materials)

(*) Persons who specialize in the processing of waste and known as “industrial waste product
collectors and transporters” or “industrial waste disposal persons.”

When disposing a used inverter, pay heed to the following points.
Blasting during incineration : There is a danger that electrolytic condensers used in the inverter may burst if it is

burnt in an incinerator, because electrolyte inside the condenser expands with heat.
Be careful of blasting of electrolytic condensers.

Plastics : Plastics used as covers of the inverter and so on generate poisonous gas when the inverter burnt. When
burning the inverter, be careful of such poisonous gas.

Disposing manner : Be sure to dispose the inverter properly as an industrial waste.
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