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[1 Safety precautions

The labels on the inverter and this instruction manual contain important instructions for the
prevention of possible injury to the user and other persons and damage to property, as
well as for the safe use of the inverter. Please gain a good understanding of the following
pictorial symbols before reading this manual and strictly observe the instructions that

follow each symbols.

Marking

Symbols

Meaning

Q> D Means that improper use or handling could cause the risk of death or serious
anger

injury

é Warning Means that improper use or handling could cause injury to persons(*1) or

damage to property(*2).

(*1)"injury to persons” refer to injuries, burns, electric shocks, and so on, that do not oblige the injured person to
be hospitalized or go to a hospital for a long period of time for medical treatment.

(*2)"damage to property” includes all kinds of losses resulting from it.

Symbols

Meaning

O

Represents prohibition(what you must not do)
What you must not do is described in or near this symbol by a picture or words

Represents mandatory items(what you must do)
What you must do is described in or near this symbol by a picture or word

<

Represents danger
What is dangerous is described in or near this symbol by a picture or word

A

Represents warning
What the warning should be applied is described in or near this symbol by a picture or word

mLimited

applications

This inverter is designed to control the speed of three-phase induction motors for general industry.

A Precautions )

\.

¥ When using our inverters for equipment such as nuclear power control

v When using inverters for critical equipment, even though the inverters

v Do not use our inverters for any load other than three phase induction

equipment, aviation and space flight control equipment, traffic equipment, and
safety equipment, and there is a risk that any failure or malfunction of the
inverter could directly endanger human life or cause injury, please contact our
headquarters, branch, or office printed on the front and back covers of this
catalogue. Such applications must be studied carefully.

are manufactured under strict quality control always fit your equipment
with safety devices to prevent serious accident or loss should the
inverter fail(such as failure to issue an inverter trouble signal)

motors.

J
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mHandling in general

Q> Danger Reference
Never disassemble, modify or repair the inverter. Ilts disassembly could 2.
cause an electric shock, afire or an injury. Request your TOSHIBA dealer
Never for repair.
Disassemble
-Never open the front cover of the inverter(or the door of the cabinet in 2,
which the inverter is installed) when the inverter is energized, or you
® could get a shock since a high voltage is applied to certain portions of it.
Prohibited | PO not put your fingers into the panel through a wiring opening or an 2.
opening in the cooling fan cover, or you could get a shock or an injury.
-Do not put or insert anything(e.g., electric cable, bar or steel wire) into the 2.
inverter, or the inverter could cause a shock or fire.
-Do not splash water over the inverter, or the inverter could cause a shock 2.
or a fire.
-Do not turn on the power before attaching the front cover (or closing the 2,
o door of the cabinet in which the inverter is installed), or you could get a 3.
shock.
Mandatory -Turn off the power immediately in case the inverter smokes, smells of 3.
smoke, or produce abnormal noise. Failure to do so could lead to a fire.
In such a case, request your TOSHIBA dealer for repair.
-Due to the possibility of contaminants entering the drive, disconnect the 3.
input power if the drive will be unused for extended periods.
The leakage current caused by the contamination may result in fire.
000 & Warning Reference
3.
@ Do not touch any heat sink or braking resistor, or you could get a burn
since they become very hot.
Never touch
-Do not install the inverter where any of the unallowable chemicals 144
® solvents listed below can be sprayed, or its plastic front cover could
come off or a plastic unit could fall off although damage sustained by
Prohibited | Plastic parts depends on their shapes. If you intend to install the inverter

where a chemical or solvent other than those listed below is used, consult
your TOSHIBA dealer in advance.

(Table1) (Table 2)
Allowable chemicals and solvents Unallowable chemicals and solvents
Chemical Solvent Chemical Solvent
Hydrochloric acid Methanol Phenol Gasoline,
(concentration of less Kerosene,
than 10%) light oil
Sulfuric acid Ethanol Benzene Turpentine oil
(concentration of less sulfonic acid Benzol
than 10%) Thinner
Nitric acid Triol
(concentration of less
than 10%)
Caustic soda Mesopropanol
Ammonia Glycerin
Sodium chloride

Note) The above instances are for tolerance of changing shape of plastic cover,
not of ignition or explosiveness.
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m Transportation Installation

@ Danger

Reference

O

Prohibited

-Do not install or operate the inverter if it is damaged or any part is missing
from it. Operating the inverter in a defective condition could lead to a
shock or a fire. Request your Toshiba dealer for repair.

-Do not put any inflammable material near the inverter, or it could catch a
fire if the inverter sparks because of a breakdown, etc.

-Do not install the inverter where it can be splashed with water, etc., or it
could cause a shock or a fire.

2,

14.4

Mandatory

-Use the inverter under environmental conditions specified by this
instruction manual, or it could break down.

-Install the inverter on a non-combustible board, for example, a steel plate.
Installing it on a inflammable board or wall could lead to a fire because its
back is heated up during operation.

-Do not use the inverter with the front cover detached, or it could cause a
shock.

-Install an emergency shutdown device which matches the system (for
example, a switch interlocked with the brake of the machine). Failure to
do so could lead to injury to persons since it has no emergency stop
function.

-Do not use any optional devices other than those designated by our
company.

The use of improper devices could lead to accidents.

144

14.4

14.4

14.4

144

DD[&DWﬁfﬂing

Reference

O

Prohibited

-Do not hold the front cover to carry the inverter, or the cover could come
off and cause the main unit to fall, thus causing you to get an injury.

-Do not install the inverter in any place subject to vibration, or it could fall,
causing injury to persons.

2,

144

Mandatory

-For a model (20 kg or more in weight) designed for 30kW motors or larger,
carry it at least in a twosome, or it could fall and cause you to get an
injury.

-Handle large capacity model using a crane. Lifting heavy inverter causes
injury to persons. Taking care of safety for users, carefully handle in order
not to damage to the inverter.

Carefully lift up the inverter, hanging wires on the hanging bolts or halls
on the top or bottom of the inverter.

-Four points and perpendicular lifting is recommended. Even if
perpendicular lifting is impossible, respect the condition described in the
following figure. A crack may be attached to the product body when not
performing perpendicular lifting. Please be careful.

-Install the main unit on a wall, or the like, which is strong enough to
withstand its weight, or it could fall and cause injury to persons.

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

144

14.4
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mWiring
Q> Danger Reference
-Do not connect the power cable to any output terminal (U/T1, V/IT2 or W/T3 2.2
on the motor side), or the inverter could break down and cause a fire.
® -Do not connect a resistor to any D.C. terminal (between PA and PC or PO 2.2
Prohibited and PC), or the inverter could cause a fire. 6.134
To install external braking resistor, refer to 6.13.4.

-Don’t touch the connector terminals and cables of the devices(MCCB) on
he input side of the inverter within 10 minutes after shutting down the 2.2
power source

-Entrust all electrical work to an experienced specialist. Wiring by an 2.
inexperienced person could result in a fire or an electric shock.

o -Connect the output terminals (on the motor side) correctly. Incorrect 2,
connection of the terminals causes the motor to rotate in a wrong
Mandatory di . P
irection, and thus could result in injury to persons.

-Perform wiring always after installing the inverter, or you could get a 2.
shock or an injury.

-Be sure to perform the following preparatory work before proceeding to 2.
wiring.

(1) Turn off the power.

(2) 10 minutes or more after turning off the power, make sure that charge
lamp is extinct.

(3) Using a circuit tester with a D.C. voltage measuring capacity of more
than 800V, check to be sure that the voltage remaining in the D.C.
main circuit (between PA and PC) is below 45V.

Failure to do so could lead to an electric shock.

-Tighten the terminal board fixing screws at the specified torque. Failure to 2.
do so could lead to a fire.

-Make sure that the supply voltage is within +10%/-15% (during continuous 144
operation or within + 10% under full load) of the inverter's rated voltage
specified on its rating label. Supplying a voltage exceeding the above
range could lead to a breakdown, an electric shock or a fire.

-Connect grounding wires correctly and securely. Otherwise, a breakdown 2.

9 or electric leakage could lead to an electric shock or a fire. 2.2
Be Grounded 9.
. Charged capacitors can present a shock hazard
DA Warnlng A even after source power is removed

Drives with EMI filters will retain a charge on the input terminals for up to 10 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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m About operation

Q> Danger Reference

-Do not touch any inverter's terminal when it is energized even if the motor 3.
is standstill, or you could get a shock.

® -Do not operate switches with a wet hand or not put a wet cloth on the 3.
Prohibited inverter, or you could get a shock.

-Do not get near the alarm-stopped motor when the system is in retry 3.
mode, or you could get an injury.

Take safety measures, for example, attaching a cover to the motor, to
protect persons against accidents when the motor unexpectedly restarts.

-Don't set the motor constant 3 (exciting inductance: ~ - [/ 4) as 1/2 or less 6.21
value of default setting value. If the motor constant 3 (exciting
inductance :F 5 [/ ) is set as extremely small value, the stole prevention
function
will incorrect-operate and will raise output frequency. 6.25.2

-Don't set the stole prevention level(~ 5 /) as extremely small value.

When the stole prevention level(F 5! {) is set as motor no-load current
or value lower than it, the stole prevention function always operates. And
if it is judged as regeneration mode, frequency will be raised.

Please do not set the stole prevention level(~ 5[/ {) to 30% or less in

the usual usage.

-Do not turn on the power before attaching the front cover. When the 3.

inverter is installed in a cabinet with the inverter's front panel detached, 9.
o always close the door of the cabinet before turning on the power.
Mandatory Turning on the power with the cover or the door left opened could lead to
an electric shock.
-Turn off the operation signal before resetting the inverter after trouble, or 3.
the motor unexpectedly restarts, causing injury to persons.
ufufafs Aj Warning Reference
-Operate the motor always within the allowable operation range. (Refer to
o the motor’s instruction manual for the allowable operation range.) 3.
Failure to do so could cause injury to persons.
Mandatory

When selecting the sequence that automatically restarts the motor after

recovery from a momentary power failure (Applicable to inverters)

oooo [A] Warning Reference

-Do not get near the motor or the machine. 6.13.1
The motor and the machine unexpectedly restart after recovery from a

o momentary power failure.

-Stick caution labels to the inverter, the motor and the machine, to prevent
accidents due to an unexpected restart of them after recovery from a
momentary power failure.

Mandatory
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When selecting the retry mode (Applicable to inverters)

oooo DAD Warning Reference

-Do not get near the motor. 6.13.3
When the retry mode is selected, the motor and machine that stopped

o after an alarm restart unexpectedly after the selected time has passed,

thus causing injury to persons.

-Stick caution labels to the inverter, the motor and the machine, to prevent

accidents due to an unexpected restart of them in retry mode.

Mandatory

About inspection and maintenance

Q> Dan ger Reference

® -Do not replace any part yourself, or you could get a shock or an injury, or 13.2

cause a fire. Request your Toshiba dealer for replacement of parts.

Prohibited
-Carry out inspection and maintenance on a daily basis. Failure to do so to 13.
find defects in the inverter could lead to accidents.
-Be sure to perform the following preparatory work before proceeding to 13.
Mandatory inspection. 13.2

(1) Turn off the power.

(2) 10 minutes or more after turning off the power, make sure that charge
lamp is extinct.

(3) Using a circuit tester with a D.C. voltage measuring capacity of more
than 800V, check to be sure that the voltage remaining in the D.C.
main circuit (between PA and PC) is below 45V.

Failure to do so could lead to an electric shock.

About disposal of inverters

/!\ Warning Reference

-When you throw away the inverter, have it done by a specialist in 15.
industrial waste disposal*.

o If the collection, transport and disposal of industrial waste is dune by
someone who is not licensed, it is punishable as a violation of the law.
(Laws in regard to disposal and cleaning of waste.)

(*)People who specialize in the processing of waste and are known
as "industrial waste collectors and transporters” or "industrial
waste disposal specialists".

Mandatory

Sticking warning labels
Here are examples of caution labels designed to prevent accidents caused by an inverter, a motor or
a machine. When selecting the automatic restart function or the retry function, stick the applicable
label to a conspicuous position.

Please stick this label to a conspicuous Please stick this label to a conspicuous
position when selecting the sequence that position when selecting the retry function.

automatically restarts the machine after
recovery from a mini power failure.(An example

of the restart caution label) (An example of the retry caution label)
A Warning (automatic restart function enabled) A Warning (Retry function enabled)
Do not get near the motor or the machine. The Do not get near the motor or the machine. The
motor and the machine which stopped. motor and the machine which stopped after
Because of a mini power failure, unexpectedly an alarm, unexpectedly restart after the[preset
restart after the preset time has passed. time has passed.
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[1 Preface

Thank you for purchasing the industrial inverter "TOSVERT VF-A7".

This inverter has a "Ver. 312"CPU or later.

Please refer to "10. Table of parameters" for the functions available for the inverter
with a CPU in this version.

The CPU version will be frequently upgraded.

mFeatures

01. Noise filter incorporated
1)Every 200V or 400V model (200V 0.400 7.5KW and 400V 0.7500 15kW models) has a built-in noise
filter.
2)" VF-A7" complies with the European CE marking requirements.
3)" VF-AT7" complies with the UL/cUL standard.
4)" VF-A7" saves space and does not require troublesome wiring.
O 2. Excellent torque control performance
1) 200% torque even at a frequency of 0.5 Hz(with vector control)
The speed control ratio is 1 :150.
2) Torque limit function
O 3. A wide range of applications from simple speed control to system control
1) Auto-tuning function
All you have to do make the " VF-A7" ready for start is to connect it to the motor and the power
supply unit; 0O the " VF-A7" does not require cumbersome parameter setting to start it.
2) High flexibility and system expendability
" VF-A7" has a number of functions, including torque control, sensor (or sensorless) vector
control, drooping function, commercial power/inverter switching function and various
communication functions, which allow the inverter to be used as part of a system.
3) Torque control
In addition to speed control by the frequency command, " VF-A7" is capable of speed control by
the torque command, which is best suited to winding control.
O 4. Options that widen the range of application
0 Extended terminal board
0 Communication devices
[0 (RS485, RS232C, TOSLINE-F10M/S20, DEVICE NET(*1), PROFI BUS(*1))
0 Add-on cassettes compatible with sensor vector control
O (Speed feedback, torque control and positioning control, etc... )
0 Sensor vector control-compatible board
O (Speed feedback, torque control)
0 Extension panellParameter writer
0 Other optional devices common to all models
0 Control power supply unit
0 Heat-sink attachment
(*1): Planned
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000.0.00Functions of output terminals (in case of sink logic) 0 00000 0ooooO G-5
000.0.00 Setup of input/output terminal operation time 0 00000 0ooooO G9
00 0.0.00 Analog input filter 0ooooooooog G9
0 0.0 0 Setup of external speed command (analog signal) 0oloooocoooog G-10
000.0.00 Setup by analog input signals (RR terminal) Oolooootoooog G-
00 0.0.00 Setup by analog input signals (VI/Il terminal) 0oooooooooog. G-12
000.0.00 Setup by analog input signals (RX terminal) 000000 o0oooog G-13
0 O Monitoring operation status 0 00000 0oooog H-1
0 0.0 O Status monitor mode 0 00000 0ooooO H-1
0 0.0 O Changing status monitor function 0 00000 0o0o0a H-4
0 0.0 O Indication in trip status 00000000000 H-6
0 0.0 O Indication of alarm, pre-alarm, efc... 0 00000 00000a H-8
0 O Selection of peripheral devices 0 00000 000000 -1
0 0.0 O Selection of wiring equipment 0 00000 000000 -1
0 0.0 O Installation of electromagnetic contactor 0 00000 0ooooa -3
0 0.0 O Installation of overload relay 0 00000 0oooog -4
0 0.0 O Application and functions of options 0 00000 0ooooO -5
0 0.0 0 Optional add-on cassettes 0oooooooocog 110
0 0.0 0Board options Ooooooooooog 112
0 0.0 O Before installing optional add-on cassette or board option Oloooooocog 113
000.0.00Case 1 [ 000DD 000000 -13
000.0.00Case 2 [ 000DDO 000000 [-14
000.0.00Case 3 0 00000 Oooooo [-14
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0 00O Table of parameters

0 O O Specifications by types

00 0.00 Standard specifications by types

00 0.0 0 External dimensions and mass

0 O O Prior to service call Trip information and counter measures
000.0 0 Cause of trip, warning indication (in detail and countermeasures)
00 0.0 OMethod of resetting causes of trip

000.00How to check other troubles

0 O O Regular inspection and maintenance

00 0.0 O Regular inspection

00 0.0 0O Periodical inspection

0 00.00When making a service call

000.0 0 When retaining the inverter out of operation
0 0 O Warranty

0 O O When disposing the inverter

000.00In the case motor does not run in spite of no trip message appearing ...

000000 O O boooonoooo
000000 O O boooonoooo
000000 O O bo00oooooo
000000 O O bo00oooooo
000000 O O bo00oooooo
000000 O O bo00oooooo
000000 O O boooonoooo
000000 O O boooonoooo
000000 O O boooonoooo
000000 O O boooonoooo
000000 O O bo00oooooo
000000 O O bo00oooooo
000000 O O bo00oooooo
000000 O O bo00oooooo
000000 O O boooonoooo
000000 O O boooonoooo
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Read this section first

1.1 Checking the purchase

Make sure that the inverter delivered is exactly what you ordered.

A Warning

Use an inverter which matches the input power rating of your three-phase induction motor.
o The use of an inverter unsuitable for your motor can cause it to rotate in a wrong
direction, and thus lead to grave accidents, including its burning due to overheating.

Mandatory

| Applicable motor label | Inverter main unit |

Pet name 200V-3.7kW
Power supply Motor capacity

Warning label )/E

=

4 N
TOSHIBA @ @
C
TRANSISTOR [INVERTER
Inverter type————————>TYPE-FORN VFA7-2037PL m
I:l Power supply———>>SOURCE ~ 3PH 200-230V-50/60Hz
Rated output current ——=>0UTPUT 3PH 200-230V
and capacity 0.01080(400MAX)Hz 16.6A 6.5kVA
LTN. [ 7]
Type indication SERIAL No. 750 Cu wire
(_es87144P005 WAOE IN JAY
1.2 Contents of the product code
Special
Type Form specification code
| ] i — —1 ]
. . ) Additional Special
Model name Input voltage Applicable motor capacity Operating panel functions specification code
0.4kW:004 75kW:750] |P :Provided F :External AT :Special
TOSVERT | |2:200v 230v | |0.75kW:007| 90kW:900| [P1 :Provided heat sink spec. code
VF-A7 series | | 4:380v 460V | | 1-5kW:015/110kW:110K| | (374w and more)| [N :with dynamic Cis a
2.2kW:022) 132kW:132K PL :Provided braking circuit number)
3.7kW:037| 160kW:160K with noise filter | | NF :External
5.5kW:055|220kW:220K -h ink
7.5kW:075|280kW:280K eat sink
11kW:110 with dynamlc
15kW:150 braking circuit
18.5kW:185 Y :Others
22kW:220 (non-standard)
30kW:300 Z :Explosion proof
37kW:370
45kW:450
55kW:550

Note) Turn off the power in advance when checking the rating of the inverter installed in a cabinet.
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1.3 Names and functions

1.3.1 Panel description

Vs

VEC lamp W

Lit when the Inverter
is in vector control
\mode.

Vs

RUN lamp

is

Lit when the inverter is in
operation or blinks when It

in auto acceleration/

\_deceleration mode.

1[ MON lamp W

PRG lamp

Lit when the
inverter is in

monitor mode.

Lit when the inverter
is in parameter
setting mode.

ECN lamp

(" N\

Lit when the inverter
is in energy-saving

mode. )

-

RUN key lamp

—

Lit when the RUN key
is enabled.

Vs

RUN key

Pressing this key
while the RUN key is

lit starts the motor.
\\

J

( N\
UP/DOWN key lam

With these keys, you
can set the operation
frequency while the

UP/DOWN lamp is lit.
N\ J

[

CHARGE lamp }

Indicates that a high voltage
remains in the inverter. Do not
open the terminal board cover
for safety while this lamp is lit.

[ Front view ]

TOSHIBA
VF - A7

Connector for options

0 Vector option uni

0 S20 option unit

0 F10M option unit

t

\D PG feed back board, etc.

Used to install the following options:
0 Expansion TB option unit

Vs

STOP key

Pressing this key
while the RUN key
lump is lit causes
the motor to make a
\slowdown stop.

(.

Ve

MONITOR key

Used to display the

operation frequency,
parameter setting
error messages, etc.
(.
]

ENTER key

O DOWN key

UP key

( Optional board \

Used to install the
following options:
0 PG feedback options

\

4 )
Cover for common serial
option connectors

To use connectors reserved
for options, detach this
cover by sliding it to the
right.
0 Parameter writer

\D Extension panel, etc.

-
Cover for serial RS485

connectors

To use an RS485 connector,
detach this cover by sliding it to
L the right.(Refer to 2.3.3)

S

€D €,

S R
(a¥(v) (3 ()

"

Pushing O mark,

I::> make this cover

slide to the right.

Sink/source
switching

Terminal board cover

~

Terminal board cover fixing screws

Be sure to attach the cover

before starting the
operation to prevent

persons from touching the

terminal board in error.
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Warning label on the top (*1)
, Cooling fin
Connectors for optional /

add-on module/board T

Wiring hole (*2) \

) l— lo
F = |

[Bottom view] O[Side view]

(*1) Peel off this label when the inverter is installed in a rather hot place. (Models for 15kW motor or smaller)
(*2) Using scissors or a cutter, cut the rubber bush in the wiring hole as shown below.(Models for 22kW

motor or smaller)

Rubber bush
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1.3.2 Main circuit, control power supply and control circuit terminal boards

Main circuit terminal board

VFA7-2004PL 2037PL

VFA7-4007PL  4037PL Shorting bar
between PO-PA M4 screw
\ /
BRERBEIEIE {
e serew ol [eHeHe] [eHeHe
s [PE{[PO 1RO | 'S0 | IIPB! (1PRE| IPANI | 1 |
ool L
1
External control power RO-SO control
supply option connector power |amp

VFAT7-2055PL, 2075PL
VFA7-4055PL, 4075PL

M5 screw

o|€e]e) o

©

Grounding terminal 8] \Shorfin bar
M4 screw beiweengPO-PA

VFA7-2110P 2150P
VFA7-4110PL 4150PL

@I®|®]|0 M6 screw

AR EBRBRERIE

Ro
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VFA7-2185P, 2220P
VFA7-4185P, 4220P

M8 screw

Grounding terminal

M6 screw

Shorting bar between PO-PA

VFA7-2300P, 4300P

217 M8 screw
q
QIEIEIBEIEIEIBIEIE
o) ) Bl ) Pl I ([ (o o
PlelelrrorPe
1% /=// ; M6 screw
RLL /L2 T3 UWTL VT2 WT3, Po? PA PC PB
POWER SUPPLY ~ MOTOR GE
Shorting bar
VFA7-4370P1 4550P1
Note 50 M8 screw M8 screw
G/E s G/E
y —- — r—;E-c‘ ? — ==
K (J O Q) (l O O ® O
el e o Jll @@ |-
> 3 PBE | PO PA| PA PC
ollofllollolTedl]lo
®© © © © [~ Shorting bar

R/LT S/L2 T/L3

U/T1 v/T2 W/T3

Note! Dont use this terminal.
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VFA7-2370P1 2550P1
VFA7-4750P1
M10 screw M8 screw
Notel
G/E -
) KT
olol[] \J
I ©
ol 5 | B [
N
W/ =
® © © © | Shorting bar

R/LT S/L2 T/L3 U/TT V/T2 W/T3

Note! Dont use this terminal.

VFA7-2750P1

VFA7-4110KP1, 4132KP1

o] o o= 57
ran Y BN | ]
O 1O1- 1O
[ 5 5 5 () i oy “Td 10
- Fan Y B ch) _ s | 1
J\J ___ESEZQZ_
\
PA PO PC PB U/T1  V/T2  W/T3
Shorting bar
VFA7-2900P1
VFA7-4160KP1 4280KP1
[R/C1] [S/2] [T/43)
[(PC] [PB] [PO] [PA PAl  [u/Tt] [v/T2]  [w/T3]
_60___60 MI2 screw
o _:EE:T;_ . B A
o (0] q ol
A o o ° o
S IYITOTTY o
Q1 i o] o
| g2 5 | 12.5 17 |11 ]

\ Shorting bar
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Control power supply terminal board
Note)To use RO0,S0 terminal on 22kW model or smaller, you need a Control power supply
unit option.(Refer to 9.4)

VFA7-2055PL 2220P VFA7-2300P
VFA7-4055PL 4220P VFA7-4300P

% M4 screw

RO-S0 control
power |amp E%

M3 screw

BES
R

External control power
supply option connector

VFA7-2370P1 2900P1 VFA7-4370P1 4280KP1
000 olofololdol
dpee zceee

RO SO M4 screw | R4T| R20 |
M4 screw —— Res S0 S20

Control power
supply inputs Control power Power supply
supply inputs(*1) for control circuit

(*1)Refer to 2.2 for the connection of control power
cables by voltage(R46,R41 and SO terminals).
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Control circuit terminal
The control circuit terminal board is common to all models.

[RES]S1[]s2[S3[s4 ] RX] [ AM | FP JouT2]
[ F ] R]st]cc]cc]RR] | PP | FM JouTl] P24 |

== [ojejojeiojofeieieie
Q0 Gleeedeeeeeee

ST-CC shorting bar, Screw size M3

Refer to section 2.3.2 for the functions of terminals.

1.3.3 Detaching the terminal board front cover

Detach the front lower cover for wiring, following the steps below.

m| ess than 22kW

/ \S

N 7

® [

N\ 4 \ |
Remove the two screws

at the lower part of the
front cover.

[ Hooked

To detach the cover, draw
the terminal board cover
toward you while
swinging it up a little.

* For a 30kW model or larger, detach the whole front cover for wiring.

A-8



TOSHIBA noooooooooooooooooOoO00000000000000

1.4 Notes on the application of inverters

1.4.1 Notes on motors combined with inverters

Keep in mind the following notes when using the VF-A7 in combination with a motor.

/\ Warning

Mandatory

Use an inverter which matches the input power rating of your three-phase induction motor.
The use of an inverter unsuitable for your motor can cause it to rotate in a wrong direction,
and thus lead to serious accidents, including its burning due to overheating.

Comparison with commercial power operation
The VF-A7 inverter uses a sinusoidal PWM control system. However, the waveforms of
electric currents passing through the main and control circuits are not perfectly sinusoidal but
slightly distorted though they are very close to perfect sine waves. For this reason, a motor
produces more heat, larger noise and larger vibration when operated by means of the inverter
than when operated directly by commercial power.
Operation in low speed ranges
Operating a general-purpose motor by means of the inverter causes a decrease in the cooling
efficiency of the motor. So, reduce the motor's output below the rated load when operating it
in a low speed range.
If you wish to operate a motor continuously at the rated torque, then use a Toshiba VF motor
designed specially for use in conjunction with an inverter. When the inverter is combined with
a VF motor, its overload protection level needs to be changed to "VF motor" (£ /7 setting).
Adjustment of overload protection level
The VF-A7 inverter has an overload detection circuit (electronic thermal detection) to protect
the motor from overload. The reference current for the electronic thermal detection is set to
the rated current of the inverter at the factory, and it needs to be adjusted to the rated current
of the general-purpose motor combined with it.
High-speed operation at a frequency of 60 Hz or over
When a motor is operated at a frequency of 60 Hz or over, it produces larger noise and larger
vibration, which can exceed a limit that the motor or its bearings can withstand. Contact the
motor maker if you wish to operate the motor at such a high frequency.
Load of an oil lubrication type
When a speed reducer or a gear motor of an oil lubrication type is operated by the inverter, its
oil lubrication efficiency decreases in low speed ranges. Inquire of the speed reducer maker
about the allowable speed reduction range.
Extremely light load or load producing a very small moment of inertia
When a motor is operated under an extremely light load (e.g., at a load factor of less than
50%) or it drives a load which produces a very small moment of inertia, it sometimes becomes
unstable, for example, it produces abnormal vibration or trips because of an over-current. In
such a case, lower the carrier frequency to cope with this problem.
Unstable operation
When the inverter is used in combination with one of the following motors or loads, it
sometimes makes the operation of the motor or load unstable.
A motor with a rated capacity that exceeds the motor capacity recommended for the inverter
A special type of motor, for example, an explosion-proof motor
When using the inverter for such motors, lower the inverter's carrier frequency to stabilize
the operation. (In vector control mode, do not lower it below 2.2 kHz.)
A motor with a large backlash, which is coupled with a load
In this case, use the S-pattern acceleration/deceleration function, or in vector control
mode, adjust the response time (setting of moment of inertia) or switch to V/f control
mode to stabilize the operation.
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Aload, e.g., a reciprocating load, which requires a frequent change in the rotating speed
In this case, if the inverter is in vector control mode, adjust the response time (setting of
moment of inertia) or switch to V/f control mode to stabilize the operation.
If it is operated in vector control mode, only a motor whose capacity is same as inverter
standard or 1 rank lower is applied.
If it is operated in V/F (other than vector control), the rotating of motor can be unstable in
combination with 3 or more ranks smaller motor.
<Stabilizing operation>
Lower the setting value of F300(PWM carrier frequency). (It causes much magnetic
noise of motor, but it is not abnormal.)
In the case that it is still unstable even if the carrier frequency is lowered to 2.2kHz at
(), set the setting value of F489(Dead time compensation) to 1 (Disabled) .
Braking of a motor after power shutoff
If the power is shut off while the motor is still rotating, the motor keeps rotating (or coasting) for
a while before it comes to a complete stop. If you wish to stop it soon after turning off the
power, equip the motor with an auxiliary braking system. There are several types of braking
systems available, for example, mechanical and electrical types. Select a braking system
which matches your system.
Load producing negative torque
When the inverter is combined with a load producing negative torque, the over-voltage or
over-current protective function of the inverter sometimes works and causes the motor to trip.
In this case, it is necessary to install a dynamic braking resistor, etc., suitable for the load.
Motor with a braking system
When a brake-equipped motor is connected directly with the inverter, the brake cannot be
released at start-up because of an insufficient voltage. To avoid this, connect the brake cables
separately from the motor main cables.

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

o ® 5o 0
MC1 MC1
_O 4@ _O
FLB FLC ST cc Three-phase

power supply
Lo |

LOW
@ —O C

Three-phase
power supply

Circuit configuration 1 Circuit configuration 2

In circuit configuration 1, the brake is turned on and off by means of MC2 and MC3. If the
circuit is configured differently, the motor can trip because of a locked rotor current produced
during braking.

In circuit configuration 2, the brake is turned on and off by means of a low-speed signal
OUT1. However, for certain applications, e.g., elevator applications, it is recommended to
use a low-speed detection signal (function of terminal OUT1) to turn on and off the motor.
Contact your Toshiba dealer before designing a system.

A-10



TOSHIBA

1.4.2 Notes on inverters

Over-current protective function
The inverter has an over-current protective function. The current for this protection is adjusted
to the maximum current rating of the applicable motors by default. Therefore, when the
inverter is used to control a motor with a relatively small capacity, it is necessary to readjust the
over-current protection level and the electronic thermal protective function. In such a case,
follow the procedure specified in 5.13 to readjust them.

Inverter capacity
An inverter with a small capacity (kVA) must not be used for a motor with a relatively large
capacity even if the motor is operated under a small load. If an inverter is used this way, the
output peak current rises high because of a current ripple, thus causing the motor to trip easily.

Power factor improving capacitor
No power factor improving capacitor should be connected on the output side of the inverter.
When the inverter is used for a motor equipped with a capacitor for power factor improvement,
remove the capacitor from the motor. Connecting such a capacitor causes the inverter to break
down and the motor to trip, or breaks the capacitor itself.

uo
Inverter

WO

Remove the power factor improving
capacitor and the surge absorber, if any.

Power factor improving capacitor

Use of an inverter at a voltage other than the rated one
There is a need to connect it to a power unit supplying a voltage different from the rated
voltage, increase or reduce the supply voltage to the inverter's rated voltage, using a
transformer, etc.

Use of a set of inverters, which requires circuit-breaking devices

MCCB1 MCCB2 Breaking fuse)
~ ~ . .
—0O O— i

—O INV2

Circuit-breaking of defective inverter

This series of inverters has no fuse in its main circuit. When two or more inverters are
connected to the same power line as shown above, it is necessary to select a circuit-breaking
characteristic ensuring that, for example, if a short circuit occurs in INV 1, only MCCB?2 trips but
not MCCBH1. If it is difficult to select a proper characteristic, then insert a breaking fuse between
MCCB2 and INV 1 in this case.

mNote on the disposal of inverters

Be sure to dispose of inverters as industrial wastes, when they become unnecessary.
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1.4.3 Influences of leakage currents and measures against it

/!\ Warning

An electric current can leak through an input or output cable of the inverter because of its insufficient
capacitance and, sometimes, affects the peripheral systems. The amount of a leakage current depends
on the carrier frequency, the length of the input/output cable, etc. It is advisable to take the following
measures to prevent leakage currents.

(1) Influences of a current leaking into other systems via the ground
An electric current can leak not only into other circuits of an inverter but also into other
inverters through grounding wires. Such a leakage current can exerts influences on various
electronic devices, for example, malfunction of ground leakage breakers or relays, ground
relays, fire alarms, sensors, etc., noise on CRTs and display of incorrect current values on a
CRT screen.

Power N

supply GD O O——— \ Inverter  ———— _L D p— IM
[}
A

/) <o’ | oo
@D O O Inverter — M
-« \: _L
1 T il
e {\_? _______________ -
Measures to be taken:
(1. Lower the PWM carrier frequency. )

Use parameter ~ 5 [ i to lower the PWM carrier frequency.

2. Use high frequency-ready ground leakage breakers (e.g., Esper Mighty series(manufactured
by Toshiba Schneider Electric Ltd.)). When these ground leakage breakers are installed,
there is no need to lower the PWM carrier frequency.

3. If sensors and CRTs are affected, they can be restored by lowering the PWM carrier
frequency as described in 1 above. However, if lowering the PWM carrier frequency results

\___in an increase in magnetic noise, contact your Toshiba dealer. )

Cautions for applying models with a built-in noise filter.

For the models with a built-in noise filer, the leakage current value at power supply of
A(delta) connecting wire (1 phase earth) can be larger than normal inverter, so be
careful.

<Standard leakage current value>

VFA7-2004PL 2037PL : about 4mA

VFA7-2055PL, 2075PL : about 13mA

(2) Influences of a current leaking from a cable into other cables

Thermal relay

If a current leaks from an output cable of an inverter to other cables because of its
insufficient capacitance, the high-frequency elements of the leakage current sometimes
increase the effective current value, and thus cause external relays to malfunction. For a
model with relatively long cables (longer than 50 m) or a model designed for motors with
small current ratings (several amperes), especially 400V model with a small capacity
(3.7kW or less), the external thermal relays can malfunction more easily because a
leakage current can be too large as compared with the current rating of the motor.
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/@) M
O O - 1 <— _1
Power ) M AN <! T |
supply —O0_O0— Inverter ( \Y 1 <= 1 : IM
O/_\O [ 1 </ <’
Measures to be taken:
4 . . . . N
1. Use the electronic thermal function provided for the inverter.
Use parameter [ 7,7 & [l [l to set the electronic thermal function.
2. Lower the PWM carrier frequency, though this results in an increase in motor magnetic noise.
Use parameter F 7 [ [ to lower the PWM carrier frequency.

3. For improvement, connect film capacitors with capacitance of 0.1 to 0.54F-1000V to the
input and output terminals in each phase of the each thermal relay.

—
M
U/T1 e
VIT2 —||_||— M
WI/T3 [
- J

CT and ammeter

When a CT and an ammeter are installed externally to monitor the output current of the
inverter, the ammeter could be burned by the high-frequency elements of a leakage current.
For a model with relatively long cables (longer than 50 m) or a model for motors with small
current ratings (several amperes), especially 400V model with a small capacity (3.7kW or less),
the ammeter can be burned more easily by the high-frequency elements of a leakage current
which flows into it through the external CT because a leakage current can be too large as
compared with the current rating of the motor.

Measures to be taken:

1. For external meters, use the meter output terminals in the inverter's control circuit.
Output currents can also be output to the meter output terminals (AM). Use a 1 mAdc full-
scale ammeter or a 7.5 Vdc-1 mA full-scale voltmeter.

2. Use the monitor function provided for the inverter.
Use the monitor function provided for the inverter to check the output current.
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1.4.4 Notes on installation

minstallation environment

The VF-AY inverter is an electronic control device. Therefore, due consideration should be given

to its installation environment.
@ Danger

-Do not put any inflammable material near the inverter, or it could catch a fire
® if the inverter sparks because of trouble.

Prohibited
-Use the inverter under environmental conditions specified by this instruction
o manual, or it could break down.
Mandatory

A Warning

-Do not install the inverter in any place subject to vibration, or it could fall and cause
injury to persons.

Prohibited
o Make sure that the supply voltage is within +10%/-15% (within #*=10% during

continuous operation under full load) of the inverter's rated voltage specified on its
rating label.
Mandatory | Supplying a voltage exceeding the above range could lead to a breakdown, an

electric shock or a fire.
A Warning

-Do not install the inverter where any of the unallowable chemicals or solvents listed
® below can be sprayed, or its plastic front cover could come off or a plastic unit

could fall off, though damage sustained by plastic parts depends on their shapes.
If you intend to install the inverter where a chemical or solvent other than those
listed below is used, consult your Toshiba dealer in advance.

Prohibited

(Table1) (Table 2)
Allowable chemicals and solvents Unallowable chemicals and solvents
Chemical Solvent Chemical Solvent
Hydrochloric acid Methanol Phenol Gasoline,
(concentration of less Kerosene,
than 10%) light oil
Sulfuric acid Ethanol Benzene Turpentine oil
(concentration of less sulfonic acid
than 10%) Benzol
Nitric acid Triol Thinner
(concentration of less

than 10%)

Caustic soda Mesopropano
I

Ammonia Glycerin
Sodium chloride
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Do not install the inverter in a place exposed to

-
= r corrosive gas or coolant for grinding.

Use the inverter at ambient temperatures of -10to 40 (-10to 50 for models designed for
18.5kW motors or larger).

////2”
e ( )
/i 'lll’ll /

Ko
W T _
() 81 Measuring position

Note) The inverter produces heat. When installing it in a cabinet, consider its ventilating
condition and internal space. When an inverter for 15kW motors or smaller is installed in a
cabinet, it is advisable to peel off the label on the top of the inverter. Models for 18.5kW motors
or larger can be used at ambient temperatures of upto 50 . (These models have no label on
their top.)

Avoid installing the inverter in a hot, damp, or dusty
place, a place subject to freezing or water splash, or
‘ ris a place full of metal chips.
15 < A= ' i i

5 Scm S5cm

Measuring position

l]llll

O

Do not install the inverter in any place subject to vibration.

Note) If you intend to install it in a place subject to
vibration, you should take measures to protect it
from vibration. In such a case, contact your
Toshiba dealer in advance.

If installing the inverter close to any of the following appliances or devices, take necessary
measures to prevent them from malfunctioning.

~~ Solenoid ... Connect a surge suppressor to the coil.
V" Brake ... Connect a surge suppressor to the coil.
ANN\A .
Magnetic contactor ... Connect a surge suppressor to the
coil.
{{ Fluorescent lamp ... Connect a surge suppressor to the coil.
‘ Resistor ... Move it away from the inverter.

Resistor
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mInstallation

@ Danger

O

- Do not install or operate the inverter if it is damaged or any part is missing from it.
Operating the inverter in a defective condition could lead to a shock or a fire.
Request your Toshiba dealer for repair.

Prohibited
- Install the inverter on a non-combustible board, such as a steel plate. Installing it
on an inflammable wall or board could lead to a fire because its back is heated up
o during operation.
- Do not use the inverter with the front cover detached, or it could cause a shock.
Mandatory

- Install an emergency shutdown device which matches the system (for example, a
switch interlocked with the brake of the machine). Failure to do so could lead to
injury to persons since it has no emergency stop function.

- Do not use any optional devices other than those designated by Toshiba. The use
of improper devices could lead to accidents.

A Warning

O

Prohibited

- Install the main unit on a wall, or the like, which is strong enough to withstand its
weight, or it could fall and cause injury to persons.

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

minstallation place

Install the inverter vertically on a flat steel wall in a well-ventilated place. When installing two or
more inverters, leave a clearance of at least 10 cm between inverters placed side by side.

_ZZ{_ZZAI/

above 10cm
\ 4

above §c‘m

above 5cm

A 7
above 10cm
y

The clearances indicated above are minimum clearances to be secured. Every air-cooling type

model is equipped with a cooling fan. For this type of inverter, therefore, leave as large

clearances as possible above and under the inverter.

For a model designed for 37kW motors or larger, leave a clearance of at least 20 cm above and
under it for easy installation of wires and possible replacement of the fan.

Note) Do not install the inverter in a hot, damp, or dusty place, or a place full of metal chips.

When you intend to install in a critical environment, consult your Toshiba dealer in
advance.
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m Calorific values of inverters and amount of air to be ventilated

The VF-A7 series of inverter loses about 5% of energy when switching electric currents from AC,
DC, then to AC. To limit a temperature rise due to this energy loss, it is necessary to forcefully
ventilate and cool down the cabinet in which the inverter is installed.

The table below lists the amounts of air to be ventilated forcefully and the heat radiation areas

required for closed-type cabinets containing an inverter.

Voltage Applicable | Calorific value | Amount of air to be |Heat radiation area required
class motor of inverter ventilated forcefully for closed-type cabinet

(kW) (W) (m*min.) (m?)
0.4 50 0.29 1.0
0.75 70 0.40 1.4
1.5 110 0.63 2.2
2.2 140 0.80 2.8
3.7 220 1.3 4.4
5.5 310 1.8 6.2
7.5 420 24 8.4
11 580 3.3 11.6
200V 15 770 4.4 15.4
18.5 940 5.4 18.8
22 1110 6.3 22.2
30 1490 8.5 29.8
37 1530 8.7 30.6
45 1850 10.5 37.0
55 2250 12.8 45.0
75 3050 174 61.0
90 3650 20.8 73.0
0.75 70 0.40 1.4
1.5 110 0.63 2.2
2.2 140 0.80 2.8
3.7 220 1.3 4.4
5.5 280 1.6 5.6
7.5 370 2.1 7.4
11 530 3.0 10.6
15 710 4.0 14.2
18.5 800 4.6 16.0
22 940 5.4 18.8
400V 30 1270 7.2 254
37 1270 7.2 25.4
45 1490 8.5 29.8
55 1810 10.3 36.2
75 2300 13.1 46.0
90 2750 15.7 55.0
110 3350 191 67.0
132 4010 22.9 80.2
160 4850 27.6 97.0
220 6650 37.9 133.0
280 8450 48.2 169.0

Note)The calorific values in the above table do not include those of optional external devices
(such as input reactors, DC reactors and radio noise filters).
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mControl panel designed in consideration of possible influences of noise

Inverters produce high-frequency noise. To avoid influences of noise, measures must be taken
in designing a control panel. Here are some examples of measures against noise.
Separately install the wires of the main circuit and those of the control circuit. Do not install
their wires in the same duct or in parallel with each other, and do not bind them together.
Use shielded wires or twisted wires for the control circuit.
Separate the input wires (on power supply side) of the main circuit from the output wires (on
motor side). Do not install them in the same duct or in parallel with each other, and do not bind
them together.
Be sure to ground the grounding terminal (G/E) of the inverter.

Be sure to connect a surge suppressor to every electromagnetic contactor and every relay
installed near the inverter.

Install noise filters, as required.

mNotes on the installation of two or more inverters in a single cabinet

When installing two or more inverters in a single cabinet, take the following precautions:

Leave a clearance of at least 10 cm between inverters placed side by side.
Leave a clearance of at least 20 cm between inverters placed one above another.

Install a deflector, etc., to prevent the upper inverter from being affected by heat produced and
being exhausted by the lower one.

LD |
/ L |
/ \l Inverter
'
Cooling fun 1
'
A
A ! /Deflector
T
\
N
i -~
~
A Y
\
1 Inverter
!
I
!
et
. ' -
T

Installation of Cooling fun

A-18



TOSHIBA

mHeat-sink going out attachment(simple type)

To install a standard VF-A7 designed for 37kW motor or larger, you can choose a one from next
two forms.

(1) Normal attachment (Whole the inverter is in the cabinet)

(2) Heat-sink going out (the cabinet) attachment(simple type)

Heat-sink going out attachment reduces the generation of heat inside the cabinet.
When you carry out heat-sink going out attachment, please change the position of the
attachment ornaments (hanging hole) of the inverter according to the following figure.

(1) Normal attachment (2) Heat-sink going out attachment
(simple type)
Take this ornament Take this ornament
off (*1) off (*1)

Change the
position

=

Change the position

Change the position

Change the position

(*1) Metallic ornaments with the hanging hole are attached only in the following models.
200V class: Applicable motor capacity is 75kW or larger
400V class: Applicable motor capacity is 110kW or larger
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2. Connection

Q> Danger

®

Disassemble

ONever disassemble, modify or repair the inverter. Its disassembly could cause an
electric shock, a fire or an injury. Request your Toshiba dealer for repair.

O

Prohibited

ODo not put or insert anything (e.g., an electric cable, a bar or a steel wire) into the
inverter, or the inverter could cause a shock or a fire.
ODo not splash water over the inverter, or the inverter could cause a shock or a fire.

/\ Warning

O

Do not hold the front cover to carry the inverter, or the cover could come off and
cause the main unit to fall, thus causing you to get an injury.

Prohibited
o OFor models designed for 30kW motor or larger, carry it at least in a twosome, or it
could fall and cause you to get an injury.
Mandatory
2.1 Cautions as to wiring

Q> Danger

O

Prohibited

ONever open the front cover of the inverter (or the door of the cabinet in which the
inverter is installed) when the inverter is energized, or you could get a shock since a
high voltage is applied to certain portions of it.

Mandatory

ODo not turn on the power before attaching the front cover (or closing the door of the
cabinet if the inverter is installed in it). Turning on the power with the cover or the
door left opened could lead to an electric shock.

OEntrust all electrical work to an experienced specialist. Wiring by an inexperienced
person could result in a fire or an electric shock.

0Connect the output terminals (on the motor side) correctly. connection of the
terminals causes the motor to rotate in a wrong direction, and thus could result in
injury to persons.

OPerform wiring always after installing the inverter, or you could get a shock or an
injury.

OBe sure to perform the following preparatory work before proceeding to wiring.

(1) Turn off the power.

(2) Wait more than 10 minutes, and make sure that the charge lamp is extinct.

(3) Using a circuit tester with a D.C. voltage measuring capacity of more than 800 V,
check to be sure that the voltage remaining in the D.C. main circuit (between PA and
PC) is below 45 V to do so could lead to an electric shock.

OTighten the terminal board fixing screws at the specified torque. Failure to do so could

lead to a fire.

Be Grounded

OConnect grounding wires correctly and securely. Failure to do so could cause an
electric shock or a fire if current leakage occurs or the inverter breaks down.
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/\ Warning

® ODo not connect any device or unit with a built-in capacitor (noise filter, surge
suppressor, etc.) to output terminals (on the motor side), or it could cause the risk of

Prohibited | 2 fire.

mPrevention of radio noise

Prevent interference, such as radio noise, separately install and bind cables connected to the
power supply-side terminals (R/L1, S/L2 and T/L3) of the main circuit and those connected to the
motor-side terminals (U/T1, /T2 and W/T3).

mPower supply to the control and main circuits (for the 22kW and smaller models)

You want to keep the control circuit alive when the main circuit shuts off because of trouble or
tripping, you can use an optional power supply unit to supply power to the control circuit
separately from the main circuit.

mNotes on wiring

0 When connecting wires to the main circuit terminals, use crimp contacts because there is no
large space between terminals, and attach them in order so that they do not come into contact

with each other.
0 Be sure to ground the inverter by connecting wires of the following size or larger to the

grounding terminal G/E.

Voltage . Grounding wire size

classg Applicable motor AWG(crogs-section[mmz])
0.4 5.5kW 12(3.5)
7.5kW 10(5.5)
11 15kW 6(14)  For the 200V 0.4~7.5kW

200V 18.5 22kW 4(22) models and the 400V
30 37kW 2(38) 0.75~7.5kW models, a
45kW 2/0(60) grounding screw (M5) is
55 90kW 4/0(100) provided in the wiring hole
0.75 11kW 12(3.5) cover, in addition to a
15kW 10(5.5) . grounding terminal.
18.5kW 8(8)
22 30kW 6(14)

4oov 37 55kW 4(22)
75 132kW 2/0(60)
160 220kW 4/0(100)

R 280kW 300(150)

O oo
0 Refer to the table in 9.1 for wire sizes.

0 Wire sizes listed in 9.1 is for the case the wire length is below 30m. To use wires longer than
30m, you need larger cables than listed in 9.1.
0 Tighten a terminal stand screw with specified bolting torque.

Recommended bolting torque for terminal stand
N m Ib ins
M3 0.5 4.4
M4 1.2 11
M5 2.4 21
M6 4.0 35
M8 8.0 71
M10 16 142
M12 32 283
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2.2 Standard connection

Q> Danger

-Do not connect the power cables to any output terminal (U/T1, V/IT2 or W/T3 on the
® motor side), or the inverter could break down and cause a fire.
-Do not connect a resistor to any D.C. terminal (between PA and PC or PO and PC), or
Prohibited | the inverter could cause a fire.
To install external braking resistor, refer to 6.13.4.
-Connect grounding wires correctly and securely. Failure to do so could cause an
9 electric shock or a fire if current leakage occurs or the inverter breaks down.
Be Grounded

[Standard connection diagram for sink logic(minus common)]

200V class: 0.4[1 22kW
400V class: 0.7500 22kW
DC reactor (DCL)

*2 (Optional)
Main circuit power supply
200V class 0.4 7.5kW
3-phase 200 230V-50/60Hz
200V class 11 22kW
3-phase 200 220V-50Hz
3-phase 200 230V-60Hz

External braking resistor] Refer to 6.13.4 for detailsC
When using an external braking resistor in 3.7kW
model or less, change the connection of the internal
resistor from terminal PB1 to terminal PR1.

-4— This circuit is provided
only for the 3.7kW and
smaller models.

400V class 0.75 22kW
3-phase 380 460V-50/60Hz
MCCB Built-in dynamic braking [resistor Motor
oIle RL1
O | O S“Lz—é Main circuit IM
R T LT R ——
*When using a separate power source : RO l [ —_—
for the control circuit 'Note Control :] FO—O ©O— Forward o
For the 22kW and smaller models, : O CN21 circuit
power is supplied to the control circuit : S0 O RO O O Reverse
from the main circuit. An optional device :
is required to 1 FLA O00O0
CN2 ' O STO—O O
supply f Standby
AT bt I N T2
another source. | O _
1
ﬁthogghl | Control circuit : ___ _ RESQ O O Reset Factory
erminals only Option ' 50
are provided.) ! FLC 10O0—O O Preset default
S
*1: The control ly terminal Control | speed 1 | settings
: The control power supply terminals ontrol pane _ Preset
RO and SO are optionally % QP24 S20—0 O speed 2
available for the 22kW and “ Connector for —_—
. Preset
smaller models. Though terminals @ QOUT1 |:| common serial S80—0 O speed 3
RO and SO are fitted as K communication SINK -
standard for the 22kW and '@' O OUT2 |:| RS485 connector S40—0O O-¢ Preset -
smaller models as well, they for sena! i SOURCE speed 4
are not connected internally. © GE communication CCO Common
*2: The inverter is shipped with
the terminals PO and PA — & Current signal
shorted with a bar. Remove - P F AM C R VI RR PP 04 to 20mA

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

Digital

voltmeter

T Voltage signal -10 +10V

T Voltage signal 0 10V

Voltmeter or ammeter

External potentiometer
(or voltage signal between RR and CC: 00 10V)
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[Standard connection diagram for sink logic(minus common)]

200V class: 300 55kW
400V class: 3000 75kW

" 'O When the built-in
dynamic braking circuit

(Optional) connec't an elxternall
dynamic braking resistor

DC reactor (DCL)
*2 (Optional)
Main circuit power supply

200V class 30 55kW
3-phase 200 220V-50Hz

200 230V-60Hz : : :
400V class 30 75kW : JRRTIONL JRTTIIE
3-phese 380 440V-50Hz : PA © ©
380 460V-60Hz : B RC
MCCB : Motor
3o RL1 | s Uttt L
si2 1 o YirlD ¢
O | O © Main circuit © IM
3 o T3 X1 ED ¢
YRO " -
Control :] FO—O ©O— Forward o
circuit -
SO (GEDNGED) RO—O O-¢ Reverse
(R20) 0000 _
STO—0  O-¢ Standby Factory
*1: Connect a power source for (520) ; RESO—O O Reset default
the control circuit. FLA oo settings
*2: The inverter is shipped with S10—O O-e¢ Preset
the terminals PO and PA FLB speed 1
shorted with a bar. Remove O O Control panel $20—0 O-e Preset
this shorting bar when | [TTTC - speed 2
. ; FLC IO O -
installing a DC reactor (DCL). S30—O O-¢ Preset
*3: Power output for the control - speed 3
i o ; O ——
circuit, which is provided Connector for SINK udb—0S 0o Preset
only for the 400V 37kW '§' common serial speed 4
and larger models. 1 Ry—-OOUT1 |:| communication SOURCE
Single-phase “ CCQ Common
207.50 220V-50Hz @ O OUT2 |:| RS485 connector h _
207.50 230V-60Hz for serial o Current signal
(10VA) © GE communication 1407 20mA

—_— FP FM AM CC RX VI RR PP
O—0—0 O

T Voltage signal -100 +10V

Digital
voltmeter

T Voltage signal 00 10V

Voltmeter or ammeter External potentiometer
*4: Connections of control power cables by voltage for the (or voltage signal between RR and CC: 00 10V)
4QOV 37kW and larger models. ;
/" Single-phase 4150 440V-50Hz Single-phase 38001 415V-50/60Hz ™.

4150 460V-60Hz

R46 R46

Control
circuit

Control
circuit

B-4



TOSHIBA

[Standard connection diagram for sink logic(minus common)]

200V class: 750 90kwW
400V class: 110 O 280kW

Be sure to attach DC reactor.

Main circuit power supply

200V class 75,90kW

3-phase 200 230V-50Hz/60Hz
110 280kW
3-phese 380 460V-50Hz/60Hz

400V class

DC reactor (DCL):

*2 (Optional)

Dynamic braking resistor
(Optional)

Motor

M

circuit, which is provided
only for the 400V 37kW

and larger models.
Single-phase

207.50 230V-50/60Hz

(10VA)

O/Digital requenc
voltmetey meter

Voltmeter or ammeter

*4: Connections of control power cables by voltage for the
400V 37kW and larger models.

MCCB MC
st2_ L VIT2 )T:
—_—0 | O o © TR 4 Main circuit TR
—0 © S o— ¢ _ 5
RO
Control FO
;[ circuit :]
2T so OO RO
od
F RUN (R20) O00O0
MC—0 o 0D STOQ
(520) RESO
FLA oo
o = S1 .
b-contact of | P! FLB
overload relay >E Surge suppressor | F) Control panel 20
—|  F----- -
OFF FLC QO }‘
@) 0, @ 83 .
QP24 SINK )
*1:Connect a power source for “ Connector for S4
the control circuit. 1 R)—-OOUT1 |:| common serial SOURCE
*2:The inverter is shipped with '§' T;’S”L'g‘s‘”'cat'ont CCQ
the terminals PO and PA ® O OUT2 |:| o seria"}"“”ec or
shorted with a bar. Remove I O
t
this shorting bar and © GE communication
install a DC reactor (DCL).
* — FP FM AM CC RX VI RR
3:Power output for the control — O—O—— O . PP

Forward -
run signal
Reverse

run signal

Standby Factory

Reset default

settings
Preset
speed 1
Preset
speed 2

Preset
speed 3

Preset -
speed 4

Common

Current signal
4 20mA

T Voltage signal -100 +10V

T Voltage signal 00O 10V

Single-phase 4150 440V-50Hz
" 4150 460V-60Hz

__LR46

Control
circuit

Single-phase 3800 415V-50/60Hz

External potentiometer
(or voltage signal between RR and CC: 00 10V)

* Connection of a RUN relay for the 400V models

L(R20)

Control
circuit

*5: For easy maintenance and inspection, connect the control power terminals RO and SO to the primary side of the MC in the maiﬁ
circuit so that the control panel can be checked if only the control circuit is energized.
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2.3 Explanation of terminals

2.3.1 Main circuit terminals

Figure below shows an example of the wiring of the main circuit.

Use optional devices, as required.

mConnecting a power source and a motor

Power source

-

1 Connect the power Connect the motor
: source to the terminals cables to the terminalsg
'R, Sand T. U, V. and W.

t|RIL1

Power
source

S/L2 | T/L3 U/T1|VIT2 [W/T3 G/E Motor
No-fuse i
breaker . ﬂ
| S I N | I O . 1
J E
mConnecting peripheral devices =
Magnetic Radio noise
Non-fuse contactor  Input reduction filter i i
breaker ¢ ! Surge suppressing filter
reactor (high-attenuation) Motor
— - - /T3
Inverter
— - - /T2 IM
- - /T1
PA PB | Zero-phase h

mMain circuit

reactor

Note) Connect a dynamic
braking unit between
the terminals PA and
PC, if necessary.

DC reactor Dynamic braking resistor(See Note.)
Terminal symbol Function
G/E Grounding terminal for the inverter's enclosure.
200V class:
0.4 7.5 and 75, 90kW: 3-phase 200 230V-50/60Hz
RIL1 SIL2 T3 400V . 11 55kW: 3-phase 200 220V-50Hz,200 230V-60Hz
class:
0.75 22, 110 280kW: 3-phase 380 460V-50/60Hz
30 75kW: 3-phase 380 440V-50Hz,380 460V-60Hz
U/mT1 VIT2 WIT3 Used to connect a motor (3-phase inductive motor)
Used to connect a power source for the control circuit (Optional for the 22kW and
smaller models, though these terminals are provided for them)
200V class:
0.4 7.5and 75, 90kW: Single-phase 200 230V-50/60Hz
11 55kW: Single-phase 200 220V-50Hz,200 230V-60Hz
400V class:
RO SO 0.75 22,110 280kW: 3-phase 380 460V-50/60Hz
(R46, R41) 30 75kW: 3-phase 380 440V-50Hz,380 460V-60Hz
Between R46-S0: Single-phase 415 440V-50Hz, 415 460V-60Hz
Between R41-S0: Single-phase 380 415V-50Hz, 380 415V-60Hz
*Maximum allowable output of control power source:
200V class: 0.4 30kW...50VA, 37 90kW...60VA
400V class: 0.75 30kW...50VA, 37 75kW...150VA,
110 and 132kW...200VA, 160 280kW...350VA
Used to connect a dynamic braking resistor (For the optional dynamic braking unit,
PA, PB connect it between PA and PC.)the settings of the parameters 5 304, F 3 & and/or
F 305, as required, when connecting an external resistor.
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Terminal symbol

Function

PC

A negative potential terminal of the internal dc main circuit. This terminal can be used to
connect a dc common power source in conjunction with the terminal PA (positive
potential).

PO, PA

Used to connect a DC reactor (DCL: external option). The inverter is shipped with these
terminals shorted. So, remove the shorting bar when connecting a DCL.

R20, S20

Used to connect the control output cables. Provided only for the 400V class 37kW and
larger models. (10VA)
0 400V 370 75kW:  Single-phase 207.50 220V 50Hz, 207.50 230V-60Hz
1100 280kW:  Single-phase 207.50 230V-50/60Hz

(PR1), (PB1)

Already connected to the internal dynamic braking resistor. If there is no need to use the
resistor, change its connection from (PB1) to (PR1) and change the settings of the
dynamic braking parameters £ 30 5,F 31 5. Provided only for the 3.7kW and smaller
models.

(PA1)

Used exclusively for the internal resistor. Do not remove nor connect any external device.
Provided only for the 3.7kW and smaller models.

Terminal symbol

Inverter internal circuit

R/L1, S/L2, T/L3
u/T1, VIiT2, WIT3
GIE

RIL1 (O)— —
sL2 O A $
TIL3 (O) o
G/E

Circuit of A -
200V class 0.4 7.5kW, 400V class 0.75
200V class 11

—(©) urr1
J@& —O) vIT2
SONIK

15kW...noise filter circuit
90kW, 400V class 18.5 280kW...noise by-pass circuit

RO, SO
(R46, R41, R20,
S20)

RIL1 (O) RIL1 (O)
si2 © s/L2 (©)
s © T3 ©)

©H S g.| R46 (O S
£3 3 [ Sk
©H 3 22 Ra1t O =3
CN21 ©o oo ox

Fig.1

Fig.1: 200V class 0.4 22kW
400V class 0.7 22kW

Fig.2: 200V class 30 90kW
400V class 30kW

Fig.3: 400V class 37 220kW

T
Q@
N

PO, PA, PB, PC,
(PA1),(PB1),(PR1)

Internal braking resistor

| =
:

Fig.1
Fig.1: 200V class 0.4 93.7kW, 400V class 0.75 3.7kW
Fig.2: 200V class 5.5 90kW, 400V class 5.5 280kW
(*1) Rush-current prevention circuit is in plus line or minus line.
18.5 and 22kW models contain it in the rectifier-circuit part.
(*2) The dynamic-braking circuit of 30kW model or larger are served as option
correspondence.

Fig.2
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2.3.2 Control circuit terminals (sink logic(minus common

[RES] S1 [ s2 [ S3 [ s4 [ RX |

| AM | FP [ouT2|

| st [ cc [ cc | RR |

[ PP [ FM JouTi] P24 |

| FLA | FLB [ FLC |

@

@@

@

®

ee

LF | R
e

®

®

@ [elele

Beeeeeee

ST-CC shorting bar

Terminal| Input / . Electrical Inverter internal
Function e o
symbol | output specification circuit
The motor rotates in forward direction if F and
F Input QC are connecFed, .While it slows down to a stop No-voltage
if this Connection is broken. ( ST and CC are contact input
connected). 24Vdc 5mA and less
The motor rotates in reverse direction if R and
R | ¢ CC are connected, while it slows down to a stop g T
npu if this connection is broken. (ST and CC are | When using
connected ). contacts, choose;
The motor is on standby if ST and CC are |! weak current
ST | connected. It coasts to a stop (free-run stop) if |i contacts to
nput this connection is broken. This terminal can be | @void poor
« | used for interlocking.
This inverter protective function is disabled if
RES are CC is connected. Shorting RES and : :
RES | Input CC has no effect when the inverter is in a gcl:‘llﬁclg I;C/ic
normal condition. source Jogic
- switchable
S1 Input The motor rotates at a preset speed if S1 and
P CC are connected. Sink input
s2 Input The motor rotates at a preset speed if S2 and ON -5Vdc or less
CC are connected. OFF-11Vd
T . IC Or more
The motor rotates at a preset speed if S3 and :
S3 Input Source input
CC are connected. ON:11Vdc or more
The motor rotates at a preset speed if S4 and OF|'=-5Vd |
S4 | Input CC are connected. rdeoriess
10Vdc
PP |Output| Analog input setting power output. Allowable load
current: 10mAdc)
Multifunction programmable analog input. 10Vdc
RR Input | Factory default setting: 0 to 10Vdc input sets 0 to |(Internal impedance:
80Hz frequency range. 33kQ)
Multifunction programmable analog input. 10Vdc
VI Factory default setting: 2 to 10Vdc input sets 0 to |(Internal impedance
Inout 80Hz frequency range. :33kQ)
nPUt MMultifunction programmable analog input. 4-20mA
] Factory default setting: 4 to 20mAdc input sets 0 to [(Internal impedance
80Hz frequency range. :500Q)
Multifunction programmable analog input. 10Vdc
RX |Output| Factory default setting: 0 to +/-10Vdc input sets 0 |(Internal impedance
to +/-80Hz frequency range. 169k Q)

*Multifunction programmable contact input
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Terminal| Input / F . Electrical Inverter internal
unction e e L
symbol | output specification circuit
Multifunction programmable analog output. Factory | 1mA full-scale dc
default setting: Operation frequency command. | ammeter or
FM |Output| connect a 1mAdc full-scale ammeter or a | 7.5Vdc-1mA full-
7.5Vdc(10Vdc)-1mA full-scale voltmeter. scale dc voltmeter
Multifunction programmable analog output. Factory | 1mA full-scale dc
AM  |outout default setting: Output current. Connect a 1mAdc | ammeter or
Utput) fyll-scale ammeter or a 7.5Vdc(10Vdc)-1mA full- | 7.5Vdc-1mA  full-
scale voltmeter. scale dc voltmeter
P24 P5
Multifunction open collector output. This terminal
FP |Output| outputs pulses at 1.00 kHz to 43.20 kHz. Factory Max. 50 mA 3.9k
default setting: 3.84kHz.
10k
CcC C?c:nlr/Tg)n Common terminal of the control circuit.
P24 |Output ﬁ}t\é?tcer)p-)ower output (power for control of the 24V,o-100mA
Multifunction programmable open collector output. | Open collector PS5
OouUT1 The terminal has been set by default so as to detect | output: FUSE 150
and output low-speed signal output frequencies. 24\/dc-50mA e
Output| Multifunction programmable open collector output. *Sink logic/
OUT2 The terminal has been set by default so as to detect source logic
and outputs signals indicating the completion of switchable
acceleration/ deceleration.
Relay contact output. Contact rating: 250 Vac = -2 P24
A (cos= 1), 30 Vdc-1 A and 250 Vac-1A (cosp = | 250Vac-2A i
FLA 0.4). Used to detect the activation of the inverter's | 30Vdc-1A
FLB |Output| protective function. If the protective function is resistor load | fic
FLC activated, FLA-FLC circuit is closed, while FLB-FLC 250Vac-1A 10k
circuit is opened . :cos@=0.4 10k
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m Sink logic (minus common)/source logic (plus common

gobboooobobooooooooon

... Switching /0O terminal

The input terminals of most control circuits are designed so that they turn on when a current flows out.

This type of logic is referred to as the "sink logic" (default setting). In Europe, however, the "source

logic" is widely adopted, in which the input terminals of control circuits turn on when a current passes

into them.

Sink logic

Source logic

input
output =
—

24V

co

mmon]|cc

24V,

input ouT1
—————

output

mmon

(of0]
ﬁ—(

CccC

Programmable

controller
m Switching logic

Inverter

24V,
input
common| p24
output
24V output

input

common

=

8

C

v

Programmable

controller

Inverter

Before proceeding to wiring, switch logic without supplying power to the inverter. Switching between
the sink logic and the source logic at start-up or when the inverter is energized causes the inverter to
trip. In such a case, before resetting the inverter, make sure that the logic have been switched
correctly.

Detach the cover

(Push the D> mark and make

the cover slide to the right.)

Detach the switch cover

O After switching logic, be sure to sink

attach

prevent the logic from being !

the switch

cover to !

switched by mistake. \

If the error message
sequence is normal, then reset the inverter.

Switch between the sink
logic and the source logic.

SINK
SOURCE

source

|2

Attach thﬁ
switch cover

_/

-

[y

o

{ I (sink/source switching error) is displayed, check to be sure that the

B-10
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2.3.3 Serial RS485 communication connector

mFigure of serial RS485 communication connector
To use the serial RS485 connector, detach the cover
for serial RS485 connector.

4 fl:l
l |
Pin-8 Pin-1

Signal name| Pin number content
RXA 4 Same phase reception data(positive line)
RXB 5 Anti-phase reception data(positive line)
TXA 3 Same phase transmitting data(positive line)
TXB 6 Anti-phase transmitting data(positive line)
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(24Vdc) and pin-7(5Vdc).

mConnecting diagrams for RS485 communication

cross each other straight straight
Upper computer
or VF-A7(master) VF-A7(slave) VF-A7(slave) // VF-AT7(slave)

Ei RXA /\ RXA RXA 1 RXA

RXB RXB RXB RXB ﬁ
TXA TXA TXA TXA :D
TXB TXB TXB TXB
SG s / SG \'s / SG SG

Terminal resistor
120Q-1/2W

mNote
Please detach a communication line and the main circuit wiring 20cm or more.
Please do not connect pin-1(24Vdc) and pin-7(5Vdc).
Please twist the lines between RXA and RXB, between TXA and TXB by the twist pair cable.
Please connect terminus resistance at the terminal (both ends) of a transmission way.
When you use it by 2 line type, please short-circuit between RXB and TXB, between RXA and TXA.
Master side reception(pin-4,pin-5) / slave side transmitting(pin-3,pin-6) lines may not connect at the time

of communication between inverters.

B-11



TOSHIBA c00000000000oooooooooooooooooooooon

3. Operating the inverter

<D Danger

O

Prohibited

ODo not touch any inverter's terminal when the inverter is energized even if the
motor is at a standstill, or you could get a shock.

ODo not operate switches with a wet hand or not wipe it with a wet cloth, or you
could get a shock.

ODo to get near the alarm-stopped motor when the inverter is in retry mode, or you
could get an injury. Safety measures, for example, attach a cover to the motor, to
protect persons from accidents when the motor unexpectedly restarts.

Mandatory

ODo not turn on the power before attaching the front cover (or closing the do or of
the cabinet in which the inverter is installed), or you could get a shock.

OTurn off the power immediately in case the inverter smokes, smells strangely, or
produce abnormal noise. Failure to do so could lead to a fire. If any defect is found,
request your Toshiba dealer for repair.

OTurn off the power before leaving the inverter out of operation for a long period of
time.

ODo not turn on the power before attaching the front cover. When the inverter is
installed in a cabinet with the inverter's front panel detached, always close the
door of the cabinet before turning on the power. Turning on the power with the
cover or the door left opened could lead to an electric shock.

OTurn off the operation signal before resetting the inverter after trouble, or the
motor unexpectedly restarts, causing injury to persons.

/\ Warning

O

Never touch

ODo not touch any heat radiating fin or heat radiating resistor, or you could get a
burn since they become very hot during operation.

Mandatory

OOperate the motor always within the allowable operation range. (Refer to the
motor's instruction manual for its allowable operation range.) Failure to do so
could cause injury to persons.

C-1
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3.1 Control modes of the VF-A7 inverter

[Speed control mode] : The motor runs at the speed specified by a frequency
command.

(1) V/f control - V/f constant (constant torque characteristic) ... [default setting]
For loads, such as belt conveyors and cranes, that require, even in low speed ranges, the
same torque as that produced at their respective rated speeds.

(2) V/f control - Square reduction torque
For loads, such as fans, pumps and blowers, the torque of which are proportional to the
squares of their respective rotating speeds.

(3) Automatic torque boost mode.
In this mode, the inverter automatically adjusts the supply voltage to ensure that the motor
produces constant torque in any speed range.

(4) Sensor-less vector control mode,
In this mode, the inverter controls the motor so that it produces sufficiently large torque
even in an extremely low speed range and it keeps its rotating speed constant even if the
load torque fluctuates. This mode of operation is best suited to transportation, lifting and
winding equipment.

(5) Automatic energy-saving mode.
In this mode, the inverter monitors the output voltage and passes an output current
commensurate with the load. This mode of operation is used in conjunction with the above
mode (3) or (4).

[Torque control mode] : The motor torque is controlled by torque command signals.
The motor's rotating speed is determined by the
relationship between the load torque and the torque
produced by the motor.

m Sensor vector control (Optional)

When combined with a sensor-equipped motor, the inverter controls the motor with a
higher accuracy.

[Speed control mode] : The motor's rotating speed is controlled with a higher
accuracy, even in low speed ranges, by feedback
signals.

[Torque control mode] : The motor torque can be controlled in this mode. The

motor speed is determined by the relation ship between
the load torque and the motor torque. The accuracy in
controlling regenerative torque and power-running
torque at extremely low speeds is improved by feedback
signals.

[Position command mode] : Positioning control is carried out by means of pulses.

m Pre-operation check the following check again before starting operation

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

C-2
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3.2 Simple operation of the VF-A7 [1] [Speed control mode]

A speed control mode can be selected from among three: control panel operation, terminal board
operation and combination of both. (Refer to 5.3 for other modes of operation.)

[Terminal operation] : Operation by means of external signals

[Panel operation] : Operation by means of keys on the control panel

[Panel + terminal operation] : Frequency, start and stop signals can be sent individually
from the control panel and the terminal board.

3.2.10peration from the terminal(external signals) Terminal operation|

m_Start/Stop Operation command mode selection £ /{4 [Default setting] |

and closed : Forward run ‘0 To make the motor coast to a stop (coast
stop),described on the left, break the
connection between ST and CC when the
and open : Slowdown stop motor is out of operation. Then, I F F is
displayed on the LED display of the
inverter rotating speed,

(When terminals and are electrically
Coast stop
connected. Motor ‘ N

speed \\L
‘ Slowdown stop
Frequency / \<
ON

F-CC T
Terminal F-CC 1 ON OFF
oFF sT-cC oN
ON — —
Terminal ST-CC | OFF OFF.,
mExample of typical connection
Motor
@ RIL1 uT1@
Power ——@ ©S/L2 :] VIT2@ M
supply ——@ ©TL3 oo | wke
0000 E ——  Forward run if ON
Deceleration stop if OFF
R 5 o Reverse run if ON,
Slowdown stop if OFF
STQ—O o-¢ Stand-by if ON,
Control panel free-run stop if OFF
GE CcC

0 Current signalld 40 20mAdc
CC RX VI RRPP

Voltage signall] -100 +10Vdc

Voltage signald 0O 10Vdc

External potentiometer (or voltage signal RR-CC: 0 to 10V)
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mFrequency setting

Setting the operation frequency with an external volume control
By default, the VF-A7 inverter has been set to a mode in which an external volume
control can be used for setting the operation frequency.

Volume control

The operation frequency by potentiometer (1 to
MAX 10kQ 1/4 W) for setting

Refer to 7.3 for details of adjustment.

Frequency setting
with potentiometer

MIN

MIN MAX

[Parameter setting]
| Speed setting mode selection parameter F715d at 2|
(There is no need to set this parameter before the first use after purchase.)

Setting the frequency by voltage signals (0 to 10 V)

Voltage signall

Voltage signals (0 to 10 V) for setting t
he operation frequency

Refer to 7.3 for details of adjustment.

Voltage signal 0 to 10Vdc

A
80Hz ----=mmmmmmmmomo

Frequency

0

Y

0vdc 10Vdc

[Parameter setting]
| Speed setting mode selection parameter F75d at 2|
(There is no need to set this parameter before the first use after purchase.)

Setting the frequency by a current signal (4 to 20 mA)

O Current signal

Current signals (4 to 20 mA) for setting the
operation frequency.

Yy Refer to 7.3 for details of adjustment.
Current signal 4 to 20mAdc

80Hz

Frequency

[Parameter setting]

4mAdc 20mAdc
| Speed setting mode selection parameter F10d at /|

This setting cannot be made when the terminal VI is used.
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Setting the frequency by voltage signals (0 to 10 Vdc)

O Voltage signal
Voltage signals (0 to 10 V) for setting the

A operation frequency Refer to 7.3 for details of
Voltage signals 0-10Vdc agjustment.

80Hz

Frequency

(o)

10
[Parameter setting] ovde c

| Speed setting mode selection parameter F 75 d at {|
.. This setting cannot be made when the terminal Il is used.

Setting the frequency by voltage signals (0 to +/-10Vdc)

The direction can be changed by switching between positive and negative signals.

Voltage signal
Voltage signals (0 to +/-10 V) for setting the
operation frequency Refer to 7.3 for details
of adjustment.

Voltage signal 0-#10Vdc 0
80Hz |f----—-———

Forward run

-10Vvdc

i +10Vdc
Reverse irun
[}

[Parameter setting L _______] 80Hz

Speed setting mode selection parameter F 15 d at 3|

Note)Set reference priority selection F 2 I [f at [I(F /1 [l &, Default setting). Changing the
settings of two speed command parameters at a time, refer to 6.6.

[Ex.: To set the frequency by current signal (4 to 20 mAdc) through the terminal]

Key operated| LED display Operation
The running frequency is displayed. (Make this setting when the
o.0 motor is out of operation.) (If the monitor display mode setting
parameter F 7 {[I is set at {7 [Running frequency])
@ T Press the [MON] key to call up the first basic parameter A1/ {
et (automatic acceleration/deceleration).
@ @ Enang Select F /1 4 by pressing the or key.
@ 2 Press the En'ter ksy to display the parameter setting (set value).
(Default setting: ')
@ @ ! Change the parameter setting to { by pressing the key.
@ o |Pressthe Enter key to save the change. Then, F /174 and the
FERMEE et value are displayed alternately.
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3.2.2 Operation from the control panel

(] O Control panel operationd

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

@ @ Set the operation freq.

C) Start the motor
C) Stop the motor.

(Deceleration stop)

i B
r L

0 For coast stop
Change the setting of the parameter

Coast stop

Motor speed /N

The operation frequency can be changed
anytime even during operation.)

MCCB

Ex. of typical connection

oo
0000

Control panel R

G/E

CC RX VI RRPP

Shipped
with these
terminals
shorted

mChange the settings of the following two parameters first from the operating panel.

rnn
Ly

Control panel: Parameter determining the operation mode
N0d 5 Control panel: Parameter determining the input mode of speed reference
[Setting procedure]

Key operated LED display Operation
The running frequency is displayed. (Make this setting when the
o0 motor is out of operation.)(If the monitor display mode setting
parameter F 7 [l is set at [! [Running frequency].)
T Press the [MON] key to call up the first basic parameter 5 .{ {
e (automatic acceleration/deceleration).
@ @ Chbd Select “C /17 d” by pressingthe  or  key.
P Press the Enter key to display the parameter setting.
H (Default setting: )
p Change the parameter setting to ! (Operating panel enabled)
) by pressing the key.
« rrnrmu |Savethe change by pressing Enter key. Then, £ /1l 4 and the
(Bt N I i N ] .
set value are displayed alternately.
@ @ Fhbd Select “F 1l d” by pressing key or  key.
= Press the Enter key to display the parameter setting.
. (Default setting: ).
= Change the parameter setting to 5 (Operating panel input). by
- pressing the
- r~rmrm 4 |Pressthe Enter key to save the change. Then, F /[ 4 and the
Jerr i Q .
set value are displayed alternately.

To return to the standard monitor mode (operation frequency), press MON key.
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mExample of control panel operation

Key operated | LED display Operation
i Display the running fr-equency. (If the monitor display
e selection parameter £ 7 {{I is set at i/ [Running frequency])

son Set the operation frequency.

o Save the operation frequency by pressing Enter key.
= TP L IThen, F I and the set frequency is displayed alternately.

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

You can change the operation frequency anytime, even
during operation, by pressing or key.

~ r |Pressing the Stop button reduces the frequency and causes
Y+~ the motor to slow down to a stop.

STOP ) (550.0

Ol o
.@9@®

mSelecting a stop mode with the control 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 Description Operation, setting, etc.
Coast stop In this mode, power This stop mode is enabled only in modes where the
supply from the inverter | control panel can be used for operation. To enable
to the motor is shut off | the free-run stop mode, set the panel stop pattern

instantaneously, which | selection parameter = 72 { at /.

causes the motor to Refer to 6.30.7 for details of this setting. * Factory

coast to a stop. default setting: 7 72 { = {i (Coast stop)
Emergency stop A stop mode can be | In modes other than the control panel operation
(from the control selected from among: | mode, you can urgently stop the motor (emergency
panel in modes 0 Coast stop stop) by entering a command from the control

0 Slowdown stop panel. (To quickly stop the motor in the control

other than the panel

et ; panel operation mode, set the parameter £ 72 ! to
operation mode) 0 DC injection braking

Note)default setting: this mode.) quickly st.op the motor in case of an
FEns =1 emergency, press twice the Stop key on the control
(Coast stop) panel. - .
(1) Press the Stop key. ““E I F F >~ starts blinking.
(2) Press the Stop key again. £ 5 1 3 (Emergency
stop) = I to 5, the motor makes an
emergency stop (or trips) according to the
setting.

IF £ is displayed and F 5 J is setat [J to &, an
error detection signal (F L) is issued (F . is
activated). (F . does not operate if F 5 [ 7 is set
at 70 5.) Toclear £ I F F, press any key other
than the Stop key while £ [I F F is being displayed.
Refer to 6.26.4 for details.

e ————————————

! Note)

i The emergency stop function is designed to

i forcefully stop the motor by pressing the Stop key
| on the control panel in modes other than the

| control panel operation mode.

| The emergency stop function cannot be disabled
i By any setting. Every emergency stop is

i memorized as a trip in the trip history record.

g g g g g g g g g g ———

\
|
|
|
|
|
|
|
|
|
|
|
|
|
|
/
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3. 3 Simple operation of the VF-A7 [2] [Torque control mode]

An operation mode can be selected from among three: control panel operation, terminal
board operation and combination of both.

[Terminal operation] : Operation by means of external signals

[Operating panel operation] : Operation by pressing keys on the control panel

[Operating panel+terminal operation] : Frequency, start/stop signals can be sent individually
from the Operating panel and terminal board.

A
;Ir-gglojretg?qnl,gl Reference torque set with an external signal

\ 2

Load Motor torque
torque ”
A .~ Speed limit level
Speed _ . e
T T \\L/ Coast stop

3,

Thei rotating speed varies according to the load itorque.

Standby ST-CC ON
Start of operaton F-CC——M | ON
3.3.1 Setting a control mode [Torque control mode]

The inverter has been set by default to the speed control mode (V/f constant). When us
ing the torque control mode, therefore, it is necessary to switch control modes.

Step 1: Setting the basic parameter F £ (motor control mode selection) at
i (sensor-less vector control (speed/torque switching)

[Setting procedure]

Key operated| LED display Operation

The operation frequency is displayed. (Make this setting when
the motor is out of operation.)(If the monitor display mode
setting parameterF 7 {1 is set at [ [Running frequency])
Press the [MON] key to call up the first basic parameter 5 .{ {
(automatic acceleration/deceleration).

J
)

[

-
-

-
(|

2
-

OO | -
@ = Press the Enter key to display the parameter setting.
e | 3

]
[ d

Select “F £~ by pressingthe  or  key.

I

Change the parameter setting to 7 (sensorless vector control
speed/torque switching) by pressing the key.

Press the Enter key to save the change. Then, F £ and the set
value are displayed alternately.

~

~——
2
[ d
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00O 0|0 Step 2: Switching from speed control mode to torque control mode, using external
terminals, and assigning the control mode switching function to the terminal S4.

® RAL UL © ® R/ILL UTL ©
SN2 V/T2 e= ® s> V/T2 0=
® T3 W3O ® T/3 W/T3 ®

S4: Control mode |::> S4: Control mode

itohi switching — O—
SRR switching O—0 NRX C

I I
A?CC cc A?CC cc —

S4-CC disconnected: Speed control S4-CC connected: Torque control
Control mode Speed control Control mode Torque control
Speed command | RR-CC (Default setting) Torque command | RX-CC(Default setting)

[Setting procedure: Assigning a control mode switching function to the terminal S4]
Key operated [ LED display Operation

The operation frequency is displayed. (Make this setting when
the motor is out of operation.) (If the monitor display mode
setting parameter F 7 [ is set at £f[Running frequency])
Press the [MON] key to call up the first basic parameter 5 ! !

e
s (automatic acceleration/deceleration).

OO |

<
<

=
I

-
<
=~

{-- |Select F /- - by pressing the or key.

Pressing the Enter key displays extend parameters starting at
100.

Select“F { {&” (input terminal function selection #8 (S4)) by
pressing key.

-~
ata
K3

-
1=

~
(

Press the Enter key to display the parameter setting.

-~
I

Change the parameter setting to { = (control switching) by
pressing key.

= ! ! |Press the Enter key to save the change. Then, F { {5 andthe
set value are displayed alternately.

-
-

~
L N]

-
hat N
iy

| -
[}

90606

!

[
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3.3.2 Polarity of torque command

When using the torque limit function in torque control mode or speed control mode,
change the polarity of the torque command, as required.

Title Function Title Adjustment range Default setting
c oo | Torque reference | [i: Fixed direction ,-,
" "< I ' mode selection {: Forward/reverse permitted =

(1) Power-running/regenerative torque
This setting is used when the machine requires a frequent change in the direction of rotation of

the motor.
Operation by Reverse run command (R) Operation by forward run command (F)
. Positive torque
Negative Torque A : Power running torque
FY4Y3 | : Regenerative torque limit #1 limit #1
/ ..................... :
Area Same Area
Reverse run torque Forward run
< reference >
Area Area
FY4Y43 | : Regenerative torque limit #1
F { | : Power running torque limit #1
9 N d Y Negative Torque
Positive torque
F Y25 Torque reference mode selection - [J: Fixed direction
F 3 ! ! Reverse run prohibition - 3J: Prohibited except specified direction
F 4500 Torque limit mode (polarity) - [J: Power-running/regenerative torque limit

(2) Positive/negative torque
This setting is used when the machine requires a frequent change in the direction of rotation of

the motor, though a load is applied always in the same direction.

Torque command Positive torque :
(Continuous forward/rever&) A[ FY4Y {]: Power-running torque limit #1 *

Reverse run Forward run

Area Area

F 443 |: Regenerative torque limit #2

Negative Torque

F - 25 Torque reference mode selection - {: Forward/reverse permitted
F 3 ! ! Reverse run prohibition - {J: Both directions allowed
F 4 50 Torque limit mode (polarity) - {: Positive/negative torque limit

C-10



TOSHIBA

3.3.3 Operation from the terminal(external si

m Start/stop

and

are connected

and

are disconnected :

(When terminals

ST and

[Example of typical connection]

: Forward run

-----

Free-run stop

nal
[Torque control mode]

If this connection or
disconnection has no effect,
check the following parameter.
ST T :
Lo [

(Operation command mode
selection)

g
----------------------------------------------

are electrically connected)

—3
—9
—0

o

UM @
©S/L2 VIT2@
T3 C):C]) W/T3@
0000
F
S4
Operating panel
GE cc
9,
cc RX I RRPp ST

Motor

M

Forward run if ON
Deceleration stop if OFF

ON: Torque control
OFF: Speed control

Standby:
On standby if ON,
Coast stop if OFF

Voltage signal : -10 to +10V

Current signal: 4 to 20mA

External potentiometer (or voltage signal RR-CC: 0 to 10 V)

mTorque command

To enter a torque command externally, it is necessary to change a setting according to the input

signal.

Default setting: Voltage signals ranging from -10 to +10Vdc to RX.

Torque setting by means of voltage signals (0 to 10 Vdc)

Voltage signals 00+ 10 Vdc

O Voltage signal

Torque command by means of voltage

signals (0 to 10 Vdc)

Forward run

-10V

4

[}
Reverse| run
[}

+10V
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2) Torque setting by means of current signals (4 to 20 mAdc)

Current signall
Torque command by means of current signals
(4 to 20 mAdc)

100%

Current signals 40 20 mAdc

Motor torque

3.

4mAdc 20mAd

|Set the torque reference selection F H 2L at {(vil input).)|

3) Torque setting by means of voltage signals (0~10 Vdc)

Voltage signal
Torque command by means of voltage
signals (0 to 10 Vdc)

100%

Voltage signal 0 10Vdc

Motor torque

0
Ovdc 10Vdc

Y

It is necessary to change the setting of the VI/II input point 1 setting parameter

‘Set the torque reference selection parameter FY2l at 2 (RR signal input).‘

Torque setting by means of voltage signals (0~10 Vdc)

Voltage signal
Torque command by means of voltage signals
(0 to 10 Vdc)

voltage signals 0-10Vdc 100%

Motor torque

0
0vdc 10vdc

\4

|Set the torque reference selection FYy2l at ! (vin input).|

Torque setting by means of a volume control

volume
MAX Torque command by means of a volume

control.

Potentiometer 100%

Motor torque

MIN

\4

MIN MAX
[Parameter setting]

|Set the torque reference selection parameter FH2U at E’(RR signal input).|
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5) Others

Y RX2
: Control panel parameter(Refer to 3.3.4 for details.)
: Binary/BCD input
: Communication common serial option
: Communication RS485(Refer to 6.3.2 for details.)
: Communication add-on option

LR P n T K ]

[Setting procedure: Setting the parameter F 4 at ! for current signal(4 to 20mAdc)]

Key operated| LED display Operation

The operation frequency is displayed. (Make this setting when the
motor is out of operation.)(If the monitor display mode setting
parameter £ 7 {[I is set at {I [Running frequency])

]

S
.l

r
[

Ly
Ly

Press the [MON] key to call up the first basic parameter A .{ !
(Automatic acceleration/deceleration).

~
]

-
2

ey
.

Select £ 4 - - by pressing the or key.

™
J

Press the Enter key to display the first parameter = 4 [1 .

~
-
-
-J

Select F 4 7' [ by pressing the key.

-
]
)
) I
~

Press the Enter key to display the parameter setting.

LAX]

H Select { (VI/Il signal input) by pressing the key.

Press the Enter key to save the change. Then, F 4 21 and the
set value are displayed alternately.

~
"
(X
-
<

-~
~
™
L
L
~

@@@@@8@
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3.3.4 Operation from the control panel [Torque control mode]

This section describes how to set the start and stop control modes, as well as torque commands
from the control panel.

mSetting the start and stop modes

To make it possible to start/stop from the operating panel in torque control mode,

[Set the basic parameter [ /il o (operation command mode selection) at {(operating
panel).]
Setting procedure]
Key operated | LED display Operation
The operation frequency is displayed. (Make this setting when
0.0 the motor is out of operation.)(lf the monitor display mode
setting parameter £ 7 ([ is set at [/ [Running frequency])

Press the [MON] key to call up the first basic parameter 5./ !

(Automatic acceleration/deceleration).

@ @ Chld  |Select L /il bypressingthe  or  key.

Press the Enter key to display the parameter setting. (Default
setting: 7
Change the parameter setting to / (Operating panel input
enabled) by pressing key.

Press the Enter key to save the change. Then, [ /[71/4 and
@ the set value are displayed alternately.

&) g
®

(]
-
)

L
[t
(OR

8

mSelecting a torque command mode

To make it possible to set a torque command from the operating panel in torque control mode,

[Set the extended parameter F 4 2 I (torque command selection) at 5 (Control panel).]
[Setting procedure]
Key operated | LED display Operation
The operation frequency is displayed. (Make this setting when
oo the motor is out of operation.)(If the monitor display mode

setting parameter £ 7 {{ is set at [f [Running frequency])
Press the [MON] key to call up the first basic

T parameter A ! { (Automatic acceleration/deceleration).
@ @ Fy-- Select F + - - by pressing the or key.
@ Funn I;r:’s“? z?e Enter key to display the first parameter
@ Fuan Select F Y 2 I (Torque reference selection) by pressing the
key.
@ = Press the Enter key to display the parameter setting.
@ g Select 5 (Panel input) by pressing key.
@ NSTET Press the Enter key to save the change. Then, - 42 [
) ] ]

and the set value are displayed alternately.

mTorque command

See the next page for the setting procedure.
Titl Function Adjustment range Default setting

B Control panel torque command O 250 [%] o

Lll

~—
™

I_'
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1. Set the torque command.
Follow the steps described in the

table below to set the torque

command (F 72'5).

2 C) Starts the motor
. ()

Note)Pressing the Stop key causes the

Stops the motor

motor to coast to a stop.

Control panel torque command 85%

mExample of control panel operation

Example of typical connection

Motor

s G
M a
wW/T3©

N
c/e Operating panel CC
©

ON: Torque control
OFF: Speed control

OO
0000

CC RX Il RRPP

to a stop. (Free-run stop)

Key operated LED display Operation
The operation frequency is displayed. (Out of operation.)
oo (If the monitor display mode setting parameter = 7 ([ is
set at [/[Running frequency])
a1y ¢ Press the [MON] key to call up the first basic
ret parameter A L ! (Automatic acceleration/deceleration)
@ @ Fi-- Select - 7 - - by pressing the or key.
@ Finh Press the Enter key to display the parameter setting.
@ Fa25 Select F 775 by pressingthe  key.
@ o Press the Enter key to display the parameter setting.
ac Change the parameter setting (torque command) by
H pressing  key.
e _raac | Pressthe Enter key to save the change. Then, £ 75
HSTE 52 and the set value are displayed alternately.
. Press the Monitor key three times in a row to display the
> Ll
frequency.
Press the Run key to start the motor. According to the
RUN .l 1000 | torque, the motor accelerates to a frequency
commensurate with the load.
You can change the operation frequency anytime even
@ @ sEon during operation, by pressing or key. (Change
of the F 725 setting)
STOP con oo Press the Stop key to stop the motor. The motor coasts
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. [Speed control mode]
4. BaS|W% VF'A7 [Torque control mode]

The VF-A7 inverter has the following three display modes:

Normal display mode. The inverter automatically enters this

display mode when it is turned on.

" This mode enables you to monitor the output frequency and set frequency command
values. This mode is also used to display operation status alarm codes and error
messages if the inverter trips.

0 Frequency command setting => Refer to 3.2.1.

0 Status alarms
If something unusual occurs in the inverter, an alarm code and the output frequency

[Normal monitor mode]

are displayed alternately on the LED display.
. Indicates that a current exceeding the over-current stall limit is passed.

[N
: Indicates that an voltage exceeding the over-voltage stall limit is applied.
. Indicates that the load exceeds 50% or more of the overload trip limit.

F
L
H: Indicates that the temperature in the inverter reaches the overheat protection

alarm level (about 8501)

:2In this mode, you can set inverter's operation parameters.
How to set parameters => Refer to 4.1)

[Setting monitor mode]

[Status monitor mode]l O In this mode, you can monitor inverter's various statuses,
for example, the set frequency, the output voltage, the output

current and terminal information.
How to use the monitor => Refer to 8.1/

Press the key to switch to another display mode.
@ Normal monitor mode}

[ Setting monitor mode ]

[ Status monitor mode ]

4.1 Setting parameters [Setting monitor mode]

The VF-A7 inverter is shipped with certain parameters factory-set by default. The para
meters are broadly classified under the following three groups. First, you need to select

the parameter you want to change or check.

[Basic parameter] : Parameters that you need to set before the first use after

purchase.

[Extended parameters] : Parameters used for detailed or particular settings

: Used to search for parameters the settings which have been
changed and are different from the factory default settlings.
Use this parameter to check parameter settings again after
confirmation or when changing parameter settings.(Parameter

[User parameter]

code: .l
(For searching for parameters the settings of which have been changed).
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About the parameter's adjustment range
O~ {: A value larger than the upper-limit value is entered or the value set for the currently-selected
OO0 parameter becomes larger than the upper-limit value because another parameter was changed.
L 1. A value smaller than the lower-limit value is entered or the value set for the currently-selected
0 0 O parameter becomes smaller than the lower-limit value because another parameter was changed.
]

If the above alarm code ~ { or L i blinks, change the parameter setting below the + { value or
above the ! [ value, respectively. When any of these alarm codes is blinking, no change can be

made to any parameter.

4.1.1 How to set basic parameters [Basic parameter]

Every basic parameters can be set in the same way.
[Procedure for setting a basic parameter]

Press this key to switch to setting :’ The inverter is shipped with\:
. | |
monitor: mode. i certain parameters factory-seti
' i by default. :
Press these keys to select the !0 Use "Parameter list" to select the |
@ @ parameter you want to change. i parameters you want to change. |
|
' 10 If you feel puzzled about what to}
Press this key to display the i do next during this operation,i
@ parameter setting. i press the Monitor key to return to!

|

|

the first step (5.5 is displayed).

________________________________

' Press these key to change the
@ @ parameter setting.
@ Press this key to save the change.

Follow the procedure below to set a basic parameter.
00000 (Example of setting: Changing the maximum frequency from 80 to 60 Hz)

Key operated LED display Operation
The operation frequency is displayed. (Out of operation.)
oo (If the monitor display mode setting parameter = 7 ([ is

set at [{[Operation frequency])

. Press the [MON] key to call up the first basic parameter
= AL ! (automatic acceleration/deceleration).

~
Il
-

-
<

~

P(ng

Select "~ H" by pressing the or key.

-
™

010

Press the Enter key to display the changed maximum

a
-
_l
-
S

e

L frequency.
@ @ 0.0 Eeh;nge the maximum frequency to 60 Hz by pressing

Press the Enter key to save the change. Then, X and the
set maximum frequency are displayed alternately.

=

2
.

-

2

]

=z

D
~
[y
~
[y
3

e

After this,
- Press this key to - Press this key to - Press these keys
O display the same switch to status to call up other

parameter setting. monitor mode. parameters.
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[Basic parameter list]

No. Title Function Adjustment range E:tft?#g R:;irﬁe:: e
1 e Automatic i Manual acceleration/deceleration P 511
et acceleration/deceleration {: Automatic acceleration/deceleration Y -
. (0is always displayed.)
2 | ruz Automatic V/f mode setting {: Automatic torque boost + auto-tuning Iy 52
- ' : Sensorless vector control (speed) + auto-tuning
=: Automatic energy-saving + auto-tuning
i: Terminal block enabled
- Operation command mode i- Operating pa_nel enabled_ . .
3 |\ fnbd selection c': Common serial communication option enabled o 53
' Serial communication RS485 enabled
“': Communication add-on cassette option enabled
{: VI (voltage input)/Il (current input)
Z: RR (volume/voltage input)
7 RX (voltage input)
4 RX2 (voltage input) (optional)
. 5 : Operating panel input
4 | Frpg | Jheed settingmode 5 Binary/BCD input(optional) K 53
7: Common serial communication option(FA01)
£ Serial communication RS485(FA05)
5. Communication add-on cassette option(FA07)
{ I Up-down frequency
{ {: Pulse input #1 (optional)
5 | FI15! | FMterminal meter selection | [ 3 ! o 54
FM terminal meter
6 | Fi adjustment 54
o
{: 50Hz standard setting
' : 60Hz standard setting
X. H
7 | Lup Stand?rd setting mode ,3_', _Frﬁ;t(ég;refault setting o 55
selection c. . . L
% : Clearing accumulating operation time
5 Initialization of type form information
7: Memorization of user-defined parameters
£ Reset of user-defined parameters
8 | £- Forward/reverse selection £l: Forward, " 56
o ‘. Ll .
(At panel control only) {: Reverse
9 | RLL Acceleration time #1 JOHFSOR) BEOOD S See J-28 512
10 | JFEL Deceleration time #1 J.0F50E8) E000s) See J-28 512
"M | FH Maximum frequency J0.0 HOO[HZ) g0 57
12 | UL Upper limit frequency .00 FHI[HZ = 58
13 | L1 Lower limit frequency O.0 0 UL [HZ] o0 58
14 | ol Base frequency #1 250 4000 [Hz] &l 59
i Constant torque
{: Variable torque mode
2 : Automatic torque boost
= Sensorless vector control (speed)
15 | pr Motor control mode 4. Automatic torque boost + automatic energy-saving m 510
- C . . . . N .
selection 51 Sensorless vector control (speed) + automatic energy-saving
5 - VIf 5-points setting
7:Sensorless vector control (speed/torque switching)
£ PG feedback vector control (speed/torque switching)
5. PG feedback vector control (speed/position switching)
16 | ub Manual torque boost O 30 (%) See J-28 512
Setting Type Overload protection| Overload stall
o protect not stall
/ Standard protect stall
Selection of electronic c motor not protect not stall
7 | oun thermal protection 3 not protect stall I 513
characteristics ~ protect not stall
5 VF motor protect stall
= (special
= motor) not protect not stall
H not protect stall
18 | 5~ Preset-speed # 1 LL UL [Hz] o.0
19 | 5-° Preset-speed # 2 Ll UL [HA o.0
20 |5-3 Preset-speed # 3 LL UL [Hz oo
21 | 5-4 Preset-speed # 4 LL UL Hg o.0 514
2 | 5-5 Preset-speed # 5 LL UL [Hz] 5.0
2 | 575 Preset-speed # 6 LL UL [Hz) o0
24 | 57 Preset-speed # 7 LL UL [Hz] o.0
C o -
25 |" [ 5 _ _ | Extended parameter Setting of extended 412
o
26 | Lr.l Automatic edit function To search parameters different from default value. 412
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4.1.2 How to set extended parameters

The VF-A7 inverter has extended parameters to allow you to make full use of its functions.
The code of every extended parameter is composed up of an and a 3-digit number.

———
Extended parameter | £ (- - ol oFigs
Fd-- ———
co P o B e W
F4-- Ul gl W N R il g o |
| g '—I
. Conn CIoo
Fh5-- ooy roaoad
| gy g, I—I
' Conn Cooo
“_7__ ’ (AN} ’ 0
| gy I—I
e CCon Cocoo
‘l_l-:"__ oy roaadg
Comn Cooo
[y = RN} | e i
. D Y o Y i Y w ]
Press the Monitor key once, then press A AT e B e
the a or v key to select a parameter N
- e . L Y e |
(F 1-- F 5 - -) from among the basic —
parameters. FEOO FE85

Select the parameter you want to
change by pressinga and v
key, then press the Enter key to
display the parameter setting.

[Procedure for setting an extended parameter]

Press the Monitor key to switch to parameter setting
(l‘l l_t [

mode. (A4 ! is displayed.)

@ @ Select the parameter (F {-- F5--) the code of which

' is the closest to that of the parameter vou want to change.

@ Press the Enter key to activate the selected parameter.

@ Select the parameter you want to change .

@ Press the Enter key to display the extended parameter
setting (value) you want to change.

@ @ Change the extended parameter setting (set value).

@ Press the Enter key to save the change.

You can return to_the previous step by pressing the key
instead of the key.
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mExample of parameter setting

Follow the procedure below to set a parameter.
(Example of setting: Changing the positive torque limit parameter F %4 { from 150 to 100)

Key operated LED display Operation

The operation frequency is displayed. (Make this setting
when the motor is out of operation.)(If the monitor
display mode setting parameter 5 7 /{7 is set at

£/ [Running frequency])

Dt
Dt

Press the [MON] key to call up the first basic parameter

A L !(Automatic acceleration/deceleration).

—r—
ba(n]
[ang
-

Cu L Switch to the parameter group F 4 - - by pressing the
ot or  key.

oL
T L0 L.

cunn Press the Enter key to activate the selected parameter
rodd group starting at /

g Press th@ key to switch to the power running torque
crt limit#1 F 54 1.

Press the Enter key to display the parameter setting
(set value).

L
=3

Change the positive torque limit parameter from {5 [J
to /L[ by pressing the key.

£
£3

Press the Enter key to save the change. Then, the
@ nn F 4 ! |parameter code and the set value are displayed
alternately.

----------------------------------------------------------------------------------------------------------------------------------------------

iseveral times to return to the step A!/ { and follow the above steps all over again.

---------------------------------------------------------------------------------------------------------------------------------------------

4.1.3 Searching for changed parameters and changing their settings again

You can search for and display all parameters the settings of which have been changed
000000 are different from their respective default settings, using the user parameter group ...
O0o0oO00O With this parameter, you can also change their settings.

iNotes on operation

i0 The user parameter group & ~..f does not display changed parameters anymore if their

: settings have been returned to their respective default settings.

D It may take several seconds to display changed parameters because all data stored in the

! user parameter group is checked against the factory default settings.

To cancel the parameter search in process, press the “ key.

---------------------------------------------------------------------------------------------------------------------------------------------
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mSearching for a parameter and changing its setting

O Follow the procedure below to search for parameters and change their settings.

Key operated LED display Operation

The operation frequency is displayed. (Make this setting
when the motor is out of operation.)(If the monitor display
mode setting parameter F 7 {7 is set at [{[Running
frequency])

™~
Pu

2
Daga]

Press the MON key to call up the first basic parameter
A ! (Automatic acceleration/deceleration).

~—
<
~~
futng
-

Select the user group parameter [ ../ by pressing the
or key.

™~

[ny |
1

[ang

010

Press the Enter key to enter the user parameter search
and change mode.

~~
-
|
|
|

The inverter searches for and displays parameters the
settings of which are different from their respective

s (®|®

Rrr default settings. Press the Enter key or  key to switch
parameters displayed. (Pressthe key to search for
@ @ parameters in reverse direction.)
an Press the [MON] key to display the parameter setting
b (set value).
@ @ - Change the parameter setting by pressing or
A
key.
Press the enter key to save the change. Then, the
@ cEnoRCr parameter code and the set value are displayed
alternately.
Following the same steps as above, search for and
@( @ ) H--F display other parameters you want to change, one by
(L--r) one, by pressing the or key, to check or change

their settings.

( ) v oL L L/ - - - is displayed again after completion of a
‘-’ search for all changed parameters.

Parameter display |To cancel the parameter search in process, press the

1 Monitor key. Press the Monitor key once during search
F--F to return to parameter setting mode. Then, press the
L Monitor key to return to status monitor mode or normal
oo monitor mode (operation frequency display mode).

----------------------------------------------------------------------------------------------------------------------------------------------

If you feel puzzled about what to do next during this operation, press the Monitor key
i several times to return to the step AL/ { and follow the above steps all over again. i

---------------------------------------------------------------------------------------------------------------------------------------------
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4.1.400 Parameters that cannot be changed during operation

For safety, the following parameters are designed so that they cannot be changed when
00000 Othe inverter is in operation. So, you need to stop the motor in advance to change these
000000 parameters.

[Basic parameters]

(Automatic acceleration/deceleration)
(Automatic V/f mode setting)
(Operation command mode selection)
(Speed setting mode selection)
(Maximum frequency)
(
(
(

- .
bau P x
™ |~
[agugl ning
-

L,

-
(e
™~
[
~
DO

- =l
™~
Lt
<
DO

-—

~

<

~
=z
a

Lo i o T o B
X
-

0

Standard setting mode selection)
Motor control mode selection)
Selection of electronic thermal protection characteristics)

~-—
[
[ nd

=
=~
<3

AFor the parameter used to write-protect of extended parameters during operation, refer fo
Parameter list in 10.

4.1.5 Resetting all parameters to the factory default settings at a time

All changed parameters can be reset to their respective factory default settings at a

time by setting the standard setting mode selection parameter = 5~ at 7.

Note) Refer to 5.5 for details of the standard setting mode selection parameter r 4 F.

------------------------------------------------------------------------------------------------------------------------------------------

i Note on operation H
Setting the parameter £ 47 at 3 causes all parameters to return to the factory default :
settings. Therefore, it is advisable to note all changed settings before returning them to :
the default settings.

.
------------------------------------------------------------------------------------------------------------------------------------------

mProcedure for resetting all parameters to the factory default settings at a time
Key operated LED display Operation
The operation frequency is displayed. (Make this setting

Izl

e when the motor is out of operation.)

P Press the [MON] key to call up the first basic parameter
e A 1! {(automatic acceleration/deceleration).

'

[nd
-
[Xng
=

Switch to £ 4 F by pressing or  key.

010

@ Press the Enter key to display the parameter setting (set

~
-

value). ("[I" is always displayed when the parameter
£ 5 F is called up.)

Change the parameter setting by pressing or
@ @ key. To return all parameters to the factory default

settings, change the parameter setting to 7.

~

gy

(L {rm (£ is displayed while all parameters are being
ek reset to their respective default settings.

a0 The LED returns to the original display mode.

----------------------------------------------------------------------------------------------------------------------------------------------
.

i If you feel puzzled about what to do next during this operation, press the Monitor key
several times to return to the step AL/ { and follow the above steps all over again.

----------------------------------------------------------------------------------------------------------------------------------------------
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O Following parameters are designed considering maintenance that they cannot be reset to the
factory default setting even if you set the parameter + 57 at 3 (see 5.5). Moreover, x-marked

parameters are not displayed on the user parameter group [ i~.. (see 4.1.3) even if their settings
are different from their default settings. So please be careful.

Title Function fr i Title Function fr i
display display
Fnig!l | FM terminal meter selection Fyq a0 | VI reference bias
Fn FM terminal meter adjustment Fy7 ¢ | VI reference gain
FE 70 | AM terminal meter selection F4 72 | RR reference bias
FES 7! | AM terminal meter adjustment F473 | RR reference gain
FE 72 | Optional analog terminal #1 meter selection Fu 7y | RX reference bias
FE 73 | Optional analog terminal #1 meter adjustment Fu 75 | RX reference gain
FE 74 | Optional analog terminal #2 meter selection F4 75 | RX2 reference bias
FE 75 | Optional analog terminal #2 meter adjustment F4 77 | RX2 reference gain
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5. Explanation of the basic parameters

Basic parameters refer to parameters you need to set before the first use after purchase.

5.1 Setting the acceleration and deceleration times
Automatic acceleration/deceleration

Acceleration time #1

-
Deceleration time #1

:I 0 Function

i 1)The acceleration time parameter 5 [ is to set the time in which the inverter's output
i frequency goes up from 0 Hz to the maximum frequency ~ ~.

i 2)The deceleration time parameter o £ [ is to set the time in which the inverter's output
:\ frequency goes down from the maximum frequency F H to 0 Hz.

S

[0 5.1.1 Automatic acceleration/deceleration

In this mode, the acceleration and deceleration times are changed automatically

oo 0 according to the load applied. {

000 O The acceleration and deceleration times are adjusted automatically within a range of
O00001/8 to 8 times longer than the times set with the AL L and the d & L, respectively.

Output frequencyp | Under a small load  |Output frequencyy Under a large load
[Hz] [Hz]
FH FH
> —
«—> < p Time [s] < > » Time [s]
Acceleration time  Deceleration time Acceleration time Deceleration time
Acceleration and deceleration times Acceleration and deceleration times
- Relatively short - Relatively long
Set the parameter H !/ {(automatic acceleration/deceleration) at {(enabled))
[Parameter setting]
Title Function Adjustment range Default setting
o« | Automatic acceleration/ | £: Manual acceleration/deceleration .
eyt deceleration {. Enabled (automatic setting) v

0 When the automatic acceleration/deceleration is selected (enabled), the acceleration/deceleration times
constantly change according to the load condition. So, use the manual setting(F I, o £ ) for machines

that need to be accelerated and decelerated always at constant rates.
0 Set manually the acceleration and deceleration times (51 ! ) in the case that braking resistor or

braking unit is applied (F 304 {).

0 For a load that requires the inverter to be operated almost at its rated current, the motor may fail to reach
the specified speed within the specified time. In such a case, set manually the acceleration and
deceleration times (R L/ { [7).

[ Before setting this parameter, connect the inverter to the motor.
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If you set in advance the acceleration and deceleration times (4 [, £ ) so that they match the
average load condition, you can make the optimum setting to control the motor with a higher accuracy

according to changes in the load applied.

[Procedure for setting the automatic acceleration and deceleration times]

Key operated| LED display Operation

The running frequency is displayed. (If the monitor display
mode setting parameter F 7 {7 is set at {{[Running
frequency])

Press the [MON] key to call up the first basic

parameter A ! { (Automatic acceleration/deceleration).

-
-

~
g
=

~
PO ]
-
-~

S
©
&)

5.1.2 Manually setting the acceleration and deceleration times

This section describes how to set the acceleration time (the operation frequency goes up from
OHz to the maximum frequency F 5 and the deceleration time (the operation frequency goes
down from the maximum frequency F H to OHz).

-
<

Press the Enter key to display the parameter setting.

g

Change the parameter setting to { (automatic

acceleration/deceleration enabled) by pressing key.

Press the Enter key to save the change. Then, AL { and

the set value are displayed alternately.

-

-~
POu ]
~~
-~

Output frequency [Hz]
A

- - -

AU ! [ (Manual setting)

N,

7

<« < » Time [s]
RCT dEL
[Parameter setting]

Title Function Adjustment range Default setting
R | Acceleration time #1 | [I. ! (See note.) ~ &0 00 [s] Model dependent
oL Deceleration time #1 | [I. ! (See note.) ~ 50010 [s] Model dependent

Note) The minimum setting of acceleration and deceleration times have been set respectively
at 0.1sec. by default, but they can be changed within a range of 0.01 to 10 sec. by
changing the setting of the parameter F 515 (Acceleration/deceleration time lower
limit).

-  Refer to 6.23.3 for details.

O If the acceleration or deceleration time is set shorter than the optimum time, which varies
according to the loading condition, it may become longer than the set time because of the
over-current stall function or the over-voltage stall function. In addition, if the acceleration or
deceleration time is set much shorter, the inverter trips more easily to protect itself from an
over-current or an over-voltage.

(Refer to 12.1 for details.)
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5.2 Increasing starting torque/ energy-saving operation mode

_______________________________________________________________________________

0 Function
This parameter enables the inverter to automatically switch V/f control modes and set the
motor constant (online automatic control) at the same time to make the motor produce
larger torque. With this parameter, two control modes can be set at a time, for example,
special V/f control modes, including the automatic torque boost mode and the vector
control mode.
0 Constant torque characteristic (Default setting)
0 Automatic torque boost + auto-tuning
0 Vector control (speed control) + auto-tuning
0 Automatic energy-saving + auto-tuning
Note) With the motor control selection parameter £, you can set the square
0O O O reduction torque, the sensor vector control (optional), etc.

0 000=> Refer to 5.10 for details. Y

~ ’

,________________________________

Title Function Adjustment range Default setting
. —({1 is always displayed.)
. Automatic torque boost + auto-tuning -
. Sensorless vector control (speed) + auto-tuning

<. Automatic energy-saving + auto-tuningd
Note) The parameter always returns to i after completion of the setting. To check the setting

(set value), check the F {2 previous monitor in monitor mode. (Refer to 8.1 for details.)

™~
D

Automatic V/f
mode setting

L

'

1) To automatically increase the torque according to the load condition

[Set the automatic V/f mode setting 512 at {(automatic torque boost + auto-tuning),
When the automatic V/f mode setting A ./ = is set at {(automatic torque boost + auto-tuning),
the load current is observed in all speed ranges and the inverter's output voltage is adjusted
automatically so that the motor can always produce torque large enough for stable operation.
Note1) The same characteristic can be obtained by setting the motor control mode selection

Parameter P £ at ~'(automatic torque boost) and the automatic tuning F 45 (auto-
tuning) at ='. => Refer to 5.10 for details.

[Setting procedure]

Key operated| LED display Operation

The running frequency is displayed. (Make this setting When the

motor is out of operation.)(If the monitor display selection

parameterF 7 {7 is set at [{[Running frequency])

Press the [MON]Jkey to read the first basic parameter A {

(Automatic acceleration/deceleration).

Switch to the parameter A !/ = (automatic control) by pressing
the key.

D
D

—r—
pun
2

-~
Ou |
~
atng
-~

L]

®

Press the Enter key to display the parameter setting (set value).

Change the parameter setting to {(automatic torque boost +
auto-tuning) by pressing the key.

@ - Press the Enter key to save the change. Then, AL and the
e set value are displayed alternately.

Note 2) Setting AL/ at { causes FE to be set at & automatically.

®

b
Iy

g
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2) The vector control (Increasing the starting torque and operating with a higher accuracy)

Set the automatic V/f mode setting H /2 at (vector control (speed) and auto-tuning)]

By setting the automatic V/f mode setting A .{ & at ' (vector control (speed control) and auto-
tuning), the motor reach its full potential and produce large torque even at low speeds. Also, you
can minimize motor speed fluctuations caused by load fluctuations for more accurate operation.
This mode of control is best suited to conveyor and crane/hoist application as operated in speed
control mode.

[Setting procedure]
Key operated| LED display Operation
The running frequency is displayed. (Make this setting when the
motor is out of operation.)(If the monitor display selection
parameter 5 7 ! is set at [{[Running frequency])
Press the [MON] key to call up the first basic
parameter A . {(automatic acceleration/deceleration).
Switch to the parameter A f & (Automatic V/f mode setting)
by pressing the key.

-
<
-

[y
g

-
Ou(
td
2z

-~
POu(]
K2
=

Ty

@ . Press the Enter key to display the parameter setting (set
Y value).
@ - Change the parameter setting to 2 (sensor-less vector
£ control and auto-tuning) by pressing the key.
@ = miea  |Pressthe Enter key to save the change. Then, A /& and
= TMYE lthe set value are displayed alternately.

Note 1) The same characteristic can be obtained by setting the motor control mode selection
parameter F k- at 7 (vector control) and the auto-tuning parameter F 5317 at . Refer
to 5.10 for details.

2) Setting AL/ at & causes FE to be set at 7 automatically.

3) To operate the inverter in energy-saving mode

et the automatic V/f mode setting A ./ = at 5 (automatic energy-saving + auto tuning).
Set th t tic V/f mod tting 5 L/ 2’ at J(aut t to t

When the automatic V/f mode setting A L{Z is set at F, the inverter passes a current
commensurate with the load to save energy.
[Setting procedure]

Key operated | LED display Operation
The running frequency is displayed. (Make this setting when the
i motor is out of operation.)(If the monitor display mode setting
parameter = 7 {[] is set at {f[Running frequency])
e Press the [MON] key to call up the first basic parameter Fif {
e (Automatic acceleration/deceleration).
@ - Switch to the parameter A L/ &' (Automatic V/f mode setting)
oL by pressing the  key.
@ . Press the Enter key to display the parameter setting (set
H value). (The value is always /7.
@ 5 Change the parameter setting to 3 (automatic energy-saving
= and auto-tuning) by pressing the key.
@ o @i |Pressthe Enter key to save the change. Then, A /& and the
= T MHE \parameter set value J are displayed alternately.

......................................................................................................................................

If you fail to make the setting for vector control ...,
First, read the notes on vector control in 9) of section 5.10)
1) If the expected torque cannot be obtained => Selection 3 in 6.20
2) If the auto-tuning error message £ £  is displayed => Selection 3 in 6.20

......................................................................................................................................
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m 5 I/ & (Automatic V/f mode setting) and F - (Motor control mode selection)

The automatic control parameter is designed to set motor control mode selection parameter
(F £ ) and the auto-tuning parameter(F - [ [!) by one operation. Therefore, changing the 5 ./ 7
setting causes the settings of all related parameters to be changed automatically.
Parameters set automatically

a
~
3
3

= ey
1

~
LN

[y
L

’
Ll

)
g
iy

; i Check the F' = setting (set value).
' 1! is always displayed. ' (I (constant torque) if no change is
' made to AL {)

2

Executed (Returns

Automatic torque boost

! auto-tunin 2 | Automatic torque boost to 7 after

! 9 : execution)
- . Vector control (speed) + - : Sensor-less vector control E)XiC:tfte:r(Retums
g : - [
= 1 auto-tunin = i (speed control

! 9 ! (sp ) execution)
- | Automatic energy-saving + - Automatic energy-saving + E)Xicgtff:r(Retums
-1 auto-tuning < | sensorless vector control He

| : execution)

4) To increase torque manually (V/f constant control)

The VF-A7 inverter has been set to this control mode by defaulit.

This control mode in which the torque is kept constant is suitable for belt conveyers, and so on.
It is recommended to select this mode if you want to manually increase the starting torque.

To return to the V/f constant control mode after changing the setting of the parameter 51/ =,

Set the motor control mode selection parameter P £ at {J(constant torque)
=> Refer to 5.10
Note 1) If there is a need to further increase the torque, increase the torque boost rate, using the
manual torque boost parameter . &. For the procedure for setting the manual torque
boost parameter . & => Refer t0 5.12)
2) The square reduction torque characteristic (set the motor control mode selection
parameter FF at () is effective in controlling such loads as fans and pumps.
=> Refer to 5.10
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5.3 Selecting an operation mode

S
3
£3
o
o
©
®
=
Q
=
®)
=
0
®)
3
3
Q
=
Q
3
o
Q
4]
2]
3
D
(2]
=
©)
=)

the terminal board, a communication device and other optional control devices, to which
priority should be given when start, stop or frequency reference are issued by them.

/

[}

:

i These parameters are to select the operation command from among the operating panel,
|

[}

[}

[}

[

[Parameter setting]C

Title Function Adjustment range Default setting

- Terminal block enabled
{: Operating panel enabled

' : Common serial communication option enabled o
3

Operation command
Y | mode selection

™
3
£3

: Serial communication RS485 enabled
{: Communication add-on cassette option enabled

[Set value]

[: Terminal operation
Start and stop control is exercised by means of external signals.

{: Operation panel
Start and stop control is exercised by pressing the or key on the control panel.

(Including start and stop control from an extended panel (optional))
Z2: Communication common serial optional
Start and stop control is exercised from an RS232C device (optional) and a RS485
(optional).
3: RS485 communication(standard)
Start and stop control is exercised from RS485 communication device fitted as standard.

Y4: Communication option
Start and stop control is exercised from add-on module communication option.

[Parameter setting]
Title Function Adjustment range Default setting
: VI (voltage input)/Il (current input)
: RR (volume/voltage input)
: RX (voltage input)
: RX2 (voltage input) (optional)
: Operating panel input
: Binary/BCD input(optional)
: Common serial communication option(FA01)
: Serial communication RS485(FA05)
: Communication add-on cassette option(FA07)
1: Up-down frequency
{: Pulse input_ #1 (optional)

[

Speed setting mode
selection

™
~
iy
|
U
x|
X}

-
g
10

-
D
"~

D~

e =< T
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[Set value]

[
(.

y

-d

{

[]
{

VI/Il input
Speed commands are entered by means of external signals (terminal VI: 0 to 10 Vdc
or terminal Il: 4 to 20 mAdc).

: RR input
Speeds commands are entered by means of external signals (terminal RR: 0 to 10Vdc).
: RX input
Speed commands are entered by means of external signals (terminal RX: 0 to
+/-10 Vdc (+-5 Vdc).
1 RX2 control
Speed commands are entered by means of external signals (terminal RX2 (optional):
0 to +/-10 Vdc (+/-5 Vdc)).
: Operating panel input enabled
Frequencies are set by pressing the @ @ key on the control panel or an
extended control panel (optional).
: Binary/BCD input
Speed commands are entered from 12/16-bit binary input(optional) or a BCD (optional).
: Communication common serial option
Speed commands are entered from an RS232C device (optional) or terminal board-
equipped RS485 device (optional). 0 —» Communication number: FAO1
: Communication RS485
Speed commands are entered from the RS485 communication device fitted as standard.
0 - Communication number: FAQO
: Communication add-on module option

Speed commands are entered from the network communication device
TOSLINE-F10M or S20 (optional).

!} Up-down frequency

Speed commands are entered by means of up-down frequency signals from the
terminal board (refer to 7.2).
{: Pulse input
Speed commands are entered by means of pulses (optional).
The following communication devices are optionally available.

0 RS232C (Type: RS20012)

0 RS485 (Type: RS4001Z. Up to 64 units can be connected.)
0 TOSLINE-F10M/TOSLINE-S20

0 Device Net (On the drawing board)

0 Profi Bus (On the drawing board)

The functions assigned to the following control terminals (contact input: Refer to 7.2.)
are always activated regardless of the settings of the control device selection

=TT

parameter [ /1o and the speed command selection parameter F /i o .

0 Reset terminal (assigned to RES by default, enabled only when the invertor trips)
0 Standby terminal (assigned to ST by default)
0 Emergency stop terminal

Be sure to put the inverter out of operation before changing the control device selection
parameter [ /1 o or the speed command selection parameter F /77 4, though no change
can be made to them if the inverter is in operation.

mPreset speed operation

C 10 d - Set this parameter at [ (terminal board).
Flilld : Any setting is valid.
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1) Setting the start, stop and operation frequencies with the operating panel

Title Function

Set value

Operation command
Mode selection

-~ —
<
J
U

|
=
D

{(operating panel)

Speed setting mode
selection

~
]
~——
<
J
U

-
-
D

% (operating panel)

[Start/stop]: Press the key on the control
panel.

To switch between forward run and reverse run, use
the forward/reverse run selection parameter ~ .

[Frequency ref.]: Set the frequency, using the

@@ key on the operating panel.

supply T3

GE

Control panel

CC RX VI I RRPP

The inverter is shipped with
these terminals shorted.

To save the frequency, press
the Enter key. Then, F [
and the set frequency are
displayed alternately for a
. while. E

2) To set the start and stop frequencies (forward run, reverse run and free-run stop) by
00O means of external signals and to set the operation frequency with the control panel

Title Function Set value [Start/stop]: Connection and disconnection of terminals
- Operation command - - : i
fnnd p . 7 (Terminal input) F-CC/R-CC (Standby: connection of
Mode selection terminals ST and CC)
Fhand Speed. setting mode 5 (operating panel) | [Speed command]: Set the frequency, using the
selection
@@key on the control panel.
O As for the action the motor
Power%@ R takes when both the
supply oo |WRe terminals F and R are
0000

Forward run if ON
Slowdown stop if OFF

Reverse run if ON

Slowdown stop if OFF

Standby if ON,
Coast stop if OFF

connected at the same time,
you
between reverse run and a
stop. => Refer t0 6.2.2.

can make selection

0O To save the frequency,
press the Enter key. Then,
F [ and the set frequency
are displayed alternately for

a while.
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3) Start and stop (forward run, reverse run, free-run stop) with
the operating panel and to set the operation frequency by external signals

- - [Start/stop]: Press the key on the
Title Function Set value
- =~ « |Operation command ‘ i ) operating panel.
] . operating panel i

Liud | o ode selection «(op gp To switch between forward run an‘d rel\_/erse run,
VI use the forward/reverse run selection F .

= Speed setting _"( ) [Speed command]: By means of external signals

mailg | e selection '-;(RR) (1) VI: 0 to +10 Vdc (0 to +5 Vdc) II: 4 to 20 mAdc
3 (RX) (2) RR: Volume / 0 to +10 Vdc (0 to +5 Vdc)

F 72 ! |Panel stop pattern | {(Coast stop) (3) RX: 0 to +/-10 Vdc (0 to +/-5 Vdc)

O Other speed setting

ALt Ur1d Motor 4: RX2 (voltage input) (optional)*
POW‘Tr sL2 C_|vm @ 1 12/16-bit binary input (optional)*
supply T3 oCo)g wrs® : Serial communication (optional)*
: Serial communication RS485
: Communication add-on(optional)
. Up-down frequency
{ {: Pulse input (optional)*
O For the setting to be made when using

*

SRR N 0 o SO B x|

& The inverter is shipped with
. these terminals shorted.

an asterisked optional device as an
input device, refer to the instruction
manual for the input device used.

o
I+ 1+

External volumé™ control

4) Start and stop (forward run, reverse run, free-run stop) and
to set the operation frequency by means of external signals

[Start/stop]: Connection and disconnection of terminals
F and CC/terminals R and CC.

Title Function Set value
Operation command

(
3
U

"
-
~
[

mode selection {(Terminal input) [Speed command]: By means of external signals
. {(VI/) (1) VI: 0 to +10Vdc (0 to +5Vdc)/Il: 4 to 20mAdc
- |SPpeed setting < )
sl e selection £ (RR) (2) RR: Volume/0 to +10 Vdc (0 to +5Vdc)
F(RX) (3) RX: 0 to +/-10 Vdc (0 to +/-5Vdc)

As for the action the motor takes

AL Ui Motor when both the terminals F and R
Power sL2 C_|vm @ are connected at the same time,
3 [anYan ] WkiC you can make a selection between

supply .

Forward run if ON reverse run and a stop.
Slowdown stop if OFF => Refer to0 6.2.2
Reverse run if ON

. O Other speed setting
Slowdown stop if OFF "

Y: RX2 (voltage input) (optional)*
Standby if ON £ 12/16-bit binary input (optional)*
Free-run stop if OFF 7: Serial communication (optional)*

& Serial communication RS485

5. Communication add-on(optional)*

1. Up-down frequency
{: Pulse input (optional)*
[1 For the setting to be made when using
an asterisked optional device as an
External volume control input device, refer to the instruction
manual for the input device used.

{
1
]
1
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5.4 Setting and calibrating meters

FISL

FM Terminal meter selection

Fli FM Terminal meter adjustment

F& 10

O Function

AM Terminal meter selection
AM Terminal meter adjustment

-

The terminals AM and FM send out analog voltage signals.OJ Absolute value outputl]
Use a full-scale 0~1 mAdc ammeter or a full-scale 0~7.5 Vdc (10 Vdc) voltmeter.

|
|
|
|
|
|
|
|
/7

To calibrate the meter connected to the terminal FM or AM, use the FM Terminal meter adjustment
F ! or the AM Terminal meter adjustment F 5 7 ! respectively.

Connect meters as shown below.
Connection to terminal FM

Meter :

Connection to terminal AM

Frequency meter

Meter: Ammeter

0 An frequency meter QS60T is optionally available.

(Default setting)

£

The reading of the

during calibration.

frequency meter fluctuates

[Terminal FM-related parameters]

(Default setting)

£

The reading of the

ammeter fluctuates during

calibration.

Use an ammeter capable of measuring up to a current

1.5 times larger than the rated current of the inverter.

Title

Function

Adjustment range

Default setting

Adjustment level

FM Terminal meter
selection

(XL WP u |

: Running frequency

: Frequency command

: Current

: DC voltage

: Output voltage

: After-compensation frequency

: Speed feedback (real-time value)
: Speed feedback (1 second filter)
: Torque

: Torque reference

: Internal torque reference

: Torque current

: Exciting current

: PID feedback value

: Motor overload factor (OL2 data)
: Inverter overload factor (OL1 data)
: PBr overload factor (PBrOL data)
: PBr load factor (pulse duty)

: Input power

: Output power

: Peak output current

: Peak DC voltage

: Motor counter dummy PG

: Position pulse

: RR input

VI input

: RX input

: RX2 input

: FM output

: AM output

: Fixed output for meters

: Analog output for communication

(a)
a)
b)

b
b
a

NReReRSRSRSR R Y

o

@D O

DIDIIEERGEEE o

Ll LSS SISl
=
<

o0

N AN N N N N TN TN N N N TN N N N N N N N N N N N N N S S S~

"Ll--':IlL'ZI':CI-.I'ZI‘lLI‘I-CLLI"LI--'ZZIL'ZI':CI-.I'ZHLH-CLLI"LI--':JU:‘,JJ T

LONRO XN W W W W W N R L UV

: Acc/dcc torque removal

FM Terminal meter
adjustment

]
-~ —
~d
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Terminal AM-related parameters]
Title Function Adjustment range Default setting

70 | AM Terminal meter selection | Same as F/i5L (£ 5: disabled) 7
AM Terminal meter adjustment

-
=
3

¥
(0

p
g

P
T~
1

-l (=

0
-

mResolution

Both the terminals FM and AM have a maximum resolution of 1/1024.

——— == \

With the default settings, FM terminal outputs about 16 V (external impedance is
infinity) or about 3mA (external impedance is 0 ohm), when running frequency

is 80Hz. AM terminal outputs about 16 V or about 3mA, when the output current
reading on the control panel is 150%

,__________\

mCalibrating a meter when the inverter is out of operation

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 hte data item selected with the parameter F [ 5. or
F & 7101 Refer to the table on the next page for the calibration procedure.
Adjustment level:
(a): The output voltage FM/AM-CC reaches 100% at the maximum frequency (F ).
(b): The output voltage at FM/AM-CC reaches 100% when the reading on the control panel is 150%.
(c): The output voltage at FM/AM-CC reaches 100% when the reading on the control panel is 100%.
(d): Special output (Refer to the instruction manual for the applicable device.)
(e): The output voltage at FM/AM-CC reaches 100% when the electric power is
/3 200V(400V) (inverter rated current).

[Example of the calibration of the frequency meter connected to the terminal FM-CC]
*Before proceeding to calibration, make the zero-adjustment of the meter itself.

Key operated, LED display Operation

oo The running frequency is displayed.(If the monitor display

mode setting F 7 {[7 is set at [J[Running frequency])
T Press the MON key to call up the first basic parameter
et A 1! ! (automatic acceleration/deceleration).
@ @ Fr Select F /! by pressingthe  or  key.
@ E0.0 Press the Enter key to display the running frequency.

Adjust the meter by pressing the or key.
Note that the meter reading varies during adjustment,
though the reading in the digital LED (monitor) on the

control panel does not change.
[ Y |
RO.0 @ [Point] Holding down the key for several

seconds facilitates this adjustment.

By setup, before the needle of meter begins to sway,
it will take time.

Press the Enter key to terminate the meter calibration.
Then, F /T and the running frequency are displayed
alternately.

™~
Ly
™~
D
23

]

Press the Monitor key to return to the running frequency
@ E0.0 display mode.(If the monitor display mode setting parameter

F 7 {11 is set at [{[Running frequency])

For meter connection, the VF-A7 inverter has two output terminals; FM and AM,
which can be used simultaneously.
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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

171
Uy )

The running frequency is displayed.(If the monitor display mode
setting parameter F 7 [/ is set at {{. [Running frequency])

re
[

Press the MON key to call up the first basic parameter
AL !(automatic acceleration/deceleration).

Select F 5 - - by pressing the or  key.

Press the Enter key to display the parameter F 5 [/ .

Select the terminal AM terminal meter selection parameter
= 5 710 by pressing key.

l oo

Press the Enter key to display the parameter setting
(set value).

L}
~

[ng

Set the parameter at J [

calibration) by pressing the

(fixed output for meter
key.

‘
3
———

™

Oy
-
™~
3

LXK
<
D

Press the Enter key to save the change. Then,

F 5 70 and the set value are displayed alternately.

=
DOy
~
-~

Select the AM terminal meter sdjustment F 5 7
pressing key.

{ by

oG
DO ®

——
3
3

Press the Enter key to switch to the data display mode.

O
O

——
3
3

Calibrate the meter by pressing the or key. Adjust
the pointer to the graduation to which you want it to point
when the inverter passes a current 150% larger than its
rated output current.
(Note that the meter reading varies during adjustment,
though the reading in the digital LED (monitor) on the
control panel does not change.)

By setup, before the needle of meter begins to sway,
it will take time.

[Point] Holding down the key for several
seconds facilitates this adjustment.

-

3
3

[l i |

Press the Enter key to save the setting. Then, - & {
the set value are displayed alternately.

{ and

(X

Select the terminal AM terminal meter selection parameter
= 5 710 by pressing key.

[
Press the Enter key to display the parameter setting.
Return the parameter setting to & (output current display).

Press the Enter key to save the change. Then, 5 7L and
the newly-set value are displayed alternately.

FEOEOO|®

Press the Monitor key three times to return to the running
frequency display mode.(If the monitor display mode setting

F 7 [ is set at [{[Running frequency])
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5.5 Factory default setting

EHP Standard setting mode selection

\
I
I
This parameter is to set two or more parameters at a time for different commands. i
Using this parameter, all parameters can be also return to their respective default settings b):t
one operation, and save or set specific parameters individually. E

Title Function Adjustment range Default setting

: 50Hz standard setting

: 60Hz standard setting

: Factory default setting

: Trip clear

: Clearing accumulating operation time

. Initialization of type form information

: Memorization of user-defined parameters
£. Reset of user-defined parameters

[ R ¢

-
-

Standard setting
mode selection

Png
-
¢

[
'~

-
[

X

R

This parameter is used to change the settings of other parameters. Therefore, 0 is always displayed.
This parameter cannot be used when the inverter is in operation. So, put the inverter out of operation
before using this parameter.

You can check the previous settings by selecting = & F last set data in status monitor mode. (Refer to 8.1
for details.)

[Set value]

[

50 Hz standard setting ( EYP = { )]

Setting £ 5 F 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.)

s [ s s [ s o s o s [ o |

[

Maximum frequency FH: 50Hz 0 VI/Il reference point #2 frequency FZ/4: 50Hz
Base frequency #1 : 50Hz 0 RR reference point #2 frequency ~Z {3: 50Hz
Base frequency #2 F .".'L',': 50Hz 0 RX reference point #2 frequency FZ !5: 50Hz
Base frequency #3 F { 74: 50Hz 0 RX2 reference point #2 frequency F-'25: 50Hz
Base frequency #4 F {15: 50Hz 0 BIN reference point #2 frequency F= 3 . 50Hz
Upper limit frequency 1! : 50Hz 0 Pulse reference point #2 frequency 25 7. 50Hz
Forward speed limit input level F425: 50Hz 0 Point #2 frequency F£& {~: 50Hz

Reverse speed limit input level F425: 50Hz

Automatic light-load high-speed operation frequency F 3 {: 50Hz

Commercial power/inverter switching frequency F355: 50Hz

60 Hz standard setting ( EYP =2 )]

Setting £ 5 F 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.)

=

s O e s o s [ e s [ o

Maximum frequency ~H: 60Hz 0 VI/Il reference point #2 frequency FZ/4: 60Hz
Base frequency #1 . : 60Hz 0 RR reference point #2 frequency F 2= {3: 60Hz
Base frequency #2 F {7[}: 60Hz 0 RX reference point #2 frequency <2 {5: 60Hz
Base frequency #3 F { 74: 60Hz 0 RX2 reference point #2 frequency FZ'25: 60Hz
Base frequency #4 F ! 75: 60Hz 0 BIN reference point #2 frequency FZ 5 {1 60Hz
Upper limit frequency ! : 60Hz 0 Pulse reference point #2 frequency FZ' 5 7. 60Hz
Forward speed limit input level F~25: 60Hz 0 Point #2 frequency F & {+: 60Hz

Reverse speed limit input level F425: 60Hz

Automatic light-load high-speed operation frequency F 34 {: 60Hz

Commercial power/inverter switching frequency F 35%5: 60Hz
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[ Factory default setting ( £t 5P = 3 )]
Setting £ 5 F at F returns all parameters to their respective default settings.

When this parameter is set at 3, is displayed for a while, then switches back

to the original display (| ZF F | or | 4.5 ] ). Note that this setting also clears all trouble
history records.

[ Trip clear ( EYP =Y )]
Setting £ 5 F at 4 clears the oldest 4 trip history records.
(This setting does not change any parameter settings.)

[ Clearing accumulating operation time ( £ YP = 5 )]
Setting £ 5 F at 5 clears the cumulative operation time (resets it to zero).

[ Initialization of type form information ( EYP = £ ) ]

When a trip occurs because of a type error (£ £ 5 F is displayed), you can clear the

trip by setting £ 5 F at £. 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
OO0000 use for another inverter for maintenance or for other reasons. This setting clears all

type data stored in the inverter.

[ Memorization of user-defined parameters ( £ 5F= 7 )]
Setting £ 5 F at 7 causes all the current parameter settings to be stored individually.

[ Reset of user-defined parameters ( EYP = 8 ) ]

Setting £ 5 F at F returns all parameters to the settings saved by setting this
parameter at 7.

1

The above settings 7 and 5 allows you to have your own default parameter settings.
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5.6 Forward/reverse run selection (for the panel control only)

Fr

Forward/reverse selection

__________________________________________________________________________________

mode selection parameter [ /7 L/ of

This parameter is used to set the direction of a motor when it is started or stopped by pressing the
Run key or Stop key on the control panel. This parameter is valid only when the operation command
is set at {(control panel input enabled).

T

__________________________________________________________________________________

mParameter setting

Title Function Adjustment range Default setting
’.

Fr Forward/reverse selection s Forward run Iy
{: Reverse run

The direction of rotation can be checked in status monitor mode.

F~-F: Forward run, Fr -

~: Reverse run => Refer to 8.1

When the terminal board is used for operation, the direction of rotation is switched with the
terminal F,R. Consequently, the forward/reverse run selection parameter becomes invalid.

F-CC connected: Forward run
R-CC connected: Reverse run

If F and CC, as well as R and CC are connected at the same time: Reverse run (Default setting)

Use the parameter F

(1
[

=> Refer to 6.2.2 for details.

This parameter is valid only when [ /i [}

"~ {

is set at

5.7 Maximum frequency

to change the direction of rotation in this case.

{ (Operating panel enabled.)

Maximum frequency

o o o o

] .
! 0 Function
11

I
I
I
I

) This parameter is used to set the range of frequencies (the maximum frequency) that the
inverter can output.)
1 2) The frequency is used a the reference for setting the acceleration and deceleration times.

N o 7

Output freq. [Hz]
A

FH ]:In case of FH=80Hz
80
60 FH |:In case of FH=60Hz
A
»
0 100

Frequency setting signal [%)]

‘) Set the maximum frequency
according to the rating of the
motor.

0 The maximum frequency cannot
be adjusted during operation. So,
put the inverter out of operation
when making this setting.

When increasing the F X, adjust the upper limit frequency parameter L{! as well, if necessary.
[Parameter setting]
Title Function Adjustment range Default setting
FH Maximum frequency J0.0 400 [HZ) Fo.0
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5.8 Upper and lower limit frequencies

Ui Upper limit frequency
LL Lower limit frequency
"0 Functon ‘

I
! i
i These parameters are used to set the upper and lower limit frequencies which are i
i the largest and smallest frequencies, respectively, that the inverter can output. ,:

Output frequency [Hz] [Upper limit frequency] Output frequency [Hz] [Lower limit frequency]
A A
FH - X
1) ///
[N
—
Ny, al Ny,
L V.
0 100% 0 100%
Frequency setting signal Frequency setting signal
O The inverter does not output 0 The output frequency cannot
any frequency exceeding the if! . be set below the [ L.

mParameter setting

Title Function Adjustment range Default setting

-
~
-
~

= I

11
Lol

-~
=~
O
)
[

Upper limit frequency

~
-
[ ad

¥y
oL

-
<
-
-

[y
[
<
"~

Lower limit frequency

~

~=
r=

5.9 Base frequency

Base frequency #1

i 0 Function
E This parameter is used to set the base frequency according to the rated frequency of the
i motor or the specification of the load.

Note) This is an important parameter required for setting the constant torque control area.

A
Base- frequency voltage #1

o arrc

[y ]

Output voltage [V]

0 ! O>utput frequency [Hz]
Lo
Title Function Adjustment range Default setting
o Base frequency #1 25 SO0 [Hz] 50

E-16




TOSHIBA

5.10 Control mode selection

Motor control mode selection

————

0

0
0
0
0
0
0
0
0
0
0

Function

The VF-A7 has the following V/f control modes:

Constant torque characteristic

Variable torque mode

Automatic torque boost *1

Sensorless vector control (speed) *1

Automatic torque boost + automatic energy-saving
Sensorless vector control + automatic energy-saving *1

V/f 5-point setting

Sensorless vector control (torque/speed switching)
PG feedback vector control (torque/speed switching)
PG feedback vector control (torque/position switching)

auto-tuning parameter at a time.

mParameter setting

(*1) The automatic control parameter automatically sets this parameter and the

. -

Title

Function

Adjustment range

Default setting

-
0
[nd

Motor control
mode selection

JRON R WP niu |

D L Ou QR T K I

: Constant torque characteristic

: Square reduction torque characteristic

: Automatic torque boost

: Sensorless vector control  (speed)

: Automatic torque boost + automatic energy-saving

: Sensorless vector control (speed) + automatic energy-saving
: V-f 5-points setting

: Sensorless vector control (torque/speed switching)

: PG feedback vector control (speed/torque switching)

: PG feedback vector control (speed/position switching)

-

1) Constant torque

characteristic (Normal way of use)

[Set the motor control mode selection P £ at [ (Constant torque characteristic)]
Usually, this control mode is used for loads, such as belt conveyers and cranes, that
require the same torque as that produced at the rated speed, even at low speeds.

Base-frequency voltage #1 A

gl

Output voltage [V]

[ue]]

0

Base frequency #1

y» Output frequency [Hz]

To further increase the torque, use the manual torque boost parameter k5.
0000000000000 000000D000D000O=> Refer to 5.1.2 for details.
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2) Setting suitable for fans and pumps

[Set the motor control mode selection PE at {(Variable torque mode).]
This control mode is used for such loads as fans, pumps and blowers, with the characteristic
that the torque is proportional to the square of the rotating speed of the load.

Base-frequency voltage #1 A

[l g

Output voltage [V]

[b]]

0 > Output frequency [Hz
Base frequency #1 P q y [Hz]

3) To increase the starting torque

[Set the VIF control selection parameter FE at Z(Automatic torque boost).]
In this mode, the load current is monitored in all speed ranges and the inverter's
output voltage is adjusted automatically so that the motor can always produce torque

large enough for stable operation.

A
Base-frequency voltage #1

g g
[ X x ]

Output voltage [V]

[11 7] The torque 1
boost rate is adjusted >
automatically. Base frequency #1 | . Output frequency [HZ]

Note) Some loads produce vibration if operated in this control mode. For such a load,
set the motor control mode selection parameter AL at [ (V/f constant control)
and manually set the torque boost rate.

This control mode involves the setting of the motor constant.

Basically, however, there is no need to set the motor constant if the inverter is used
for a Toshiba 4P motor with the same capacity as the inverter.
The motor constant can be set in any of the following three ways:

1)  Set the basic parameter A!{Z at {. With this parameter, you can make the
setting of both the automatic torque boost and the motor constant (auto-tuning)
at a time. => Refer to 5.2.1) for details.

2) Set the extended parameter F 5[/ at &. In this mode, the motor constant is

set automatically. (Auto-tuning) => Refer to selection 2 in 6.20 for details.)
3) The constants of motors can also be set individually.
=> Refer to selection 3 in 6.20 for details.
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4) To increase starting torque and the accuracy of operation - Vector control

[Set the V/f control selection parameter P £ at J(Sensorless vector control).]

In vector control mode, the VF-A7 inverter enables the Toshiba standard motor combined with it
to produce large torque even at extremely low speeds. The vector control mode is effective in:

(1) Obtaining large torque

(2) Achieving smooth and stable operation even in low speed ranges

(3) Eliminating load fluctuations due to slippage of the motor

(4) Making the motor produce large starting torque.
This control mode involves the setting of the motor constant.
Basically, however, there is no need to set the motor constant if the inverter is used for a
Toshiba 4P motor with the same capacity as the inverter. The motor constant can be set in any
of the following three ways:
1)Set the basic parameter 5./ at 2. With this parameter, you can make the setting of

both the sensorless vector control and the motor constant (auto-tuning) at a time.
=> Refer to 5.2.2) for details.
2)Set the extended parameter F 4 [/ at . In this mode, the motor constant is set
automatically. (Auto-tuning) => Refer to selection 2 in 6.20 for details.

3)The constants of motors can also be set individually. => Refer to selection 3 in 6.20 for details.
[Procedure for setting the V/f control selection parameter £ at = (Sensorless vector control)]
key operated,| LED display Operation
The running frequency is displayed. (Make this setting when the
motor is out of operation.)(If the monitor display selection
parameter F 7 {[ is set at {J[Running frequency))
Press the MON key to call up the first basic parameter
A L !(Automatic acceleration/deceleration).
Switch to the parameter /' - (Motor control mode selection)
by pressing key.
Press the Enter key to display the parameter setting (set
value). (Default setting: £ (Constant torque))
Change the parameter setting to 3 (Sensorless vector
control) by pressing the key.

Press the Enter key to save the change. Then, 7 £ and the
set value 7 are displayed alternately.

~J
-

~—
POn ]
=~
et
-

®

™~
2

®

[y

[y

®

5) To increase the starting torque while saving energy

[Set the motor control mode selection parameter P£ at Y
(Automatic torque boost + automatic energy-saving).]
In this mode, the load current is monitored in all speed ranges and the inverter's output
voltage (torque boost) is adjusted automatically so that the motor can always produce
torque large enough for stable operation. In addition, the output current is optimally
adjusted for energy saving according to the load applied.
O This control mode involves the setting of the motor constant.
Basically, however, there is no need to set the motor constant if the inverter is used for
a Toshiba 4P motor with the same capacity as the inverter.
The motor constant can be set in any of the following two ways:
1)Set the extended parameter ~ <[/ at 2. In this mode, the motor constant is set
automatically. (Auto-tuning) => Refer to selection 2 in 6.20 for details.
2)The constants of motors can also be set individually.
=> Refer to selection 3 in 6.20 for details.
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6) To increase starting torque and the accuracy while saving energy

[Set the motor control mode selection parameter P£ at §
(Sensor-less vector control + automatic energy-saving).]

In vector control mode, the VF-A7 inverter enables the Toshiba standard motor
combined with it to produce large torque even at extremely low speeds. In addition, the output
current is optimally adjusted for energy saving according to the load applied.
This function is effective in:
(1) Obtaining large torque,
(2) Achieving smooth and stable operation even in low speed ranges
(3) Eliminating load fluctuations due to slippage of the motor, and
(4) Making the motor produce large starting torque.
O This control mode involves the setting of the motor constant.
Basically, however, there is no need to set the motor constant if the inverter is used for a
Toshiba 4P motor with the same capacity as the inverter.
The motor constant can be set in any of the following three ways:
1)Set the basic parameter 5 L/ & at 3. In this mode, you can make the setting of both the
automatic energy-saving and the motor constant (auto-tuning) at a time.
=> Refer to 5.2.3) for details.
2)Set the extended parameter F 4 [/ [f at 2. In this mode, the motor constant is set
automatically. (Auto-tuning) => Refer to selection 2 in 6.20 for details.)
3)The constants of motors can also be set individually.
=> Refer to selection 3 in 6.20 for details.

7) To set the VIF characteristic arbitrarily
[Set the VIf control selection parameter P £t at 5 (V/f 5-points 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
E (gn | VIf 5-point setting V/F1 frequency o0 UL [Hz] o
£ {9 ! | V/f 5-point setting V/IF1 voltage 0100 %) o.n
E (g2 | VIf 5-point setting V/F2 frequency o0 UL [Hz] o
F !9 3 | VIf 5-point setting V/F2 voltage O 100 %) oo
EF gy | VIf 5-point setting V/F3 frequency 0.0 UL [Hz] I
F {95 | VIf 5-point setting V/F3 voltage O 100 %) oo
F (gL | VIf 5-point setting V/F4 frequency 0.0 UL [Hz] I
F {97 | VIf 5-point setting V/F4 voltage 4100 %) oo
L (95 | VI 5-point setting V/F5 frequency 0.0 Ul [HZ] I
F 195 | VI 5-point setting V/F5 voltage O 100 %) o.n
100% adjustment value (200V class: 200V,400V class: 400V)

— V/f 5-point settin ]

Base frequency voltage #1 | F 30 & A [ P 9
F 53 Vg
Fig3 VE
Output voltage [V] O VE
(a3

F g1 MY

{

Lo

3» Output frequency

[Fi501F (52 [F (54]F {35]F i3

[t | [Hz]

Dy
[au]

Note) Do not set the manual torque boost (s &) above 5%. Boosting the torque too much may impair the
linearity between points.
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8) To control the torque

[Set the V/f control selection parameter P at 7
(sensorless vector control (speed/torque switchable).]

In this mode, the torque produced by the motor is controlled by means of torque command
signals. The rotating speed of the motor is determined by the relationship between the load
torque and the torque produced by the motor.

O This control mode involves the setting of the motor constant.
Basically, however, there is no need to set the motor constant if the inverter is used for
a Toshiba 4P motor with the same capacity as the inverter.
The motor constant can be set in any of the following two ways:
1) Set the extended parameter - 4 /[J{/ at 2. In this mode, the motor constant is set
automatically. (Auto-tuning) => Refer to selection 2 in 6.21 for details.
2) The constants of motors can also be set individually.
=> Refer to selection 3 in 6.21 for details.

9) Notes on the vector control

1) The vector control fully exerts its effect in frequency ranges below the base

frequency (/L) and its effect is reduced in frequency ranges above the base

frequency.
2) Set the base frequency between 40 and 120 Hz when selecting a sensorless vector
control mode (F: ¢ 5, 7), or between 25 and 120 Hz when selecting a

sensor vector control mode (F: £, 5).

3) Use a general-purpose or squirrel-cage motor with the same rating as the inverter,
or smaller by one rank.

This inverter cannot be used for motors with capacities of less than 0.4 kW. If the
VFA7-2004PL is combined with a 0.2 kW motor, an auto-tuning error (£ £ =) may
arise, and thus disable the vector control.

4) Use a motor with 2 to 16 poles.

5) Use the inverter for a single motor at a time. This inverter is incapable of vector
-controlling more than one motor simultaneously.

6) Do not use wires longer than 30 m for the connection between the inverter and the
motor. When using wires longer than 30 m, select a normal auto-tuning mode to
improve the low-speed torque characteristics in vector control mode. In this case,
the torque produced by the motor decreases more or less around the rated
frequency because of a voltage drop.

7) If a reactor or surge suppressing filter is connected between the inverter and the
motor, the torque produced by the motor may decreases or the inverter may trip
(£ £ =) in auto-tuning mode, and therefore the vector control can not be used.

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.
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5.11 Switching between speed control and torque control

Motor control mode selection

F 1 !!] | F!!8] Input terminal selection #1 to #8
(One of these functions(terminals) is used.)
! 0 Function

| |
| |
| |
i These parameters are used to switch between speed control and torque control by i
i external operation (signal input to a terminal) or by communication. i

m Speed/torque switching

Speed control Torque control

©-©©
GlO ©
O
©-©©
0|0|0
(U

S4  Speed/torque
L S4  Speed/torque
switching
¢ — switching
—_0CC cC ¢ —0 CC CC ¢
Control Speed control Control Torque control
mode FE O35 1R S mode FE T B
Spe.ed/tlorque S4-CC disconnected Spe.ed/tlorque S4-CC connected
switching switching
Speed . Torque .
command RR-CC (default setting) Command RX-CC (default setting)

Terminal function setting
The terminalS4 has been assigned to preset-speed 4 by default. Therefore, to use
this terminal for switching of control modes, it is necessary to change this assignment.
Title Function Adjustment range Setup value
Input terminal selection #8 (S4) | [/ {35 T~

[
{
Note 1) If the terminal S4 is already assigned to another function, use another terminal for this switching.

g

U

{
{

-
DOn

2) The ON/OFF logic can be reversed by setting this parameter at 113.
Selection of command value

[Speed setting]
The command set with the parameter ~ /1[4 is valid. (Default setting: RR input)

Title Function Adjustment range Default setting
: VI (voltage input)/Il (current input)
: RR (volumel/voltage input)
: RX (voltage input)
: RX2 (voltage input) (optional)
: Operating panel input
: Binary/BCD input(optional)
: Common serial communication option
: Serial communication RS485
4. Communication add-on cassette option
{ - Up-down frequency
{ {: Pulse input (optional)

LX) NP

Speed setting
mode selection

-

z
Dt
L0

~
]
-
~
I|_|

O O L

'
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[Torque reference]
The command set with the parameter F ~ '[! is valid. (Default setting: RX input)

Title Function Adjustment range Default setting

: VI (voltage input)/Il (current input)
: RR (volumel/voltage input)
: RX (voltage input)
: RX2 (voltage input) (optional)
: Operating panel input
: Binary/BCD input(optional)
: Common serial communication option
: Serial communication RS485
7. Communication add-on cassette optio

LX) NP

P

Torque reference
selection

Ny

gy

™
g
K]
X

DO I

D
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5.12 Manual torque boost - Increasing the torque produced at low speeds
u b Manual torque boost
i 0 Function i
i When the torque produced in low speed ranges is not large enough, it can be i
i boosted up by increasing the torque boost rate with this parameter. j
Base-frequency voltage m
Output voltage [ 1
uhb
> Output frequency [HZz]
Base frequencyl
[Parameter]
Title Function Adjustment range Default setting
whk Manual boost O 30 [%] Model dependent

O This parameter is valid when

& (VIf 5-points setting).
Note 1) Torque boost rate has been set optimally according to the inverter capacity. Do not set the

o
)

L (VIf constant),

{(square reduction torque) or

torque boost rate too high, or the inverter may trip during start-up because of an over-current.
When needs to be changed, be careful not to increase more than +/-2% of the default value.

5.13 Setting the electronic thermal protective function

oLhn Selection of electronic thermal protection characteristics

)
Motor overload protection level #1

"0 Function
These parameters are used to set the electronic thermal protective function according to
the rating and characteristic of the motor to be controlled.

T
{

mParameter setting

Overload reduction start-up frequency

Motor 150%-overload time limit

Title Function Adjustment range Default setting
Setting e Overlogd Overload stall
motor protection
] protect not stall
i i ! Standard protect stall
- Selection of ele_ctronlc .:'" motor not protect not stall -
G117 |thermal protection 5 not protect stall )
characteristics o VE mot protect not_stall
5 motor protect stall
= (special i
o motor) not protect not sta
K not protect stall
- - ~ ~ |Motor overload protection - - - -
FEOD | o P 0 an %l 0o
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1) Setting the electronic thermal protection characteristics parameter and

the motor overload protection level #1

The electronic thermal protection characteristics selection parameter [J! /7 is used to
enable or disable the motor overload trip function (/. &) and the soft stall function.
The motor overload trip function (L Z') needs to be selected with the parameter

LL 71, while the inverter overload trip function (£/. {) is always activated.

¢ Explanation of terms

Overload stall(Soft stall):
The function of automatically lowering the output frequency before the motor
overload trip function 7. = is activated when the inverter detects that an
excessive load is applied to the motor. (Lowers maximum about 48Hz when
base 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).

[A general-purpose motor (other than motors intended for use with inverters)]
When a motor is operated in a frequency range below its rated frequency, its cooling
efficiency drops. To prevent the motor to overheat because of this, the overload detecting
point is advanced when the inverter is used for a general-purpose motor.

mSetting the electronic thermal protective function J! /7
Set value |Overload protection Overload stall
¥ protect not stall
! protect stall
= not protect not stall
3 not protect stall

mSetting the motor overload protection level #1

When the inverter is used for a motor with a capacity or a current rating smaller than that of the
inverter, it is necessary to adjust the motor overload protection level #1 parameter - 5 [ i to

the rated current of the motor.

Output current reduction rate [%]
A

Ny,

7
Output frequency [Hz]

0 30

Note) The motor overload starting level is fixed at 30 Hz.
If necessary, set LT at ¥ 7.
(See the next page for the setting procedure.)
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[Example of setting: VF-A7 2007PL with a 0.4 kW motor (rated current: 2A)]

Key operated | LED display Operation

The running frequency is displayed. (Make this setting when the
motor is out of operation.)(If the monitor display mode setting

-
J
<

Li.e
parameter 5 7 ![] is set at [J[Running frequency])
e Press the MON key to call up the first basic parameter
e AU ,'(automatic acceleration/deceleration).
@ @ e Switch to F 5 - - (extended parameters of from 5 [ [} to
rH 5 5%59)bypressingthe  or  key.

Press the Enter key to call up the parameter = 5 [ [
(electronic thermal motor protection level 1).

Press the Enter key to display the parameter setting (set

- Y [l = (motor's rated current/inverter's rated output

current) x 100
= 2.0/5.0 x 100)

@ value). (Default setting: /[ %)

@ Change the parameter setting to

@ ur ccrr  |Press the Enter key to save the change. Then, F £ [ [
s Y |and the set value are displayed alternately.

[VF motor (motor intended for use with an inverter)]
m Setting the electronic thermal protective function L /7

Set value |Overload protection Overload stall
Lt protect not stall
5 protect stall
5 not protect not stall
7 not protect stall

VF motors (intended for use with an inverter) can be operated in lower frequency
ranges than general-purpose motors. If a VF motor is operated in an extremely low
frequency range, however, its cooling efficiency drops. In such a case, set the OL
reduction start frequency parameter F 5 /5 according to the characteristics of the

motor. (See the figure below.)

As a guide, it is advisable to set this parameter around the default value (VF motor 6Hz).

Title Function Adjustment range Default setting

Overload reduction start-up i
frequency -

[ gy g g
[l A

[ng

™~
-
Ly
™~
23
=
au
—
N

o,
™~
Oy}
~J

Note) FEL 5 is enabled when [/ [T is setat &, 5, &, or 7.

mSetting the motor overload protection level #1

When the inverter is used for a motor with a capacity or a current rating smaller than that of the
inverter, it is necessary to adjust the motor overload protection level #1 parameter - 5 [J [
according to the rated current of the motor.

When the output current is displayed in %.100% corresponds to the rated output current of the inverter.

Output current reduction rate [%]

_ A
| FELD <10
FAUL <06
) A
Setting of motor overload start level = -
rhidb 6.0 Output frequency [Hz]
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2) Motor 150%-overload time limit

The motor 150%-overload time limit parameter = 57 7 is used to set the time elapsed before
the motor trips under a load of 150% (overload trip {I! &) within a range of 10 to 2400 seconds.

[Example: setting of FE0 7

Monitored output Motor overload withstanding time [s]
Operation frequency current [%] (Outline data)
no less than FEOO | FEOO FEO=E00 FEO =300
Operation frequency = o0 =50 |FEOE |BL M| FEOE |88 1HZ

Motor overload 0.01 [Hz](*1) 68 34 7200 3600
withstanding time [s]A 70 35 3600 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

140 70 800 190 400 95

150 75 600 170 300 85

Motor 150%-overload

200 100 270 110 135 55

time limit N
——
0 — >
[FEDD=<1.1 Monitored output current [%]
T <0 65<1.1 FEO=<15 (*1) Except foE the cases of
FOuUUP<0.6 FEOE 0, 0.0 ! M2
Title Function Adjustment range Default setting
FE0 7 | Motor 150%-overload time limit (0 to SHOLD (8] B0

3) Inverter overload characteristic
This function is provided to protect the inverter itself and it cannot be changed or
disabled by changing any parameter setting.
If the inverter overload trip function (L {) is activated frequently, this condition can be
improved by changing the setting of the stall prevention level parameter 5[ { to a
lower level or increasing the acceleration time AL [ or the deceleration time o F .

Inverter overload withstanding time
Inverter overload A Output [s] (Outline data)
withstanding time [s] c”[f,;e]nt 200V:0.4 55kW |  200V:75,90kW
° 400V:0.75 75kW [ 400V:90/110 280kW

111 4800 2400

120 480 240

130 240 120

140 160 80

150 120 60

160 10 9

small/medium capacity types: 120 1;8 ; 033
large capacity types: 60 215 05

>
110 150 Monitored output current [%]

[100%: Inverter's rated output current]

0 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 in a shorter time.

| Inverter's overload protective characteristic |
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5.14 Preset-speed operation (15 speeds)

| S~ ! | | 5~ 7 | Presetspeed#1to#7
| FZR 7| | F254 | Preset-speed #8 to #15
| F38 !] | FI595 | Preset-speed #1 to #15 control mode
" Functon

’

|

|

i These parameters allow you to set up to 15 operating speeds just by switching contact
! signals externally. Preset-speed frequencies can be set arbitrarily between the lower limit
|

|

\

1o

frequency . . and the upper limit frequency /! .

[Setting method]

1) Start/stop
Start and stop control is experienced by the control panel. (Default setting)

Title Function Adjustment range Default setting

: Terminal block enabled

. Operating panel enabled

. Common serial communication option

: Serial communication RS485

. Communication add-on cassette option

Note) When speeds commands (analog signal or digital signal input) need to be switched in a
preset-speed mode, then make a selection with the speed setting mode selection
parameter F 17 . => Refer to 5.3 for details.

I~
D

(P

Operation command
mode selection

1
~d
<
(
X
-
(

g
[
[ng

~—~
I‘

Ly

ng

2) Setting preset-speed frequencies
A required number of speeds (frequencies) can be set.

Setting speeds 1 to 7

Title Function Adjustment range | Default setting
- ! 5~ 7 |Preset-speed #1 to #7 Ll a.0
Setting speeds 8 to 15
Title Function Adjustment range | Default setting
FZB7 FZ54 | Preset-speed #8 to #10 Lo UL o.0

Example of preset-speed contact input signal
0: ON, -: OFF (If all terminals are off , a speed command other than the preset speed commands is valid.)

Preset-speed
Terminal
S1-CC | o o o o o o o o
S2-CC o o o o o o o o
S3-CC o|lo | o| o o|lo | o| o
S4-CC o o o o o o o o

Functions assigned to terminals (Default setting)

Terminal S1 ... Input terminal selection #5 (S1) F { {5 ! (S1)
Terminal S2 ... Input terminal selection #6 (S2) F { {5 {2 (S2)
Terminal S3 ... Input terminal selection #7 (S3) F { {7 {4 (S3)
Terminal S4 ... Input terminal selection #8 (S4) F { {8 {5 (S4)
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[An

F (Forward run)

example of the connection of terminals ]

Forward run command)

Output frequency [HZz] /

R (Reverse run)

CcC

S1

S2

S3

Reverse run command)

Preset-speed #1

| Preset-speed #2

Preset-speed #3

Preset-speed #4

3) Use of a preset-speed command in combination with another speed command
When no preset-speed command is issued, the inverter accepts an input command
from the control panel or another analog input device.

Preset-speed
command

Other speed commands

Frequency setting signals from the
control panel

Analog signal input command
(VI, I, RR, RX1 and RX2)

Entered

Not entered

Entered

Not entered

Entered

Preset-speed
command valid

Preset-speed
command valid

Preset-speed
command valid

Preset-speed
command valid

Not entered

Control panel
command valid

Analog signal valid

O If a preset-command and another speed command are entered at the same time,
priority is always given to the preset-speed command.
The following figure shows an example of the operation in preset-speed 7 modes with default setting.

\

L]

L]
o

AN
7 Time [s]

ST-CC

F-CC

ON
OFF

S1-CC

S§2-CC

ON
OFF

ON
OFF

S3-CC

ON
OFF

Example of the operation in preset-speed 7 modes

ON

OFF
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4) Setting the operation mode
An operation mode can be selected for each preset-speed.

Operation mode setting

Title Function Adjustment range Default setting
caan Present-speed operation | [/: Disabled -
i mode {: Enabled H

1. Disabled ... Only frequency commands are governed by the preset-speed
command (#1 to #15) entered.

{: Enabled ... 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-command.

If you selected “enabled”,the motor runs operation mode setting directions as below
without following terminal F,R.

Operation mode setting

Title Function Adjustment range Default setting |
O+/: Forward run
0+ {: Reverse run
O+ Selection of acc/dec

switching #1

Present-speed . Selection of acc/dec

#1 to #15 switching #2 I

: Selection of V/f switching #1

. Selection of V/f switching #2

. Selection of torque limit
switching #1

. Selection of torque limit
switching #2

O 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.

|
+

LK}
X

~'~
L]
[n]
N
-

O
[y

™~
an

control mode

+ + O
D<o +
D

+
0y
£

Ex1)(+ )+ (+J)= 3
By entering =, you can activate the reverse run function and the acceleration/deceleration
time #2 function at the same time.

Ex.2) (+0) + (+2) + (+H)= &
By entering &, you can activate the forward run function and the acceleration/deceleration
time #4 function at the same time.
(Selecting both of acc/dec switching #1 and acc/dec switching #2 means selection
of acceleration/deceleration time #4. This manner is common to V/f pattern and
torque limit.)
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6. Extembpeed control mode| [Torque control mode|

6.1

Extended parameters are used for sophisticated operation, fine adjustment and special purposes.

Change parameter settings, as required.

Extended parameter list => Refer to Chapter 10.

Frequency signals

6.1.1 Low-speed signal

_ Low-speed signal output frequency

g g

Function

When the output frequency exceeds the frequency set with the parameter F100, an ON
The function of this parameter is to send a signal for exciting or releasing

an electromagnetic brake.

through the open collector terminal OUT1 or OUT2 (24 Vdc - max. 50 mA).

/
I
I
i
i signal is put out.
|
I
\

(Default setting: OUT 1)

S~

__________________________________________________________________________________

[Parameter setting]

Tytle Function Adjustment range Default setting
Fnn Low-speed signal output frequency | .00 L1 5.0
Output frequency [Hz] A
Set frequency
Fan
0 >
[s]
Low-speed signal output (Default setting) ON
P24-OUT1 — OFF
Low-speed signal output: Inversion —I li ON
( P24-0UT1 OFF

[Connection diagram (Sink logic)]

Output terminal setting
The low-speed signal (ON signal) output function has been assigned to the

terminal OUT1 by default. To invert output signals, it is necessary to change
the setting of the output terminal selection parameter.

) P24

> OUT1(or OUT2)

Title

Function

Adjustment range

Set value

O
JJ

Ly

~ |Output terminal
selection #1 (OUT1)

or

Y. Low speed signal(a-contact)

5: Low speed signal(b-contact)

[}
I
I
I
I
I
I
|
I
i [Parameter setting]
I
I
I
I
I
I
I
I
I
I
|

_________________________________________________________________________________
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6.1.2 Putting out signals of arbitrary frequencies

Speed reach setting frequency
‘| Speed reach detection band

e ——————————————————

Function

set arbitrarily with the parameters

1
|

i When the output frequency enters the frequency range delimite
|

|

i (7 ! ~-set frequency) ), an ON or OFF signal is put out.

=0
L]

and F

(02 ((F 10 !-setfrequency) +/-

\
[}
[}
by the frequencies i
[}
[}
[}
[}
[}

m Setting of reach frequency and detection frequency band

Title Function Adjustment range Default setting
F {5 ! | Speed reach setting frequency | J.0 L1 oo
F {02 | Speed reach detection band aunoul 2.5
m Setting of output terminal parameter

Title Function Adjustment range Set value

- = . | Output terminal - 5. Specified speed arrival(a-contact)
T r3 1l selection#2 (OUT2) | X A o or

J.

Specified speed arrival(b-contact)
Ix}

Note) To put out signals to OUT 1, select the parameter

I

(30

1) If detection frequency band + Speed reach setting frequency < Reference frequency

Output frequency [HZ]A

CFidi] [FiE7]
Fioi \
[Fii] [FibZ]
A
0 >
[s]
Speed reach setting frequency(Default setting) ON
P24-0OUT2 OFF
Speed reach setting frequency Inverse ON
P24-0OUT2 OFF

2) If detection frequency band + speed reach frequency > reference frequency

Output frequency [HZ]A

(
LF !

-
[FiE7]

2

] w
[

g

L]

[ ]
r 1

-

1
{

Z3
]
[

Speed reach setting frequency(Default setting)

P24-0OUT2

(

P24-0OUT2

Speed reach setting frequency Inverse

Y

[s]

ON

OFF

ON
OFF

)
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6.2 Selection of input signals

6.2.1 Changing standby signal function

ST (standby) signal selection

' Function

i This parameter is used to set the function of the standby signal (ST).
i 1) Normal setting (Standby if ST and CC are connected (ON), gate OFF if they are disconnected
' (OFF) (coast stop)
i 2) Always ON

i 3) Interlocked with F/R (Forward/reverse run if F/R and CC are connected, coast stop if they are
\ disconnected)

_________________________________________________________________________________

mParameter setting

N~

Title Function Adjustment range Default setting
c na | ST (standby) f!: Standard, {: Always ON, .
" 'Y< | signal selection 2 Interlocked with F/R terminal Y

1) Standard

Motor speed Coast stop
Use this setting if a standby

terminal is needed

2

: , > The inverter is shipped with
E.CC : : ON terminals ST and CC shorted
] | OFF with a bar. Remove the
[} . .
ON shorting bar when using
stree [ L o these terminals.

2) Always-ON
The inverter is always on standby regardless of the status of the terminal ST. The terminal ST
can be assigned to another function. In this mode, the motor slows down from the set frequency
speed to a stop in the predetermined deceleration time.

3) Interlocked with terminal F (forward)/R (reverse)
Motor speed F-CC Breaking the connection of the

Coast stop operation frequency terminal
i / (F/R) causes the motor to coast
i - to a stop. (Free-run stop)
7

i ! The inverter is shipped with

F-CC 82: terminals ST and CC shorted

with a bar. Remove the
ST-CC OFF shorting bar when using

6.2.2 Priority selection (both F-CC, R-CC are ON) "% 'e™nae

Function
This parameter is used to select the operation to which priority is given when F-CC and R-
CC are closed simultaneously.

1) Reverse run 2) Slowdown stop
mParameter setting
Title Function Adjustment range | Default setting
F 105 | Priority selection (both F-CC, R-CC are ON) |{I:Reverse /:Stop o

F-3
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g L

are closed simultaneously.

Output frequency [Hz] A

Reference frequency

Reference frequency

F-CC

R-CC

e -

[F {0 5= {(Stop)]

(

closed simultaneously.

Output frequency[Hz] A

Reference frequency

=
o

2

Q

=

— Q

F-CC

R-CC

(

s]

Reverse

ON

OFF
ON

OFF

[F {0 5=0(reverse)] The motor runs in reverse direction if F-CC and R-CC

The motor slows down to a stop if F-CC and R-CC are

6.2.3 Assigning priority to the terminal board in panel operation mode
Priority setting of input terminal

Function

i This parameter is used to give priority to certain external commands entered from the
i terminal board in control panel operation mode, for example, when jogging the motor by

giving signals externally.

mParameter setting

Title Function

Adjustment range

Default setting

~
.

o
]

=
D

Priority setting of input terminal

7. Disabled, {: Enabled

[x]
L

0: Disabled (Terminal board has no priority)
Priority is given always to commands (operation commands) entered from the control
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 control panel

OO — o
(:_u:_tu— i

Command from the terminal board

() (O

Internal command

peration mode.

The mode switching terminals are
used to switch to terminal board o

(Refer to G-4)
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[ /: terminal board has priority (Enabled)]
Priority is given to commands entered from the terminal board even in control panel operation
mode.

Command from the control panel

(CRGd=1)

QO » |nternal command

Command from the terminal board

A: No command from the terminal board.
A: Command from the terminal board.

mPriority command from terminal board (Operation command)

Jog run input terminal function 18/19

Injection braking input terminal function 22/23 (*1)
Forced jog run(forward) input terminal function 50/51 (*1)
Forced jog run(reverse) input terminal function 52/53 (*1)

g ] {

(*1)These settings are invalid when the control panel stop pattern parameter £ 7~ {is setat {.

|An example of switching to jog run in control panel operation mode|

[Incase that terminals S4 and CC are assigned to jog run]
Assign the control terminal S4 (default: 16 (preset-speed #4)) to jog run.

Title Function Adjustment range Setting value

£ ! !8 |Input terminal selection #8 (S4) o (35 {5 (Jog run)

)

Output frequency[Hz]

A Forward
Reference

Forward

\4

Panel key CD ( )C )( >< ) CD
sT-CC _ -

S4-CC
(Jog run)

F-5
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[When terminalsS3, S4 and CC are assigned to forced jog forward/reverse]

Assign the control terminal S4 (default: 16 (preset-speed # 4)) to jog run.
Title Function Adjustment range Setting value

= { ! 7 |Input terminal selection #7(S3) | & |

~
A

Input terminal selection #8(S4) | & (F'c—)rced JOG reverse rotation)

=
-
BN
D

Output frequency [Hz] Forward

A

Reference

Forward

Reverse

Y

cars ey () @

sT-CC ]

S3-CC

Forced jog(F)
4-CC

Forced jog(R)

6.2.4 Binary/BCD signal selection(Expansion TB option unit

F !0 7 | Binary/BCD signal selection(Expansion TB option unit)

For details, refer to the instruction manual for the optional device.
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6.3 Selection of terminal functions

6.3.1 Keeping an input terminal function always active (ON)
Always active function selection

__________________________________________________________________________________

Function

|
|
i This parameter is used to select a function to be kept always active (ON) from among the
|
|

inout terminal functions. (One function can be selected)

__________________________________________________________________________________

mParameter setting

Title Function

Adjustment range

Default setting

s

)

{17 | Always active function selection

X (JC
Lt [y )

X
Ly

The selected function is kept always active regardless of the type of

table of function settings in 7.2.1.

6.3.2 Changing input terminal functions

Input terminal selection #6 (S2)
Input terminal selection #7 (S3)
Input terminal selection #8 (S4)

Input terminal selection #1 (F)

Input terminal selection #2 (R)

(

(
Input terminal selection #3 (ST)

(

(

Input terminal selection #5 (S1)
Refer to 7.2.1 for details.

Input terminal selection #4 (RES) ‘

[ | e i g
{ "o

agin] Input terminal selection #9 #16

6.3.3 Signal on completion of acceleration/deceleration (OUT 2

Output terminal selection #2 (OUT2)

logic (positive or negative) in the

— e ———————

Function

]
[}
i
! If this parameter is so set, a signal is put out on completion of acceleration/deceleration.
[}
[}
\

Open collector output terminal OUT1 or OUT2 (24 Vdc - max. 50 mA)

mSetting of output terminal

Title Function

Adjustment range

Setting value

Output terminal
selection #2 (OUT2)

-
(XK

=

-

5 : Acceleration/deceleration
completion(a-contact)

or

. Acceleration/deceleration
completion(b-contact)

Note) OUT1 for putting out a signal, select the parameter F (3.

Output frequency [Hz] A

Reference

/

(Speed reach detection band)

|
;s

> [s]

Acc. Completed(a-contact)

( Acc. Completed(b-contact)

ON

OFF

ON
OFF)

F-7
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6.3.4 Changing output terminal functions

Output terminal selection #1 (OUT1)
_ Output terminal selection #2 (OUT2)
_ Output terminal selection #3 (FL)

| F {33 ] | F 135 | Output terminal selection #4 #7
Refer to 7.2.2 for details.

6.3.5 Response times of input/output terminals

Input terminal #1 response time (F)

Input terminal #2 response time (R)
(

ST)

Input terminal #4 response time (RES)

Input terminal #3 response time

Input terminal #5 #8 response time (S1 S4)

Input terminal #9 #16 response time

[ g g
"~

u] ‘ Output terminal #1 #7 delay time

~
Ll
e’

= (T
-~
<

x] ‘ Output terminal #1 #7 holding time

O
-

-
O
ud
iz

)

- -
S| ™
- |-
~—
(]

{
{
-

{

D
~

Refer to 7.2.3 for details.
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6.4 Basic parameters #2

6.4.1 Switching among V/f characteristics #1, #2, #3 and #4 from input terminal

N, e =

mSetting of switching terminals

Base frequency #2

Base frequency voltage #2

Manual torque boost #2

Motor overload protection level #2

Base frequency #3

Base frequency voltage #3

Manual torque boost #3

Motor overload protection level #3
Base frequency #4

Base frequency voltage #4
Manual torque boost #4

Motor overload protection level #4

—— e —————_——_—————————————_——_—_—_—_—_—_—_—_—_—_—_—_——————

Function
These parameters is useful for - for example - when 4 motors are connected to a
single inverter and thus they need to be switched from time to time to operate or
there is a need to change V/f characteristics (#1 to #4).
1) Switching with input terminal
2) Switching by parameter settings => Refer to 6.29.6.
Note) The setting of the parameter 7 £ (V/f control mode selection) is valid only when V/f #1 is
selected. If V/f #2, VIf #3 or V/f #4 is selected, V/f control is performed in constant torque mode.
Do not switch motors when the parameter F = (Motor control mode selection) is set at 7, 8 or 9.
For parameters selected when changing V/f characteristics (1 to 4),

refer to table on the next

e

The V/f #1, VIf #2, VIf #3 and V/f #4 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 selection #5(S1)

-
<

[

-

I

[X]
1

)
L

: (VIf switching #1)

T

[
[
[

Dy Xy

Input terminal selection #6(S2) | /i

-
LY

)

-

LX)
3

-

. (VIf switching #2)

(K
g

S1  VI/f switching #1
S2 V/f switching #2
CC

—
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S1(V/f switching #1)[S2(V/f switching #2)

-CC -CC \Zi Parameters selected

Base frequency #1

Base frequency voltage #1

Manual torque boost

Motor overload protection level #1
OFF OFF #1 | Acceleration time #1

Deceleration time #1
Acceleration/deceleration pattern #1
Power running torque limit #1
Regenerative torque limit #1

Base frequency #2

Base frequency voltage #2

Manual torque boost #2

Motor overload protection level #2
ON OFF #2 | Acceleration time #2

Deceleration time #2
Acceleration/deceleration pattern #2
Power running torque limit #2
Regenerative torque limit #2

Base frequency #3

Base frequency voltage #3

Manual torque boost #3

Motor overload protection level #3
OFF ON #3 | Acceleration time #3

Deceleration time #3
Acceleration/deceleration pattern #3
Power running torque limit #3
Regenerative torque limit #3

Base frequency #4

Base frequency voltage #4

Manual torque boost #4

Motor overload protection level #4
ON ON #4 | Acceleration time #4

Deceleration time #4
Acceleration/deceleration pattern #4
Power running torque limit #4
Regenerative torque limit #4

e
[t
D]

2
]

L T Tl X
e

S
ROugi nt T Tl iy 6

S S ) P

ROl nt o R

B U PSR ) P

ROngl N L Xy LN RGPV P g ngl X X L K Ry POng

ORI xx JxOx ISR PO

Ong K i K X EPUVRIURVRY X
K

T T T T T T T T T T T T T T T T T T T T T T T T T TR, I TR

LEOu 0 o R R R g M ] SRR AR o RO T K g X T g RV i L KR WP i | | X X

g
g

O Select V/f #1 when using the sensor-less vector control and the V/f 5-point setting.
Selecting V/f #2, #3 or #4 disables the vector control but enables the V/f constant control.
In addition, if the torque limit switching function and the acceleration/deceleration
switching function are assigned to input terminals, their settings are valid.

4N EEE NI NN NN NN NN NN NN NN NN EEE NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEEEEER?

eEmEEEEEEEEEEN,
assssssnmmmnnn?®

Note) With the control panel or communication, the following parameters can be set individually:
V/f switching (F 720
Acceleration/deceleration switching(~ 5 3 )
Torque limit switching(F 72 3
These functions are active only in control panel operation mode.

6.5 V/f 5-point setting

“~
-
]
u

X
[ng

V/f 5-point setting VF1 frequency V/f 5-point setting VF4 frequency

VIf 5-point setting VF1 voltage VIf 5-point setting VF4 voltage

V/f 5-point setting VF2 frequency V/f 5-point setting VF5 frequency
(W]

V/f 5-point setting VF2 voltage V/f 5-point setting VF5 voltage
VIf 5-point setting VF3 frequency

VIf 5-point setting VF3 voltage
Refer to 5.10.7 for details.
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6.6 Speed/torque command gain and bias

6.6.1 Using two types of frequency (speed) commands

Speed setting mode selection
Reference priority selection

Speed setting mode selection #2
FROd FZ207 switching frequency

i Function

I These parameters switch two types of frequency

E 0 Switching by parameter setting

i 0 Automatic switching by means of switching frequencies
i 0 Switching with input terminal

1) One frequency (speed) reference

IReference priority selection F 7 =0 (Default setting)

UR

-
o
-
‘Q
‘~
‘—
~
2

> " Frequency(speed) reference ||

Priority is given to the reference set with ~ /70 .

2) Switching with input terminal (F 20 4=Y)
Reference can be switched if the frequency priority switching function is assigned to a terminal.

LAO'—PH Frequency reference

©)

A

-‘

u_
-
ﬂ-

~
(

-
|

<~

) (K

™

nu]

-

FIOd has priority Frequency priority switching terminal OFF
Feo

has priority Frequency priority switching terminal ON

Ex.) When the frequency priority switching function is assigned to terminal S4.

Title Function Adjustment range Setting value
[N
coom ; : T = i L 5 (Frequency reference
F ! /5 | Input terminal selection #8(S4) |4 (4% priority switching)
Reference priority
S4 OFF FI0d has priority
cC ON FZ20 7 has priority
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3) Automatic switching by means of switching frequencies (F 28080 2)
A
Command selected with F /1] —M_>|| Frequency reference ||
B
Command selected with F 2 7
A: If the frequency set with F/i[ 4 is higher than that set with FZ [
Priority is given to the command set with F/i{id.

B: If the frequency set with F/i{id is equal to or lower than that set with FZF
Priority is given to the command set with F 7 7.
Frequency reference
A Fhifld
F2oq
.. >
Priority is given to Priority is given to
the command set the command set
with F 10 d. with F 20 7.
4) Automatic switching by means of switching frequencies(F &/ [ i =2).
A: If the frequency set with F 2 7 is higher than that set with F 25
Priority is given to the reference set with F 2 [ 7.
B: If the frequency set with F 2/ 7 is equal to or lower than that set with 7 Ff
Priority is given to the reference set with £/ 4.

Frequency refc-ience

"y
3

............

A
A\ 4

Priority is given to
the command set

with /10 d.

Priority is given to
the command set
with =20 7.
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mParameter setting

Title

Function

Adjustment range

Default setting

-
-~
putu

2
Daga]
DR

Speed setting mode selection

pption

{:VI(voltage input)/ll(current input)
Z :RR(volume/voltage input)

7 :RX(voltage input)

4:RX2(voltage input)(optional)

%5 :Operating panel input
5 :Binary/BCD input (optional)
7:Common serial communication option
£ :Serial communication RS485
5:Communication

{ {l:Up/down frequency
{ {:Pulse input #1 (optional)

[ X]

add-on  cassette

"~
l‘l I
23
23

Reference priority selection

as priority
as priority

o/ F 20 switching

Speed setting mode selection #2

Same as F 0o {

OB

N
LR L]

Dt ot
IS0 |~

g ) I}
l'uu;j/:c

bl

c'ti { switching frequency

7o gy X
[ N el |

6.6.2 Setting frequency command characteristics

™| T
(Xl L}
bu| D]

Ly

iy

=

(
Al
S

I~ ]

FZ i ] RR
RR
RR
FZ i3] RR
RX
F2i7] RX
FZ B | RX
RX

VI/Il reference point #1 Fool

VI/Il reference point #2

reference
reference
reference
reference
reference
reference
reference
reference

J0

VI/Il reference point #1 frequency| F 22 3 |

point #1 Foc
point #1 frequency
point #2
point #2 frequency
point #1
point #1 frequency | F 235

point #2 Fc

point #2 frequency

Refer to 7.3 for details.

RX2 reference point #1

RX2 reference point #1 frequency
RX2 reference point #2

RX2 reference point #2 frequency
BIN reference point #1

BIN reference point #1 frequency

BIN reference point #2

BIN reference point #2 frequency

Pulse reference point #1

Pulse reference point #1 frequency
Pulse reference point #2

Pulse reference point #2 frequency

6.6.3 Setting torque reference characteristics

—r—

L]
iy
23

—r—
™
Ly

l‘l_|
D

—r—

x|
iy
23
12

VI/Il reference point #1 Fo22

VI/Il reference point #1 rate
VI/Il reference point #2 rate

VI/Il reference point #2 FodH

FZ !l | RR reference point #1 FZ22E
RR reference point #2
RR reference point #1 rate
RR reference point #2 rate [F233]
RX reference point #1

FZ2 {8 ] RX reference point #2

FZ220 ] RX reference point #1 rate
RX reference point #2 rate

Refer to 6.21 for details.

RX2 reference point #1
RX2 reference point #2
RX2 reference point #1 rate
RX2 reference point #2 rate
BIN reference point #1
BIN reference point #2
BIN reference point #1 rate
BIN reference point #2 rate
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6.7 Operation frequency

6.7.1 Start-up frequency and End frequency

Start-up frequency
Stop frequency

Function

of 5 Hz).

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

the starting torque.

The frequency set with the parameter F 24 [
These parameters are used if the acceleration/deceleration time causes a delay in the response of
It is advisable to set these frequencies between 0.5 and 2 Hz (at a maximum
This setting reduces the slippage of motor below the rated value to prevent over-current.
If 0 speed torque is needed(pt = 5,5), set F 24, Fi
At startup: frequency set with ’:, ' is put out |mmed|ately
At stop: The output frequency drops to 0 Hz immediately by the frequency set with F='4 3.

[} 1} "1
SN at 0.0,

is put out immediately.

Title Function Adjustment range Default setting
F 24 | Start-up frequency oo 0.l [Hz oot
FZ243 | Stop frequency .0 300 [He] 0.0

Output frequency [Hz] A

Start-up frequency
Stop frequency

Note) Set these parameters so that the start-up frequency F 2
L

If the F 2~ [1-set frequency is lower than the F
g -lil l

=g
’

iy

I

iy

L
1

2

L]

7

/

must be higher than the F

/
/

Ny,

-set frequency to start the motor.

6.7.2 Operating by means of reference signals

Run frequency

Run frequency hysteresis

__________________________________________________________________________________

[Parameter setting]

>

[s]
Y [1 is higher than the stop frequency - & 3 4.
'--set frequency, the reference frequency

Title

Function

Default setting

™~
ata

-
Dagu

D
D

! Run frequency
= | Run frequency hysteresis

g
D
[NX]
Dgu
Dgu
T
N,

D
D

[ |

g Y N

Dl e
Output frequency [Hz] A
[F24 (] [FZ47]
[Feui] [FaHa]

A
1007

6.7.3 OHz dead band frequency
OHz dead band frequency

Function

O[HZz] certainly. When frequency reference is smaller than =~
frequency reference is set to 0[Hz].

The motor starts to accelerate when the
frequency setting signal reaches point B, while
it starts to decelerate and stop when the
frequency setting signal falls below point A.

Frequency reference [%]

X

In order to fixe the motor axis by the control with a sensor, you may set frequency
reference as O[Hz] by the analog input etc.. But it may be set to O[Hz] neither

by the drift nor offset. In such a case, this function sets frequency instructions to
H-set value,
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[Parameter setting]

Title Function Adjustment range Default setting
F 24 | OHz dead band frequency 0.0 5.0 [Hz oo
Frequency after OHz notes 1) This function is invalid to preset-speed operation.
dead band operation notes 2) It is effective as frequency instructions to the
carried out. frequency reference chosen by the priority

0 [Ha] _

~

Y processing by Flifid, FZ L1, communication, etc.

‘ notes 3) The addition and multiplication of the override
function is carried out to the frequency in which
Frequency reference this function operated.

6.8 DC injection braking

6.8.1 DC injection braking

DC injection braking start frequency

DC injection braking current

DC injection braking time

Forward/reverse DC braking priority control

‘n
My
w
(ngu}

M
My
Wy |

M
My
N
iy

n
'y
0y}
Ly

Function

These parameters apply a direct current to the motor to obtain large braking torque.
These parameters are used to set the direct current to be applied to the motor, the
braking time and the braking start frequency.

[Parameter setting]

Title Function Adjustment range | Default setting
F 250 | DC injection braking start frequency g 1200 [Hz) o
F 25 ! | DC injection braking current g0 000 %) cnn
F 257 | DC injection braking time oo o sl Ny
F 2% 3 | Forward/reverse DC braking priority control | &/: OFF, {: ON o
Output frequency [Hz] A DC injection braking

Reference

Display of o & blinks
DC injection braking

start frequency
A

7 s)

A i DC injection braking current
| S
“IDC injection braking time [ F 252

ON
OFF

Output current [A] A

A
Y

A
A

Operating signal F-CC —
Note) The sensitivity of the inverter's overload protective function increases during D.C. braking. To avoid
tripping, the inverter may automatically adjust the D.C. braking rate.

<D.C. braking start conditions>

The forward/reverse DC braking priority control function ~ & 5 = recognizes certain conditions as
stop commands from the inverter, and is activated when the output frequency goes down below
the DC injection braking start frequency set with = & 5 . In this case, the conditions under which
DC injection braking starts include not only the issue of a start or stop command from the control
panel or an external input device, but also a fall in the reference frequency below the value set with
F Y3 (stop frequency setting) or a fall in the output frequency below the operation stop

frequency.
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[D.C. braking under normal conditions]

o e R )
(Forward/reverse DC braking priority control ~ ' 5 3={J[OFF]) [/ - DC injection braking
Output frequency [Hz] A Fose
Set frequency / <> /7 <> / < >/—
FZ250 \
N,
7
time [ ]
Reference frequency A
[F250 ]
FoH3
AN
0 OoN 7
ing signal (F-
Operating signal ( CC)_ J J OFE
If /250 and F 243 > reference frequency : DC injection braking
If =250 > reference frequency > F -4 3 : Operation at command frequencies,
If /250 and F 243 > reference frequency : DC injection braking
If an operation command is entered during D.C. braking : D.C. braking is discontinued to restart the
operation.
[Priority to DC injection braking during forward/reverse operation]
(Forward/reverse run D.C. braking priority control F 253 = { (ON))
: DC injection braking
A N -
Output frequency [Hz] A — — —
Y f Fose] ) © [Fese] [Fesal  [Fese]
Set frequency / o - - / - /
\ R
7
time [ ]
Reference frequency A
F2sl
FoH3
A
7
ON
signal (F-CC) | | | OFF
li ON
signal (R-CC) OFF

During normal forward/reverse run(F 253 )

Not recognized as a stop command, so that DC injection braking is not active.
If a reverse run (or forward) command is entered during forward run (or reverse)
(F2'53 1) DC injection braking starts when the frequency set with F 25/ exceeds the
reference frequency during deceleration.
If an operation command is entered during D.C. braking priority is given to D.C. braking.

6.8.2 Motor shaft fixing control
Motor shaft fixing control

i Function |
1 This function is useful for preventing the motor shaft from rotating freely or for i
I preheating the motor. !
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[Parameter setting]

Title Function Adjustment range Default setting
F 254 | Motor shaft fixing control | [7: Disabled, {: Enabled I
If the motor shaft fixing control parameter .' c5M s set at {, DC braking continue at half a
braking rate of that set with = 2% { 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).

Output frequency [Hz] A . .
LED display <& lights
Setting frequenc .
g freq Yy ok 0n lights
Fosd
>
B [s]

7

Output current [A] v

Y

[T ===
I

Operating signal (F-CC) 8::
Stand-by signal (ST-CC) 8::

Note 1) Almost the same motor shaft fixing control can be exercised when DC injection braking is controlled
by means of external signals.

Note 2) If the motor shaft fixing control parameter F =54 is set at {(enabled) when the output frequency
is below the DC injection braking start frequency F 2501 and terminals ST-CC are closed (ON), the
DC injection braking function is activated and the motor shaft fixing control continues regardless of
the setting of the D.C. braking time parameter F 25 2.
However, when a general-purpose motor is operated, if the D.C. braking rate F =5 ! is set above

60% and the D.C. braking time F 257 is set at a certain value, the overload protective function

may be activated by the electronic thermal protective function.
In addition, the inverter may automatically control the D.C. braking rate to avoid tripping.

Note 3) If the motor shaft is set free because of a power failure, the brake shaft fixing control is
discontinued. Also, if the inverter trips when the motor shaft fixing function is active, the fixing
control is discontinued, whether or not it automatically recovers from tripping by its retry function.

6.8.3 Zero-speed stop mode selection
FZ55 | Zero-speed stop mode selection

" Function :
This function controls motor in the zero-speed state at the time of a stop. If this !
function is set up, OHz reference 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 (F£= 5, &) with a sensor. !
Refer to the direct-current brakmg (6.8.1) for conditions of operation. The portion of |
DC injection braking is served as operation which set frequency reference to OHz. |

[Parameter setting]

Title Function Adjustment range Default setting
Standard(DC injection braking) .
0
[

7.
Zero-speed stop mode selection |
(.

-
iy
[}
(K]

Hz command
g N el x| . . . X T Xl
F 257 |DC injection braking start frequency |J/.0 {2 0.0 [HZ] Ll
F 252 |DC injection braking time o0 (0.0 8] 1.4

Note.1) This function doesn't operate when FZ5/[ =1.0.

Note.2) If this function is set up, motor shaft fixing control(* 25 4)cannot be used.

Note.3) This function doesn't operate at the time of a torque control and position control.

Note.4) This function doesn't operate except the time of the vector control (FE=5, ) with a
sensor. In order to use this function, the option board for PG feedback is required. In
other than the vector control (F£ -,'_',' %) with a sensor, the usual DC injection braking
operates.

Note.5) Since the reference frequency that will suspend the motor abruptly from the state of high
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rotation if FZ5L is set up highly, please be careful. A trip may occur according to load
conditions.
Note.6) Setting of this function will influence following DC injection brakings.
. DC injection braking by terminal command (the input terminal functions 22 and 23)
2. DC injection braking by command via communication
3. DC injection braking when FZ25 {(Jog stop control) is set at .
4. DC injection braking when F 5[/ J(Emergency stop mode selection) is set at & or 5.

N

6.9 Jog run

Jog run frequency
Jog stop control

Function
The jog run parameters are used to jog the motor. When a jog run signal is given, the jog
run frequency is put out immediately irrespective of the predetermined acceleration time.

Jog run is operational when the terminals S4(assigned to Jog)-CC are active.
[Parameter setting]

Title Function Adjustment range Default setting
FAED | Jog run frequency | O.0 2 0.0 [HZ] 0.0

_ 7/: Deceleration stop, {: Coast stop, -
Fc'& (| Jog stop control ::": DC injection braking' stop 4

<Example of jog run>
IForward jog run when $4-CC (Jog terminal) is ON, and F-CC are ON (connected)|
|Reverse jog run when S$4-CC (Jog terminal) is ON, and R-CC are ON (connected)|
( |Forward run (or reverse) if a frequency reference is given when F-CC are ON (or R-CC are ON)| )

Output frequency [HZz]

A
Setting frequency Edrward
Forward Forward
Reverse o
0 v
sTcc | L

F-CC
R-CC

s4cCc |

Setting frequency |

0 The terminals S4 and CC assigned to jog run are enabled when the operation frequency is lower than
the jog frequency, and they are disabled if not. To switch to jog run during normal operation, set the
forced jog run parameter (input terminal function selection) at 50 or 51 (inversion), and 52 or 53
(inversion).

0 Jog run is operational when the jog run terminals S4-CC is active (ON).

0 Priority is given to jog run even when an operation command is entered during jog run.

O In control panel operation mode, setting the parameter = {5 (input terminal priority selection) at {
makes it possible to perform jog run, using the Run and Stop keys.

0 Evenwhen F 75 ! issetat ! or {, an emergency DC injection braking stop can be used (F 5} 7 is
setat & or ).

0 If F-CC and R-CC are ON simultaneously when £ {[i5 (Priority selection) is set at i (reverse run),
operation modes switches as follows:

Forward jog run -> slowdown stop (jog frequency -> 0 [Hz]) -> reverse jog run.

[Setting of jog terminals S4-CC]
Assign the control terminal S4 to jog run (default setting:16 (preset-speed #4).

Title Function Adjustment range Setting value
FiIlE Input terminal selection #8 (S4) O 135 {5 (Jog run)

Note) During jog run, Low-speed signal may be output but not RCH signal, and PID control is disabled.
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6.10 Jump frequency - Jumping resonant frequencies

Jump frequency #1
Jump frequency band #1
Jump frequency #2

F2 73| Jump frequency band #2
Jump frequency #3
Jump frequency band #3

e

Function

These parameters are used to jump resonant frequencies to avoid resonance with the
natural frequency of the mechanical equipment operated. In jump mode, the motor
exhibits hysteresis with respect to the jump frequency.

__________________________________________________________________________________

Output frequency [Hz] A

Jump frequency band #1
=]
oo I)

A
Jump frequency #1(F 2 75) ]
A

‘v

Jump frequency #2(F 2 72)

Jump frequency band #2

> >
‘vr

Foid

K
4 Jump frequency band #3
> F25 ’

L

Jump frequency #3(F 2 TH)

> >

p Setting frequency

[Parameter setting]

Titl Function Adjustment range Default setting
FZ270 | Jump frequency #1 oo oFM o.o
FZ2 7! | Jump frequency band #1 oo J0.0 oo
FZ2 72 | Jump frequency #2 oooFH oo
F2 73 | Jump frequency band #2 | 0.0 0.0 0.0
FZ2 7 | Jump frequency #3 oo oFH o.0
FZ2 75 |Jump frequency band #3 | .00 40.0 0.0

If the upper limit frequency (/. ) is within a jump frequency range, bl

it is limited to the lowest frequency in the jump frequency range.

If the lower limit frequency (L ) is within a jump frequency range,

=~
=~

it is limited to the highest frequency in the jump frequency range. b

Do not overlap upper limit fregency (/L ) and lower limit ’

frequency (L L) within a jump frequency range. If they are :;
overlapped,it is operated lowest jump frequency. £ :‘K
Do not overlap two or more jump frequency ranges,or it cannot > \

be operated within normal range. Jump frequency
The operation frequency is not jumped during acceleration ;54 #2

or deceleration.

6.11 Preset-speed #8 15

Jump frequency
band #1

| F2B7| | F294 | Preset-speed #8 #15
Refer to 5.14 for details.
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6.12 PWM carrier frequency

mNa¥al
Fjuu

Function

PWM carrier frequency

1) The sound tone of acoustic noise can be changed by adjusting the PWM carrier frequency. This

2) Decreasing the carrier frequency is also effective in reducing electromagnetic.
Note) Decreasing the carrier frequency reduces electromaganetic noise but increases acoustic noise.

[Parameter setting]

[}
[}
[}
adjustment is effective in preventing the motor from resonating with its load(machine) or its fan cover.i
[}
[}
I

Title

Function

Adjustment range

Default setting

<
-

g}
pur]

-
[y
~
[y

PWM carrier frequency

| iy
[

(5.0(8.0, 5.0) kHz)(*1)
[Upper limits differ by applicable motor
capacity. Refer to the table below.]

Model
dependent

(*1)Setting the PWM carrier frequency larger than the default value, reduction of rated current is
needed. For details, refer to figure and table below.

Rated current [%] A

100

Default setting

Upper limit

>
PWM carrier frequency [kHz]

Voltage | Applicable motor | PWM carrier freq. [kHz] Rated current Max value, no rated current
class [V]| capacity [KW] | Default setting | Upper limit | at upper limit [%] reduction is needed [kHz]

gg %12 18.5 12 15 No need of rated current reduction
3.7 12 15 90 12
15 12 15 95 12
22 12 15 90 12

200 39 12 15 93 12
37 8 15 No need of rated current reduction
45 8 15 80 8
55 2.2 8 85 3
75 90 2.2 5 No need of rated current reduction
225 1?:2’18.5 12 15 No need of rated current reduction
3.7 15 22 12 15 90 12
30 12 15 89 12

400 37 8 15 No need of rated current reduction
45 8 15 80 11
55 8 15 65 8
75 2.2 8 70 4
90/110 220 2.2 5 80 2.2
280 2.2 5 75 2.2

Note1) In vector control mode, set the carrier frequency to 2.2 [kHz] or over. Operation may
become unstable if the carrier frequency is lower than 2.2 [kHz].

Note2) In the case that the operation frequency is more than 130Hz,carrier frequency is limited
to less than 10kHz automatically.
Note3) Set the carrier frequency to 2.2kHz when sine wave filter (LFL,LFC)is used at output
side of inverter. Filter can be damaged by fire in the case of other than 2.2kHz.

6.13 Trip-less enhancement

6.13.1 Auto-restart (restart during free-run (coast))

Auto-restart
Auto-restart adjustment #1 Auto-restart adjustment #3

[}
{
{
{

F 3 {3 | Auto-restart adjustment #2

Auto-restart mode

A Warning

Mandatory

Do not get near the motor or the machine.
The motor and the machine unexpectedly restart after recovery from a momentary power
failure, which might cause injury to persons.
Stick caution labels to the inverter, the motor and the machine, to prevent accidents due
to an unexpected restart of them after recovery from a momentary power failure.
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Function
Auto-restart detect the rotating speed and direction of rotation of the motor during coasting
or momentary power failure, to ensure that the motor restarts smoothly (Motor speed
search function). With this parameter, you can also switch from commercial power
operation to inverter operation without stopping the motor.

When this function is being performed, <<~ £ ~ 477 is displayed.

e —————————

Step 1: Set the control method of Auto-restart
1) Restart after a momentary power failure

Input voltage

Motor speed / _\ \
N,
>
ON

F-CC i orF

F 30 != . This function is performed when the inverter recovers from a momentary power

failure after under-voltage of the main circuit and the control circuit).
Title Function Adjustment range Default setting | Setting value

1. Disabled
: Enabled(at power failure)
: Enabled(at ST ON/OFF)
: Enabled( ! + 2)
* This function is performed in retry mode regardless of the setting of this parameter.
* The function (F /,=,3)is activated when the reset of trip or the control power is turned on.

P
* The function (F

Y

Auto restart
(Motor speed search)

™ -
K3
-~
o
=
(XX

2
ey

~
™

{
{

[N I,

) (—
) (=1
3101 1= 1,3)is activated when a voltage is detected in the main circuit.

Dt i

2) Restart of coasting motor (Motor speed search function)

Motor speed \
/7 4\ \

7
ON
F-CC | OFF
ON
sT-CC OFF
F 30 !=2": This function is performed when ST-CC are OFF and then connected again.
Title Function Adjustment range Default setting | Setting value
1. Disabled
c = « | Auto restart {: Enabled(at power failure) . I or 3
mau (Motor speed search) P Enabled(at ST ON/OFF) o L =
3: Enabled( { + &)

O To restart the inverter in control panel operation mode, press the RUN key after a power failure.
O When F 35 5 (Number of PG input phases) is set at { (single phase) in PG feedback vector control mode (' £ = &),
the inverter may trip (£ - {3 speed error) if the direction of rotation of the motor does not agree with.

Step 2: Set the mode of Auto-restart
[Parameter setting]

Title Function Adjustment range Default setting
: Speed search #1 (*1),(*2),(*3)
: Restart at coasted frequency #1 (*3) Model
: Restart at coasted frequency #2 (*3)
: Speed search #2 (*2),(*3)

r~
Lt}

Auto-restart mode
(When FFE is set at
£ or 5, set this
parameter at [J.)

I ~a

™

[XN]

bt N

-
~
[}

(XL

dependent

=

{: Special method
(*1),(*2),(*3): Refer to inside of - :box in the next page.

: This setting is for special usage. Do not set at this.
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[Adjustment value]

7 | Speed search #1 |
VF-A7 searches the motor speed and restarts. It detects the motor speed also at
the time of a power supply injection. This method needs setting of motor constant
parameters. Activation of zero speed motor needs waiting times.

¢ [ Restart at coasted frequency #1 |

It starts from the frequency, when coast started in instant electric power failure, ST
terminal OFF, etc... Usual starting is performed at the time of a power supply
injection and after F[IFF(Control circuit insufficient voltage) detection, at the time
of a trip reset.

2 [ Restart at coasted frequency #2 |

It starts from the frequency, when coast started in instant electric power failure, ST
terminal OFF, etc. It starts on setting frequency (speed reference frequency) at the
time of a power supply injection and after F [+~ F(Control circuit insufficient voltage)
detection, at the time of a trip reset.

[ Speed search #2 ]

This setting is used for the models 37kW or more. Do not set it as F 3 {%=5 for
other models. If it is set as F I /<=3 from a model 30kW or less, since the
rotational frequency of a motor is normally undetectable, there is a possibility that
trips, such as an over-current, overload, and an over-voltage, may occur.

The rotational speed and the rotation direction of a motor are searched It searches
also at the time of a power supply injection. The time taken to detect the rotational
speed of a motor becomes short as compared with the speed search #1.

(XX]

Use at factory default setting (0.4~30kW:F = {~=0 37~280kW:F 3 {H=7).
The setting ~ 5 /4= 1,2 is for short time starting without speed searching to save
waiting times(*1). It may give the machine load of torque momentarily so use it

carefully.

Caution! \
By using retry function F 373 together, auto restart function can be actuated at the time of
tripping.

|[Adaptation for elevator applications |

The load may go down in the waiting time after operation start si’gnal is inputted until it starts.
When you apply an inverter to an elevator, make the setting as * 3 /=[/. And do not use
the retry function.

[ In the case the auto restart function does not work |
When a trip occur at the time of auto restart, or auto restart function does not work well,
please adjust parameters referring to step 3.

(*1)Case F 3 {4 [
For the sake of motor speed detection after the power restoration, there are following waiting
times(longest time) at time of auto restart.

Type of inverter waiting times (longest time) [s]
VFA7-2004PL 2037PL 4007PL 4037PL About 2
VFA7-2055PL 2300P 4055PL 4300P About 4

When the auto restart function is selected, the 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.

Before using the auto restart function, be sure to confirm the setting value of the motor
constant parameters;F 52 FHOH, FH IO FHIC

If the wrong setting value is used, motor speed cannot be searched and tripping accident
such as over-current, overload, over-voltage, etc. can occur.

O In the case of the combination with a motor smaller two or more frames than inverter rated
capacity, this function may be unable to detect the rotational speed of the motor.

You cannot use a smaller capacity motor for check of operation etc., please be careful.

0 Even when the auto restart function is selected, motor speed may not be detected if the
frequency is more than 60[Hz]. In this case, tripping accident such as over-current, overload,
over-voltage, etc. can occur.

\Ifthe motor is idle state and motor-load is light, the motor may rotate a little. Be careful. /
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Step 3: Set the property of Auto-restart
1) Case F 3 {4=0

[Parameter setting]

Title Function Adjustment range Default setting

(X
a
)

cnoz Model dependent

=~
Ly

Auto-restart adjustment #1

)
[y

-
a
)

-
<<
A
‘anLl
-l

[

(
{
{
(0

[ L]

oo
s
g™
[y

Model dependent

LXK

Auto-restart adjustment #2

Example of setting) In the case adjustment value is /{.[/, set at {. ! {.2 and check the property.
Notice that in this case, waiting time for the restart grows to 110 120[%]. If it cannot be adjusted at
setting F3 {2, F3 {3, reset the range of F 4 3 (motor constant #2)at 20~30% lower.
2) Case FJ 1/ '-I 3
[Parameter setting]
Title Function Adjustment range Default setting
- Fast(0.5[s])(with a small inertia application)
- = (- | Auto-restart i Normal(1 .0[s]) Model
T3 adjustment #3 | £ :1.5 4.5[s] dependent
g SIOW(5 0[s])

This parameter adjusts the rising tlme of motor torque at time of restarting. Adjust this parameter to
inertia moment of the load.

6.13.2 Regenerative power ride-through control / Deceleration stop
Regenerative power ride-through control / Deceleration stop

Ride-through time / Deceleration time

,' Function

i 1) Regenerative power ride-through control

| When instant electric power failure occurs during operation, this function makes

| operation continue using the regeneration energy from a motor.

i 2)Deceleration stop

! When instant electric power failure occurs during operation, ttlis function stops the

! motor quickly compulsorily. A forcible stop is carried out in F 7 {[{(Deceleration

! time) using the regeneration energy from the motor. (Deceleration time changes with
: control.) After a compulsive stop, it maintains a stop state until operation instruction
| is once turned off.

_________________________________________________________________________________

[When power is shut off]

The time for which the motor keeps running

Input voltage varies with the inertial of the machine operated
; i and the loading conditions. So, conduct a test
Motor speed ree run time to determine the time before using this function.

Using this function in conjunction with the retry
~ function enables the inverter to restart without
- making a fault stop.
o wm The power ride-through control (F &2 = {)is
I* 30e 1l exercised for about 100 [ms]. (A inverter which
[When power fails momentarily] Applicable Motor capacity is 22kW or less is
able to continue to control the motor a few
seconds.)

Input voltage

Motor speed

/ >

Less than 100[ms] [F 707 ]

[Parameter setting]

Title Function Adjustment range Default setting
0. OFF
- =m o | Regenerative power ride-through {: ON (Regenerative P
rAue control / Deceleration stop power ride-through control) H
Z: ON (Deceleration stop)
F 3 ! | Ride-through time / Deceleration time |&.0 J20.0 [s] .

Note) Even if these functions are used, a motor may free run according to load conditions. In this case,
please use the auto restart function together.
Note) These functions do not operate at the time of torque control or posmon control

Note) Usual slowdown time comes at the time of notes F 35 2= and F 3 {5=0.0.
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6.1

3.3 Ret

function

Retry selection

A Warning

Mandatory

Do not get near the alarm-stopped motor and machine.

When the inverter is in retry mode, the alarm-stopped motor and machine unexpectedly
restart when the predetermined time has passed, and thus might cause you to get an injury.
Stick caution labels to the inverter, the motor and the machine, to prevent accidents
due to an unexpected restart of them because of the retry function.

m——————————

= = N

Function

The inverter automatically resets itself when it has tripped. During a retry, according to
the setting of ~ 7 /4 (Auto-restart mode selection) the inverter automatically restarts
and this function makes smooth motor activation possible.

[Parameter setting]

T|tle Function

Adjustment range

Default setting

o1
ru

~—
ll

Retry selection 0: Disabled, !

Lll

Y
i

<

times

-

Causes of tripping and retry process

Cause of tripping

Retry process

Canceling conditions

Momentary
power failure
Over-current
Over-voltage
Overload

a maximum of 10 consecutive retries

1st retry : about 1 [s] after tripping
2nd retry: about 2 [s] after tripping
3rd retry : about 3 [s] after tripping

10th retry : about 10 [s] after tripping

Retry is canceled if the inverter
trips again for reasons other than a
momentary power failure, over-
current, over-voltage or overload,
or if the inverter fails to restart
within the predetermined number
of retries.

Kinds of trips can be retried
grit 2 3 Over-current i { Overload of inverter X  Over heat
gr P 2F 3P Over-currentof DCinjection  [ILF  Overload of motor
agrt 2 3 Over-voltage L~ Overload of braking resister

No retry is performed if the inverter trips for the following reasons:

OC R !,2,3: Arm short circuit Er -5 : Interruption communication error
EFPH I : Phase failure(input side) £~ & : Gate array fault
EFHE : Phase failure(output side) £~ 7 : Output current detector error
ol : Loaded side over-current at start time £~ ~ 5 : Optional unit fault
EF {,EFZ2 . Ground-fault £~ -5 : Flash memory fault
E : Emergency stop £ - [l . Sink/source switching error
ELF I : EEPROM error £ - {3 : Speed error (Over speed)
Errrg : Main RAM error £- 17 : Key error
Er-rd : Main ROM error Others (other than the above)

. CPU fault

During a retry, the fault detection relay (FLA, B and C) is not active.

A virtual cooling time is set for trips due to an overload (L !,[L Z,0L ). Therefore, a
retry is performed after a virtual cooling time and the retry time have passed.

In the case of a trip due to an over-voltage (&J/F ! [F3), the inverter may trips again
unless the voltage in its D.C. section falls enough.
In the case of a trip due to overheating (i), the inverter may trip again unless the
temperature inside it faIIs enough; the inverter monitors the temperature in it.

A retry is performed if F 37 5 is set enabled, even if the trip holding selection parameter
FEO-issetat |.
During a retry, ~£r 45

parameter F 7 !

and the value selected with the status monitor selection
are displayed alternately.
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6.13.4 Dynamic (regenerative) braking - To urgently stop the motor

Dynamic braking mode selection
Dynamic braking resistance
Dynamic braking resistor capacity

e ——————— o

Function

Dynamic braking is used in the following cases:

1) need to stop the motor quickly.

2) The inverter trips because of an over-voltage (OP) during deceleration.

3) Fluctuation of load condition causes a regenerative power even at a constant s
peed such as press machine.

[Parameter setting]

Title Function Adjustment range Default setting
!: Disabled
F 44 | Dynamic braking mode selection {: Enabled/overload
: Model
detection enabled dependent
F 305 | Dynamic braking resistance O IOO0 Ql P
F 355 | Dynamic braking resistor capacity | 4.0 { E00.0 kW]

Default settings vary from model dependent. Refer to 6.13.4-4).
Protection level is defined by F 55 (Refer to 6.13.5).

Note 1) While dynamic braking is in operation, “P” blink is displayed at left side of the
monitor. (It is not an error.) The blink starts at achieving F & '&(over-voltage
stall protection level / dynamic braking protection level).

Note 2) In the case of oscillating of monitor or taking long time at deceleration, set
F 305 (over-voltage stall protection) = /.

Note 3) When using braking unit(PB3), set F F/4(dynamic braking mode selection) = [,

and F 305 (over-voltage stall protection) = .

p
1) An internal braking resistor (for 3.7kW model and smaller)

Power
supply

Internal braking
resistor

Inverter

Note) The internal braking resistor is already connected to terminals PA1 and PB1 (so
that the internal resistor is ready for use). When the internal braking resistor is not
used, change its connection from PB1 to PR1, and also change the setting of the
dynamic braking-related parameter. See 2) on the next page for the connection.

[Parameter setting]

Title Function Adjustment range Setting value
c =rw | Dynamic braking | [: Disabled .
"Y1 mode selection {: Enabled/overload detection enabled !
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2) An external braking resistor (optional)
a

) External braking resistor (with a thermal fuse) (optional)

External braking resistor
(optional)

© Motor
Power °_®
supply Y,

Inverter

[Parameter setting]

Title Function Adjustment range Setting value
c = | Dynamic braking {7 Disabled .
" -1 | mode selection {: Enabled/overload detection enabled !

In the case that the internal dynamic resistor is used in 3.7kW model or less, then do not
use any external braking resistors. When using an external braking resistor instead of
the internal resistor, change the connection of the internal resistor from terminal PB1 to
terminal PR1. (For boosting braking force)

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 F 375 and F 35 properly.

[Parameter setting]

Title Function Adjustment range Setting value
F 305 | Dynamic braking resistance R (e)
g Y W (] H H H H Iz xIN] Zrrer Any Value
F 215 | Dynamic braking resistor capacity | J.0 ¢ EHLU.L0 [KW]

[Externally connectable braking resistors (resistance)]

Voltage | Applicable motor Internal braking Minimum admissible resistance
class [V] capacity [kW] resistor connected externally [Q]
0.4, 0.75 63
1.5 120[W] - 70[Q] 35
2000 52 25
3.7 120[W] - 40[Q] 17
0.75, 1.5 100
400 2.2 120[W] - 150[Q] 67
3.7 40
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4 )
b) When using a braking resistor without thermal fuse

External braking resistor

If no power supply is provided THR (optional)
for the Contro' CIrCUIt .................................

T e

Inverter Forward/stop
Reverse/stop
(*1) Connection when using an MCCB with a top coil instead of an MC.
(*2) A step-down transformer is required for 400V models but not for 200V models.
[Parameter setting]
Title Function Adjustment range Setting value
- = | Dynamic braking 7 : Disabled .
" “Y " | mode selection {: Enabled with over load detection )
E 305 | PBR resistor L Inon Q) Any value (*3)
F 305 | PBR resistor capacity | 4.0 { EO [kW] Any value (*3)

(When the standard internal braking resistor option is not used, be sure to set the parameters F308

and F309 properly for overload protection.)

(*3) F 31 5 is for overload protection of our optional PBR and PBR3 type. Please consider the

protection at external thermal for DGP type.

A thermal relay (THR) must be connected as the last resort for fire prevention in case a failure
occurs in the overload and over-current protective functions provided for the inverter to protect the
braking resistor. Select and connect a thermal relay (THR) with a capacity (watt) commensurate
with that of the braking resistor used.

- Caution -

I 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 8.1.)

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 F602. (Refer to 6.25.3)

Control power unit option 22kW or less

output also is retained.) For optional
control power supply units, refer to 9.4.

r ——————————————— ~
' ! In a circuit where a control power supply
I 20KW is connected to RO and SO, when the
. P or less | - ey

Option . MC in the main circuit is turned off when
I | a trip is occurred, trip data is saved so
i . that trip messages can be displayed (FL
: I

]

When using a custom braking resistor, be sure to select a braking resistor with a resistance larger
than the minimum admissible resistance. Refer to 4 on the next page for the minimum admissible

resistance.
%

o
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3) Selection of braking resistor option and braking unit

Model braking resistor option / bl_'aking unit
Type form Rating

VFA7-2004P 2022PL Installed 120[W] - 70[Q]
VFA7-2037PL 120[W] - 40[Q]
VFAT7-2055PL PBR3-2055 120[W] - 40[Q]><2P (240[W] - 20[Q])
VFA7-2075PL PBR3-2075 220[W] - 30[Q]>=<2P (440[W] - 15[Q)])
VFA7-2110P PBR3-2110 220[W] - 30[Q2]>=<3P (660[W] - 10[<2])
VFA7-2150P 2185P PBR3-2150 220[W] - 30[Q]>=<4P (880[W] - 7.5[Q)])
VFA7-2220P PBR3-2220 220[W] - 27[Q]>=<8P (1760[W] - 3.3[Q])
VFA7-2300P PB 3-2300 200[W] - 5[Q]>=<3P2S (1200[W] - 3.3[Q2])
VFA7-2370P1 2550P1 PB 3-2550 200[W] - 5[Q]>=<5P2S (2000[W] - 2[Q])
VFA7-2750P1 2900P1 (*3) DGP600W-B1 3.4[kW] - 1.7[Q]
VFA7-4007PL 4037PL Installed 120[W] - 150[Q]
VFA7-4055PL PBR3-4055 120[W] - 160[Q]>=<2P (240[W] - 80[<2])
VFA7-4075PL PBR3-4075 220[W] - 120[Q]>=<2P (440[W] - 60[Q])
VFA7-4110PL PBR3-4110 220[W] - 120[Q]>=3P (660[W] - 40[Q])
VFA7-4150PL 4185P PBR3-4150 220[W] - 120[Q]>=<4P (880[W] - 30[Q])
VFA7-4220P PBR3-4220 | 220[W] - 30[Q]>=<4P2S (1760[W] - 15[Q])
VFA7-4300P PB 3-4300 |200[W] - 20[Q]><3P2S (1200[W] - 13.3[Q])
VFA7-4370P1 4750P1 PB 3-4550 200[W] - 20[Q]>=<5P2S (2000[W] - 8[Q])
VFA7-4110KP1 4160KP1 (*3) | DGP600W-B2 7.4[kW] - 3.7[Q]
VFA7-4220KP1 (*3) DGP600W-B3 8.7[kW] - 1.9[Q]
VFA7-4280KP1 (*3) DGP600W-B4 14[kW] - 1.4[Q]

(*1) The values in ( ) are the total resistor capacities (watt) and resistances (Q) of braking resistors.

(*2) Type form

PBR3-—1111 : Braking resistor (Connected to PA, PB terminal.)

PB3- 1111 : Braking unit ( [Braking resistor + Braking resistor drive circuit] are

installed. Connected to PA, PC terminal.)
DGP600W-B1 : Braking resistor (Connected to PA, PB terminal.)

(*3) To use braking resistor(DGP600 series), installing a braking resistor drive circuit option is needed.

4) Connectable braking resistors and their minimum resistances

The table below lists externally-connectable braking resistors and their minimum ad
missible resistances. Do not connect any braking resistor with a resistance (total
resistance) smaller than the minimum resistance admissible for it.

Applicable motor 200V class. _ 400V class _
capacity [kW] St:_:mdard minimum St_andard minimum
option [Q] resistance [Q] option [Q] resistance [Q]
0.4 70 (Installed) 63
0.75 70 (Installed) 63 150 (Installed) 100
1.5 70 (Installed) 35 150 (Installed) 100
2.2 70 (Installed) 25 150 (Installed) 67
3.7 40 (Installed) 17 150 (Installed) 40
5.5 20 10 80 40
7.5 15 10 60 40
11 10 10 40 40
15 7.5 7.5 30 30
18.5 7.5 5 30 20
22 3.3 3.3 15 13.3
30 3.3 3.3 13.3 13.3
37 2 1.7 8 6.7
45 2 1.7 8 6.7
55 2 1.7 8 5
75 1.7 1.3 8 3.3
90 1.7 1
110 3.7 2.5
132 3.7 2.5
160 3.7 1.3
220 1.9 1
280 1.4 1
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6.13.5 Avoiding over-voltage trip

Over-voltage stall protection
Over-voltage stall protection level (high response)

Over-voltage stall protection level

o

Function

The functions automatically keep constant or increase the output frequency to prevent
tripping due to over-voltage in the DC bus during deceleration or constant-speed run. When
the over-voltage stall protection is active, it may take longer than the deceleration time.

__________________________________________________________________________________

N ——

Maximum frequency .- If DC voltage rise and reach the level set

up by FEZE, output frequency will be
controlled in order to control this rise. If DC
voltage rise more and reach the level set
up by F5'5, this control operation is
performed with hiah response.

Output frequency

Set deceleration time ——=: “—J— Real deceleration time (differ from regenerative power)
A : :

« Over voltage stall protection level (hlgh response) I FEZ
« Over voltage stall protection level / F 525

DC voltage

Y

[Parameter setting]
Title Function Adjustment range Default setting

/. Enabled, {: Disabled -
C I75 |Over-voltage stall protection o P oo . ¥
s 9 P 2 Enabled (forced quick deceleration) -
- Over-voltage stall protection level - -
‘1_ ‘I-_’ ':l 5 g p _‘:i Lﬁ' ' ’-l ’L-l' %] l’ _'l’ ‘:l

(high response)
Cr JC 0 (

2 5 |Over-voltage stall protection level |50 &'50 [%] f
5 serves also as the level of dynamic (regenerative) braking operation.(Refer to

=
L]
I”
|

13.4)

oy

’3

6.13.6 Adjusting the output voltage and voltage compensation

Voltage of base frequency(output voltage adjustment)
Selection of base frequency voltage(voltage compensation)

Function

|Vo|tage of base frequency (output voltage adjustment)|

This parameter set the base frequency i voltage. And this parameter can make it so that no

|

|

|

|

i

I voltage exceeding the F 75 value is put out. (This function is active when F 3 7 is set & or 7.)
|
|
|
|
|
|

Selection of base frequency voltage (voltage compensation)
The function keeps the V/f ratio constant for prevention of torque drop at low speeds
\ even when the input voltage drop.

_________________________________________________________________________________

S

oVoltage compensation... The V/f ratio is kept constant even at input voltage fluctuation.
oVoltage limitation ... The output voltage is limited to F J/5. If the voltage compensation fun

ction is disabled, no limitation is imposed to the output voltage.
[Parameter setting]

Title Function Adjustment range Default setting
Vn;:n
FI0E Base frequency veltage #1 0.0 5000 V] o' n ’[’V]

(output voltage adjustment) HO0.0 V]

11 without voltage compensation(limitless output voltage)

: with voltage compensation(limitless output voltage)

~ - |Base frequency voltage
: without voltage compensation(limited output voltage) !

(voltage compensation)

'
(LT

7 : with voltage compensation(limited output voltage)
If F3007 is set at [ or &, the output voltage varies with the input voltage.
The output voltage does not exceed the input voltage, even if the base frequency voltage
(F30E) is set above the input voltage.
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The ratio of the voltage to the frequency can be adjusted to the motor capacity. Setting

FI0Tat 5

7 enables the inverter to prevent the output voltage from increasing with the

|nput voltage when the operation frequency is higher than the base frequency.

[F 3 7=0: no voltage compensation/not limited]
A Input voltage
high
put I
Rated voltage voltage / _— low
Output
voltage
V]
>
0 Output frequency
Fr oo
D L’r o, 0

Z 201 = 1.
[ X Ll

y

voltage compensation/not limited]

7

Input voltage
FI05 niah
Output low
voltage
\4!

\4

0 Output frequency

The output voltage can exceed F3i5 if the output
frequency is higher than the base frequency ##,

1: no voltage higher than

Rated voltage the input voltage is put out.

even when F30L is lower than the input voltage.

[F 30 7=2: no voltage compensation/limited] [F 30 7=3: voltage compensation/limited]
A Input voltage A Input
. voltage
Ut e fln 4 high F306 high
——— " voltage,
Rated voltage / I I
low Output low
Output voltage
voltage
V] V]
> >
0 Output frequency 0 Output frequency
o ¥l [y
L L, L=

1, no voltage higher than

Rated voltage the input voltage is put out.

6.13.7 Prohibiting the reverse operation

Reverse-run prohibition

Function

] \
! |
i The function prevents the direction of operation from being reversed in case an in |
I correct operation signal is given. i

[Parameter setting]

Title Function Adjustment range Default setting
- = «( | Reverse-run | [J: Permitted, {:Reverse run prohibited &': Forward run prohibited, "
"= " U1 prohibition = Direction designated by command permitted(*1) "'

(*1): Top priority is given to the command specifying the direction of rotation (forward run or reverse
run command).In preset-speed operation mode or forced jog run mode, you can prevent the motor
from rotating in the opposite direction to that specified by the forward run or reverse run command.

* Caution!

This parameter is invalid in positioning mode. In addition, if the motor runs in a prohibited direction in
preset-speed mode or forced jog run, operation commands become invalid irrespective of the control mode.
If the motor constant is not set optimally in vector-control, automatic-torque boost mode, the motor may
slightly run in reverse direction because of the slip frequency. Before using this parameter, set parameter

F 4 7 (stop frequency) at a frequency close to the slip frequency. When the inverter is in sensor vector

control mode (Ft =& and FI58 =2, depending on the setting of / F 300 {, the motor may rotates in the
opposite direction to that prohibited when it is turned off and then on again, regardless of the setting of this
parameter.

F-30




TOSHIBA

6.14 Drooping control

"
"y
c2

Drooping gain

Speed at a drooping gain 0%
Speed at the drooping gain F 72
Drooping insensitive torque band

"
|
"y
Py | -a
3

i
Ly |
) X ) X
gy

F 324 | Output filter for drooping
FFunctlon )

When operating a single load with more than one inverter and one motor, these parameters distribute
the load to the inverters. These parameters can adjust the frequency range, the insensitive torque band

m——————————

and gains.
- — Drooping
A Drooping A gain
gain F328
— F3ee] [F2
/e? Internal tc;que reference ?requency
Fach
Dead band < >
Dead band
[Parameter setting]
Title Function Adjustment range Default setting
F 325 | Drooping gain oo 10n %] o
F 37 ! | Speed at a drooping gain 0[%] O 3200 [HZ] co.n
£ 322 | Speed at the drooping gain £ 378 O 320.0 [HZ] Lo.n
F 373 | Drooping insensitive torque band o 0o %] ‘o
F 324 | Output filter for drooping .0 200.0 [radls] no.g

When torque larger than the dead band torque is applied, the frequency is decreased (during power
running) or increased (during regenerative braking).

Drooping takes effect within the frequency range above the frequency set with F 32 /.

In the frequency range between F 37 ! and F 577, the drooping rate varies with the torque.

The change in the frequency during drooping can be calculated as described below.

a) Gain by internal torque reference (Gain 1)
If internal torque reference [%] O

Gain1 internal torque reference dead band / 100

Grain 1 needs to be set at 0 or a positive number.
If internal torque reference [%] O

Gain1 internal torque reference dead band / 100

Grain 1 needs to be set at 0 or a negative number.

b) Gain by frequency after acceleration (Gain 2)

fLF3IZ (] [F322]

(]
X

P g

Frequency after acceleration Frequency 1 set with

Gain2 0

Frequency after acceleration  Frequency 2 set with
Gain2 Drooping gain / 100

F-31

[ ——



TOSHIBA

6.15

If frequency 1 frequency after acceleration frequency 2

Gain2
100 ( freq.2 freq1 [F32{])
fF32 (] [F327]
If frequency after acceleration frequency 1
Gain2 0

If frequency after acceleration frequency 1
Gain2  Drooping gain / 100
c) Drooping speed
Drooping speed = base frequency Note >« Gain1 >< Gain2

Note) For this calculation, assume the base frequency to be 100 Hz if it is higher than 100 [HZz].

Function for crane/hoist

Drooping gain {( freq. after acceleration freq.1 )}
x<

6.16

Light-load high-speed operation

Light-load high-speed operation switching lower limit frequency
Light-load high-speed operation load waiting time

Light-load high-speed operation load detection time

Light-load high-speed operation heavy load detection time
Switching load torque current during forward run

Heavy load torque during acceleration in forward direction
Heavy load torque during fixed speed in forward direction
Switching load torque current during reverse run

Heavy load torque during acceleration in reverse direction

TR TR TR TR TR TR TR TR TR TR
| W] [N [N [N [N [N [N [N [N [N
AT (] ] (] ] (] ] (] (] (] [
Q| (W (OO |~ (O] W (2] [Wy| [Py |-~ | [ED

Heavy load torque during fixed speed in reverse direction

"M
LK)
g

Automatic light-load high-speed operation frequency

Commercial power/inverter switching

m——————————

Output signal selection of commercial power/inverter switching
Commercial power/inverter switching frequency
Inverter side switching waiting time

Commercial power side switching waiting time

it
| (W] (W] (W) (W
[N | M T (M | M | M }
Q| |~4| O] | | £

Commercial power switching frequency holding time

Function

The function switches between the commercial power and the inverter operation witho
ut stopping the motor in case of tripping or by sending a signal, and also to transmit
switching signals to an external sequence (MC, etc).
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[Parameter setting]

Title Function Adjustment range Default setting
: OFF
Output signal selection of {: Automatic switching in case of trip
FIgY commercial power/inverter Z': Commercial power switching frequency setting o
switching enabled
3:Both ({+2)
r o |Commercial power/inverter 0 FHIHZ o
" = < < Iswitching frequency Hueu
- - ~ ~ | Inverter side switching Model
o OCC szl
7 330 | waiting time [Model dependent]  7ir../ [s] dependent
c o - |Commercial power side 037 10000 g
7 & 4 1 Iswitching waiting time - ) Lo
- - -~ ~ |Commercial power switching | - - - =
- JC o ( (o =
)~ 3 20 |frequency holding time g.do il [s] c.u
(*1)The trips which is followed by automatic switching are trips other than L, EF {, EF 2
and £.

Commercial power switching

[Timing chart] freq. holding time

Commercial power/inverter <> Detecting time
switching frequency
Frequency Reference / g s
Inverter side switching
MC output for inverter operation waiting time
Commercial power/inv. Switching ON <> ON
output (P24-OUT1) - - —
Commercial power side SWItChIng>>
iting ti ToC T
MC output for commercial waiting time
power operation < ’l ON >>
Commercial power/inv.
switching output (P24-OUT2) >
Commercial power switching ON ))
signal (S3-CC) >>
ST (standby) signal OoN

(ST-CC)

\
Commercial power switching signal S3-CC ON 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 Setting value
- == o | Output signal selection of o 03 7 or 3
” 2 24 7 | commercial power/inverter switching | ~ - c or
R ial invert itchi
Fad55 fCrIgngjrgsg;lla powerfinverter switching | 7 £ 14 [z Power source frequency, etc.
F 35 5 | Inverter side switching waiting time [Model depe;rEjeEr'1’t[]S] Model dependent
- - ~ - | Commercial power side switchin - _
F451 waiting time i ’ .37 10.00 8] N
- - o | Commercial power switching oot 100 sl <
™ 3 44 ] frequency holding time Hero tud C.u
T - :
£ ¢ 7 | Input terminal selection #7 (S3) o135 o /Lin.v(ecitc;Tsmv(vei;glrﬁlnz;)wer
e . H
[ i i Y Y & : (Commercial power
= {31 | Output terminal selection #1 (OUT1) | [ i1y Jinverter switching output 1)
- . . ~ 5. (Commercial power
[ B Y] ] IR =] T 11
F {3 ! | Output terminal selection #2 (OUT2) | [ 11y J/inverter switching output £2)
/2 \
Caution!

0 Before switching to the commercial power, make sure that, when the motor takes power directly from
the commercial power, it rotates in the forward direction as defined for operation by the inverter.
Do not set the Reverse-run prohibition parameter F 3 { ! at & or I that forward run may be
prohibited. These settings make it impossible to switch the inverter to the forward run position,
and thus to switch from the inverter to the commercial power.
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6.17 PID control

Signal selection of PID control
Delay filter

Proportional (P) gain

Integral () gain

PID deviation upper limit

PID deviation lower limit
Differential (D) gain

T e T e T e T ]
L] | (] | | (| [
CN | |On| [T (o0 |On] (S0
W 1 g ] L ] P i

M
Uy
on
on

6.18 Speed feedback/positioning control

Number of PG input pulses
Number of PG input phases

PG disconnection detection
Electronic gear

Position loop gain

Positioning completion range
Frequency limit at position control
Current control proportional gain
Current control integral gain
Speed loop proportional gain
Speed loop integral gain

Motor counter data selection
Speed loop parameter ratio

e

| || |
~| [ET ||| (T
€| |wD| [E|| -

"
|
-

] P,

B T T e e O O e T
0| || ] || ] [ | ] [
| (| [ | [ | [ | [ | [ =] [ =t
R T P L T L Y g RO

6.19 Preset speed operation mode

| F380 | | F395 | Preset speed operation modes

Refer to 5.14 for details.
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6.20 Setting motor constants

FY0L0 | Auto-tuning FY

FY0 ! | Slip frequency gain| FY Number of motor poles
FYO Motor constant #1 | FY Rated capacity of motor
F4Y4L3 | Motor constant #2 | F4 /3 | Motor type

FHI4 | Motor constant #3 | F4 /4 | Auto-tuning prohibition
FY05 | Motor constant #4

!

Motor constant #5

!

{
[
{
[
{
{

A Warning

Do not set the motor parameter #3(Exciting inductance: F /1) less than or equal to a half
of default value. If the motor parameter #3(Exciting inductance: ~4/[!~) was set at a
Mandatory extremely small value, stall prevention function would work and output frequency would rise.

When using the vector control or the automatic torque boost, it is necessary to set (tuning) motor

constants. You can set motor constants by any of the following three methods.

After setting by one of three methods, drive the motor.

1) Using the automatic V/f mode setting (A1/c') to make the setting of the motor control mode
selection (F'£) and the auto-tuning parameter (F 4 [J) at a time

2) Setting the motor control mode (£ ) and the auto-tuning parameter (~ 4 [}) individually

3) Setting the motor control mode (%) and setting motor constants manually

<Note> If tuning error (£ ) occurs when the power is turned on, set the motor type £+ {7 at 4 (others).

[Selection 1: Setting by the automatic V/f mode]

This is the simplest way of setting. With the automatic control parameter, you can set the
automatic torque boost, the sensorless vector control and the auto-tuning parameter at a time.

| Automatic V/f mode AU 2

{
{

| Automatic VIf mode AL/ 2 (Sensorless vector control + auto-tuning) |
b |

(Automatic torque boost + auto-tuning) |

| Automatic V/f mode Al/Z2 J (Automatic energy-saving + auto-tuning) |
Refer to 5.2 for details of this setting.

[Selection 2: Individually setting the vector control and the auto-tuning]

This is the method for individually setting the vector control and the auto-tuning. You need to
set the control mode with the motor control mode selection - -, before auto-tuning setting.

| Set the auto-tuning FHY5GL 2 (Automatic tuning execution) |
[Parameter setting]
Title Function Adjustment range Default setting

: Without auto-tuning (internal table)
: Motor constant initialization (i after execution) o
: Automatic tuning execution (£ after execution)
Here are the setting conditions for each type of motor.

Auto-tuning

£
]
22

L P i

Applicable motor .
- Auto-tuning
Type motor poles Capacity
4p Same capacity as the inverter Not required
Toshiba Different capacity from the inverter
standard motor Same capacity as the inverter .
others - - - Required
Different capacity from the inverter
Other motors

F-35



TOSHIBA

[Setting procedure]

Key operated | LED display Operation
The running frequency is displayed. (Make this setting when
o the motor is out of operation.) (If the monitor display momde

setting parameter £ 7 {7 is set at [{[Running frequency])

Press the Monitor key to call up the first basic parameter

! e

H L {(automatic acceleration/deceleration).

Select the parameter F 4 - - (extended parameters of = [J [
to 45 5)bypressing or key.

@ Funn Press the Enter key to activate the parameter F 4 [ 7.

I Press the Enter key to display the parameter setting.

Change the parameter setting to & (Automatic tuning
execution) by pressing key.

Press the Enter key to save the change. Then, - 4 [} and
the set value are displayed alternately.

...........................................................................................................................................
.

Cautions in setting the auto-tuning parameter )
Connect the motor before auto-tuning. Do not proceed to auto-tuning before the motor comes§
to a full stop. If the auto-tuning function is activated immediately after stopping motor, it
sometimes fails to work normally because of a residual voltage.

A voltage is applied to the motor during auto-tuning, though it is too low to rotate the motor.
Usually, auto-tuning terminates in some dozens of seconds. If an error occurs, however, the
inverter trips (display £ £ =) and no motor constant is set. :
The auto-tuning is incapable of tuning special motors, such as high-speed or a high slip
motors. When using such a motor, set motor constants manually as described in Section 3.

If auto-tuning causes the inverter to trip easily because of an over-voltage {JF or an over-
current I, change the setting of the load inertia moment parameter * ~/[1 5. Refer to the
Step 2 for the adjustment of - =1 5.

When the inverter is used for a crane/hoist, equip it with a protective device (mechanical
brake, etc.) with a sufficient capacity. Failure to do so might cause the crane/hoist to loose
speed and fall because the motor cannot produce sufficiently large torque during auto—tuning.g
When operating a motor in vector control mode, set the carrier frequency at 2.2 kHz

or over. Failure to do so might cause the vector control to be unstable.

If auto-tuning cannot be made successfully or an auto-tuning error (£ - =) occurs, set

the motor constants manually as described in Selection 3 below.

Notes about vector control: Refer to 5.10 9)

..........................................................................................................................................

[Selection 3: Individually setting the vector control and the manual tuning]

If a tuning error £ £~ occurs during auto tuning or the sensorless vector control charact
eristic needs to be improved, you may set motor constants individually.

Title Function Adjustment range Default setting
F Y ! ! |Number of motorpoles |2 4. 5.8, !0,!2, !4, & Y
F 4 |2 |Rated capacity of motor |[{. { [Model dependent] [kW] Model dependent

: Toshiba standard motor #1 (*1)
: Toshiba VF motor

: Toshiba V3 motor

: Toshiba standard motor #2 (*1)
1. Other motors

(*1) Toshiba standard motor 1: World-energy series of totally-enclosed fan-cooled motors

Toshiba standard motor 2: World-energy 21 series of totally-enclosed fan-cooled motors

~——
1

g
(AN
]

Motor type

[ TP
Iz
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Step 1: Setting the rating of the motor

Check the motor for use. (pole number, rating capacity, type)

[ gy 2

Number of motor poles: ¢
Adjustment range Z,%.5.5,

#1

Motor type: F4 (S
- | Adjustment range

7! Toshiba standard motor

{: Toshiba VF motor
~': Toshiba V3 motor
J: Toshiba standard motor

. Toshiba standard motor #1
{: Toshiba VF motor
Z': Toshiba V3 motor
7. Toshiba standard motor #2

Other than 4P motor

Motor type: /

Y. Other motors

4P motor I.s motor Yes
capacity same with
Inverter capacity?
Set F4 { (Rated capacity) No
Setting f.! ZJEI kW] v
Set F4 {3 (Motor type) Set F+ ! (Rated capacity) Set F4 !3 (Motor type)
Setting fJ I Setting .7 280 kW] Setting
Set F4[Jf1 (Auto-tuning) Set F4 /3 (Motor type)
Setting ¢ Setting I
End of tuning Set FYII[! (Auto-tuning)
Setting |
A 4
Set FHY[!! (Auto-tuning)
Setting &
[ In case desirable
Set FH i (Nl-Jm-ber-of motor poles) property doesn't
Setting 24,55, {0, {2, IH, appear.

'

..................................................

:_ Caution

Give a Run command

- Panel displays "R ="
—Run (at least 30Hz)

Tuning error (EE )

appeared

tIln_case "FEn" (Tuning error) is :

: displayed at the time of power
‘injection, set FY {3 at Y.

...................................................

No trlp¢

End of auto-tuning

\ 4

Manual tuning
Set motor constant
parameters manually.

Refer to Step 2 in the
next page
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Step 2: Setting motor constants

This section describes how to set motor constants. Select the items to be improved and change
the related motor constants.

Slip frequency gain F 47 {

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.

Motor constant #1 F 4 [/ (Primary resistance) (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 overload trip, etc..

Motor constant #2 F 4/ J (Secondary resistance)
This parameter is to adjust the secondary resistance of the motor.
The larger the set value, the more the slippage of the motor can be compensated.

Motor constant #3 F 4/ 4 (Exciting inductance)

(A motor test record can be used for this setting.)

This parameter is to adjust the exciting inductance of the motor.

The larger the set value, the more the no-load current can be decreased.

Motor constant #4 F 4[5 (Load inertia moment)

This parameter is to adjust the transient response of the motor.

Setting this parameter at a larger value can reduce overshooting on completion of
acceleration or deceleration. Set this parameter at a value, which matches to the effective
moment of inertial.

Motor constant #5 F - {[! (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 be produced in high-speed ranges.
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mExamples of setting auto-tuning

Here are setting examples for each of the selections 1, 2 and 3 described in 6.20.
a) Combination with a Toshiba standard motor (4P motor with the same capacity as the inverter)
Inverter : VFA7 - 2037PL
Motor : 3.7[kW], 4P, 60[Hz]
[Selection 1]
Set the automatic V/f mode setting parameter 5 !/ = at
[Selection 2]
Set the motor control mode selection parameter F + at § (Sensorless vector control).

[Selection 3]
Set the motor control mode selection parameter F £ at 5 (Sensorless vector control).

-
L]

b) Combination with a Toshiba VF motor (4P motor with the same capacity as the inverter)
Inverter : VFA7 - 2037PL
Motor : 3.7[kW], 4P, 60[Hz]
[Selection 1]
Set the automatic V/f mode setting parameter = { ~ at .

[Selection 2]
1) Set the motor control mode selection parameter F = at 7 (Sensorless vector control).
2) Set the auto-tuning F 4 5 at 2.
[Selection 3]
1) Set the motor control mode selection parameter F £ at 3 (vector control).
2) Change the motor type F ~ {4 from [ (Toshiba standard motor) to { (Toshiba VF motor).
(When using a Toshiba VF motor with a rated capacity smaller than that of the inverter,
properly change the setting of the motor rated capacity parameter F 5 {7.)

1T (.
L

3) Set the auto-tuning F 57 at .

'

c) Combination with a standard motor other than the above Toshiba motors
Inverter : VFA7 - 2037PL
Motor 1 2.2[kW], 4P, 50[Hz]

[Selection 1]
Set the automatic V/f mode setting parameter 5 ./Z at .

[Selection 2]
-

1) Set the motor control mode selection FF at 3 (Sensorless vector control).
2) Set the auto-tuning parameter F 500 at .

[Selection 3]

1) Set the motor control mode selection ¥+ at I (Sensorless vector control).
2) Change the motor rated capacity parameter -4 {2 from 3.7 to 2.2

3) Set the motor type parameter F 4 {3 at [ (default setting)

1

1
-
LA,

6) Set the motor pole number parameter F~ { !
FHol FHD

7) Change the motor parameters (/ il

t o

FH 0, if needed.

DO Y
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6.21 Torque control

Refer to 5.11 for switch to Torque control

6.21.1 Torque reference

’

~

BT T T At B B T R B AL
S | L | L ) o T O L T I L I L L ) ) O g
Pyl (U] D] (D] Py << |~ [€D] |S2] [P
WI| (g Py (<< (€3] (W] |42 (OO (W] (W3

[N g g

"
c
Yy
c3

Torque reference selection
Torque reference mode selection
VI/Il reference point #1 rate

VI/Il reference point #2 rate

RR reference point #1 rate

RR reference point #2 rate

| ([ [
MUl M| [Py
on| |Fu (€3

RX reference point #1 rate

"1
ny
Ea

RX reference point #2 rate

BIN reference point #1 rate | F228

BIN reference point #2 rate

Function

VI/Il reference point #1
VI/lIl reference point #2
RR reference point #1
RR reference point #2
RX reference point #1
RX reference point #2
BIN reference point #1

BIN reference point #2

Panel torque reference (Refer to 6.29.11 for details.)

Selecting a mode of torque command in torque control mode.

20% F203] 100%

Current signal 4 20mAdc Il terminal
|
[Default setting] i [Arbitrary setting]
Motor torque [%] E Motor torque [%] 4
F2OE] 100 [=============3 : i e
| i
! i
i | F2o5
e 1 3 |
O TZmA 20mA i 0 N
|
i
Torque produced: 0% at 4mAdc and 100% : i The relationship between the torque
at 20mAdc. i1 command and the motor torque can be
! | changed. The F2{ {and F 7} 7 settings
i 0and 100% correspond to currents of 0
i and 20mAdc, respectively.
Voltage signal 0 10Vdc RR terminal
[Default setting] [Arbitrary setting]
Motor torque [%] Motor torque [%] 4
FZi5) 100 [~———""""""""T 2> : [F7 ]
|
|
i F2
0 ov 0V o N

F2 il 0% F2id| 100%

Torque produced: 0% at 0Vdc and 100%
at 10Vdc.

The relationship between the torque
command and the motor torque can be

[ g Y ]

0 and 100% correspond to voltages of 0
and 10Vdc, respectively.

]
[}
i
| changed. The FZ' /[ and F 2 ! settings
[}
[}
[}
[}
[}
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3) Voltage signal 0 =+=10Vdc RX terminal
[Default setting] [Arbitrary setting]
A A
Motor torque [%] Motor torque [%]
+100 —
oo«
FI_JI_:'G .......
-10v [F228) o - -10V -
Y +10V” Y +10V"

[F2iE] 0% [FZ2iE]

-100

100%

Torque reference

Motor torque: -100% at -10Vdc, 0% at OVdc and

+100% at +10Vdc.

[Parameter setting]

Torque reference

PPy gy gy g g g g g g gy g g gy g g g g g g gy

The relationship between the torque
command and the motor torque can be
changed. The FZ !5 and F 2 {F settings
0 and +/-20% correspond to voltages of

0 and +/-10Vdc, respectively.

Title Function Adjustment range Default setting

i Vi
Z: RR
7. RX

Torque . RX2(option)

Fu20 | reference | 5: Panel input 3

selection £ Binary / BCD input(option)
7: Common serial communication option(FA30)
£ Serial communication RS485(FA32)
5: Communication add-on cassette option(FA33)

I---ll

Note1) Selecting 5 (Panel input) activates the control panel torque reference F (%
Note2) Use 2 phases input type sensor when torque control is operated by vector control

with a sensor.

Note3) For sensorless vector control, “forward power running = reverse regeneration”
and “forward regeneration = reverse power running“ cannot be operated.
Use vector control with a sensor (2 phases) for these uses.

6.21.2 Torque reference filter

Function

When a motor drives a load with large inertia or when the gain cannot be increased

because the machine is not rigid enough to allow it, the motor sometimes vibrates. In
such cases, this filter is used to reduce the vibration. The smaller the set value, the
larger effect the filter can exert. (The response of the motor decreases to reduce the

vibration.)
\ /7
Title Function Adjustment range Default setting
F 42 ! | Torque reference filter ""‘-""“-" ‘33.3, gLl
te c 0 0.0 (without filter) (without filter)

F-41




TOSHIBA

6.21.3 Speed limits in torque control mode

FY4Z5 | Forward speed limit input selection
FYZE | Forward speed limit input level
Fyc Reverse speed limit input selection
FY2E | Reverse speed limit input level
FY430 | Speed limit (torque=0) reference
FY43 ! | Speed limit (torque=0) value

FY32 | Speed limit (torque=0) band

F433J | Speed limit (torque=0) recovery time

L
c -~

Function i
The function is to limit the rise in the output frequency of the inverter due to a drop i
of the load torque during operation in torque control mode. These functions are usef |
ul for protecting a machine. ,:

g ——

Reference torque set by a potentiometer

\/

\/

limit level
Speed

F 4 7(Reverse speed limit input selection)  :5(Parameter F~Z5)

Reverse speed limit input level) :Set a desirable torque limit level.

\ Coast stopV
Reverse speed
limit level P The speed varies according with the load torque.
mSetting with the control panel
A
Forward speed limit
input level T
Speed >
P Coast stop
Reverse speed limit _\
input level [ F428] The speed varies according with the load torque.
[Setting of forward speed limit level]
F -2 5(Forward speed limit input selection)  :5(Parameter F42'5)
F 4 - G(Forward speed limit input level) :Set a desirable torque limit level.
[Setting of reverse speed limit level]

I <J

(
o'

'l
Lt
1

- -
O I |
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mSetting by means of external signals

The speed limits can be changed arbitrarily by setting external signals.

[Selection of external signals]

-
)

L o
1o,

RR-CC—— 0 10V

[ W

[~

1

|
c
voltage signals RX-CC—— 0 =10V B
VI-CC —— 0 10V {
current signals — II-CC —— 4(0) 20mA {
Title Function Adjustment range Default setting
£ Invalid
o {: VI (voltage input)/ll (current input)
cu o | Forward speed limit input 2. RR (volume/voltage input) .
T2 | selection 3: RX(voltage input) L
Y: RX2(voltage input)(optional)
5: FHZE enabled
F 425 | Forward speed limitinput level |0.0 L1 [HZ] gn.n
i Disabled
{: VI (voltage input)/ll (current input)
o+ | Reverse speed limit input £: RR (volume/voltage input) -
"R | selection 3 RX(voltage input) L
Y: RX2 (voltage input)(optional)
5. F4 7 F enabled
F 475 | Reverse speed limit input level |H.0 UL [Hz] 0.0

[Speed limit with the center value specified by a reference]

Title Function Adjustment range Default setting
D:lnvalid, :VIII, Z:RR, F:RX
F4 30 |Speed limit (torque=0) reference o PP o
R e (torg ) 4:RX2(optional), 5: F4 3 ! -
F43 ! |Speed limit (torque=0) value 4.0 FH [HZ a.40
FH4 37 |Speed limit (torque=0) band .0 FH [HZ] HH
F433 |Speed limit (torque=0) recovery time |L.00 2510 o.20
¢Maximum-speed limit
““
“u"‘ <—  Speed limit center reference value
_— ""“ e
Speed limit KTy o’
““ ““
""‘ _-“‘
. . .
e Speed limit range
. Ry
““" os* *
““
.
oot Speed ref.

6.21.4 Torque bias and load sharing gain
Selection of synchronized torque bias input

Selection of tension torque bias input
Load sharing gain input selection

1) Selection of synchronized torque bias input

Synchronized torque bias

Speed control >

Torque control
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[Parameter]
Title Function Adjustment range Default setting
o Invalid
{2 VI
£: RR
7 RX
c = o | Selection of synchronized | 4: RX2 (optional) Py
FHCe torque bias input 5: Panel input (F 725 is enabled) o
5: Binary / BCD input (optional)
7. Common serial communication option(FA30)
£ Serial communication RS485(FA32)
5: Communication add-on cassette option(FA33)
FI25 Panel torque revised bias | _ 250 250 [%] o
input
Reverse
For a crane/hoist, an elevator
application, as lifted up and down at Forward
controlled speeds, its direction of e}
rotation is frequently reversed. In such
cases, the load can be started
smoothly, by adding load torque into
the torque reference equivalent to the Tension torque bias
additional torque, when starting as additional torque
acceleration after releasing the brake.
Additional torque
(fixed direction)
[Selection of external signals] -
[ g g
— RR-CC — 0 10V (0 250%) c
voltage signals RX-CC —— 0 =*=10V (0 250%) 3
— VI-CC —— 0 10V (0 250%) {
current signals —— lI-CC —— 4(0) 20mA (0 250%) {
2) Selection of tension torque bias input and load sharing gain input
Load sharing gain
Internal torque ref. »| Torque reference
Tension toraue bias I
Title Function Adjustment range Default setting
£ Invalid
{2 VI
Z:RR
F:RX
Fyn3 Selection of H:RX2 (qptiona‘l_) e 0
tension torque bias input | 5: Panel input (F 72 7 is enabled)
5 : Binary / BCD input (optional)
7. Common serial communication option(FA30)
£ Serial communication RS485(FA32)
5: Communication add-on cassette option(FA33)
F 72 7| Panel tension torque bias | I 258 [%] o
£ Invalid
{2 VI
Z:RR
F:RX
=1 | LOad sharing gain input 41 RX2 (optional) .
TR selection 5 : Panel input (F 72 5 is enabled) U
£ Binary / BCD input (optional)
7. Common serial communication option(FA30)
£ Serial communication RS485(FA32)
5: Communication add-on cassette option(FA33)
F 72 5| Panel load sharing gain O 250 [%] ‘0l
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RR-CC —— 0 10V
voltage signals ~|E RX-CC —— 0 =10V

VI-CC —— 0 10V
current signals —— |I-CC

6.22 Torque limit

‘
Mg
-

[X]
(K]

™
Ly Fg e

(0 250%)
(0 250%)
(0 250%)

—— 4(0) 20mA (0 250%)

"
Ung
£

Ty

Fy
FyYy
Fy4o

FyY

qg

3

Fy4Y
FY4S

FyY

Fy
Fy4g

FyY

Fd

Function
The function is to decrease or increase the output frequency according to the load
ing condition when the motor torque reaches the limit level.
Setting a torque limit parameter at 250.0 means "Invalid".

5
43

g

580

(1) Power running /regenerative torque limit

First, you need to set the polarity of each torque limit.

Selection of power running torque limit #1
Power running torque limit #1
Selection of regenerative torque limit #1
Regenerative torque limit #1
Power running torque limit #2
Regenerative torque limit #2
Power running torque limit #3
Regenerative torque limit #3
Power running torque limit #4
Regenerative torque limit #4
Torque limit mode (polarity)

Lt

g

1

Set F

Title

Function

Adjustment range

Setting value

-
]

]
1

(]

-
Ly

Torque limit
mode (polarity)

<

7.
[
‘.
(.

Power running/regenerative torque limit
Positive/negative torque limit

r~
Z2

a

limiting the torque with internal parameters (or on communication mode)

250% torque

................. Fug3
Power running
Regenerative
A"
Reverse F ~
Regenerative orward
Power running
............ NN ]
----- ~ 113

Torque limits can be set with the parameters F 44

[Setting of power running torque]

[Setti

~—
™

=

~

-~
T~

g

oy
1
oy
1
of
oy
1
oy
1

Li(Selection of power running torque limit #1) :Set at S( FH% )

{(Power running torque limit #1)

regenerative torque]

c'(Selection of regenerative torque limit #1)
(Regenerative torque limit #1)

:Set a desirable torque limit level.

:Set at 5(FHYT)

:Set a desirable torque limit level.
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mParameter setting

Title Function Adjustment range Default setting

{: Vl(voltage) / ll(current)

.
_ ..~ | Selection of power running € - RR(volume / voltage) _
=L =: RX(voltage) 5
TN torque limit #1 I 9 3

4': RX2(voltage)(optional)

’-:’ ’-llll l
F 44 ! | Power running torque limit #1 L OH58[%], 2500 Invalid 2500

: Vi(voltage) / ll(current)

i

{

.
Selection of regenerative B RR(volume / voltage)
.I

o o : RX(voltage) 5
[ I ~
torque limit #1 4 RX2(voltage)(optional)
S:FH43
F 44 3 | Regenerative torque limit #1 00 2458.580%], 25040 Invalid o500

------------------------------------------------------------------------------------------------------------------------------------------

W|th these parameters, you can set 4 patterns of positive torque limits and 4 patterns of
negative torque limits. Refer to 7.2 for the setting for switching from the terminal board.

Power running torque limit #1 F4Y ! Regenerative torque limit #1 FY4 3
Power running torque limit #2 F44YY Regenerative torque limit #2 FY<7F
Power running torque limit #3 F445 Regenerative torque limit #3 F4Y< 7
Power running torque limit #4 F4YY5 Regenerative torque limit #4 F4Y45

.,
-----------------------------------------------------------------------------------------------------------------------------------------

Note) If the value set with = 5/[7 { (stall prevention level) is smaller than the torque limit, then the value set
with F5L ! acts as the torque limit.

b) Limiting the torque with external signals

A
PN PPN F— 250% torque
..... | oS G
............ T ¢
v Power running
Regenerative
Ny,
7
Reverse Regenerative Forward
Power running A
................. \4 v
F e T T L L LI L L L L L L L E L L L L L L L L L L LI L L L L e 2500/0 torque

The torque limits can be changed arbitrarily by means of external signals.

[External signals]

CoLenert oo
r LA ) [
RR-CC —0 10V c
Voltage signals ~|E RX-CC —0 =10V 3

VI-CC ——0 10V
Current signals — -CC ——4(0) 20mA
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|
i
RX-CC i RR-CC VI-CC
|
Motor torque [%] ' Motor torque [%]
|
100 : 100
i
i
i 0 Ny,
-10V 0 ! oV i
ov OV
: ll-cC
i Motor torque [%]
|
100 | 100 f============> .
! 1
i :
| |
' |
' 0 1 >
E 4mA 20mA
Title Function Adjustment range Default setting
{: Vl(voltage) / ll(current)
.
_ | Selection of power running | £ - RR(volume /voltage) _
Fuyun ne 3: RX(voltage) 5
torque limit #1 .
4: RX2(voltage)(optional)
S:FyY
{: Vl(voltage) / ll(current)
.
_ - | Selection of regenerative £ - RR(volume / voltage) _
X} I_ll,:l L o RX(VO“GQG) ,_"
torque limit #1 .
4: RX2(voltage)(optional)
[ i N N )
J.-0- 10

The torque limit function is active in vector control mode. In V/f constant control mode, square reduction
control mode, and automatic torque boost mode, the torque limit function may not be functioned.
In torque control mode, the values set with these parameters limit torque reference.

(2) Positive/negative torque limits
First, you need to set the polarity of each torque limit. Set F 5[ at .

Title Function Adjustment range Setting value
cwc o | Torque limit {l: Power running/regenerative torque limit .
" 'Y | mode (polarity) !: Positive/negative torque limit !

a) Limiting the torque with parameters
Positive

A : Power running torque limit #1

Regenerative |Power running

Reverse Forward

Power running| Regenerative

\

: Regenerative torque limit #1

Negative
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Torque limits can be set with the parameters

[Positive torque limit]

)

~

-

[Negat

[Ny

NN

i X
Y'Y {(Power running torque limit #1)

ive torque limit]

L4 ~'(Selection of regenerative torque limit #1)

4 3(Regenerative torque limit #1)

mParameter setting

/(Selection of power running torque limit #1) :Set at

| gy NN
r

« 11

[y g NN
S(rFHH

:Set a desirable torque limit level.

(K]

:Set at 5(FHYT)

:Set a desirable torque limit level.

Title Function

Adjustment range

Default setting

Selection of power running
torque limit #1

: Vi(voltage) / ll(current)
: RR(volume / voltage)

: RX(voltage)

: RX2(voltage)(optional)

I:I_ll_l {

L.

<
-

Power running torque limit #1

L) [
0 _249.50%) 2504:

]
J

Iy

Invalid

-
<
-
<

=
N

Selection of regenerative
torque limit #1

: Vl(voltage) / ll(current)
: RR(volume/ voltage)

: RX(voltage)

4 RX2(voItage)(optlonaI)

g Py - [

Regenerative torque limit #1

i With these parameters, you can set 4 patterns of positive torque limits and 4 patterns of

: negative torque limits.

Power running torque limit #1 F4Y4 !

Power running torque limit #2 FH4Y
Power running torque limit #3 F4Y4E&

Power running torque limit #4 F4YF

Refer to 7.2 for the setting for switching from the terminal board.

Regenerative torque limit #1
Regenerative torque limit #2
Regenerative torque limit #3
Regenerative torque limit #4

[ ¥
:“t'i_Jl

Note) If the value set with F 5! { (stall prevention level) is smaller than the torque limit, then

b) Limiting the torque with external signals

the value set with F 5[

Positive

A

{ acts as the torque limit.

Regenerative

Reverse

Power running

N

Forward

Power running

Regenerative

o
o

s

Negative

The torque limits can be changed arbitrarily by means of external signals.
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[Selection of external signals]

-
-
2
S
]
<
=
[X]

g
)

T, C
RR-CC —0 10V c
Voltage signals { RX-CC —0 =10V E
VI-CC ——0 10V H
Current signals ——— II-CC —4(0) 20mA {
!
|
RX-CC i RR-CC VI-CC
|
Motor torque [%] ' Motor torque [%]
|
100 ' 100
|
i
i
i 0 >
-10V 0 N ov g
ov OV
! Il-CC
i Motor torque [%]
- !
100 ; 100 F-=======-=-=3 .
| |
i :
| |
i 0 L
E 4mA 20mA
Title Function Adjustment range Default setting
{: Vl(voltage) / ll(current)
.
. m | Selection of power running | 5 RR(volume /voltage) -
T torque limit #1 3 RX(voltage) -
q 4: RX2(voltage)(optional)
[P = W W ]
.0 1T 1
{: Vl(voltage) / ll(current)
.
_ - Selection of regenerative . RR(volume /voltage) _
Fuye |, it 41 3: RX(voltage) 5
orque fimi 4: RX2(voltage)(optional)
S F443

The torque limit function is active in vector control mode. In V/f constant control mode, square
reduction control mode, and V/f 5-point setting mode, the torque limit function plays the same
role as the stall preventive function (6.25.2).

In torque control mode, the values set with these parameters limit torque command values.
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6.23 Secondary acceleration/deceleration

6.23.1 Acceleration and deceleration patterns

Acceleration/deceleration pattern #1
S-pattern lower limit adjustment amount

[ |
F507

Function

These parameters are used to select an acceleration pattern and a deceleration pattern.
/

S-pattern upper limit adjustment amount

e e

Function

Adjustment range

Default setting

-
|
-
[Ky]
]
[X]

[y
-

Acceleration/deceleration pattern #1

Ii:Linear, {:S-pattern #1,
2 : S-pattern #2

=
(]

<.

(|
|

—r—
|
-
[Ky]

S-pattern lower limit adjustment

1 C
L i

IS0 (%)

-
Sig

y
[Ky]

Linear acceleration and deceleration

Typical pattern of acceleration and
deceleration. This pattern is used in
most cases.

2) S-pattern acceleration/deceleration #1
This pattern is used in cases where
a motor needs to be speeded up to
or slowed down from a high-speed
range of over 60 Hz in a short time
or where there is a need to absorb
shocks at the start of acceleration

and deceleration. This pattern of 0
acceleration and deceleration is [Foog|<[Aer ] % — |
suitable for the operation of
transportation and lifting equipment.

3) S-pattern acceleration/deceleration #2 Hz] A

In this pattern, the motor speeds up
slowly in weak-field areas where it
produces relatively small torque.

This pattern of acceleration and
deceleration is suitable for the
operation of high-speed spindles, etc.

Max. freq. | F H

[Hz] A

Max. freq. | FH |-~

= | amount
Fcm S-pattern upper limit adjustment 050 %] o
-~ ' | amount = -
[Hz] A

Setting freq.

A

>
< . [s]
JEL
1
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
>
] [s]
FSOT]=<[ALC ] %

Max. freq. [ FH | F----------;

Setting fre{

Base freq.

Y

y,

Effective acceleration time

A\ 4

[s]
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6.23.2 Switching of acceleration/deceleration #1, 2, 3 and 4

Acceleration time #2 Acceleration time #4
Deceleration time #2 Deceleration time #4

n
N

Acc/dec #1,2,3,4 selection { { | Accldec switching frequency #3

Accl/dec switching frequency #1 Accldec pattern #2
Acceleration time #3 F51 Accl/dec pattern #3
Deceleration time #3 F5 !5 | Accldec pattern #4
Accl/dec switching frequency #2

Function
With these parameters, you can set 4 acceleration and deceleration times. Acceleration
and deceleration times can be selected or switched by any of the following 3 method:

1) Selection with parameters

2) Switching by means of frequencies

3) Switching with terminals

Title Function Adjustment range Default setting

D

S oo n | Acceleration time #2 JAFSOB) ROOD [s] Model dependent
FLS ! | Deceleration time #2 {(FE08) BEOOO [s] Model dependent

D

LA(FSLUE) BUUL
Acc/dec time #1, 2, 3, 4 : Acc/dec #1, &: Acc/dec #2,
selection

(|
~
-

{
{

~——
x|
-
[y ]
0 -a

=
R

(f

.,I
~
-

X

~
a(
~

(

. Acc/dec #3, ‘_,’ Acc/dec #4
Acceleration time #3

-
-
=
~J
=
au
—
[%2)
—

F5 1L JOI(FS0E) BOOL Model dependent
F 5 ! ! | Deceleration time #3 JUIFE0E) BEOOD [s] Model dependent
F 5 {4 | Acceleration time #4 JoUFS0ER) BEOOD [s] Model dependent
FC !5 | Deceleration time #4 JI(FS508) BOOD [s] Model dependent
) Selection with parameters
Output frequency [Hz] A
FaoH RCL time [s]
FEOH 2 B > < g
Faoy 3 < > < >
- - CC (1 CC (¢
= N 0
Faoy o < > < >
e CC o CC (C
30 e |

The acceleration/deceleration time selection parameter has been set at 1 by default. The setting
of 7501 can be changed from { to &, I or 4. (The setting of F 54 is valid when [ /14 is

setat1.)
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2) Switching by frequencies - Automatically switching acc/dec times at certain frequencies

Title Function Adjustment range | Default setting
F 5 [7 5 |Acceleration/deceleration switching frequency #1| J.00 F H [Hz] oo
F 5 ! 3 |Acceleration/deceleration switching frequency #2 | J.0/ F H [Hz] Lo
F 5 ! 7 |Acceleration/deceleration switching frequency #3| &.0 F H [Hz] oo

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 F 55 is higher than that set with £ 5 {5, the acc/dec time #1
is selected in the frequency range below the F5 {I-set frequency, while the acc/dec time #2 is
selected in the frequency range of the F 5 {3-set frequency to the F 51 5-set frequency.)

Output freq. [Hz]a

Setting freq.

time [s]

A
A 4
A 4
A

(]

Deceleration at the gradient of
Deceleration at the gradient of
Deceleration at the gradient of
Deceleration at the gradient of

Acceleration at the gradient of
Acceleration at the gradient of
Acceleration at the gradient of
Acceleration at the gradient of /

—~— =
L |

~ ) )= e
P B B B

~
-

N
(N

™~ g~ g~ o~
L T TR R R |

g,
- =< KX |
iy
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- =
FUCY an -a
~— = =< T

i~
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3) Switching with terminals - Switching acc/dec times by means of external terminals

Output frequency [Hz] A

N

time’ [s]

A
\ 4
A
A4
A
Y
A
\ 4
A
Y
A
A4
A
\ 4
A

Acc/dec switching #1

Acc/dec switching #2

b
™ -~
Ui |

Deceleration at the gradient of
Deceleration at the gradient of
Deceleration at the gradient of
Deceleration at the gradient of

Acceleration at the gradient of
Acceleration at the gradient of
Acceleration at the gradient of
Acceleration at the gradient of

J
—~— =
L |
aa == == T

G B
- -

s

g

™~ g~ o~ o~
L IO T R R R |
-

Lt T o R

N
(N

P T K B T
=
iy
Dt T o Y
<
[
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mParameter setting

a) Operation mode: Terminal board operation
Set the operation command mode selection [ /{4 at

™~
2

b) Switching terminals: S3 and S4(Other terminals also can be settled for this purpose.)

S3 Acceleration/deceleration switching #1
S4  Acceleration/deceleration switching #2

Title Function Adjustment range Default setting
7 | Input terminal selection #7 (S3) | & {35 7 4 (Acc/dec switching #1)

l
5 | Input terminal selection #8 (S4) | [ {35 £ (Acc/dec switching #2)

-

1"

X
LK
"

mAcceleration/deceleration patterns

Acceleration and deceleration pattern can be selected individually for each of the acceleration/

deceleration times #1, 2, 3 and 4.
1) Linear acceleration/deceleration
2) S-pattern acceleration/deceleration #1
3) S-pattern acceleration/deceleration #2

Title Function Adjustment range Default setting
c o | Acceleration/deceleration fi: Linear, {: S-pattern #1, -
" AHE | pattern #1 c': S-pattern #2 Y
c o | Acceleration/deceleration fi: Linear, {: S-pattern #1, -
A pattern #2 c': S-pattern #2 Y
- «= | Acceleration/deceleration fl: Linear, {: S-pattern #1, -
"< 't | pattern #3 £': S-pattern #2 H
- = | Acceleration/deceleration fi: Linear, {: S-pattern #1, -
T2 0" | pattern #4 C': S-pattern #2 =

Refer to 6.23.1 for an explanation of the acceleration/deceleration patterns.
g g

The settings of the S-pattern lower limit adjustment amount F 5[5 and the S-pattern upper
limit adjustment amount ~ 57 7 are reflected in every acceleration/deceleration pattern.

6.23.3 Minimum acceleration/deceleration times

Acceleration/deceleration lower limit

Function
This parameter sets the minimum acceleration and deceleration times.

[Parameter setting]
Title Function Adjustment range |Default setting

F S5 5 |Acceleration/deceleration time lower limit | .0 ¢ (000 [s]

-
<

I

{
o 1)

-

Note) To set the minimum acceleration or deceleration time to less than 0.1 second, set

F 71 (Decimal place number of acc/dec time) at = (0.01 second) in advance so that

’
the time can be displayed in units of 0.01 second.

Refer to 6.29.4 for the parameter F 7/ +(Decimal place number of acc/dec time).
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6.24 Pattern run
Pattern run selection

F52 ! | Pattern run mode
| F530) | FS40], | F550] | F560 ] Cycle number of pattern group #1 to #4
| F531¢| | F538 | Pattern group #1 selection #1 #8
| FS4 {| | F548 | Pattern group #2 selection #1 #8
| FS551¢| | F558 | Pattern group #3 selection #1 #8
| FS65 ! | | F568 | Pattern group #4 selection #1 #8
| FS70 | | F58Y4 | Preset-speed#1 #15 operation continuation mode
| F585 | | F599 | Preset-speed #1 to #15 operation time

__________________________________________________________________________________

i Function |
! These parameters enable you to form up to 60 patterns of automatic operation by variously !
i combining operation frequencies, operation times and acceleration/deceleration times. !
i 1) Start-up by control panel operation(L [ifd {) : up to 15 patterns |
l\ 2) Start-up by terminal board operation(L /1l £): up to 60 patterns (15 types x 4 patterns) |

e e e

Note) When control is exercised by the operation panel, pattern group #1 is always selected. If you
want to operate in a pattern other than pattern group #1, select pattern group #1, #2, #3 or #4 ,

using input terminal selection parameters (5 { { { F {Z5).
[Parameter setting]
Title Function Adjustment range Defgult
setting
- Pattern run A -
Fe20 selection [!: Disabled, {: Enabled o
7. . .
CCo i/ : Patterned operation canceled during stop P
PR Pattern run mode| % ptterned operation continued during stop Y
Fcan Cycle number of { O JEy JCC. o :
- pattern group #1 L e
CC o P
= attern group #1 | . . (c .
£ 535 selection#1 #g |- Sk, i to i3 rou
- Cycle number of - -
gy gy Xy puy iy R i !
[ ¥ pattern group #2 1 5 1, 3 3. ©© {
FEH Pattern group #2 | . opin e T 5
F 548 selection #1 #g |t SKip, (10 i3 o
Fccn Cycle number of |, JEU ICC: o :
- pattern group #3 - edd
CCC P
= I attern group #3 | . . (c .
£ 555 |selection#1 #8 |- Sk, i to i3 rou
s Cycle number of - -
[ g gy iy puy iy N R g !
D= = N pattern group #4 1 25 1, O 3. {
FRE Pattern group #4 | ~. opin o e T 5
F 55 B |selection #1 #g |= SKip, {10 i3 o
{1 Operation time in second after start of operation
o ;geszt{zpeed {: Operation time in minute after start of operation
Feal . c': Operation time in second after attainment of frequency P
- C o |Operation 70 P T ft . £ o
" 30 7| Ontinuation 3 perahon t|r_ne in mmytea er attalnme_nto requency
mode 4 Infinite (continued until stop command is entered)
% : Continue until next step command
Fsgg  |Ereseiseeed 1y gong (syimin]
CCoo i s 3
333 | operation time (The unit depends on F5 71)

O Forward/reverse, Acc/Dec time #1/#2, V/f control mode #1/#2 can be set with - IS0 F 355
(Preset-speed operation frequency #1 to #15 control modes). Refer to 5.14 for details.
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 run selection parameter at Feol o (Disabled),
{ (Enabled). { (Enabled)
Change all frequencies required to preset- Sr | 5~ V(Preset-speed #1 to #7)
speed frequencies. F2B7T FZ254(Preset-speed #8 to #15)
2 F 35 1(Preset-speed operation mode)
F3IE ! F355(Preset-speed #1 to #15 control
mode)
Set the required operation time at each of F5I0 FL5E(Preset-speed #1 to #15
3 the set operation frequencies. operation continuation mode)
FSES FLS55(Preset-speed #1to #15
operation time)
Set the sequence of each speed
This sequence following three methods.
Select a run/stop operation from the F52 ! [l(Patterned operation canceled during stop)
pattern run mode Pattern run is reset by stop/switching
operation before operating restarts.
{ (Patterned operation continued during stop)
Pattern run is started by stop/switching
operation. The system stops temporarily on
completion of every routine, then proceeds to
the next routine.
Select a pattern group, and then set the F‘:?f:'._:’(Cycle number of pattern group #1)
sequence of each speed F53 1 F53E(Pattern group #1 selection #1 to #8)
4 F5 ’-:'L-:'(Cycle number of pattern group #2)
Fo4 ! FL54B(Pattern group #2 selection #1 to #8)
FEEG’(CycIe number of pattern group #3)
FLLS ! FLSE(Pattern group #3 selection #1 to #8)
F 55 (Cycle number of pattern group #4)
FS55 ! FS5EE(Pattern group #4 selection #1 to #8)
According to the required parameter Fioil FIZG
group, select pattern group #1, #g, #3 or 48, 35(Pattern group #
#4 from input terminal selection - / { / to 1
F 125 Ifyouset F5 10 FC"'"at at 4 4 (Pattern group #2)
item 3_above, select step trigger S|gnals Y2, 4 3(Pattern group #3)
from F {!{ F {Zh. Selecting pattern Y4, 4E(Pattern group #4)
run continuation signals makes it possible Y&, Y 7(Pattern run continuation signal)
to select a Startlstop method. '-”E',’ '-,”_J,(Pattern run trigger Signa|)
Monitor displayed during pattern run
During pattern operation, the following run information is displayed before the normal display.
Condition Display Meaning
N (A): Number or the pattern group
Pattern group and pattern (A)(B) | (B): Number of the pattern
" _ 33 | Means that the current pattern operation is to
5 Number of repetitions nid3 be repeated (ex. 123 times).
Preset operation speed £ g;?guency reference with preset-speed #1
L {2 34 | Current pattern is finished in 1234 seconds.
sfrrrnez?]'tn Ir)nagtttelrrrr]]eocr))fetrr;?ion ---- _Operg_tion time is set for infinity or the system
is waiting for the next step command.

mPattern run switching output (output terminal function : 36, 37)
If the pattern run 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(in case of a-contact).

Terminall  Title Function Adjustment range Default setting
3C i -
. _ B = & (pattern run switching output: a-contact
OUT1 | £ t30 Outpu.t terminal notos or
selection #1 3 7(pattern run switching output: b-contact

Note) To put out the signals to the terminal OUT2, select the parameter F {7 {.
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~—
™

/_

[ g gy N
oo

-
(K|

N
[x]

(Preset-speed #1 to #15 operation continuation mode)
Y (Infinite(continued until stop command is entered))

Output frequency [Hz] A ——— .
........................ L= = 1
Setting frequency [T~
0 >
[s]
F-CC ON
| OFF
- J
— F5 70 F5FEY(Preset-speed #1 to #15 operation continuation mode) —
= 5 (Continue until next step command)
Output frequency [Hz] A
Setting frequency
>
0 8
: ; ON
Step trigger signal
p trigger signal A | A OFF
Set the input terminal selection F ¢ ! { F {75 at 4F (or 45): pattern run trigger signal.
Notes)

Pattern operation groups should be selected by terminal input.
When the operation command mode selection is set for panel operation, pattern group #1 is always
selected.(If you need a pattern other than pattern group #1, set input terminal selection (5 { { {

F i{ZE)at 35 to 45, and operate with the terminal input.)

If no signal is put out from any pattern run signal (all terminals are turned off), or after the

pattern run 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.
take about 0.06 seconds to search for each pattern.

In this case, it may

10 milliseconds after a pattern operation group selection #1, 2, 3 or 4 is activated, turn on the

operation signal (F-CC). Within 10 [ms] or less, a signal for ordinary operation may be put out.

select pattern group #1
select pattern group #2
select pattern group #3
select pattern group #4

Pattern run operation

Pattern group #1(S1-CC)

Pattern group #2(S2-CC)

Pattern group #3(S3-CC)

Pattern group #4(S4-CC)

ON | ON | <Parameter setting>
| ON | F ! {5=3F(Pattern group #1)
F ! {5=4[(Pattern group #2)
ON | ON | F ! {7=42(Pattern group #3)
| ON | F ! {B=""(Pattern group #4) ,
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6.25 Protection functions

6.25.1 Motor over road protection

level adjust / motor types

Motor over road protection level #1

Overload reduction start-up frequency
Refer to 5.13 for details.

6.25.2 Setting of current stall

IZI Stall prevention level

A Warning

0O Do not set the stall prevention level(F 5L {) at a extremely small value.
® If the stall prevention level(F 5/ /) was set at a value that is near the motor's no
Mandatory load current or less, stall prevention function would work and output frequency would
rise. In ordinary usage, do not set the stall prevention level at 30% or less.

Function

If the output current exceeds that set with F5L {, the stall protective function is a
ctivated to reduce the output frequency.

e e

[Parameter setting]

Title

Function

Adjustment range

Default setting

FEL | | Stall prevention level

O 155 [%], 200 Disabled

[ i
[T

[Display during the alarm [

When [J is displayed (when the output
tput frequency displayed changes and a "I

Example of display L

current is on the point of exceeding /

-
[y
-

-
L

-

X

Note) In V/f constant control mode, the torque limits #1, #2, #3 and #4 can be used as a stall prevention.
You can make various settings by combining these functions with the V/f1, 2, 3 and 4 functions.

6.25.3 Inverter trip holding
IZI Selection of inverter trip holding

__________________________________________________________________________________

Function

|
|
i The function is to hold inverter's trip records.
|
[}

are retained and can be displayed even after the inverter is reset.

[Parameter setting]

If this function is active, trip records

l_ll‘l’ t'), the ou
is displayed on the left side of the frequency.

Title

Function

Adjustment range

Default setting

F L0 | Selection of inverter trip holding

Ix}

L. Cleared if power is turned off
{: Hold even if power is turned off

x]
L

The last 4 trip records can be held and displayed in status monitor mode.
Trip data (current, voltage, etc. at the time of a trip) can be displayed in status monit
or mode when the inverter trips, but is cleared if the power is turned off.

R4

7z

Panel (terminal) reset |~

Inverter trip

s

Reset holding FL - Ready for

normal operation

"\

Power source reset

» Turn on power again ¥ Trip again
Fault display Fault display
FL not active FL active

is not yet removed.

If the cause of tripping or that of another failure
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6.25.4 Emergency stop

Emergency stop
Emergency DC injection braking control time

Note) When setting ~
parameters ':E

3 at & or 5(Emergency DC injection braking stop), you need to set also the
{(DC injection braking current) and F 5. -(Emergency DC injection braking

L 'll

control time).

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 O— Input
a-contact b-contact
CC CC
[Parameter setting]
Title Function Adjustment range Default setting
{I: Coast stop
{: Deceleration stop
. Emergency DC injection braking stop _
F &3 | Emergency stop =: Coast stop without FL output o
Y: Deceleration stop without FL output
5: Emergency DC injection braking
without FL output
- o | Emergency DC injection braking | 4 (0.0 [s] o
" EH T control time Hed el K
FZ25 { | DC injection braking current | J.0 {000 [%] 0.0
(Example of assignment) Assigning the emergency stop function to the terminal S4
Title Function Adjustment range Setting value
F ¢ {8 |Input terminal selection #8001 (S4) | (35 ' £/ (emergency stop)

Note 1) An emergency stop can be carried out from the terminal even in panel operation mode. In this case,
however, holding down the Stop key for more than 5 seconds causes the inverter trip (E - { 7)

evenwhen F§0J issetat 3, 5 or &

Note 2) If DC injection braking is not needed for normal stops though F5/ 7 is setat & or 5 (emergency
DC injection braking), then set the DC braking time 25~ at [ [s].
2) Emergency stop by panel operation
Emergency stop can be performed with the control panel, in other operation command mode.

Press twice the STOP key on the control panel.
Press the STOP key ————““E[{F ~”” starts blinking.
Press the STOP key again Emergency stop
Then, "E"is displayed, and also a fault detection signal (FL) is put out at
FREO3 =0, ! or 2, whilethe FL is not active if 7577 is set at 3, 4 or 5.

6.25.5 Overload reduction start-up frequency

Overload reduction start-up frequency
Refer to 5.13 for details.

6.25.6 Motor's 150%-overload time limit

Motor 150%-overload time limit
Refer to 5.13 for details.
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6.25.7 Action at low currents

Low-current trip
Low-current detection level
Low-current detection time

Function
If the current is lower than F5 ! ! level and passes for a time longer than F5 {7, the
inverter trips. When F& {7 is set at {(tripping disabled), it is necessary to set, with

- | (-

-—

m——————————

F5 !0 [ Disabled not trip(FL is not active)
Low-current alarm can be output by output terminal selection.
F& !0 | Enabled The inverter trips if low-current passes during operation for
the time set with 55 /= or over.(FL is active)

Title Function Adjustment range Default setting
EFEL ! | Low-current trip Ii: Disabled, {: Enabled o
F & ! ! | Low-current detection level 0100 %) I
FEL {2 | Low-current detection time g 255 [s] I

6.25.8 Detection of output phase failure

Detection of output short-circuit during start-up
Adjustment of detection pulse for output short-circuit during start-up

Function
The function is to detect short circuits with inverter's output terminals.

Title Function Adjustment range Default settinﬂ
. 1. Standard

F g 3 |Detection of output short- {: Only one time at power injection or at H
cireuit during start-up first start after reset

o Adjustment of detection pulse _ -

F 5 {4 |for output short-circuit during | (O {55 [u s] 50
start-up

detecting at starting

FR IS . Standard
{ Acheck is made once at the first start of operation after the power is turned on or
the inverter is reset.
FEIM Set the pulse length for the detection of short circuits.
Note) Shorten the pulse length if the motor trips in error (OCL) at start-up, especially a high-speed motor.

6.25.9 Over-torque trip

Over-torque trip

Over-torque detection level during power running
Over-torque detection level during regeneration
Over-torque detection time

i Function i
i Ifatorque current exceeding the current set with 75 {5, F & ! 7 is detected, the inverter !
[} i~ . .

I trips and the trip message ““[fi *” is displayed. i
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FE5 !5 [(Disabled) does not trip (FL is not active).
FE !5 {(Enabled) The inverter trips if a torque current larger than F& {&(during
power running) or F 5 { 7(during regeneration) passes for a

time longer than the time set with F5 /5.

Title Function Adjustment range | Default setting
o 7. Disabled -
F 5 !5 |Over-torque tri = o
moia que np !: Enabled u
F 5 {5 |Over-torque detection level during power running |5 250 [%] 50
F 5 {7 |Over-torque detection level during regeneration | 250 [%] e n
F 5 {5 |Over-torque detection time g oo s 0.5

6.25.10 Cooling fan control mode selection

Cooling fan control mode

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 of.

FE&20 [ Automatic control of cooling fan, enabled. Operates only when the inverter is in
operation.
FEZD ! Automatic control of cooling fan, disabled. The cooling fan always operates

when the inverter is energized.

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
o : i Automati _
FE520 | Cooling fan control mode H AKNC;y:l SN Ir

(.

6.25.11 Cumulative operation time alarm
Cumulative operation time alarm setting

Function
This parameter is to make a setting so that the inverter puts out a signal when it

s cumulative operation time has reached the time set with this parameter.

Panel display of . { corresponds to 10 hours. If F5.55 is displayed, the cumulative operation time
is 3855 hours.

Title Function Adjustment range Default setting

YT
J

1
L. puC

-
~
O

(|
X

!

e

Cumulative operation time =
alarm setting [><100h] Creu

~

-~
]
-
1
I‘|_|
-~

mOutput terminal setting
Ex.) Assigning the cumulative operation time alarm function to the terminal OUT2

Title Function Adjustment range Setting value
F {3 ! | Output terminal selection#2 (OUT2) |8 (!5 55

F-60




TOSHIBA

6.25.12 Over-voltage stall protection level
Over-voltage stall protection level(high response)
Over-voltage stall protection level

Refer to 6.13.5 for details.

6.25.13 Under-voltage trip

IZI Under-voltage trip mode
Under-voltage detection time

Function

This parameter is to select the action when detecting an under-voltage. (Invalid, while the

inverter stops.) If

FEZ 7issetat {(Enabled), itis necessary to set, with

elapsed before the inverter trips after the detection of an under-voltage.

[ g ]
L gy

the time

Inverter stops, but does not trip.(FL is not active)

FEZ 7 [ Disabled
FEZ T ! Enabled The inverter trips if an under-voltage passes for the time
set with F52 5 or over. (FL is active)
Title Function Adjustment range Default setting
F &2 7 | Under-voltage trip mode 1. Disabled, {: Enabled o
F 525 | Under-voltage detection time g.on 1nnn [s) 0.0

6.25.14 UV stall level
IZI Under-voltage stall level

Function

This parameter is used to set the operation level of the regenerative power
ride-through control and the deceleration stop. (Refer to 6.13.2)

Title

Function

Adjustment range

Default setting

roc

- O

Under-voltage stall level

Iy
J

(00 %]

aC

[

6.25.15 System-su
IZI System-supporting sequence (B-timer)

orting sequence (B-timer

Function

This parameter is used to set the waiting time for answer from system(lnput terminal function

setting: System-supporting sequence (BA:
is received in set time(F & 3), the inverter trips(£ - { /).

==
(3, (300

). After start of operation, if no answer

Title Function Adjustment range Default setting
oo : . 4.0 Invalid .
F o JU | System-supporting sequence (B-timer) | 77, 4 ~ i
[T Ll [S]
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6.26 Special analog input

I

F&5L0 | Acceleration/deceleration base frequency adjustment
FG65

F& Acceleration time adjustment

-

Upper-limit frequency adjustment

(W]
my

FE53 | Deceleration time adjustment
FB5

Function
The function is to make it possible to change the fixed settings of some paramete
rs by means of external analog signals.

M ng

Manual torque boost adjustment

1) Acceleration/deceleration base frequency adjustment
If this parameter is so set, The signal from the terminal VI, Il or RR can be used as data for the
adjustment of acceleration/deceleration time reference frequencies. This function is useful for
performing proportional operation. Frequency adjustment range: 30 to 400 Hz.

Title Function Adjustment range Default setting
. . 7 Invalid
c - -~ |Acceleration/deceleration base RV .
" HSY Mfrequency adjustment '_-',j RR H

2) Upper-limit frequency adjustment
The signal from VI, Il or RR can be used as the upper limit frequency.
Adjustment range: 00 [/\. (The frequency cannot be set above the upper-limit frequency (/1. ).)

Title Function Adjustment range Default setting
£ Invalid
FE5 ! | Upper-limit frequency adjustment _,:: VI o
c:RR

3) Acceleration time adjustment
Using reference input from VI, Il or RR, acceleration time set with the parameter AL [
(or acceleration time #2, #3 or #4) can be multiplied the by factors of 1.0 to 10.0 .
10% of reference input act as multiply factor of 1.0 .

Title Function Adjustment range Default setting
£: Invalid
FE5 2 | Acceleration time adjustment {2 VI o
Z:RR

4) Deceleration time adjustment
Using reference input from VI, Il or RR, deceleration time set with the parameter o5
(or deceleration time #2, #3 or #4) can be multiplied the by factors of 1.0 to 10.0 .
10% of reference input act as multiply factor of 1.0 .

Title Function Adjustment range Default setting
- Invalid
F 553 | Deceleration time adjustment VI o
2 RR

5) Manual torque boost adjustment
Using reference input from VI, Il or RR, manual torque boost set with the parameter k&

(or F {72, F!75 or F {BL) can be multiplied the by factors of 0.0 to 2.5 .
Title Function Adjustment range Default setting
I Invalid
F 554 | Manual torque boost adjustment VI o
Z:RR
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6.27 Over-ride
Over-ride addition input selection

FEE { | Over-ride multiplication input selection

Function
These parameters are used to adjust reference frequencies by means of external

Title Function Adjustment range Default setting
{: Disabled
{: Vl(voltage input) / ll(current input)
Z: RR(volume / voltage input)
7. RX(voltage input)
Over-ride 4. RX2(voltage input)(optional)

c - - | @ddition input 5. Operating panel input .
IHELY | selection 5 : Binary/BCD input(optional) =
[Hz] 7: Common serial communication option(FA01)

£ Serial communication RS485(FA05)
5. Communication add-on cassette option(FAQ7)
{ ! Up/down frequency
{ {: Pulse input #1(optional)
Over-ride G: Disabled . .
L {: VI(voltage input) / ll(current input)
multiplication | -’ .
FLE ¢ | input 't RR(volume / voltage input) o
PEE lecti : RX(voltage input) -
soe ection 4. RX2(voltage input)(optional)
[/0] 5 F -r'::"_:ll

The override functions calculate output frequency by the following expression:

FEE | [%] e
Output frequency > 1 100 FaED [HZ]

1) Additive over-ride
In this mode, an externally input over-ride frequency is added to reference frequency.
[Ex1: RR(reference), Vil(over-ride frequency)] [Ex2: RX(reference), Vi(over-ride frequency)]

Output frequencyA[Hz] Output fre‘suency [Hz] Over-ridden frequency
Over-ridden
frequency ForwardT EH
RR input \
( (reference) Over-ride RR input
(VI input) >§ (reference)
Over-ride I, /// >
(VI input) e 10V

o
N
o
<

l Reverse
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FEEL !(VIinput), FEE ! [i(disabled)

\ Output frequency = Reference + Over-ride (VI input [Hz]) \

FEERELD !(Vlinput), FE5 ! [i(disabled)

\ Output frequency = Reference + Over-ride(VIl input [Hz]) \

2) Multiplicative over-ride
In this mode, each output frequency is multiplied by an externally override frequency.
[Ex1: RR(reference), Vi(over-ride frequency)] [Ex2: RX(reference), Vi(over-ride frequency)]

Output frequency[Hz] A .
Over-ridden frequency
Output frequency [Hz] Ex -
.
Over-ridden frequency -
///
//
FH ” ForwardT e
// ' .
e /7 RR input
7
//\ A (reference)
// Sy
-7 P 0 >
.- RR input % 10V
rd
[/ (reference) s
> o
0 10v -
///
//
//
.
Reverse
Ex1:
CCCr=r1 CCLC (=1 ; S =3 ; =0 1 =nn
FREO=0 (Dlsabled) oo o= I(VI lnput), I R el (RR lnput), TOTEDOLGL, L T
I =" O3 (=S CI (= LI (=000
RR mput(- o=, - c (=, mC (o=, m o l:t—L'll_ll_l)
o0 o =r o Jrc=r O 01 = (0101 - 0TS — 1
Vi mput(r [l 0 el AP el g e et I AP el gl O e Sl I N O AP el gl tuu)

Note) Setting of RR input: Refer to 7.3.1, Setting of VI input: Refer to 7.3.2

\ Output frequency = Reference >< {1 + Over-ride(VI input [%] / 100)} \

Ex2:
FELED=(Disabled), FE& {={(VI input), FT0d=3(RX input), FH=EL0.0, UL =800
Rx input(F 2 {E=0, F2OI1=00, P2 IE=100, F2 19=0010)
VI input(F 20 (=0, l-":":’_':’::"=l'l, FE’:'_':’:':'= (oo, FeneE=100)
Note) Setting of RX input: Refer to 7.3.1, Setting of VI input: Refer to 7.3.2

\ Output frequency = Reference > {1 + Over-ride(VI input [%] / 100)} \

Title Function Adjustment range Default setting
- g | Panel over-ride multiplication | _ , - (M To i
g} gain [N} L0 [/o] (%]

Output frequency = Reference =< {1 + Over-ride(F 729 [%] / 100)} |
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6.28 Meter output

6.28.1 Setting of meter outputs
Fb&

-
2

AM terminal meter selection

AM terminal meter adjustment

Refer to 5.4 for details.

6.28.2 Setting of optional meter outputs

FE 72 | Optional analog terminal #1 meter selection
Optional analog terminal #1 meter adjustment
Optional analog terminal #2 meter selection
Optional analog terminal #2 meter adjustment
Optional analog terminal #1 meter offset
Optional analog terminal #2 meter offset

FEEL | Optional analog terminal #2 sign selection

6.28.3 Pulse output to meters

FP terminal meter selection
FP terminal meter adjustment

Function

These parameters are used
to set the pulse output
function and the number of

FE 15 is output from FP terminal.

with

pulses output from the output
terminal FP.

E g A

Set a desired number of output pulses as F& 77

reference to the following tab

Ex.)Output Running frequency(OD 80Hz)

=t o

g
L el III

Setting:

le. Refer to 5.4 about adjustment level.
at 000 10kHz

1) | Y gy
[l W i w ]

~

T
1

[

Title Function

Adjustment range Adjustment level

Default setting

OCONOOAPRWN-O

FP terminal meter
selection

~
O]

~
v

i~

0

Dy

| \O T N W W G T e s e
QCQOWONOOBRWN-0

N
-

NNNDNNNDNN
OONOOTBRWN

w
o

32

: Running frequency

: Frequency command

: Current indication

: DC voltage

: Output voltage

: After-compensation frequency

: Speed feedback (real-time value)
: Speed feedback (1 second filter)
: Torque

: Torque reference

31:

(

(

(

(

(

(

(

(

E
: Internal torque reference (*1) (
: Torque current (
: Exciting current (
: PID feedback value (
: Motor overload factor (OL2 data) (
. Inverter overload factor (OL1 data) (
: PBr overload factor (PBrOL data) (
: PBr load factor (pulse duty) (
: Input power (
: Output power (
: Peak output current (
: Peak DC voltage (
: Motor counter dummy PG (
: Position pulse (
: PR input (
: VI/Il input (
: RX input (
: RX2 input (
: FM output (
: AM output (
: Fixed output for meter adjustment
Analog output for communication (
:Acc/dec torque removal (

OO0 0000Q QT T DODDODOOOODTTTTTOLO» YT

e e e e e e o~ e e e e o o o o o o —r — — —r

T 0
= ~—

=
23

Dy

-
<~
-~

adjustment

FP terminal meter 00

T 3
I} T

D
==

21 [kHz]

Ly

1

P
I~
au

Note

~

ON pulse width is fixed at

The data of current, torque,

R

a value that depends on the setting of F5&

etc. are limited by 200 %.

1 7.(about 50~70%)
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6.29 Control panel parameters

6.29.1 Prohibiting the change of parameter settings
Prohibition of parameter setting

Function

m Setting method
i Allowedl0O0OONo parameters are write-protected. (Default setting)

[ g W

{ ProhibitedD000AIl parameters except for F {11

Parameter setting

This parameter is used to make a setting to prohibit or allow the change of parameter settings.

N ——————————————_————E—_E—_E—_E—_—_E—_—_—_—_—_———_——_——_—_——————————————————————————

are write-protected.

Title Function Adjustment range | Default setting
1]
s o . L Allowed 1
F oL Prohibition of parameter setting ! Prohibited i

mCanceling method

= ¥ ¥ ]
o

pu]

mTo prohibit all operation, including key operation, use the parameter F 7 3!

prohibition).

6.29.2 Changing the units of display
Current / voltage display mode

Function

Display in % <=> Display in A (ampere) or V (volt)

mExample of setting

only is designed so that its setting can be changed anytime even when itis setat /.

[}

L/(Panel operation

This parameter is used to change the units of display of current and voltage.

When the VFA7-2037PL (rated current: 16.6A) is operated under the rated 100% load :

2) Display in [A] or [V]
e

__________________________________________________________________________________

1) Display in [%]
P

N N
o0 r Output current o Output current
Lo : 100% > Lo : 16.6A
e 01 DC voltage Ve 101 Input voltage
0 - 100% D Ny NN | : 200V
N J N J
Title Function Adjustment range Default setting
- o « | Current / voltage display 0 [%] -
"M mode {:[A]or [V] Y
With F 7 {, you can convert the units pertaining to the following parameters:
Display in [A]: Current monitor
Motor overload protection level #1,#2 #3#4 FLEOO, F 193, F 177, F B!
DC injection braking current Fos !
Stall prevention level FEO
Display in [V]: Voltage monitor
V/f 5-point setting Figd F 83, F i85 FI87 F {85
Note Base frequency voltage is always displayed in voltage unit.
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6.29.3 Display the motor speed and the load speed

Function
This parameter is used to convert the monitored or parameter-set frequency into the
rotating speed of the motor or the speed of the load.

__________________________________________________________________________________

mValue displayed
The LED displays the value obtained by multiplying the monitored or parameter-set frequency by
the value set with = 7172
Displayed value| [Monitored frequency or frequency set with a parameter]>| Value set with F 757 |

Note) If the display value is more than 55 5 5 ,4digit from the left and £ { are displayed

alternately. (Ex. alternate display “2' i [/ [{ = £ {” for the value Z/ I I {1 17.)

mExamples of setting
1) Display of the rotating speed of the motor
To switch from the operation frequency (default setting: 60 Hz) to the rotating speed of the 4P motor
(1800 min")

Crr
L Y |

2) Display of the speed of the load
To switch from the operation frequency (default setting: 60 Hz) to the speed of the load (6 m/min-1.)

[y Y | g ]
LrLv.by Loy

F 102 = D(OFF) Fadd = 0.

Y N
()
L
C3

"‘
-
ng
)
1
-
Du
M
T
-~
-~
~
3
Ny
1
L}
=~
2
Dagu]

|
-
J
<
-
J
1
< I
~
I
<
-
o

—_
)
[ng
Ly
[ ng
&~
[ng
D
[ ng
Iz

<

[Parameter setting]
Title Function Adjustment range Default setting

Frequency free unit magnification | &.050: OFF, 0.0 ¢ 2000

g

[X]
=~
-

)
[N

-

Note: This parameter is to display the value obtained by multiplying the output frequency of the
inverter by an integer. Therefore, the value calculated from the output frequency is always
displayed regardless of fluctuations of the rotating speed of the motor due to fluctuations of
the load.

6.29.4 Column number below decimal point of Frequency, Acc/dec time

Decimal place number of frequency

Decimal place number of Acceleration/deceleration time

g g g g g g gy g g g g g g g

Function
These parameters are used to change the number of decimal places of the monitored or
parameter-set frequency, acceleration time or deceleration time displayed.

mExample of setting

Title Function Adjustment Default | Value displayed after
range setting change (example)
. 1 [Hz O
- +n = | Decimal place number of = 5 1[ I-]i , A
7Y frequency +: 0.1 [Hz] ! il
' 0.01 [Hz] AR
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. . Adjustment Default | Value displayed after
Title Function .
range setting change (example)
Decimal place number of &1 [s] o
F 704 | Acceleration/deceleration {: 0.1 [s] ! oo
time Z: 0.01 [s] R

6.29.5 Changing items displayed in status monitor mode

Monitor display mode setting
Status monitor #1 display mode

-n
-
c3

"1
-

Status monitor #2 display mode

[
~d||=d
||y

Status monitor #3 display mode

-.1
-
N ng

Status monitor #4 display mode
These parameters are used to select the item to be displayed when the power is turned on and
also to change items displayed in status monitor mode. Refer to 8.1 for details.

6.29.6 Switching basic parameters

F 120 | Selection of panel VIf1, 2, 3 or 4

P
Function

This parameter is used to switch V/f characteristics during operation or to drive
four motors with a single inverter.
This parameter is valid only when the inverter is in panel operation mode.

-
[Parameter setting]
V/f1 is selected default setting.
Title Function Adjustment range Default setting
- wanm | Selection of panel 1: VI, 2: VIf2, .
PR Y I VM,23 or 4 3: VIf3, 4: VIf4 !

[Parameters which can be switched with * 7' [J]

{(VIf1) 2 (V/f2)
Base frequency #1 wi Base frequency #2 Fian
Base frequency voltage #1 FIO0kR Base frequency voltage #2 Fiii
Manual torque boost b Manual torque boost #2 Fiig
Motor overload protection level #1  F 5001 Motor overload protection level #2 F {73
F(VI3) Y (VIi4)
Base frequency #3 Fiay Base frequency #4 FI118
Base frequency voltage #3 F 115 Base frequency voltage #4 F i85
Manual torque boost #3 F 115 Manual torque boost #4 F g0
Motor overload protection level #3 F {77 Motor overload protection level #4 F {5 |

[ ]: Parameter groups selected by default

m Switching by means of terminals
The V/f1, 2, 3 and 4 can also be switched by switching on and off terminals.

| [ Refer to 6.4.1 for details.
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6.29.7 Selecting a control panel stop pattern
F 72 ! | Panel stop pattern

i Function E
i This parameter is used to select the mode in which the machine is stopped by pressing the E
i key on the control panel when the operation is started by pressing the key. |

F5i5).
2) Free-run stop
The output of the inverter is cut off. As a result, the motor coasts to a stop. Depending on the

load, the motor can keeps rotating for a while before coming to a complete stop.

[Parameter setting]
Title Function Adjustment range Default setting

{I: Deceleration stop
{: Coast stop

~
-
d

-
{

-
<

-
L]

{ | Panel stop pattern

6.29.8 Resetting the inverter from the control panel
: Panel reset function

o ~

]
i Function

i This parameter is used to reset the inverter by control panel operation when it trip
i s because of a failure, a fault, etc.

mResetting method
1) Press the Stop key and make sure that [/ - is displayed.
2) Press the Stop key again to reset the inverter.

Note) If the inverter trips because of trouble indicated with the message G- ¢ 3, 0L L 0L 2, 0L - or OH,
it may take a bit of time for the inverter to be reset.
[Parameter setting]
Title Function Adjustment range Default setting
F 722 | Panel reset function {: Disabled, !: Enabled !

6.29.9 Selecting a torque limit in _control panel operation mode

Panel torque limit

= = N

Function

With this parameter, you can select a torque limit when torque control is exercised by the
control panel.

This parameter is valid only when the inverter is in control panel operation mode.

Control panel operation: The mode of operation obtained by setting the torque command
selection parameter F %~ at 5 (Panel input).

[Parameter setting]
Title Function Adjustment range Default setting

F 773 | Panel torque limit H2, 304 !

oo

Refer to 6.22 for details of torque limit setting.
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6.29.10 Canceling PID control in panel operation mode
Panel PID control OFF

g Function

! This parameter is to switch from PID control to open-loop control (normal control
i mode) when PID control is exercised by the control panel.

i Note) This parameter is valid only when the inverter is in panel operation mode.

__________________________________________________________________________________

! PID control enabled
PID control is exercised if £ 35 is not set at /7.

{ PID control disabled
Open-loop control (normal control mode) is exercised instead of PID control.

[Parameter setting]
Title Function Adjustment range Default setting

: ON
(¥ -
{ | Panel PID control OFF - OFF

Note) When F 5[ is set at I, open-loop control is exercised even if this parameter is
set at I (PID control enabled).

-
d

<

=1
{

-
(]
iy
-
~J

[ng

6.29.11 Setting a torque command in panel operation mode
Panel torque reference

Function

This parameter is to set a torque command when torque control is exercised by the
operation panel. This parameter is valid only when the inverter is in control panel
operation mode.

Panel operation: Torque command selection F4Z2{ is set at 5(Panel input).

[Parameter setting]
Title Function Adjustment range Default setting

-
<

F 775 | Panel torque reference | & 250 [%]

Refer to 3.3.3 for details.

~

<.

6.29.12 Drooping control in panel operation mode

Panel synchronized torque bias
Panel tension torque bias

F 728 | Panel load sharing gain

6.29.13 Override in panel operation mode

Panel over-ride multiplication gain
Refer to 6.27 for details.
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6.29.14 Restricting or prohibiting key operation
Panel operation prohibition

Function
This parameter can prohibit the operation of control panel keys to avoid operation errors.

Note 1) The setting of this parameter take effects as soon as it is saved.
Note 2) Once saved, the setting of this parameter cannot be overridden unless the
power is turned off or the inverter is reset after trip.

m Setting

)

= (Default setting)

Every key operation, enabled
Every key operation, prohibited I

-~

Ex.) to enable monitor display operation and Panel operation(start/stop):
Monitor display operation enabled Y
Panel operation(start/stop) enabled ... &
(4 (8 i

Therefore, the number you should key in to enable these functions is

Ty

[Parameter setting]
Title Function Adjustment range Default setting
: Every key operation, inhibited

: panel frequency setting enabled

+
C3

+': Parameter Load enabled
- = 7 7 | Panel operation +4: Monitor display operation enabled 53
PO YT prohibition +5: Panel operation(start/stop) enabled -

{5: No function is assigned)

(+
+:".:" Emergency stop operation enabled

= : normal mode(Every key operation enabled)
Note) The LED displays "F 735" |mmediately after F 7511 is set at [, but it returns to normal
standard mode after the inverter is reset or is locked to trip monitor mode if the inverter trips.

To prohibit the read or write of parameter, refer to 6.29.1.

mCanceling methods

1) Temporary cancellation
Every key operation is enabled temporarily, until the power is turned off. (Turning off the power
disables every key operation again.)
In standard monitor display mode or trip monitor mode,

press the@ key twice while holding down the@ key

2) Permanent cancellation
[Canceling method in cases that parameters are not read/write-protected]
F 1310 is overridden permanently. Changing its setting causes the previous setting to be
overridden automatically in a mode where parameters are not read/write-protected.

[Canceling in cases that parameters are read/write-protected]
In standard monitor display mode or trip monitor mode,

press the@ key twice while holding down the@ key

and then change the setting of F 73 to

Note) "6 3" is displayed when F 730 is called. Press the A and v keys to make
the "5 3" blink, then press the Enter key to save the setting.

~

L)
L]
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6.30 Communication function (RS485/common serial)

T
Co||Co||Co
ca
ca

T|Y|TR|TE
CD||C0| |t
[ nu }{ [
L 1| g | XN

B 1 T T e
00 ||CD| 00| |C0||Co|(Co| |9
nJ | |- [ - || - || - t
COf| 2| | [Fuyf| -~ | [E3) TN

Communication rate (common serial)

Parity (common serial/RS485)

Inverter number (common)

Communication time-out (common serial/RS485)
Communication time-out action (common serial/RS485)
Communication waiting time (common serial)
Inter-drive communication (common serial)
Frequency point selection

Point #1 setting

Point #1 frequency

Point #2 setting

Point #2 frequency

Communication rate (RS485)

c3||c3
L ] | P

J|[E2

FB2 ! | RS485 wiring system
F825 | RS485 communication waiting time
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Inter-drive communications (RS485)

e

These parameters set up a data communications network by connecting inverters to one
another and to a host control system, and also establish a data communications link
between a computer and each inverter.

Computer link
The function is to enable data communications between a host control system (computer)
and each inverter.

Monitoring of inverter status (output frequency, current, voltage, etc.)

Command to each inverter (start command, stop command, etc.)

Load, modify, and save of inverter's parameter setting

Inter-drive communication
Designed to enables an inverter (master) to send data selected with parameters to the
other inverters (slaves) on the network. With this function, you can establish a network
to perform simplified synchronous or proportional operation (point frequency setting).
Timer function ....Designed to detect broken communications cables. With this function,
you can set the inverter in such a manner that it can trip ("5~ 5" is
displayed) or an alarm goes off. ("t" is displayed on the panel) if it
receives no data within the predetermined time.
Broadcast communication ... Designed to send data to more than one inverter at a time.
Inter-drive communication ...The master inverter transmit the data that was chosen with
the parameter to all the slave inverters on the same network.
Using this function, the network that performs synchronized
operation and proportion operation (point frequency setting) in
simple wav can be constituted.

________________________________________________________________________________

6.30.1 Common serial optional device

With RS232C unit (optional), and RS485 unit(optional), connect inverters to a higher-order
control system (host computer) to establish a data communications network between them.
Also, you can establish a data communications link between a computer and each
inverter(RS485).

the common serial options available:

0 RS232C communications converter units (model: RS20012)

Communication cable (model: CAB0011 (1 m), CAB0013 (3 m), CAB0015 (5 m))

0 RS485 communication converter unit (model: RS4002Z)

Communication cable (model: CAB0011 (1 m), CAB0013 (3 m), CAB0015 (5 m))

(Note) Distance between Inverter and a common serial option should not be more than 5 m apart.

. 2”7
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mSetting of operation command (common serial)

Title Function Adjustment range Default setting Setting
Operation command e I (Terminal 2 (Common serial
mode selection ' block enabled) communication)
Note) To use inter-drive communication (F5J5), [1l4 can't be set at & for slave inverter.

-
<

~
-
U

~
D

I~ [}
l‘_ L

m Setting for speed reference (common serial)

Title Function Adjustment range Default setting Setting
Speed setting mode | , , , - 7(Common serial
: i 0 ' (RR) o
selection communication)

o

<~
I~

)

m Communication parameters (common serial options)
With these parameters, you can set or change the data transmission speed, the parity,
inverter numbers and the communication error trip timer with the control panel or
Communication.

Title Function Adjustment range Default setting
LI 1200 [bps]
~ o1 | Communication rate(common {1 2400 [bps] 5
PHLL serial) 2': 4800 [bps] ~
3: 9600 [bps]
B . (. 5
F LRI ! | Parity(common serial/RS485) :" gg dp?)gtr)i/t‘y i1 Even parity, :
E 52 | Inverter number(common) EEEE 7]
F803 | Commencatin Szt | p:orr, 10 100 1@ o
RS485 Common serial
o No action No action
{ Alarm No action
o ) c Trip No action
S Alarm Alarm
5 Trip Alarm
& No action Trip
1 Alarm Trip
=] Trip Trip
- o m - | Communication waiting time {1.0[: Normal communications, R
PHY S (common serial) 0.0 102.080 [s] HeH
1. Normal communications
(slave operation)
~ o | Inter-drive communication {: Master (frequency reference) "
PHEMY (common serial) £': Master (output frequency) H
=: Master (torque reference)
Y: Master (output torque)
O Invalid
{: Common serial
F B ! | Frequency point selection & RS485 Iy
=: Communication add-on cassette
option
F L5 ! !]|Point #1 setting O 100 [%] o
FE {2 | Point #1 frequency O FH [HZ il
F L5 {3 Point #2 setting O 00 (%] oo
F 5 ! | Point #2 frequency 0 FH [Hz] =R
No action: No action is taken even if a timeout occurs.
Alarm: An alarm goes off if a timeout occurs. The message "t " blinks at the left end of the

control panel.
Tripping:  The inverter trips if a timeout occurs. The message "£ - - 5" blinks on the control panel.

Note) Changes to the parameters F B, FEL {, FELE do not take effect until the power is turned off
and then on again.
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6.30.2 Using the RS485 port fitted as standard

With the standard serial RS485, you can connect each inverter to a higher-order control system
(host computer) to set up a data communications network between inverters. Also, you can
establish a data communications link between a computer and each inverter.

Serial RS485 connectors should be used to connect inverters to one another.

mData transfer specification

ltem Specification
Interface RS485
Transmission path Half-duplex transmission [2/4-wire, bus architecture (A terminator needs
specification to be attached at each end of the system.)]
Transmission distance Up to 500 m (overall length of the cable)
Number of Up to 32 units (including a host computer)
connectable units Up to 32
Synchronization mode Asynchronous transfer
Data transfer rate Default setting: 9600 bps (parameter setting)

Selectable from among1200, 2400, 4800, 9600, 19200 and 38400 bps

ASCII code ... JIS X 0201 8-bit (ASCII)

Binary code ... Binary code, 8-bit fixed

Stop-bit length Received by inverter: 1 bit, sent from inverter: 2 bits
Error detecting system Parity: even/ odd/ non (parameter setting), check sum
Error correction function | Not provided

Transmission character

Response monitoring Not provided
Transmission code Sending: 11 bit, Reception: 12 bit(with parity)
Transm|§3|on waiting Possible
time setting
Action the inverter takes when an timeout occurs: tripping/alarm/no action
Others -When alarm is selected, " " blinks at the left end of the control panel.
When tripping is selected, "£ - - 5" is displayed on the control panel.

mAn example of the connection of inverters linked to a computer
Selective communications
When an operation frequency reference is isued by the host computer to the inverter No.

0 Bt Wiring
........................ Data Host_’ Inverter
Return data Inverter - Host

Host computer

1

\

(IG)Ignore: Inverters take no action if their numbers do not agree with the number specified in the
command( they ignore data received and get ready to receive the next data.)
Use a terminal board, etc., to divide each cable into branches.
The host computer transmits data to inverters.
Each inverter receives data from the host computer and checks the number specified by the
computer against its number.
Only the inverter with the number that agrees with that specified by the computer decodes the
command and takes action according to it.
On completion of the action, the inverter returns the results of the action taken to the host computer,
with the inverter number added to this information.
In this case, the inverter No. 3 only operates according to the operation frequency command
given by the host computer to it across the network.
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Broadcast communications
When the host computer to inverters broadcasts an operation frequency reference.

0T Wiring
Host Computer ........................ Data HOSt—» |nvel'tel'

) VN | 4_ ..
Y I B | Y B | S |

Use a terminal board, etc., to divide each cable into branches.
The host computer transmits data to inverters.
Each inverter receives data from the host computer and checks the number specified by the
computer against its number.
If an asterisk () is marked in place of an inverter number, all inverters judge the data to be common
to them (broadcast message), decode the command and take action.
To avoid collision between data sets, data from the inverter with an a zero instead of an asterisk only
is sent back to the host computer.
In this case, all inverters operate, following the operation frequency command given by the host
computer across the network.
Note) Data can also be broadcast to a specific group of inverters (group broadcast communication
s) by putting a number common to each inverter in the group.(This function is usable only in
ASCIl mode.)
(Ex.) If " 1" is designated, data is broadcast to all inverters bearing the numbers 01, 11, 21,
31, ... 91, and data from the inverter bearing 01 only is sent back to the host.

mInter-drive communications
When inverters (slaves) operate at the same operating frequency as the master inverter to which
they are connected (No frequency point is set.)

0BT Wiring
Master Inverter ........................ Data Master'_>8|ave

Use a terminal board, etc., to divide each cable into branches.

The master inverter transmits frequency command data to its slave inverters.
The slave inverters calculate a frequency reference from the data received and save the frequency
calculated.
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, and all slave
inverters are always waiting for frequency command data from the master inverter.
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m Setting of operation command (RS485)

Title Function Adjustment range Default setting Setting
£ g | Operationcommand g I (Terminal block enabled) | 3 (RS485)
mode selection

Note) To use inter-drive communication (-525), [/1lld can't be set at 5 for slave inverter.

m Setting of speed reference (RS485)

Title Function Adjustment range Default setting Setting
Ennd Speeq setting mode T 2(RR) £ (RS485)
selection

mCommunication parameters (standard RS485)
These parameters are used to set or change the data transmission speed, the parity, inverter
numbers and the communication error trip timer with the control panel and or a linked control.

Title Function Adjustment range Default setting
. ; (. ;
FE ! ! | Parity(common serial/RS485) E ggdp?)ztr)i/t‘y - Bven parity, !
F B2 | Inverter number o 255 g
F803 | o Wey | oorr 1 100 1
RS485 Common serial
o No action No action
{ Alarm No action
o . c Trip No action
FEDY Communlcatlpn time-out action 3 No action Alarm g
(common serial/RS485) o
H Alarm Alarm
5 Trip Alarm
& No action Trip
7 Alarm Trip
[ Trip Trip
- invalid
{: Common serial
F & !l | Frequency point selection C': RS485 o
=: Communications add-on cassette
option
L ! ! Point #1 setting O 100 [%] o
FE ! | Point #1 frequency . FH [HZ] 0.0
FE {4 | Point #2 setting O 100 [%) oo
E5 Y | Point #2 frequency g FH [Hz] g0.0
1. 1200 [bps]
{: 2400 [bps]
.
F B 21 | Communication rate (RS485) '::,, 3288 {ggz} 3
Y: 19200 [bps]
5: 38400 [bps]
E 5 ! | RS485 communication system | {: 2-line system, 1: 4-line system !
FEAS 5:1285 communication waiting 0.00: Norm, 0.0 {0 2.00 [s] noo
0: Normal communications
(slave operation)
- o o - | Inter-drive communication 1: Master (frequency reference) -
rHed (RS485) 2: Master (output frequency) Y
3: Master (torque reference)
4: Master (output torque)

No action: No action is taken even if a timeout occurs.

Alarm: An alarm goes off if a timeout occurs. The message "" blinks at the left end of the
control panel.

Tripping: The inverter trips if a timeout occurs. The message "£ - - 5" blinks on the control panel.

Note) Changes to the parameters F5[J {, FE70, FEZ !, FEZE do not take effect until the
power is turned off and then on again.
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7. OPERATION WITH EXTERNAL SIGNAL

7. 1. 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.

Procedure for setting parameters

Check of external signal conditions

Operation signal: Operation signal: Operation signal: Operation signal:
Control panel Terminal board Control panel Terminal board
Operation speed command: Operation speed command: Operation speed command: Operation Speed command:
Control panel Control panel Terminal board Terminal board

Refer to 5.3, Example 1). Refer to 5.3, Example 2). Refer to 5.3, Example 3). Refer to 5.3, Example 4).

1 1 . e
1 ' :
| e mmmmms ==
I stececestcccestccctstcicettcicnsccnes H 1
+ i
v v Y y
In case of control panel operation In case of run/stop with external input
command input 04 [ Terminal block enabled
T4 ! Operating panel £ Common serial communication option enabled
enabled 3 Serial communication RS-485 enabled
Y: Communication add-on cassette option
Sink logic and source logic (logic of input/output terminal)
are switchable to each other. For details, refer to the
section 2.3.2.
L]
, - =
T
............................... L.....
1 '
| === ====-= -
1 L :
Y Y y A J
In case of control panel operation In case of run/stop with external input
command input FNod I Vi(voltage input) / ll(current input)
FNd 5:Operation panel : RR(volume/voltage input)

g Ty

: RX(voltage input)
: RX2(voltage input) (optional)
: Binary/BCD input (optional)
: Common serial communication option
: Serial communication RS-485
: Communication add-on cassette option
1. Up-down frequency
{: Pulse input 1 (optional)

input

PO X Y O TSI = |

7
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7. 2 Applied operation with input and output signals
(operation by the terminal board)

7. 2. 1 Functions of input terminals (in case of sink logic)
Signals that are supplied to control input terminals from the programmable controller, etc. are

used to operate or set up the inverter.
Since function of each contact input terminal is selectable from 136 functions, this inverter

makes it possible to design a system flexibly.

[Control terminal board]

[RES] S1 [ s2 [ S3[ s4 [ rRx ] | AM | FP JouT2]
[ F T RJSsTJ]cCCJcc]RR]V [PPJ[FM JouTT P2 ]
[

[FL [ FLB] FL | I ”@P MGI}ID M@ H@‘H‘@‘i
BeeEe

m Setting of contact input terminal function

Terminal Title Function Adjustment Default setting
range
- - . ) , i (No assignment
Frin Always active function selection b .g
function)
F F il Input terminal selection #1 (F) N (ac 2 (Forward rotation)
R Filrig Input terminal selection #2 (R) o Y (Reverse rotation)
ST Fii3 Input terminal selection #3 (ST) (Refer to 5 (Standby)
RES FLiH Input terminal selection #4 (RES) age G-4.) £ (Reset)
S1 s Input terminal selection #5 (S1) pag ' { i (Preset speed #1)
S2 LR Input terminal selection #6 (S2) {2 (Preset speed #2)
S3 F il Input terminal selection #7 (S3) {4 (Preset speed #3)
S4 £ IR Input terminal selection #8 (S4) {5 (Preset speed #4)
Option |F ¢ {5 F {25 |Inputterminal selection #9 #16
Note:When F ! [ (Always active function selection) is selected, selected function is generally activated regardless of
positive or negative logic.
Note: F { {50 F {25 is for use of expansion TB option unit.
mConnection method
1) In case of positive logic (a-contact) input
Inverter a-contact switch
Input O— This function is activated when the input terminal
terminal i and CC (common) are short-circuit, and it is used
: for forward rotation, reverse rotation, preset
speed operation, etc.
CcC

2) In case of negative logic (b-contact) input

Inverter b-contact switch
Input O
terminal This function is activated when the input terminal
and CC (common) are open-circuit, and it is used
for standby signal, reset signal, etc.
CC
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3) In case of connection with transistor output

Inverter | Programmable controller |
Input /L ;
terminal The inverter can be controlled by connecting the

input terminal with output (contactless switch) of a
programmable controller. This input is used for

forward rotation, reverse rotation, preset speed

CcC

control, etc. Use a transistor that operates on
24\V/DC,5mA power.

O Regarding interface between inverter and programmable controller In the case programmable controller of open
collector output is used to control the inverter, if the programmable controller is turned off as the power supply to
the inverter is on, such a wrong signal as shown in the following figure flows into the inverter because of
difference in potential of control power. Be sure to provide the system with an interlock so that the programmable

controller cannot be turned off while the inverter is turned on.

Programmable controller Inverter
‘_
}, f O O
Y External +24 V e
Fuse blowout . | power supply Internal +24 V power =T
detector circuit 14 N supply (inverter)
(' - I
L1 O O *—
Fuse
mExample of use - Push-type operation stop
F P — START Operation: Press the START button.
Stop: Press the STOP button.
S10—0 | O—@ STOP Switch between forward and reverse
_ rotation:
$2 60— 0—¢ F/Rswitch Short circuit between S2 and CC.
CC f\,
[Parameter setting]
Symb'ol of Title Function Adjustment Setting value
terminal range
I
g Y ] H H i l
F F ¢ ! ! | Input terminal selection #1(F) 0 135 | (PUSH-type run command)
:_': 1
£ ! !5 | Inputterminal selection #5(S1 !
S1 e nput terminal selection #5(S1) (Refer to | (PUSH-type stop command)
| g Y g i ; page G'4) '_r':‘t'
S2 [l O Input terminal selection #6(S2) (Forward/reverse selection)
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mTable of contact input terminal function settings

Parameter setting Parameter setting
Positive | Negative Function Positive | Negative Function
logic logic logic logic
0 1 No assignment function 70 71 Reservation area(*3)
2 3 F: Forward operation command 72 73 Reservation area(*3)
4 5 R: Reverse operation command 74 75 Reservation area(*3)
6 7 ST: Standby (Inverse) 76 77 Reservation area(*3)
8 9 RES: Reset 78 79 Reservation area(*3)
10 11 S1: Preset-speed #1 80 81 Reservation area(*3)
12 13 S2: Preset-speed #2 82 83 Reservation area(*3)
14 15 S3: Preset-speed #3 84 85 Reservation area(*3)
16 17 S4: Preset-speed #4 86 87 Binary data write
18 19 Jog run 88 89 Up/down frequency (up) (*1)
20 21 Emergency stop 90 91 Up/down frequency (down) (*1)
22 23 DC injection breaking 92 93 Up/down frequency (clear)
Acceleration/deceleration
24 25 switching #1(°2) 94 95 PUSH-type run command
Acceleration/deceleration
26 27 switching #2(°2) 96 97 PUSH-type stop command
28 29 V/f switching #1(*2) 98 99 Forward/reverse selection
30 31 V/f switching #2(*2) 100 101 Run/stop command
32 33 Torque limit switching #1(*2) 102 103 | Commercial power/INV switching
34 35 | Torque limit switching #2(*2) 104 | 105 | Frequency reference priority
switching
36 37 PID control OFF selection 106 107 | VI/II terminal priority
38 39 Pattern group #1 108 109 | Command terminal board priority
40 41 Pattern group #2 110 111 Parameter editing enabling
42 43 Pattern group #3 112 13 Coqt_rol switching (torque,
position)
44 45 Pattern group #4 114 115 | Deviation counter clear
46 47 Pattern run continuation signal 116 117 Position control forward limit LS
48 49 Pattern run trigger signal 118 119 Position control reverse limit LS
50 51 Forced Jog forward operation 120 121 lé'r?:gl:ﬁgd high-speed operation
52 53 Forced Jog reverse operation 122 123 | Reservation area(*3)
54 55 Reservation area(*3) 124 125 | Preliminary excitation
. . System consistent sequence
56 57 Reservation area(*3) 126 127 (BC: Braking command)
58 | 59 | Reservation area(*3) 128 | 129 | System-supporting sequence
(B: Brake release)
. * System-supporting sequence
60 61 Reservation area(*3) 130 131 (BA: Brake answer)
. . System-supporting sequence
62 63 Reservation area(*3) 132 133 (BT: Brake test)
64 65 Reservation area(*3) 134 135 | Reservation area(*3)
66 67 Reservation area(*3)
68 69 Reservation area(*3)

(*1): Valid when F /71 -/(Speed setting mode selection) is set at
The frequency setting range is between 0.0 to

i ala]

In this case, acceleration time is F 5

F 51 !(Deceleration time #2).
(*2): To switch acceleration/deceleration pattern, V/f pattern, torque limit #1

)o)
Lo

{Ll(Up-down frequency).

(Upper limit frequency).
(Acceleration time #2), and deceleration time is

#4, give the

following signals to switching functions. (in case of positive logic)

switching #1 switching #2
Acc/dec, V/f, torque limit #1 OFF OFF
Acc/dec, V/f, torque limit #2 ON OFF
Acc/dec, V/f, torque limit #3 OFF ON
Acc/dec, V/f, torque limit #4 ON ON

(*3): Reservation area. Do not set at these functions.
m 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.
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7. 2. 2 Functions of output terminals (in case of sink logic)
These functions are used to output various signals from the inverter to external equipment.
The functions from 0 through 119 can be utilized by setting parameters for the OUT1, OUT2, FL
(FLA, FLB, FLC) of the control terminal board.

mControl terminal board

[RES] s1 [ s2 [ S3[ s4 [ rRx ] | AM ]| FP [ouT2]
[ F T R]IsSsT][CcC]cc[RRIV [PP]FM JOUTIP24]

| FL | FLB] FL |

Q@@

mHow to use

Function of OUT1  To be set by parameter F {35
Function of OUT2  To be set by parameter F {3 {

Functions of FLA, FLB, FLC  To be set by parameter £ {32

FLA

FLC
O P24
1
~
@—0—() OouT1
1
~
@—4-_() OouT2
m Setting of output terminal functions
Symbol of . . Adjustment .
. Title Function Default setting
terminal range
(X
C o3 ; ; Ix] [ 1
OouUT1 F {4 |Output terminal selection #1(OUT1)| 4 { {H (Low speed signal)
[
o
OUT2 | F !3 ! |Outputterminal selection #2(OUT2)| [ ! !5 |(Acceleration/decelera
tion completion)
o
Pl B e i i L= o
FL F {4 |Output terminal selection #3(FL) T (Failure FL)
[
Option 'F'?j'g Output terminal selection#4 #7 |0 {5
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m Output terminal function(open collector, relay outputs) settings and detection levels

7 - N
Technical terms
Alarm: 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 over-current(ZJZ A !, 2/, 7), Load side over-current({{L ), Short-
circuiting(£ F {, £EF Z), Phase failure(EF A, EFH ), etc.)
Light failure: Output signal in a slight failure of the protection function of the inverter.
(Over-load(L !, &), Over-voltage(IF {, &, 3), Over-current(JL {,
r'l",l:', L'l” _:', “') etc)
Emergency stop: Output signal when the inverter comes into emergency stop.
Stopping manner is set with F 5[ J(emergency stop).
\ y
Table of output terminal functions and detection levels
Parameter setting
Positive |Negative Function Operation output specifications (in case of positive logic)
logic | logic
0 1 Lower limit frequency "ON": The r‘unning freql_Jency is equal to or higher than the setting
) ) L (Lower limit frequency).
(Li) "OFF": The running frequency is lower than the setting of ! | .
. "ON": The running frequency is equal to or higher than the settin
2 3 U’[')E)er limit frequency s (Upp?er Ilr?mt freguengy) ? g
(Li) "OFF": The running frequency is lower than the setting of .\ .
"ON": The running frequency is equal to or higher than the setting
4 5 |Low speed signal of F {Iif(low-speed signal output frequency).
"OFF": The running frequency is lower than the setting of £ /1.
. . "ON": The difference between the frequency command and the
6 7  |Acceleration/deceleration running frequency is within theqsettin)g/] of F {fc.
completion "OFF": In acceleration or deceleration
"ON": The running frequency is in the range of F {7 {=F {02
8 9 |Specified speed arrival |"OFF": The runmng frequency is out of the range of
Fli=F 02
. . "ON": Inverter is tripped.
10 11 |Failure FL (all trip) "OFF": Inverter trip is cancelled.
12 13 Failure FL (except for |"ON": Inverter is tripped (except EF and OCL).
EF and 1) "OFF": Inverter trip is cancelled (reset).
"ON": Inverter output current is over the F 5 {(Stall prevention
14 15 |Over-current pre-alarm level) set value.
"OFF": Inverter output current is under the - 517 { set value.
16 17 Inverter overload "ON": A certain rate of inverter overload({{,. {) detection time is over.
pre-alarm "OFF": The detection time is within a certain limit.
18 19 Motor overload "ON": A certain rate of motor overload(£/,. ') detection time is over.
pre-alarm "OFF": The detection time is within a certain limit.
"ON": The temperature of the cooling finis 85  or higher inside
20 21 |Overheat pre-alarm the inverter.
"OFF": The temperature drops to 80  or lower after overheat
pre-alarm was on.
29 23 |Over-voltage pre-alarm "ON": In over-voltage control operation or PB operation.
(200V class: 370 VDC approx., 400V class: 740 VDC approx.)
Main circuit "ON": The main circuit voltage is lower than the main circuit under-
24 25 |under-voltage (/10 F F) voltage detection (/1/F F) level.
detected (200V class: 200 VDC approx., 400V class: 380 VDC approx.)
"ON": F5 ![lis set at [J and the state that inverter output current is
26 27 |Low current detected FE& ! ! setvalue or larger continued more than F 5 {Z' set
value.
"ON": The state that torque current component is F5 R(FE 1T
28 29 |Over-torque detected set value or larger continued more than -5 & se (value :
Braki . "ON": A certain rate of braking resister overload trip({i. )
30 31 raking resistor overload detection time is over.
0L -alarm
(Ui r)pre-a "OFF": The detection time is within a certain limit.
"ON": In emergency stop operation ("£" is indicated).
32 33 |In emergency stop "OFF": No emgergenlcy sFt)oppoperatio(n is performed. :
"ON": In retry operation ("~ £~ 5" is indicated).
34 35 |In course of retry "OFF": No retry operation is performed.
36 37 Pattern run switching "ON": In normal operation or pattern operation has finished.
output "OFF": In pattern operation.
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Parameter setting
Positive [Negative Function Operation output specifications (in case of positive logic)
logic | logic
38 39 |PID deviation limit "ON": PID deviation is in £ F5 or - 755 set value.
40 41 |Run/stop "ON".iSRLF;(r;Pflgrgmfézquency is output or DC injection breaking (/&)
"ON": Serious failure(Z/L A, IL L, EF, phase failure, abnormal
42 43 |Serious failure output, short-circuit) is detected.
"OFF": Inverter has recovered from serious failure. (Serious failure
has been reset)
"ON": Light failure (&L, OC {, OC 2, OO 4, 0F) is detected.
44 45 |Light failure "OFF": Inverter has recovered from light failure. (Light failure has
been reset)
Commercial/INV
switching output #1
46 ar (for invegrter operation Refer to 6.16.
output)
Commercial/INV
switching output #2
48 | 49 |0 Confmerc?al Refer to 6.16.
operation output)
. "ON": Cooling fan is in operation.
50 51 |Cooling fan ON/OFF "OFF": Coolir?g fan is offpoperation.
"ON": In jog run.
52 53 |In Jog run "OFF": Ir{ ngormal operation.
54 55 Eggr%l ggg::::gg/termlnal "ON": In operation by terminal board.
o "OFF": In operation by control panel.
switching
56 57 Cumulative operation "ON": Cumulative operation time is beyond the F 1-3." set value.
time alarm "OFF": Cumulative operation time is less than the F 5 { set value.
58 59 ';2?;”;?' communication :ON":"Communlqathn error cgused by scanning has occurred.
(caused by scanning) OFF": Communication error is cancelled (reset).
Forward/reverse "OFF": In forward opera'tion.
60 61 switching "ON": In reverse operation.
(The last status is held while operation is suspended.)
"ON": In operable status or operation can be started with frequency
62 63 |Ready for operation #1 command input as an operation switching answer-back.
"OFF": In inoperable status.
"ON": In operable status or operation can be started with ST and
64 65 |Ready for operation #2 RUN signals and frequency command input
"OFF": In inoperable status.
"ON": Control circuit under-voltage is detected (FIF F).
66 67 ngr, c‘ontrol p?wer supply (detection level; 200V class: approx. 145 VAC or lower,
(FLFF) pre-alarm 400V class: approx. 290 VAC or lower)
System consistent
68 69 |sequence Output the braking signal according to the brake sequence.
(BR: Brake release)
"ON": More than one of alarm, pre-alarm, under-voltage, low
current over-torque, poor control power supply, PID deviation
70 71 |In (pre-)alarm status limit, abnormal frequency setting or torque limit have occurred
or detected.
"OFF": All the alarms above are cancelled
72 73 Forward speed limit "ON": Forward operation speed is F =5 set value or over.
(torque control) "OFF": Forward operation speed is less than F %25 set value.
74 75 Reverse speed limit "ON": Reverse operation speed is F & set value or over.
(torgue control) "OFF": Reverse operation speed is less than F 75 set value.
76 77 |Inverter healthy output "ON" and "OFF" are alternately output at |nterva|s of 1 second.
:}2?%”;2' ((:C(;Tsrglén'g;t'on "ON": Communication error caused by RS485 logic or message
78 79 RS485 logic or ) ) transmissipn has occurred.
message transmission) OFF": Communication error is cancelled (reset).
80 81 |Error code output #1
82 83 |Error code output #2
gg 2? E:Eg; ggg: gﬂigﬂi zi Output the failure code in 6bits.
88 89 |Error code output #5
90 91 |Error code output #6
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Parameter setting
Positive |Negative Function Operation output specifications (in case of positive logic)
logic | logic

92 93 |Designated data output #1
94 95 |Designated data output #2
96 97 |Designated data output #3
98 99 |Designated data output #4|Output of the designated data in 7 bits.
100 | 101 |Designated data output #5
102 | 103 |Designated data output #6
104 | 105 |Designated data output #7

"ON" Load is equal to F 535 F F4/[!(Heavy load torque) set

106 | 107 |Light load signal values or less. -

108 | 109 |Heavy load signal "ON": Load is larger than - 535 F 34 set value.
110 111 |Positive torque limit "ON": Positive torque is over the positive torque limit level.
112 | 113 |Negative torque limit "ON": Negative torque is over the negative torque limit level.

Output for external rush

114 | 115 . "ON": External rush suppression relay is actuated.
suppression relay

116 | 117 |Over travel "ON": Over running

118 | 119 |Completion of positioning|"ON": Positioning has been completed.

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) Under-voltage detected: To be checked during operation.
2) Low current detected: To be checked during operation command.
3) Over-torque detected: To be checked always.

mSink logic/source logic
Sink logic and source logic (input/output terminal logic) can be switched to each other.
Refer to the section 2.3.2
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7. 2. 3 Setup of input/output 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.
For each output terminal, delay time at turning on or off can be set individually.

N ———————————————_—_—_—_—_—_—_—_—_—_—_—_—_——_—_——

m Setup of response time
Title Function Adjustment range | Default value

F {40 |Input terminal #1 response time (F) 2 200 [ms] g
E !4 ! |Inputterminal #2 response time (R) 2 200 [ms] £
F {42 |lnput terminal #3 response time (ST) 2 200 [ms] 2]
£ {43 |Input terminal #4 response time (RES) 2 200 [ms] 2]
F {49 |Inputterminal #5 8 response time c 00 [ms] 3]
F {45 |Inputterminal #9 16 response time c 00 [ms] g
F {50 |Output terminal #1 delay time (OUT1) o 200 [ms] 2
F {5 ! |Output terminal #2 delay time (OUT2) c 200 [ms] c
F {52 |Output terminal #3 delay time (FL) c 00 [ms] 2
F {53 |Output terminal #4 delay time c 00 [ms] 2
F {54 |Output terminal #5 delay time c 00 [ms] 2
F {55 |Output terminal #6 delay time c 00 [ms] 2
F {55 |Output terminal #7 delay time c c00 [ms] 2
£ !5 |Output terminal #1 holding time (OUT1) c 200 [ms] c
£ !5 ! |Output terminal #2 holding time (OUT2) c 200 [ms] c
F {52 |Output terminal #3 holding time (FL) c  Z00 [ms] c
F |53 |Output terminal #4 holding time 2 200 [ms] I
F !EY |Output terminal #5 holding time 2 200 [ms] I
F {55 |Output terminal #6 holding time c il [ms] 2
F {55 |Output terminal #7 holding time c SO0 [ms] c

Setting when vector option unit or expansion TB option unit is used.

Note): The minimum setting unit is 2.5 ms. Please input the value which omitted below the decimal point of
a multiple of 2.5.

7. 2. 4 Analog input filter

________________________________________________________________________________ ~

[}
Function |
This function is effective to remove noise from the frequency setting circuit. If operation is unstable i
because of noise, increase the time constant of the analog input filter. '
)

mResponse time setting

Title Function Adjustment range Default value

EZ Analog input filter i (Disabled) to 7 (maximum filter capacity) o

~

O

X

)
L 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 volume, 0 to 10
VDC, 4 to 20 mA DC, -10 to +10 VDC). The selective function of analog input terminals helps
flexible design of a system.
[Control terminal board]

[ FLA| FLB| FLC ]

| RES| s1 | s2 | S3] s4 | RX |

| am | FP [ouT2]

LF |

R[sT[cc|[cc|RR]|V

[ PP | FM [OUT1] P24 ]

SO|®

@)

m Setting of analog input terminal functions

Terminal . . . Default
Title Function Adjustment range
symbol value
[ N ]
[ e R A ]
(.t
[ACR W
b Y gl Y o ]
o o ) - o priority (*1)
= 200 |Reference priority selection C. i prl o
Peuu priority 3: F 287 priority (*2) "’
Y FERDEF 20T switching
(Inpu terminal function selection 104)
F 20 ! |VIN reference point #1 O 00 %) o0
F 202 |V reference point #1 frequency | & F H [HZ] oo
Vi Il F 203 |V reference point #2 o 00 %] a0
F 20 H |VII reference point #2 frequency | & F H [HZ] gn.n
E 205 |VIII reference point #1 rate O 2510 (%) o
F20F |V reference point #2 rate O 250 [%) a0
F 2 7 |Speed setting mode selection #2 | Sameas F /{4 (! 1) !
F 205 |fmod/f207 switching frequency O FH[Hz Lo
o I/ (disabled) to F (max. filter
All F 215 |Analog input filter i : )to 3( o
capacity)
F 2 !l IRR reference point #1 o0 100 %) o
FZ2 ! ! |RR reference point #1 frequency | i F H [Hz] oo
RR FZ2 {2 |RR reference point #2 o0 00 %) a0
F 2 {3 |RR reference point #2 frequency | & F H [HZ] 00
F 2 ! |RR reference point #1 rate O 250 %) o
F 2 !5 |RR reference point #2 rate O 250 (%) a0
F 2 !5 |RX reference point #1 - 00 00 %) o
F 2 |7 |RX reference point #1 frequency | = FH F H [Hz] 0.0
RX F 2 !5 |RX reference point #2 -0 100 (%] on
F 2 !9 |RX reference point #2 frequency | - FH F H [Hz] ann
F 220 |RX reference point #1 rate -250 2510 [%] o
F 22 ! |RX reference point #2 rate -250 250 (%] oo
e For details, refer to the instructions of
Option |" "~~~ - |RX2,BIN,pulse input point setu .
P Fo37 P putp P the option.

Note: Input terminals of RX2, BIN and pulse input are at expansion TB option unit.
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7. 3. 1 Setup by analoqg input signals (RR terminal

If a variable resistor (1-10 kQ2, 1/4 W) for setting up frequency is connected with the RR 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 and
CC so as to divide the reference voltage (10 VDC) at the terminal PP and to input 0 to 10 VDC of
divided voltage between the RR and CC terminals.

If analog voltage signal of 0 to 10 VDC is input between the terminals of RR and CC, frequency
can be set up without connection of a potentiometer.

<Related parameters>

Title Function Adjustment range Default value | Setup value
£ 710l d |Operation command mode selection | [ I (Terminal) | [(Terminal)
F 110 d |Speed setting mode selection P £ (RR) £ (RR)

F /151 |FM terminal meter selection =N ! !

£ |FM terminal meter adjustment
£ 200 |Reference priority selection o HGHIT)) OFENRD)
F 2015 |Analog input filter ,'_-,:(Dlsablgd) o . i o

= (Max. filter capacity)
F 2 !0 |RR reference point #1 O 100 %) o 0
F 2 ! ! |RRreference point #1 frequency O FH[HZ a0 0.0
F 2 !2 |RRreference point #2 g 100 %] oo oo
F ! 3 |RR reference point #2 frequency o FH [Hz] g0.0 g0.0
F 2~ !4 |RR reference point #1 rate O 2510 %) o o
F 2 !5 |RR reference point #2 rate O 250 %) 00 a0

— mRun/stop setup
MCCB To control switching between forward

rotation (F) and reverse rotation (R),
Power m ;L; I \L/J/rg X run and stop by external commands.
supply w3 wr3§ m Setup of frequency setting signal and
running frequency characteristic
To set up frequency setting signal to be
input to the potentiometer (RR terminal)
and characteristic of running frequency.
Frequency characteristic is set up at
the two points of RR reference point #1
(F 2 {)frequency(F 2 { {),RR
reference point #2(~ = {2 )/frequency
(F2 i 3).

S2
FLA
S3
[ ] o
o Q ......... |@ ) o
ST m Connection and calibration of
. frequency meter
R

P Forward rotation  connect a 1 mADC full-scale DC

P2t o0— Reverse rotation current meter, 7.5 VDC full-scale DC
voltmeter or rectifier type AC voltmeter.
ouTt For calibration of the meter, refer to the
M o—— Frequency  section 5.4.
OUT2 meter
AM¢ A [Hz]
FP Fo i3 Point 2
o E,‘ Point 1
o
cF cc Sg
CC RKX M IRRPP n:f__’
Foid
Fo i Feiz
Q 0% 100%

< (ov 10V)

Frequency setting signal
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7. 3. 2 Setup by analo

Connect current signal (4 to 20 mADC) to the terminal Il or voltage signal (0 to 10 VDC) to the terminal VI

input signals (VI/Il terminal

so that the inverter can be run and stopped with external commands.

<Related parameters>

Title Function Adjustment range Default value | Setup value
£ 11l d |Operation command mode selection | [ i (Terminal) | [J(Terminal)
F 04 |Speed setting mode selection Pl Z(RR) {(VINI
F /151 |FM terminal meter selection {3 ! !

F /1 |FM terminal meter adjustment
£ 200 |Reference priority selection o oY HGEHED) HGEH))
F 20 ! |V reference point #1 O 100 %) 20
F 202 |V reference point #1 frequency o FH [Hz] o0 o0
F 203 |V reference point #2 O 00 %) oo 00
F 204 |V reference point #2 frequency & FHI[HZ] g0.0 g0.0
F 205 |V reference point #1 rate 0 250 [%] o o
F 205 |V reference point #2 rate O 250 [%] [ oo
F 2075 |Analog input filter L-{(Dlsablgd) o . i i

= (Max. filter capacity)
: Set "2 /" when current signal (4 to 20 mADC) is connected to the terminal Il, or set " 3"

when voltage signal (0 to 10 VDC) is connected to the terminal VI.

mRun/stop setup

MCCB U To control switching between forward

rotation (F) and reverse rotation (R),

Power ga ;’L; L1 run and stop by external commands.
supply w mSetup of frequency setting signal and

running frequency characteristic

To set up frequency setting signal and
characteristic of running frequency that
are to be externally input to the terminal
Viorll.

Frequency characteristic is set up at

FLA
the two points of VI/II reference point #1
| FLB I F 20 Dfrequency(F 20 2), VI
_________ |@ reference point #2(F £ [ 3) /frequency
FLC (F2OH).
ST _ mConnection and calibration of
F o—# Forward rotation ~ frequency meter
P24 — ) Connect a 1 mAdc full-scale DC current
R 0—¢® Reverse rotation  meter, 7.5 V dc full-scale DC voltmeter
OUT1 or rectifier type AC voltmeter. For
. calibration of the meter, refer to the
| Frequency section 5.4.
OouT2 meter
AMS A [Hz]
g W Y] .
FP ¢ meu Point 2
o3 Point 1
=5
c
GE cc Sz
CC RX M IRRPP x 2
Fooc %]
............................ F ,_:' D / F ,_J ,‘_-,' 5, (]
.............................................. 0% 20% 100%
(0] 4 20mA)Il terminal
(0] 10V )VI terminal
Frequency setting signal

The terminals VI and Il cannot be used together at a time. Be sure to use either of them.
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7. 3. 3 Setup by analo

input si

nals (RX terminal

Connect voltage signal (0 to =10 VDC) to the terminal RX so that the inverter can be run and
stopped with external commands.

<Related parameters>

*

(=]

FLA

Title Function Adjustment range | Default value | Setup value
£ 110l d |Operation command mode selection| [J 1 (Terminal) ! (Terminal)
F 0 d |Speed setting mode selection P 2 (RR) F(RX)

F /151 |FM terminal meter selection {31 ! !

F /1 |FM terminal meter adjustment
£ 200 |Reference priority selection o u G OFROd)
F 2015 |Analog input filter 2(D|sablt?d) to . i o

7 (Max. filter capacity)
F 2 !5 |RXreference point #1 -400 0 100 %) oo o0
F 2 |7 |RXreference point #1 frequency -FH FH[HZ o0 o.0
F 2 !B |RX reference point #2 - 0D 100 %) oo O
£ 2 !9 |RXreference point #2 frequency -FH FHIHZ 500 g50.0
F 220 |RXreference point #1 rate 250 250 [%) o o
F 22 ! |RX reference point #2 rate -250 250 %] 0l o
— mRun/stop setup

MCCB To run and stop the inverter by external
bower R[] commands. . -
supply ga ?g mSetup of frequency setting signal and

running frequency characteristic

To set up frequency setting signal and
characteristic of running frequency that are
to be externally input to the terminal RX.
Frequency characteristic is set up at the
two points of RX reference point #1

(F 2 {E)lfrequency(F & { 7), RX

reference point #2(F & { & )/frequency

Regardless of open/closed circuit between

R and CC terminals, run and stop operation is controllable.
Switching between forward rotation and reverse rotation is controllable by the terminals
F/R and RX if reverse rotation disabling selection F311 is properly set up.

Refer to 6.13.7, for details

(F219).
ALC Q """ Q | @ mConnection and calibration of
ST frequency meter
E o—$ Run Stop Connect a 1 mAdc full-scale DC current
P24 * meter, 7.5 VDC full-scale DC voltmeter or
R rectifier type AC voltmeter. For calibration
ouT1 of the meter, refer to the section 5.4.
M Frequency
OuT2 meter
A< /7 Running frequency [Hz] Point 2
F2ig
FP ¢ N
Forward g R | W ==y
G/E rotation oo L ]
cc — [%]
CC RX M IRRPP Reverse Fola
ri)tatlon Point 1
\YJ

Frequency setting signal
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8. Monitoring operation status

8. 1 Status monitor mode

Status of the inverter can be monitored.
To monitor the inverter when it is normally running,

Press the key twice and the current status is indicated on the LED display.

Setup procedure to monitor the inverter status. (EX. Operation at 60 Hz)

Com.No. | Details of indication |Key operated|LED display Description

. Running frequency indication (in operation)
1 — itg(r;gard monitor 5 0.0 |(In the case monitor display mode setting
- 1 {1 is set at {/[running frequency])

"~
<
-

D
[
<

U

Indication of "Automatic acceleration
ALl !]/deceleration(F Li {)" that is the first basic
parameter

Parameter setup
FEO1 mode

Status monitor

FEO1 |mode (rotating - ~ |Indication of rotating direction

(F : forward, r : reverse)

direction)
5 __ |Frequency = 7 |Indication of frequency command value.
command HHHl(ncaseof F T ! =1
Co - = r7 |Indication of inverter output current (load
— o0 _ ey g
3 Load indication L O | current)(In case of £ 7 {2=7
. w («mm |Indication of inverter DC voltage (Default
4 DC voltage = MY Isetting unit: [%]) (Incase of F 7 {3=3)
5 — |output voltage Pinn Indication of inverter output voltage (Default

setting unit: [%]) (In case of = 7 {~=")

Indication of ON/OFF status of control input
(i1l [terminals (F, R, RES, ST, S1, S2, S3, S4)in
bits

Input terminal

FEO6 information #1

FE50 (Input terminal
FE51 |information #2

¢ « « « |Indication of ON/OFF status of optional control
" U linput terminals (B8,B9,B10,B11) in bits

Input terminal
information #3

Indication of ON/OFF status of optional control
input terminals (B11,B812,B13,B14) in bits

Output terminal
information #1

Indication of ON/OFF status of control output
terminals (OUT1,0UT2,FL) in bits

FEO7 |Output terminal
FE52 [information #2

Indication of ON/OFF status of optional control
output terminals (R1,R2,0UT3,0UT4) in bits

X
-
-
-

FE53 . Indication of ON/OFF status of optional control
Outtput terminal P 1111 |output terminals (ALMO,ALM1,ALM2,ALM3) in
bits
FE48 Sink/source ) ~ |Indication of sink or source status
switching status - Y |(3: source, {:sink)
FE47 |TYPE of connected & [I |Indication of connected options

option

FE54 |- 4 F last set data Indication of £ 4 F value set last

('t
<
Du

71!~ last set data

~
!

‘
Ou(
-

FE55 Indication of 5 !{~ value set last

<

‘
(X
-
3

FEO8 |CPU version Indication of version of the CPU

~
[y
-
™

~

(
-
J
-
J

FE43 Flush memory Indication of version of the flush memory

-
g
Dy

0000000CI0l000 001000 ClelE)

version
FEO9 \?eorrs\g)?: EEPROM E ! |Indication of version of the control EEPROM
FE44 \E’é‘r‘é?oEEPROM & {00 |indication of version of the drive EEPROM

(Continued on the following page)
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(Continued from the preceding page)

Com.No. | Details of indication |Key operated|LED display Description

. (Alternately blinking at intervals of 0.5
FE10 |Past trip #1 second) Past trip #1

[ ]
[ S i g

(Alternately blinking at intervals of 0.5

FE11 |Past trip #2 second) Past trip #2

[N )
Lt = C

e (Alternately blinking at intervals of 0.5

FE12 |Past trlp #3 UFd<4 Second) Past trlp #3

. |(Alternately blinking at intervals of 0.5

FE13 |Past trip #4 " |second) Past trip #4

- - -
nCrr e

~ . |Indication of total (accumulated) operation
" |hours(Indication of 0.1 represents 10 hours.)

Cumulative

FE14 operation time

Standard monitor

mode £ 0.0 |Running frequency indication(in operation)

600000

Note 1

Note 1: When @ or @ key is pressed, indication changes in the status monitor mode.

Note 2: Contents of status indications of *1, *2, *3, *4 and *5 can be selected from 30 kinds of information.
Unit of current and voltage indications can be changed from % to A (amperage) and V (voltage)
and vice versa respectively.

Note 3: Indicated input voltage is DC voltage just after input voltage is rectified multiplied by 1/~/2.

Note 4: Past trip is in order of 1(last)-2-3-4(oldest)

Note 5: Cumulative operation time indicates a total of actually running hours.

m Information on input terminals

Information on & input terminals and & input terminals are for the optional add-on cassette.

O FEREERE
L Inputterminal #10 FO F11 0 )
Input terminal #20 RO :F112 :1 | When there is signal input ,
Input terminal #30 STO :F113 2
Input terminal #40 RESO :F114 :3 | When there is no signal input {
Input terminal #50 S10 :F115 ‘4 | (Blank in the upper half)
Input terminal #60 S20 :F116 5
Input terminal #70 S30 :F117 6
Input terminal #80 S40 :F118 6
e J
£ A ol - ,
uw> [ Input terminal #9 0 B8O :F119 :8 [When there is signal input []
§ Input terminal #100 B9O :F120 :
_g Input terminal #110 B100  :F121 10 [When there is no signal input 1
8 input terminal #1200 B110  :F122 :11_/ (Blank in the upper half)
@
5 1l - )
o) L Input terminal #130 B120  :F123 :12 | When there is signal input ]
\ Input terminal #140 B130  :F124 13
Input terminal #150 B140  :F125 14 | When there is no signal input
Input terminal #1600 B150  :F126 :1?/ (Blank in the upper half)

Input terminal #9 to #16: Expansion TB option unit
Note) When F ([ 7 is set at a number of ! to & expansion TB option input terminal information (7,5 )
indicate information of lower 8 bit terminal (BOO B7).
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mInformation on output terminals

Information on {I output terminals and F output terminals are for the optional add-on cassette.
oo

] 'l
= Output terminal #1 OUT1 :F130
Output terminal #2 OUT2 :F131
Output terminal #3 FL :F132

]
When there is signal output ]

When there is no signal output

blank in the upper half

% o 0 I l' 11
g (I Output terminal #4 R1 :F133 When there is signal output ,’
§ Output terminal #5 R2 :F134
- Output terminal #6 OUT3 :F135 When there is no signal output §
.g Output terminal #7 OUT4 :F136 blank in the upper half
8 Output terminal #4,5 : Expansion TB option unit
§ Output terminal #6,7 : Vector option unit
Q
Bl A O 1l
L Error code output #0 ALMO :8 | When there is signal input :
\ Error code output #1 ALM1 9

Error code output #2 ALM2 :10| When there is no signal input |
Error code output #3 ALM3

Error code output #0,1,2,3 : Vector option unit

blank in the upper half

mType of connected option

reo
e 1

-
<
L

~
-

gl

Expansion TB option unit

Vector option unit

Expansion TB option unit & Vector option unit( { =)
F10M option unit

S20 option unit

Note1) Connection of add-on cassette options are reflected in this display.

Note2) Connection of PG feedback boards are not in this display.

LN

L}

L .

m Total (accumulated) operation hours

For indication of total operation hours, running hours are counted up when the output frequency
monitor reads a frequency other than 0.0 Hz. 10 hours is indicated as 0.1 (unit of indication). Total
hours is indicated in the range from "i. {" to "5 5 & 5" that represent 10 hours and 9999 hours
respectively.
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8. 2 Changing status monitor function

mChanging indication of status with power on

The standard monitor mode (*1) indicates running frequency (with default setting) such as

"I1.0" when power is on or "I F " when power is off, however, such the standard indication
can be changed into arbitrary indication as shown on page H-5. When the standard monitor
indication is changed for an option, each indication appears lacking in the initial letter (&, I,

etc.).

Standard monitor mode

Standard monitor indication selection F 7

Function
x]

Adjustment range

Default setting

Monitor display mode setting | s

' 5 (Refer to the next page.)

1]
L

mChanging contents of status monitor indication

Regarding contents of status monitor indications appearing in the left column of the table on
page H-1, those marked with *2 to *5 can be changed for others. Select a desirable monitor
function from among optional monitor functions appearing on page H-5.

*2 Frequency command
*3 Load current

*4 Input voltage

*5 Output voltage

Changeable by status monitor #1 display mode (F
Changeable by status monitor #2 display mode (F
Changeable by status monitor #3 display mode (~
Changeable by status monitor #4 display mode (F

<

~d =d =d

- e e -
= ~

MOl KR

—_ — — —

Title Function Adjustment range Default setting
[x] ()
g B Y H : R g | ‘
F 71! !|Status monitor #1 display mode (Refer to the next page.)
F 7 {7 | Status monitor #2 display mode |{ 2 5(ditto) 2
F 7 {3 | Status monitor #3 display mode |{J 5 (ditto) 7
F 7 !4 | Status monitor #4 display mode |/[f ' 5 (ditto) L
IfF 7 ¢ {toF 7 {4 aresetat"[I" (Running frequency) the running frequency is not held

in trip status.
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Setup values of monitor indication parameters(F 7 { { F 7 ()

Com. | Setup Function Indication | Unit(Panel) Un|t.(Co.m-
No. |value munication)
FDOO 0 |Running frequencyd O O o0 Or'?e,?e.f‘fisj 0.01[Hz]
’ L
FEO2 1 |Frequency command 00 ditto 0.01[HZ]
0,
FEO3 | 2 |Current r g| 0%l or 0.01[%]
[ N YA
FEO04 3 |DC voltage Y o ditto 0.01[%]
FEO5 4 [Output voltage F o ditto 0.01[%]
FEO15 | 5 [After-compensation frequency Eon OEe,E-)e-?,q,s:, 0.01[Hz]
) [
FE16 6 |Speed feedback (real-time value) o ditto 0.01[Hz]
FE17 7 |Speed feedback (1 second filter) I ditto 0.01[Hz]
FE18 8 [Torque I I 1[%] 0.01[%]
FE19 9 [Torque reference P ¥ 1[%] 0.01[%]
FE56 10 |Internal torque reference (*1) [ o 1[%] 0.01[%]
FE20 11 |Torque current I o 1[%] 0.01[%]
FE21 12 |Exciting current I o 1[%] 0.01[%]
FE22 | 13 |PID feedback value d o OE epends 1 501z
) [
FE23 14 |Motor overload factor (OL2 data) || I 1[%] 0.01[%]
FE24 15 |Inverter overload factor (OL1 data)| [, I 1[%] 0.01[%]
FE25 16 |PBr overload factor (PBrOL data) | - I 1[%] 0.01[%]
FE28 17 |PBr load factor (pulse duty) - ¥ 1[%] 0.01[%]
FE29 18 |Input power H o 0.1[kW] 0.01[kW]
FE30 | 19 |Output power H O 0.AkwW] 0.01[kW]
0,
FE31 | 20 |Peak output current C o ,1-[{(.)].-,0: 0.01[%)]
[ Y |
FE32 | 21 |Peak DC voltage ~ o ditto 0.01[%]
FE33 | 22 |Motor counter dummy PG = /| 1/100 count 1 count
FE34 23 |Position pulse = /1 1/100 count 1 count
FE35 | 24 [PR input Ll o 1[%] 0.01[%]
FE36 | 25 |VIII input ol o 1[%] 0.01[%]
GE37 | 26 [RX input v o 1[%] 0.01[%]
FE38 | 27 |RX2 input o o 1[%] 0.01[%]
FE39 | 28 [FM output A I} 1[%] 0.01[%]
FE40 | 29 |AM output A o 1[%] 0.01[%]
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8. 3 Indication in trip status

When the inverter trips, details of the trip status are indicated. In the status monitor mode, the
status when the inverter trips is held.

mDetails of indications of trip status

Trip indication Details Com. code |Error code
ar Lo irF Over-current during acceleration 1,37 25,29
areorer Over-current during deceleration 2,38 26,30
gr3. 00 3F Over-current during constant speed 3,39 27,31
. Trip caused by short-circuit in the loaded 4 41
Her side on starting
OrR U-phase arm over-current 5 61
OrRs V-phase arm over-current 6 62
OrR3 W-phase arm over-current 7 63
EFPH Input phase failure 8 44
EFRPHD Output phase failure 9 40
OF 1 Over-voltage during acceleration 10 21
i Over-voltage during deceleration 11 22
e Over-voltage during constant speed 12 23
L Inverter overload 13 17
T~ Motor overload 14 18
0L Dynamic braking resistor trip by overload 15 16
OH Overheat 16 19
£ Emergency stop 17 14
EEFH EEPROM error (write error) 18 49
EERS Initial read error 19 50
EEFZ Initial read error 20 51
Errg Main RAM error 21 48
Er-r3 Main ROM error 22 53
ErrH CPU error 23 55
Errs Communication abnormal interruption 24 15
Errb Gate array fault 25 54
E--1 Output current detector error 26 58
Er-rf& Option error 27 57
E--5 Flush memory fault 28 52
UL Trip of low current operation status 29 4
vl Trip by insufficient voltage (main circuit 30 5
e power supply)

R Trip by insufficient voltage (control circuit 31 6
HTE power supply)

Ok Trip by over-torque 32 7

[ g g |
:,:;:,; E" Trip by short-circuit 22 jg
Etn Auto-tuning error 40 13
EEHF Inverter type error 41 56
£- il Sink/source switching error 42 32
E-11 Sequence error 43 37
£-1!7 Disconnection of encoder 44 36
£- 14 Abnormal speed 45 11
E- 1M Extreme potential deviation 46 9
£- 11 Key error 49 33
nErr (*1) No error 0 0

Note: Past trip indications (that have been saved in the memory or that appeared in the past)
can be read out. (Refer to "Status monitor mode, 8.1".)
(*1)This is not a trip indication, but it appears when no error record is found in monitoring the

past trip indications.
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02

03

04

o5

mExamples of reading out trip data

Com,No.| Contents of indication |Key operated|LED display Description
FC90 |Trip information npa .Sta-tus.monitor moqe .(Blinking for trip
indication) Motor is in free-run status.
Parameter setup _ Indication. of "Automati.c .
mode F 1! | |acceleration/deceleration (5L {)" thatis
the first basic parameters.
FEOO |Running frequency unn Indication of running frequency when trip
occurred.
Indication of direction of rotation when
FEO1 |Running direction @ F o~ - F |trip occurred.
(F : Forward rotation, - : Reverse rotation)
frequency command @ - i |Indication of frequency command value
q y HHH when trip occurred.
~ ¢« =~ [|Indication of inverter output current (load
Current @ oA current) when trip occurred.
DC voltage @ gy In.dication of inverter DC voltage when
trip occurred.
Output voltage @ pinn Indicatign of inverter output voltage
when trip occurred.
Input terminal Indication of ON/OFF status of control input
input terminal (a) | tt#1it1e ferminais (7, R, RES, ST, 1,52, 53, 54)
when trip occurred.
FEO6 Input terminal ~ Indication of ON/OFF status of optional
FE50 |. ‘ tion #2 @ H !l |control input terminals (B8, B9, B10, B11)
FE51 [Mormation when trip occurred.
Input terminal Indication of ON/OFF status of optional
information #3 @ L {!!! |control input terminals (B12, B13, B14,
B15) when trip occurred.
Output terminal Indication of ON/OFF status of control
information #1 @ {{{ |output terminals (OUT1, OUT2, FL) when
trip occurred.
FEO7 Output terminal _ Indication of ON/OFF status of optional
FE52 information #2 @ L 1!{! |control output terminals (R1, R2, OUTS3,
FE53 OUT4) when trip occurred.
Output terminal _ Indication of ON/OEF status of optional
information #3 @ = 1!!! |control output terminals (ALMO, ALM1,
ALM2, ALM3) when trip occurred.
FE48 Sink/source @ ) . |Indication of sink or source status
switching status - ( !:Sink, £i: Source)
FEa7 |TYPE of . @ oo Indication of connected add-on cassette
connected option - options
FE54 |k 4 F last set data @ e 1 |Indication of £ 4 P value set last
FE55 |A L/ last set data @ H [ |Indication of A L2 value set last
FEO08 |CPU version @ L 121 |Indication of version of the CPU
FE43 Sét:z:;:emory @ F !0 |Indication of version of the flush memory
FE09 Con?rol EEPROM @ E 0 Indication of version of the control
version - EEPROM
FE44 [Main circuit @ o {50 |indication of version of the drive EEPROM

EEPROM version

Continued on the following page
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Continued from the preceding page

Com,No.| Contents of indication |Key operated|LED display Description

. - Alternately blinking at intervals of 0.5
FE10 |P 1 TN
0 |Past trip # - second) Past trip #1

(Alternately blinking at intervals of 0.5
second) Past trip #2

.I
(ng
iy

FE11 |Past trip #2

(Alternately blinking at intervals of 0.5

FE12 |Past trip #3 second) Past trip #3

[ng
=
)
(X

(Alternately blinking at intervals of 0.5
second) Past trip #4

L

FE13 |Past trip #4

Indication of total (accumulated)
. ! |operation hours(Indication of 0.1
represents 10 hours.)

Cumulative operation

FE14 |
time

['d
[t

Standard monitor

Status monitor mode(Blinking for trip
mode '

P2 |indication)
=<2 Reverts to the first trip indication.

|

B®OOLE®O®

Note 1: Failures that occur during initialization of the CPU on turning on the power or after resetting the
inverter are not held by the failure trip holding function, and status monitor indications appear for
such the failure.

Note 2: Contents of status indications of *2, *3, *4 and *5 can be selected from 30 kinds of information.
Contents of indications that are setup at = 7 { { to 5 7 {4 (status monitor #1 to #4 display
mode) are displayed.

Unit of current and voltage indications can be changed from % to A (amperage) or V (voltage)

and vice versa respectively with 5 77 {(Current/voltage display mode).

8. 4 Indication 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
12.1 for the other alarms.

Bit Contents of indication Panel indication

0 Over-current pre-alarm r

1 Inverter overload pre-alarm A

2 Motor overload pre-alarm A

3 Overheat pre-alarm H

4 Over-voltage pre-alarm =

5 Main circuit under-voltage (17 4 F F ) detected HOFF

6 Poor control power supply (F' 1 F F ) pre-alarm FOFF

7 Low current detected

8 Over-torque detected

9 Braking resistor overload (£ 1. i~ ) pre-alarm

10 Cumulative operation time alarm
Abnormal communication alarm #1

11 . E
(caused by scanning)

12 Abnormal communication alarm #2 L
(caused by RS485 logic or message transmission) -

13 Reservation area —

14 Reservation area —

15 Reservation area e

Note) For each bit, "0" indicates normal condition and "1" indicates appearance of
alarm, etc..
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Mandatory

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.

Be grounded

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.

9. 1 Selection of wiring equipment

Wire size  AWG cross-section [mm?]
Voltage | Applicable Braking resistor/
class | motor [kW] Inverter model Main circuit(*1) DC |t'§act|c>r Braking unit Earth cable
(optional) (optional)
0.4 VFA7-2004PL
0.75 VFA7-2007PL 142)
15 VFA7-2015PL 14(2) 14(2) (*5) 12(35)
2.2 VFA7-2022PL :
37 VFA7-2037PL 12(3.5)
55 VFA7-2055PL 12(3.5) 10(5.5)
75 VFA7-2075PL 10(5.5) 3(8) 10(5.5) 10(5.5)
11 VFA7-2110P 6(14) 6(14) : 6(14)
200V [15 VFA7-2150P 4(22)
class [185 VFA7-2185P 4(22) 8(8)
22 VFA7-2220P 2(38) 2(38) 5(14) 4(22)
30 VFA7-2300P 2/0(60) 2/0(60) 2(38)
37 VFA7-2370P1 4/0(100)
45 VFA7-2450P1 4(22) 2/0(60)
55 VFA7-2550P1 4/0(100) (:1528)
75 VFAT7-2750P1 200(150) i 2(38) or 410(100)
90 VFA7-2900P1 (200) 6<2(14>2)
0.75 VFA7-4007PL
15 VFA7-4015PL )
2.2 VFA7-4022PL 142) 14(2) 14(2) (9)
3.7 VFA7-4037PL 12(3.5)
55 VFA7-4055PL
75 VFA7-4075PL 12(3.5) 142)
11 VFA7-4110PL 12(3.5) 10(5.5)
15 VFA7-4150PL 10(5.5) 3(8) 10(5.5)
185 VFA7-4185P 8(8) 6(14) 8(8)
22 VFA7-4220P 6(14) 10(5.5) 6(14)
400V | 30 VFA7-4300P 4(22)
class |37 VFAT7-4370P1 4(22) 2(38)
45 VFAT7-4450P1 2(38) 6(14) 4(22)
55 VFA7-4550P1 2/0(60)
75 VFAT7-4750P1 2/0(60)
90/110 VFAT7-4110KP1 4/0(100) 2/0(60)
132 VFAT7-4132KP1 4/0(100) 422)
160 VFA7-4160KP1 300(150) (:1”28)
4/0(100)
220 VFA7-4220KP1 400(200) Oooeg) | DX
300=<2 4002 4/0(100) or 300
280 VFA7-4280KP1 (150><2) (200%<2) | 2/0%2(60>2) (150)

(*1): Indicates wire sizes of input terminals R, S, T and output terminals U, V, W. Wiring distance is supposed to
be 30 m at maximum.

(*2): Cable size in this table is in case of 75 degree copper wire.

(*3): For the control circuit, use shielded wires whose size (cross-section) is 0.75 mm? or more.

(*4): For the earth cable, use wires larger than the specified ones in size (cross-section).

(*5): Recommended wire size for external braking resistor. Refer to 6.13.4 for use of external braking resistor.

(*6): Do not connect more than two wires to a terminal block (except for terminal blocks of 2900, 4160K to 4280K
and PA terminals of models that have only one PA terminal). If wiring with more than two wires is needed,
set a external relay terminal.

-1
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m Selection of wiring equipment

Molded case Magnetic Earth leakage
circuit breaker congt’actor OveEITOﬁig{)relay circuit breakger
Applicable (MCCB) (MC) (ELCB)
Voltage motor Inverter Regulated
class [KW] model Rated | Type |Rated| Type amperage Type |Rated| Type
current| form |current] form (eference) form |current| form
[Al (*1) Al | (*1) Al *1) | [Al (*1)
0.4 VFA7-2004PL 5 2.3 5
0.75 VFA7-2007PL 10 11 C11J | 3.6 T134 10
1.5 VFA7-2015PL 15 | NJ3ON 6.8 15 NJV50E
2.2 VFA7-2022PL 20 13 | C13J | 9.3 20
3.7 VFA7-2037PL 30 26 | C25J 15 | T20J 30
5.5 VFA7-2055PL 50 |NJ50E| 35 | C35J | 22 T35 50
7.5 VFA7-2075PL 60 NJ100F 50 | C50J | 28 60 |NJV60OF
11 VFA7-2110P 100 65 | C65J | 44 T654 100 NJV100F
200V | 15 VFA7-2150P 125 80 | C80J | 57 125
class | 18.5 VFA7-2185P 93 |[C100J| 70 |T100J
22 VFA7-2220P 150 [NJ225F| 125 |LC1D115J| 85 T115J 150 [NJV225F
30 VFA7-2300P 200 180 LC1D150J] 108 200
37 VFA7-2370P1 | 225 LC1F185J| 138 | T150J | 225
45 VFA7-2450P1 | 300 220 |[LC1F225J| 162 | T185J | 300
55 VFAT-2550P1 | 350 | EH400 | o 25 |0y 350 |LEH400
75 VFA7-2750P1 | 400 LCIF30 3 5 T TRo-F 73] 400
90 VFA7-2900P1 | 600 | EH600| 400 4.0 (*4) 600 |LEH600
0.75 VFA7-4007PL 5 2.3 5
1.5 VFA7-4015PL 10 9 C11J | 3.6 10
2.2 VFA7-4022PL 15 NJ30N 50 | T13J 15
3.7 VFA7-4037PL 20 13 | C13J | 6.8 20 |NJV50E
5.5 VFA7-4055PL 30 17 | C20J 11 30
7.5 VFAT7-4075PL 25 | C25J 15 | T20J
11 VFA7-4110PL 50 |NJ50E| 32 | C35J | 22 T35 50
15 VFA7-4150PL 60 48 | c504 28 60
18.5 VFA7-4185P 75 |NJ100F 35 75 |NJV100F
400V 22 VFA7-4220P 100 65 | C65J | 44 | T65J | 100
class 30 VFA7-4300P 125 80 | C80J | 57 125
37 VFA7-4370P1 NJ225F 110 | C100J | 65 | T100J NJV225F
45 VFA7-4450P1 | 150 180 LC1D115J] 85 T115J 150
55 VFA7-4550P1 | 175 LC1D150J] 100 175
75 VFA7-4750P1 | 250 220 |[LC1F185J] 138 | T150J | 250
90 VFA7-4110KP1 300 EH400 | 265 |LC1F225J] 2.7 300 LEH400
110 350 " |LR9-F73] 350
132 VFA7-4132KP1| 400 400 LC1F265)| 3.6 (*4) 400
160 VFA7-4160KP1| 500 EHB00 LC1F330J| 4.2 500 LEH600
220 VFA7-4220KP1| 600 600 LC1F400J| 3.6 | T13J | 600
280 VFA7-4280KP1| 800 | EH800 LC1F630J] 4.2 [+CT(*5) 800 (*6)

(*1):
(*2):

(*3):
(*4):

(*5):
(*6):

Type forms of Toshiba Schneider Electric Ltd. products.

Attach surge killers to the magnetic contactor and exciting coil of the relay.
Surge killer for Toshiba Schneider Electric Ltd. magnetic contactor.
200 V class: SS-2  (Manufacture: Toshiba Schneider Electric Ltd.)
(For C11J to C65J, surge absorbing units are served optionally.)
400 V class: For the operation circuit and control circuit, regulate the voltage at 200 V or lower with a
voltage regulator.
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.
These overload relays are served with a 400/5A CT. Regulated amperage indicates rated current of
the overload relay.
Use together with the 600/5A CT.
EH800 + LRE(Earth leakage relay) + ZCT
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Among the wiring equipment shown in the above table, the magnetic contactors (MC) and overload relays
(THR) are new models of the ESPER Mighty J series. When using old models of the Mighty J series, refer
to the following comparison table that shows consistency between models of the two series.

Magnetic contactor (MC) Overload relay(THR)
Mighty J series ESPER Mighty series Mighty J series ESPER Mighty series

C13J C12A T13J T11A
c20J C20A T20J T20A
C35J C35A T35J T35A
C50J C50A T65J T65A
C65J C65A T100J T80A
C80J C80A T115J T125A
c100J C100A T150J T150A

LC1-D150 C125A T185J T180A

LC1-F185 C180A LR9-F53 T220A

LC1-F225 C220A LR9-F73 T400A

LC1-F330 C300A

LC1-F400 C400A

LC1-F630 C600A

9. 2. Installation of electromagnetic contactor

When the inverter is used without electromagnetic contactor (MC) in the primary circuit, use the
MCCB (with voltage tripping device) to make the primary circuit open when the inverter
protection circuit is in operation.

When the damping resistor/damping resistance unit is used, install the electromagnetic
contactor (MC) or fuseless circuit breaker with power tripping device in the temporary power
supply circuit of the inverter so that the power circuit becomes open by operation of the error
detection relay (EL) built in the inverter or externally installed overload relay.

mElectromagnetic contactor in the primary circuit

If an electromagnetic contactor is installed in the power supply circuit of the inverter, it prevents
the inverter from power failure, tripping of overload relay (Th-Ry), cutout of the inverter
protection circuit after its operation, and double starting.
If the FL contact of the error detection relay built in the VF-A7 is connected with the operation
circuit of the primary electromagnetic contactor (MC), the MC is tripped when the inverter
protection circuit is actuated.

Moter
N
Power O E\O
N
supply O/‘\ 3\0
5 5o ¢

Operation preparafion

Forward
Z:I Reverse

Example of electromagnetic contactor connection in primary circuit
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Note on wiring

If alternate operation to run and stop the inverter is frequently repeated, don't turn it on/off with
the primary electromagnetic contactor. Run and stop the inverter with the control terminals F
and CC (forward) and R and CC (reverse).

Attach a surge killer to the exciting coil of the electromagnetic contactor (MC)

mElectromagnetic contactor in the secondary circuit

The secondary electromagnetic contactor can be installed for switching the control motor and
power supply when the inverter is suspended.

Note on wiring

To prevent the commercial power supply from impressing the inverter’s output terminals, be
sure to interlock the secondary electromagnetic contactor with the power supply.

In the case the electromagnetic contactor (MC) is installed between the inverter and motor,
don't turn on/off the electromagnetic contactor on/off while the inverter is running. If the
electromagnetic contactor is turned on/off during operation, it may cause a failure of the
inverter because rush current flows to it.

9. 3. Installation of overload relay

The inverter VF-A7 has a built-in electronic thermal overload protection function inside. In
the following cases, however, install an overload relay proper to the electronic thermal
operation level adjustment and motor used between the inverter and motor.

In the case a motor that is different in rated current from Toshiba standard motor is used.
In the case a motor whose output is lower than the specified Toshiba motor of the
standard specifications is independently operated, or two or more units of such the
motors are operated together at a time.

When the low torque motor "Toshiba VF motor" is operated, properly adjust the electronic
thermal protection characteristic of the inverter VF-A7 for the VF motor.

It is recommended to use a motor with motor winding flush type thermal relay in order to
secure motor protection when it runs at low speed.
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9. 4 Application and functions of options

Separate type options shown below are prepared for the inverter VF-A7

DC reactor
(DCL)

Power supply

7~ N\
O0—30 ~0—O"™MO—ON.F.

Molded case
circuit breaker

Magnetic
conductor

High attention radio
noise filter
Zero-phase reactor
ferrite core type
radio noise filter
EMI filter for CE
compliance

Braking resistor
/Braking unit

Motor noise
reduction filter

(MC)

motor

NFO—O O0—O C

(MCCB) Input AC reactor Zero-phase Motor end surge
(ACL) . ;eefric;teorcore voltage suppression
gy for s
noise filter O noise filter
— Control power
converter unit
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
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.

(ACL) Effect
Type of reactor | Power-factor Harmonic suppression External surge
improvement [200 V, 3.7 kW or less | Other combination | suppression
Input AC reactor| Effective Effective Effective Effective
DC reactor |Very effective Effective Very effective |Not effective

DC reactor(DCL)

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
reactor that effectually suppresses external surge together with the DC reactor.

High attenuation
radio noise filter
(LC filter) NF type,
(manufactured by
Soshin Electric
Co., Ltd.)

Effectual to prevent audio equipment used near the inverter from radio interference.
Install this filter in the inverter’s input side.

Excellent attenuation characteristic for wide frequency band from AM radio band nearly to
10 MHz.

To be used when electric appliances that are easily affected by noise are installed in the
periphery of the inverter

Simple radio noise
filter (capacitive
filter)
(Manufactured by
Malcon Electronics
Co., Ltd.)

Effectual to prevent audio equipment used near the inverter from radio interference.
Install this filter in the inverter’s input side.

Attenuation characteristic for a certain frequency band. Effectual for noise reduction of
specific AM radio broadcastings (weak radio wave in mountain area).

Leak current increases because of the condenser type. If ELCB is installed in the power
supply side, avoid using multiple units.

Radio noise reduction filter

Zero-phase reactor
(Inductive filter)
(Ferrite core type,
manufactured by
Soshin Electric
Co., Ltd.)

Effectual to prevent audio equipment used near the inverter from radio interference.
Effectual to reduce noise in the input and output sides of the inverter.

Excellent attenuation characteristic for several decibels in wide frequency band from AM
radio band nearly to 10 MHz.

EMI filter for CE
compliance

If EMI filter is installed in proper connection, the inverter has consistency with EMC
commands. However, installation of EMI filter is not required for the inverters of 200 V, 0.4-
7.5 kW or 400 V, 0.75-15 kW models, because those models have built-in noise filters as
standard specifications.

Braking resistor

Braking unit

To be used to shorten deceleration time for the reason of frequently operated quick
deceleration and suspension or high inertia load. This increases consumption of
regenerative energy in dynamic braking.

Braking resistor: (resistor + protective thermal relay) are built in.

Braking unit:(dynamic brake drive circuit + resistor + protective thermal relay + thermal

relay) are built in.
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No.

Option name

Function, purpose.

Motor noise reduction
filter (for large capacity
model only)

Can be used to suppress the magnetic noise from motor.

Motor end surge
voltage suppression
filter

(for 400 V models only)

In a system in which 400 V class general motor is driven by a voltage PWM type inverter
using a high-speed switching device (IGBT, etc.), surge voltage depending on cable constant
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 2.2kHz when sine wave filter is used.

Control power converter
unit

For inverters of 22 kW or less models, it is needless to input control power to the terminal
(RO, SO) because those models are internally supplied with control voltage from the main
circuit power supply.

To use the main circuit power supply and control power supply separately for inverters of 22
kW or less models, use an optional control power supply unit. (Inverters of 30 kW or more
models have a built-in control power supply circuit respectively.)

m |nstallation of optional control power supply unit (for 22 kW or less models)

For installing an optional control power supply unit, remove the jumper connector
(CN21) inside the inverter and connect the connector of the option to it.
Install the optional control power supply unit nearby the inverter.

Outward appearance of option unit

Name plate
Tosea (Caution label)
JeonTROL |
P
oM 1]
A oancer Window for LED and
hole for cooling
If this unit is charged
— LED inside this
. window lights.
oooooef
0ogooog
DDDDDDD Connector (6 pole)
DO0Dooa Connect to the
DDDDDDD inverter.
Cable (70 cm)

Outside dimensions of optional control power supply unit

Unit: mm

60 44 L
WU 445
= H

] IREE

0008000

0ooBooao

00oopo
go0goog
% 000(000
- 45 :

41034700

f‘é y

1
1

(Model: CPS0011) *Common use for 200 V and 400 V models
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No. Option name Function, purpose.
This unit collectively reads, copies and writes setup parameters. Therefore, multiple inverters
can be set up the same by use of this unit. Storage capacity of one parameter writer is for
three inverters. (When using this unit, set as follows: F805 [common serial transmission
waiting time] = 0.00 [default setting].) / \
Outline drawings with dimensions (Note)
5.0 Use a parameter writer
=T 3-?%2%13 i’“’ _ manufactured in January, 1997 or
1- after. For using a parameter writer
manufactured in December, 1996 or
Parameter writer before, connect it to the inverter with

cable after tuming on the inverter.

2.9

8.0

<How to know date of manufacture>
1 7 W K Manufactured: Year Month j

Py ak

2.1
195 -
2.0l 2§ 1

M

(Model: PWU001Z)

Extension control panel

Extension operation control panel unit with LED indicator, RUN/STOP key, UP/DOWN key, Monitor key and Enter key.
(When using this unit, set as follows: F805 [common serial transmission waiting time] = 0.00 [default setting].)
<Outline drawings with dimensions>

( (Note) \

Use an extension operation control panel

unit manufactured in January, 1997 or
after. Units manufactured in December,
1996 or before cannot be used. Date of
manufacture can be know by the lot
number appearing on the name plate.

.o

<How to know date of manufacture>

211
(196

Manufac(lrecr-\‘éar V!ﬂm]h—l
- J/

(Model: RKP001Z)

RS-232C
communication
converter unit

If this unit is used to connect the inverter and a personal computer and so on with each other, data communication can

be performed between the two besides easy adjustment of parameters, saving and writing data. This unit serves as not

only an RS-232C interface but a communication unit that can be connected with two inverters together.

mMonitor function mParameter setup function mCommand function mAdded function
<Outline drawings with dimensions>

60
e <2030
1R RN o

=
@,
11.0]

1.0

k1N

139

112.0

9.0

8.0 b 5.9+ 115,94
1
_J i
H

1.0
e

13.5]

]
28 x| ¥
4 sl
Y
pe L
w ;
+ vl

2.0
o

(Model: RS20012)
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No. Option name Function, purpose.
If this unit is used to connect the inverter and a personal computer and so on with each other, data communication can
be performed between the two besides easy adjustment of parameters, saving and writing data.
<Outline drawings with dimensions>
5m
RS-232C ——=
communication E’iﬁ :I
converter cable J()I:IJJ
RJ45 connector
D-Sub 9pin connector
(Model: RS20035)
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.

Communication among inverters: For the purpose of proportional operation of multiple
inverters, a frequency data communication network can
be constructed among multiple inverters.

<Outline drawings with dimensions>
. . 43.7
RS-485 comrnunlcatlon R s—g_ﬂ—m ——J’“&‘;Tq g
converter unit —f TR - L
(for communication with A, : - ’*ﬂU’ I
comr O ||| =21 = —E .
multiple inverters) HE el
gt = .
; é D D
T ) ©
REES ol U
-
"o T T
(Model: RS40012) (Model: RS40022)
Connection cable for connecting parameter writer, extension control panel,
Communication cable RS-232C communication units, and RS-485 communication units.
Cable types: CAB0011 (1 m), CAB0013 (3 m), CAB0015 (5 m).
A frequency meter, frequency setup device, RUN/STOP (forward, reverse) switch
Remote control panel L .
are built in this operation panel. (Model: CBVR-7B)
Applied control units of the AP series make various applied control possible if they
are used in combination with the inverter.
m Proportional control panel (APP-2B) m Process control panel with built-in Pl
m Ratio setup panel (APH-7B) controller (APJ-2B)
Aoplicati ol unit m Regulated power supply board (APV-2B) m TG follower panel (APF-7B)
ication control units
PP m Cushion starter panel (APC-2B) m Current detection panel (APD-2B)
= Synchronizing control panel m Torque control panel (APL-2B)
(APS-2B1) m FV converter (APR-2B)
m Synchronizing transmitter (DRR-2) m Loop controller (APU-2B)
m Remote control panel (APM-2B)
) ) Higher harmonic suppressor unit improves input power-factor by suppressing
Harmonic suppression )
harmonic current.
converter . . .
. Power regenerator unit protects the inverter from load sprung from frequent rapid
Power regeneration ) .
deceleration and negative torque.
converter . ) . . )

For applicable models and particulars, inquire at our office.

Option should be used under the condition of 9600 bps or less (F 51117).




TOSHIBA

Selection table of separate-type options

. Radio noise reduction filter | . . Motorend | Motor
Voltage Aprglcl)c;gﬁ)le Inverter Ir:g:(t:tﬁ? DC reactor High Simole Core D;gl:;nkgingaiﬁitf rsurge voltage| noise
class kW] model (ACL) (DCL) | attenuation ¢ % type (*2, 3, 4) suppression |reduction
type YPE | (¥q) 0 filter filter
0.4 VFAT7-2004PL |
075 VFA7-2007PL PFL-2005S| DCL-2007
1.5 VFAT7-2015PL |
29 VFA7-2022PL PFL-2011S| DCL-2022
3.7 VFAT7-2037PL |PFL-2018S| DCL-2037
5.5 VFAT7-2055PL |PFL-2025S| DCL-2055 PBR3-2055
7.5 VFAT7-2075PL | - PBR3-2075
11 VFAT2110p | 120808 DEL-2M0 e raasoamy RC9129 ™ paR32110
15 VFAT7-2150P
200V - - X
class | 185 |VFA7-2185P  |PFL-2100S| DCL-2220 NF-3080A-W) PBR3-2150
22 VFAT7-2220P NF-3100A-MJ PBR3-2220
30 VRAT Z300P_bF1-21508) DCL-2370 |NF-3150AM PB3-2300
37 VFA7-2370P1 RCL-M2
45 VFAT7-2450P1 |PFL-2200S| DCL-2450 |NF-3200A-MJ PB3-2550
55 VFAT7-2550P1 |PFL-2300S| DCL-2550 |NF-3250A-MJ NRL-2220
NF-3200A-MJ
75 VFAT7-2750P1 |PFL-2400S| DCL-2750 x2 (parallel) R((Jfg)29 DGPE0OW-B1 NRL-2300
90 |VeAT2900P1 [PrL-2600g) DeL2000 [\ R [DGPOOOW-C1] NRL-2400
0.75 VFAT7-4007PL DCL-2007
1.5 VFATAOISPL o \oind|  (7) MSF-40152
2.2 VFA7-4022PL | DCL-2022 MSF-40377
3.7 VFAT7-4037PL (*7)
5.5 V/FAT7-4055PL PBR3-4055
7.5 VFA7-4075PL |PFL-4025S| DCL-4110 PBR3-4075 MSF-40752
11 VFAT7-4110PL RC9129 PBR3-4110 MSF-41502
15 VFAT7-4150PL PBR3-4150
18.5 VFAT7-4185P  |PFL-4050S| DCL-4220 |NF-3040C-MJ MSF-42207
22 VFAT-4220P NF-3050C-MJ PBR3-4220
30 VFAT7-4300P NF-3060C-MJ PB3-4300
g&z\é 37 VFAT-4370P1_|PFL-4100S| DCL-4450 [NF-3080C-M MSF-43702
gg ﬁﬁ;jgggg NF-3100C-W) PB3-4550 | MSF-4550Z
75 VFAT4T50P1 | |- #1908| DCL-A7S0. INF-3150C-W MSF-4750Z |NRL-4155
90/110 |VFAT7-4110KP1 |PFL-4300S| DCL-4110K |NF-3250C-MJ|RCL-M4 NRL-4230
132 |VFAT4132KP1 'fz'?’(zofrgmf DGPBOOW-B2 NRL-4300
PFL-44008) DCL4160K [{=-zoss vt RC9129 [DGPEOOW-C2]
160 VFAT7-4160KP1 x2 (parallel) (*5) (*6) NRL-4350
NF-3250C-MJ DGP600W-B3
220 VFAT7-4220KP1 [PFL-4600S| DCL-4220K x2 (paralel) [DGPBOOW-C3] NRL-4600
NF-3250C-MJ DGP600W-B4
280 VFAT7-4280KP1 [PFL-4800S| DCL-4280K x3 (parallel) [DGPBOOW-CA] NRL-4550
(*1): This filter needs to be wound 4 turns or more around with the input side power line. This filter can
be used for the output side in the same manner. For the wire whose size is 22 mm? or more, install
at least 4 filters in series. Round type (Model: RC5078) is also available.
(*2): PBR3-I1 11 indicates braking resistor, PB3-C1_1_11 indicates braking unit (dynamic braking
drive circuit and braking re_sis.tor(s) are built in it).
(*3): Model in square brackets is fitted with top cover.
(*4): To use 200 V-75 kW or more or 400 V-110 kW or more inverter with an external braking resistor
(DGP60O0 series), installation of a dynamic braking drive circuit inside the inverter is required.
(*5): There is a case that this filter is unusable depending on the type or size of the cable to be used.
(*6): About this filter for inverter models of 90 kW or more, consult with our office
(*7): These reactors are usable for each of 200V class and 400V class.
(*8): Be sure to connect DC reactor to 200V-75kW or more or 400V-110kW or more inverter. (Not

necessary for DC input.)
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9. 5 Optional add-on cassettes

The following add-on cassette options are prepared for the inverter VF-A7.
O It can be applied to after CPU version “V300”.

mTable of optional add-on cassettes

Table of optional add-on cassettes

Option name Function, purpose Model Remarks (*1)
This option compatible to sensor
5 T S Ve.ctor option | vector control is. ysable for speed VEC001Z
@ E = unit control and position control by the A
855 PG feedback function.
w="E ion TB | This opti [
xr.)ansm_n ThIS.OptIOI"I prpvndes extended ETB001Z
option unit terminal functions for use.
$20 option unit This option provides TOSLINE- TLS001Z
s S20 for use.
= F10M option i i i -
8 . p This option provides TOSLINE TLF001Z
= unit F10 for use B
E = Device Net This option provides Device Net Under
g = option unit for use planning
© Profibus This option provides Profibus for Under
option unit use planning
Attachment Attachment for fitting add-on SBP001Z |For 75(132) kW or less(*3)
cassette option to the inverter. SBP002Z |For 90(160) kW or more(*3)

One can use two of Group A together with one of the Group B at a time. (Maximally 3 options)
To use 37 kW or more models in any of conditions described below, refer to 9.7 and execute the

ii) install the S20 option unit or the F10M option unit and execute PG feedback control

(:1 ):
(*2):
preparation before attachment.
i ) install the vector option unit
(*3): Inside () indicates case of 400V class models.

mFunctions of optional add-on cassettes

Vector option unit

Function

Description

PG feedback

Consistent with line driver output encoder (Disconnection detection function is
also provided)

Consistent with complementary/open-collector encoder (Pulse train speed
command)

Max. pulse freq. 60kHz(2-phase), 120kHz(single-phase), Duty: 50%+=10%

Power supply for encoder

5V,6V,12V, 15V DC, 160 mA or less

Voltage drop detection

Detection of voltage drop in PG power supply line

Standby signal output

Open-collector output/sink output (30 V DC, 50 mA or less)

Approximately 1 second after the main circuit power is turned on, this terminal is
connected with COM. In an error status, circuit between this terminal and COM is
open regardless of main circuit power supply.

OC pre-alarm

Open-collector output/sink output (30 V DC, 50 mA or less)
When current exceeds the limiting range, this terminal is connected with COM.

Alarm output (Error code 0, 1,
2,3)

With occurrence of an error, the cause of trip is output in 4-bit binary system. Error
is detected according to the open/closed status of the circuit between the open-
collector of each terminal and COM.

P24 power supply

+24 V DC power supply (200 mA or less) for driving external relay, etc.

PG feedback output

Open-collector outputs of phase-A positioning pulse, phase-B positioning pulse,
phase-Z positioning pulse originating from the encoder built in the motor. (30 V DC,
50 mA or less)

PG line driver output

Outputs phase-A positioning pulse, phase-B positioning pulse, phase-Z positioning
pulse originating from the line drive output encoder built in the motor.

=+10 V analog command power
supply

Power supply for =10 V analog voltage command. (Internal impedance: 500 Q,
for 1 kQ resistor)

=+10 V analog command input

=+10 V programmable voltage command is input to this terminal.

Pulse train position control
command input

Pulse train positioning commands for forward rotation and reverse rotation are
input to this terminal. This terminal is enabled only when it is set in the position
control mode or switched for position control.

Encoder supply voltage check

To check encoder supply voltage.

[-10
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Expansion TB option unit

Function Description
16-bit binary input Sink input
(12-bit binary) ON: 5V DC or less (5 mA type)
Contact | 4-digit BCD code input (3-digit | OFF : 11 V DC or more, or 0.5 mA or less
input BCD code) Source input
Multifunction programmable ON : 11V DC, 2.5 mA or more (maximum 30 V DC)
input (high-order 8 bits) OFF : 5V DC or less, or 1.4 mA or less

Current: 4 to 20 mA DC output (source output)
Maximum connectable resistance: 750 Q
Voltage: #10 V DC output

1a, 1b contact output (double circuit)
Multifunction programmable relay contact Contact rating : 250 V AC, 2 A (cos ¢ =1)
output 250V AC, 1 A(cos ¢ =04)
30VDC,1A

Multifunction programmable analog output
(current/voltage output switchable)

75 kW or less model (200V class)

m|nstallation of optional add-on cassettes to (132 kW or less model (400V class
To install optional add-on cassette(s), use the attachment and set the options on the right side
of the inverter. To attach the option(s), secure an enough space in the right side of the inverter.
To install a cassette: L = 48.5 mm or more
To install two cassettes: L = 73.5 mm or more
To install three cassettes: L =98.5 mm or more
No matter for cassettes number, L1 =20.0 mm or more

Flexible connecting
board

Optional add-
on cassettes

Optional add-
on cassettes

//

T e
Attachment

y
A
A
\ 4

SNOONNNNNVANN
S S S

: In a set with SBP001Z.

90 kW or more model (200V class))

mInstallation of optional add-on cassettes to.160 kW or more model (400V class)
To install optional add-on cassette(s), use the attachment and set the options on the right side
of the control panel. To attach the option(s), secure an enough space (L: 50 mm or more) in front

of the inverter.

A
\ 4

-
! Option cover
Optional add-

. —

Flexible connecting
board

Option cover on cassettes

SNOOONUONNNNNNNNNN

: In a set with SBP002Z.
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9. 6 Board options

Besides the optional add-on cassettes, such the board options as shown below are prepared for
the inverter VF-A7.

mTable of board options

Option name Function, purpose Model Remarks
Since this option is compatible to EI/:Ercgo?fpzlementary / open Cannot be
vector option unit, it can be used used together

Ec()SarZeedbaCk for speed control and torque collector type encoder) with any
control by the PG feedback VEC003Z optional add-on
function. (For line driver type encoder) | cassettes.

m Functions of board options
Vector option unit PG feedback board
Model (optional add-on cassette) (board option)
VEC001Z VEC002Z | VEC003Z

Vector control with sensor

Speed controlled operation

Torque controlled operation

(150 % torque at zero speed, speed control range: 1:1000 [1000 ppr PG],
speed accuracy: +0.02 % [50 Hz, basic digital input])

(torgue control accuracy: =10 % [torque control range: -100 to +100 %])

Position control command operation

Available(pulse command)

Unavailable

Unavailable

PG system

Line driver system
(equivalent to 26LS31)
Complementary system

Open collector system

Complementary system
Open collector system

Line driver system
(equivalent to 26L.S31)

Maximum frequency of input pulse

Pulse duty: 50+10 %

60 kHz(2-phase), 120 kHz(single phase)
Maximum frequency is restricted depending on kind of encoder and wiring distance.

Length of PG wiring

100 m (complementary system)

100 m (complementary system)

30m

5V,6V,12V,15V

Power supply for PG (switchable), 160 mAdc 12V (fixed), 160 mAdc 5V (fixed), 160 mAdc
Voltage drop compensation Available Unavailable Unavailable
for PG power supply

Sensor disconnection , Available Available Available
detection/in running (in rotation)

Senso_r d|§connect|on A_va|lab_le Unavailable Unavailable
detection/in suspension (line driver system only)

#+10 V analog command input Available Unavailable Unavailable
Multifunction programmable output |2 circuits (sink/source switchable) Unavailable Unavailable
Alarm output 4 circuits (sink/source switchable) Unavailable Unavailable

Detachable terminal board

Fixed terminal board (Phoenix)

Fixed terminal board (Phoenix)

(applied motor, expected)

motor with sensor

Terminal board (Phoenix) (equivalent to VFSTE control  |(equivalent to VFS7E control
+ connector for VFV3 sensor  |terminal board) terminal board)
o Connector wiring . .
PG wiring (connector for VFV3 sensor) Screw terminal Screw terminal
Connection with other add- . . .
on cassette option Available Unavailable Unavailable
Remarks VFV3 motor/standard Standard motor with sensor VFV3 motor

mInstallation of board option

For installing a board option, fit the bracket to the right side of the inverter and plug the
connector of the option board into the connector jack of the control board.

Connector

Bracket

Board option

[-12
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9.7 Before installing optional add-on cassette or board option

When using optional add-on cassette(s) or a board option with a model 37kW or more, prepare

for installing according to explanatio

n below.

In any case, check that all the power sources are OFF before opening the front cover.

[Note)

Do not open the front cover, unless 10 minutes has passed after the
power sources turned off and charge lamp is not lit.

|

Mandatory

Option name Model Reference section

Vector option unit VEC001Z
VEC002Z 9.7.1 Case 1

PG feed back board VEC003Z

S20 option unit TLS001Z
F10M option unit TLF001Z 9.1 Case 2
Other than models above 9.71 Case 3

9.7.1 Case 1
/N Warning

1. Please extract wire-C from the Board-B |
connector on board-B.

2. Remove board-A(attached to the —
control board) and wire-C from the _o%o% @U
control board. | | e} e e e T |

3. For using again in the future, keep Board-A
board-A and wire-C which were R B

Wire-C
removed. Control board
4. Attach the option according to

the instruction manual of each option.
The image after option attachment becomes as follows.
(Left: In the case optional add-on cassette,
Switch on power supply and change the setup of the parameter

Flexible connecting board
|

Connector <

Control _board

Optional
add-on
cassette

Connector<

Right: In the case board option)

[ g N
{

xl
o 1l

into /.

Terminal blo;k

| Board option |

Note) Fix the board option with installation

Control board |

stay and support screw.

Note)

Board-A, board-B and wire-C aim at the function of the speed search #2
among the auto-restart modes described in 6.13.1.

At case 1 or case 2-A, speed search #1 is performed. So, board-A, board-B
and wire-C are not needed in these cases.

I-13
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9.7.2 Case 2
Case 2-A. When PG feedback function is used
Prepare for installing according to 9.7.1, 1 to 5.

Case 2-B. When PG feedback function is mot used
Preparation is not needed.
Note1) Attach flexible connecting board to the board-A (not to the control board).
The image after option attachment becomes as follow.

Flexible connecting board
[
3

Connector Board-A |

Optional
add-on
cassette

Control board | |

Wire-C

Note2) Do not change the position of the bit switch for PG input (default setting is
without PG input) in the option unit (TLS001Z or TLMO001Z). If you set at
with PG input position, auto-restart function(refer to 6.13.1) dose not work
correctly and over-current, overload, over-voltage, etc. trips may occur.

9.7.3 Case 3

Preparation is not needed.

Note) Attach flexible connecting board set with attachment (SBP001Z or SBP0022)
to board-A (not control board).

Refer to attachment image in case 2-B.

-14
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10. Table of parameters

1. Basic parameters (1 /2) Sensorless vector/vector with sensor (evalid,  :invalid)
- . . . Vector control
Title Cotmm;\jln' Function Adjustment range Mlnlmum Defgult Write qunng Speed | Torque | Position C V/{ t Refertgnce
cation INo. setupunit | setting | ™UNNING | control | control | control | ~ONStant| section
Automatic 0: Manual acceleration/deceleration .
-
AL 0000 acceleration/deceleration 1: Automatic acceleration/deceleration 0 Disabled | o/ ® 51
0: (Ois always displayed.)
- : . 1: Automatic torque boost + auto-tuning ;
e
Rz 0001 Automatic V/f mode setting 2 Sensorless vector control (speed) + auto-tuning 0 Disabled | e/ e 52
3: Automatic energy-saving + auto-tuning
0: Terminal block enabled
Operation command mode 1: Operating panel enabled
rnnd 0003 serl)ection 2: Common serial communication option enabled 0 Disabled | ®o/® o/® /@ L) 5.3
3: Serial communication RS485 enabled
4. Communication add-on cassette option enabled
1: VI (voltage input)/Il (current input)
2: RR (volume/voltage input)
3: RX (voltage input)
4: RX2 (voltage input) (optional)
. 5: Operating panel input
Ennd | 0004 fgziﬁoie“'”g mode 6: Binary/BCD input(optional) 2 Disabled | /@ - 53
7: Common serial communication option(FA01)
8: Serial communication RS485(FA05)
9: Communication add-on cassette option(FA07)
10: Up-down frequency
11: Pulse input #1 (optional)
Frisy | 0005 zgfeftm”a' meter 0 32 0 |Enabled | o/® | /@ /@ - 54
£n | 0006 Sd'\j'utsetrr:q“éﬁ" meter Enabled | e/® | o/® jo | e 54
0: o/® eo/® /® e
1: 50Hz standard setting oo | o/e /@ e
2: 60Hz standard setting ’; e ’; e ; b e
. 3: Factory default setting i /e et et
EYF | 0007 f;?;‘c‘igf setting mode 4: Trip clear 0 |Disabled | ®/® | o/® /@ - 55
5: Clearing accumulating operation time o/® o/® /@ e
6: Initialization of type form information o/® o/® /@ P
7: Memorization of user-defined parameters o/® o/® /@ P
8: Reset of user-defined parameters o/® o/® /@ .
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1. Basic parameters (2[2) * Minimum setup unitis 0.1 in case of 16-bitaccess. ~ Sensorless vector/vector with sensor (@ :valid,  :invalid)

Title C°f“m“”‘ Function Adjustment range M. unitl(palneI/ Defgult Wite dyring Speedveqlt%rrgggtrolgosition Vit Refergnce

cation No. communication)|  setting unning | control | control | control |CONstant| section
Forward/reverse selection 0: Forward,

Fr 0008 (At panel control only) 1- Reverse 0 Enabled | ®/® o/® /@ e 5.6
ACC 0009 | Acceleration time #1 0.1(F50F) 6000 [s] 0.01/0.01* | See J-28 | Enabled | ®/e® P 51.2
dEL 0010 | Deceleration time #1 0.1(F50E) 6000 [s] 0.01/0.01* | See J-28 | Enabled | ®/® P 51.2

FH 0011 Maximum frequency 30.0 400.0 [HZ] 0.01/0.01 80 Disabled | ®/® eo/e® /® e 5.7

i 0012 Upper limit frequency 0.0 FH[HZ 0.01/0.01 80 Enabled | ®/® e 5.8

Ll 0013 | Lower limit frequency 0.0 Ui [Hz] 0.01/0.01 0.0 Enabled | ®/e® e 5.8

wi 0014 | Base frequency #1 25.0 400.0 [HZz] 0.01/0.01 60 Enabled | ®/® o/® /@ ® 5.9

0: Constant torque o
1: Variable torque mode L g
2: Automatic torque boost L g
3: Sensorless vector control (speed) °
Motor control mode 4: Automatic torque boost + automatic energy-savin . L
At 0015 selection 5: Sensorless vec(t]or control (speed) + automaticgeﬁergy-sg/ing 0 Disabled ° 510
6: V/f 5-points setting e
7:Sensorless vector control (speed/torque switching) e e —
8: PG feedback vector control (speed/torque switching) e e
9: PG feedback vector control (speed/position switching) ® ° —
b 0016 Manual torque boost 0 30% 0.1/0.01 | See J-28 | Enabled e 5.12
Setting | Type pggteerlzct);i Overload stall
0 protect not stall
Selection of electronic L Standard protect stall
aun 0017 | thermal protection g motor not protect not stall 0 Disabled | ®/® eo/® /@ e 5.13
characteristics not protect stall
4 protect not stall
5 VF mqtor rotect stall
(special P
6 motor) not protect not stall
7 not protect stall
- 0018 | Preset-speed #1 L Ul [HZ] 0.01/0.01 0.0 Enabled | ®/® °
Src 0019 | Preset-speed #2 LL UL [HZ 0.01/0.01 0.0 Enabled | ®/® o
-3 0020 | Preset-speed #3 Ll UL [HZ 0.01/0.01 0.0 Enabled | ®/e® e
54 0021 | Preset-speed #4 LL UL [HZ] 0.01/0.01 0.0 Enabled | ®/® e 5.14
5-5 0022 | Preset-speed #5 L UL [Hz7] 0.01/0.01 0.0 Enabled | /@ o
5rk 0023 | Preset-speed #6 LL UL [HZ 0.01/0.01 0.0 Enabled | ®/® °
-1 0024 | Preset-speed #7 LL UL [HZ] 0.01/0.01 0.0 Enabled | ®/® o
Foil-- Extended parameter fSettin.g of extended parameters listed on the o/® o/® /o - 412
Fo- ‘ollowing pages
br.l Automatic edit function To search parameters different from default value eo/e® eo/e® /® e 4.1.3
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2. Extended parameters

[1] Frequency signal Sensorless vector/vector with sensor (evalid,  :invalid)
. Communi . . Min. unit (panel/| Default | Write during Vector control — V/f  |Reference]
Title . Function Adjustment range " . . Speed | Torque | Position :
cation No. communication)|  setting unning | santrol | control | control Constant| section
F !OO | 0100 | Low-speed signal outputfrequency| 0.0 L/} [HZ] 0.01/0.01 0.0 Enabled | ®/® o/® /@ ® 6.1.1
F !0 ! | 0101 | Speed reach setting frequency | 0.0 L/} [HZ] 0.01/0.01 0.0 Enabled | ®/® o/® /@ ® 6.1.2
F !0 | 0102 | Speed reach detectionband| 0.0 L/, [HZ] 0.01/0.01 25 Enabled | eo/® o/® /@ ° 6.1.2
[2] Input signal selection
Title Co_mmuni Function Adjustment range Min. unit I(paIneI/ Defgult Wite quring Speedveqlt'cc)nrrgggtroll:’osition Vit Refergnce
cation No. communication)| setting running control | control | control Constant| section
Fio3 0103 | ST (standby) signal selection | 0: Standard, 1: Always ON, 2: Interlock with F/R terminal 0 Disabled | o/® o/® /@ ) 6.2.1
F {05 | 0105 | Prortselection (both F-CC,R-CCare ON) | O: Reverse, 1: Stop 0 Disabled | e/® o/® /@ ® 6.2.2
FIOR 0106 | Priority setting of input terminal | 0: Disabled, 1: Enabled 0 Disabled | ®/® o/® /@ s 6.2.3
0: None
1: 12-bit binary input
2: 16-bit binary input
. . . 3: 3-digit BCD input
Fio7| o107 '(Bé';a;yr/] Eggﬁgga't.se'e"t.'to“ 4: 4-digit BCD input 0 Disabled | @/® | e/® -
P ption unit) 5: Reverse 12-bit binary input
6: Reverse 16-bit binary input
7: Reverse 3-digit BCD input
8: Reverse 4-digit BCD input
F {08 | 0108 | Up-down frequency 0 7 11 0 Disabled | ®/® / / e
[3] Terminal function selection (1/2)
. o . . Vector control
. Communi . . Min. unit (panel/| Default | Write durin — V/f  |Reference
Title cation No. Function Adjustment range oommuni(cF;tion) setting running ? ?gri?ca Igm;’j i%ﬂ:'rg? Constant| section
F !0 ] 0110 | Always active function selection| 0 135 0 Disabled | ®/® o/® /@ S 6.3.1
Filild 0111 Input terminal selection#1 (F) | 0 135 2(F) Disabled | ®/® o/® /@ ® 7.2.1
Flig 0112 Input terminal selection #2(R) | 0 135 4(R) Disabled | ®/® o/® /@ o 721
Fili3 0113 | Input terminal selection #3 (ST) | 0 135 6(ST) | Disabled | o/® o/® /@ ® 7.2.1
F i 0114 | Input terminal selection #4 (RES)| 0 135 8(RES) | Disabled | e/® o/® /@ e 7.21
F {15 | 0115 | Inputterminal selection#5(S1) | 0 135 10(S1) | Disabled | e/® o/e® /@ - 7.21
F ! !5 | 0116 | Inputterminal selection#6(S2) | 0 135 12(S2) | Disabled | e/® o/e® /@ - 7.21
F {17 ] 0117 | Inputterminal selection#7(S3) | 0 135 14(S3) | Disabled | ®/® o/® /@ ® 7.2.1
F !5 | 0118 | Inputterminal selection#8(S4) | 0 135 16(S4) | Disabled | e/® o/® /@ ° 7.21
F {15 ] 0119 | Inputterminal selection #9 0 135 0 Disabled | e/® o/® /@ ® 7.21
F {20 | 0120 | Inputterminal selection #10 0 135 0 Disabled | ®/® o/e® /@ s 7.2.1

(Reference section): Refer to the inverter's individual manual.
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[3] Terminal function selection (2/2) Sensorless vector/vector with sensor (evalid, :invalid)
Title Co_mmuni Function Adjustment range Min. unit I(palneI/ Defgult Wite dyring Speedve'(lzé?ét(jgntrcl):l’osition Vit Refergnce
cation No communication)|  setting umning | Sontrol |control  |control | CONstant| section
Fiz2i 0121 |Input terminal selection#11 | 0 135 0 Disabled | ®/® o/® /@ ® 7.2.1
FiZe 0122 |Input terminal selection #12 | 0 135 0 Disabled | e/® o/® /@ P 7.21
FiZ3 0123 |Input terminal selection #13 | 0 135 0 Disabled | e®/® o/® /@ ® 7.21
Fi2Y 0124 |Input terminal selection #14 | 0 135 0 Disabled | e®/® o/® /@ ® 7.21
Fid5s 0125 |Input terminal selection #15 | 0 135 0 Disabled | e®/® o/® /@ s 7.21
Fidh 0126 |Input terminal selection #16 | 0 135 0 Disabled | e/® o/® /@ S 7.2.1
F a0 0130 | Output terminal selection#1 (OUT1) | 0 119 4(LOW) |Disabled | e/® o/® /@ S 722
Fi3l 0131 |Output terminal selection #2 (OUT2) | 0 119 6(RCH) |Disabled o/® o/® /® ® 722
Fiac 0132 |Output terminal selection#3 (FL) | 0 119 10(FL) |Disabled | e/® eo/® /@ e 722
F 133 | 0133 |Outputterminal selection#4 | 0 119 0 Disabled | e/® eo/® /@ ° 7.2.2
FilaY 0134 |Output terminal selection#5 | 0 119 2 Disabled | ®/® o/® /@ ® 722
F i35 0135 |Output terminal selection#6 | 0 119 8 Disabled | ®/® o/® /@ ® 722
F i35 0136 |Output terminal selection#7 | 0 119 14 Disabled | ®/® o/® /@ ® 722
[4] Terminal response time setup
Title Communi Function Adjustment range Min. uni I(palnel/ Defgult Wite dyring Speedvec%(c)):gl?g trolli’osition vif Refergnce
cation No communication)|  setting umning | control | control | control |COnstant| section
FiHn 0140 |Inputterminal #1 response time(F) | 2 to 200 [ms] (in steps of 2.5 [ms]) (*1) 8 Disabled | ®/® o/® /® e 7.2.3
F 4l 0141 |Inputterminal #2 response time(R) | 2 to 200 [ms] (in steps of 2.5 [ms]) (*1) 8 Disabled | ®/® o/® /@ ® 723
F 4z 0142  |Input terminal #3 response time(ST) | 2 to 200 [ms] (in steps of 2.5 [ms]) (*1) 8 Disabled | ®/® o/® /@ ® 723
F 43 0143 | Input terminal #4 response time(RES) | 2 to 200 [ms] (in steps of 2.5 [ms]) (*1) 8 Disabled | ®/® o/® /@ ® 723
F iy 0144  |Input terminal #5-#8 response time | 2 to 200 [ms] (in steps of 2.5 [ms]) (*1) 8 Disabled | ®/® eo/® /@ e 723
F 45 0145  |Input terminal #9-#16 response time | 2 to 200 [ms] (in steps of 2.5 [ms]) (*1) 8 Disabled | ®/® o/® /@ e 723
F sl 0150 | Output terminal #1 delay time (OUT1) (*1) 2 Disabled | eo/® o/® /@ ® 723
FlI5! 0151 | Output terminal #2 delay time (OUT2) (*1) 2 Disabled | e/® o/® /@ e 723
Fiss 0152 | Output terminal #3 delay time (FL) (*1) 2 Disabled | e/® o/® /@ e 723
Fli!53 0153 |Output terminal #4 delay time | 2 to 200 [ms] (in steps of 2.5 [ms]) (*1) 2 Disabled | e/® o/® /@ e 723
F 54 0154 |Output terminal #5 delay time (*1) 2 Disabled | e/® o/® /@ ° 723
F 55 0155 |Output terminal #6 delay time (*1) 2 Disabled | ®/® o/® /@ e 7.2.3
F ISR 0156 | Output terminal #7 delay time (*1) 2 Disabled | ®/® o/® /@ e 7.2.3
FIRD 0160 | Output terminal #1 holding time (OUT1) (*1) 2 Disabled | ®/® o/® /@ ® 723
F UG 0161 | Output terminal #2 holding time (OUT2) (*1) 2 Disabled | ®/® o/® /@ ® 7.2.3
FI5EZ2 | 0162 |Outputterminal #3 holding time (FL) *1) 2 Disabled | e/® ol® /@ ° 723
FIlE3 0163 | Output terminal #4 holding time | 2 to 200 [ms] (in steps of 2.5 [ms]) (*1) 2 Disabled | ®/® o/e® /@ e 7.2.3
FIEH 0164 | Output terminal #5 holding time (*1) 2 Disabled | eo/® o/® /@ ® 723
FIES 0165 | Output terminal #6 holding time (*1) 2 Disabled | eo/® o/e® /@ e 723
FIEER 0166  |Output terminal #7 holding time (*1) 2 Disabled | e/® o/® /@ e 723

= | -a
~

(*

The minimum setting unit is 2.5 [ms]. Please input a value which is a multiple of 2.5 and ommitted below the decimal point.
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[5] Basic parameters #2 Sensorless vector/vector with sensor (evalid, :invalid)
Title Cqmmuni Function Adjustment range Min. unit I(palnell Defgult Write dyring Speedvec%gigl?g troIli’osition Vit Refergence
cation No communication)|  setting running control | control | control Constant| section

Fiafn 0170 |Base frequency #2 25.0 400.0 [H7] 0.01/0.01 60.0 Enabled o 6.4.1
Fial 0171 |Base frequency voltage #2 | 0.0 600.0 [V] 0.1/0.1 | See J-28 | Enabled ® 6.4.1
FiliZ 0172 |Manual torque boost #2 0.0 30.0[%] 0.1/0.01 | See J-28 | Enabled e 6.4.1
Fili3 0173 | Motor overload protection level #2| 10 100 [%] 1/0.01 100.0 | Enabled ® 6.4.1
FilaY 0174 |Base frequency #3 25.0 400.0[HZ] 0.01/0.01 60.0 Enabled L) 6.4.1
F !5 0175 |Base frequency voltage #3 | 0.0 600.0 [V] 0.1/0.1 | See J-28 | Enabled e 6.4.1
F !5 0176 |Manual torque boost #3 0.0 30.0[%] 0.1/0.01 | See J-28 | Enabled e 6.4.1
Filaa 0177 | Motor overload protection level #3| 10 100 [%] 1/0.01 100 Enabled e 6.4.1
F IR 0178 |Base frequency #4 25.0 400.0 [HZ] 0.01/0.01 60.0 Enabled e 6.4.1
F 15 0179 |Base frequency voltage #4 | 0.0 600.0 [V] 0.1/0.1 | See J-28 | Enabled ° 6.4.1
FIED 0180 |Manual torque boost #4 0.0 30.0[%)] 0.1/0.01 | See J-28 | Enabled e 6.4.1
F IR 0181 | Motor overload protection level #4| 10 100 [%] 1/0.01 100 Enabled ® 6.4.1
FIRZ 0182 | Motor switching mode selection | 0: standard, 1: customized - 0 Disabled | ®/® ol/® /® e

FiIR3 0183 | V/f adjustment coefficient 0 255 11 32 Enabled o

[6] V/f 5-point setting
Title Communi Function Adjustment range Min. unit I(paIneI/ Defgult Wite dyring Speedvec'}'g:ggg trOILosition Vit Refergnce
cation No communication)| setting running control | control | control Constant| section

Fi!80 0190 | V/f5-point setting VF1 frequency| 0 400 [Hz] 11 0 Disabled ° 6.5
F {9 (| 0191 |Vi5pointsetting VF1voltage | O 100 [%] 0.1/0.01 00 | Disabled - 6.5
F iz 0192 | V/f5-point setting VF2 frequency| 0 400 [Hz] 11 0 Disabled e 6.5
F (53| 0193 |VA5-pointsetingVF2voltage | 0 100 [%] 0.1/0.01 00 | Disabled - 6.5
F 154 | 0194 |VH5-point setting VF3 frequency| 0 400 [Hz] 1/1 0 Disabled o 6.5
F {95 | 0195 |Vii5-pointsetting VF3 voltage | 0 100 [%] 0.1/0.01 0.0 Disabled o 6.5
F 55 0196 | VIf5-point setting VF4 frequency| 0 400 [HZ] 11 0 Disabled o 6.5
Fig97 0197 | VIf5-point setting VF4 voltage | 0 100 [%] 0.1/0.01 0.0 Disabled e 6.5
Fil88 0198 | V/f5-point setting VF5 frequency| 0 400 [Hz] 11 0 Disabled e 6.5
Fi!85 0199 | V/f5-point setting VF5 voltage | 0 100 [%] 0.1/0.01 0.0 Disabled e 6.5

(Reference section): Refer to the inverter's individual manual.
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[7] Speed/torque reference gain/bias setup (1/2) Sensorless vector/vector with sensor (evalid, :invalid)
Title Cqmmuni Function Adjustment range Min. unit I(palnell Defgult Write dyring Speedvec%gigl?g troIli’osition Vit Refergence
cation No communication)|  setting running control | control | control Constant| section
0: Fhbd
1T F207
FZoOO | 0200 |Reference priority selection | 2: F [ [} 4 priority (*1) 0 Enabled | e/® e 6.6.1
3 F 20 7 priority (*2)
4: F 0 dIF 20 T switching
Fool 0201  |VI/Il reference point #1 0 100 [%] 1/0.01 20.0 Enabled | e/® o/® ° 732
F2O2 | 0202 |VI/ireference point #1 frequency | 0.0 F H [Hz] 0.01/0.01 0.0 Enabled | e®/® ol® P 732
FZ2O3 0203 | VI/Il reference point #2 0 100 [%)] 1/0.01 100 Enabled | ®/® ole® s 732
Fo oM 0204 |Vl reference point #2 frequency | 0.0 F H [HZ] 0.01/0.01 80.0 Enabled | eo/® L) 7.3.2
F2Os 0205 |Vl reference point #1 rate | -250 250 [%)] (For torque control, etc.) 1/0.01 0 Enabled | eo/® eo/® 6.21.1
F2OE 0206 |Vl reference point#2 rate | -250 250 [%] (For torque control, etc.) 1/0.01 100 Enabled | ®/@ o/e® 6.21.1
F2oi 0207 | Speed setting mode selection #2| Same as F /15 o (1to 11) 1 Enabled | o/® o 6.61
FZ2OE 0208 | FifdIF 28 T switching frequency | 0.1 F H [HZ] 0.01/0.01 1.0 Enabled | ®/@ e 6.6.1
F2os 0209 |Analog input filter 0(Disabled) to 3(Max. filter capacity) 0 Enabled | eo/® o/® e 724
Fo il 0210 | RR reference point #1 0 100[%] 1/0.01 0 Enabled | ®/® o/® e 7.3.1
F2 il 0211  |RRreference point #1 frequency| 0.0 F A [Hz] 0.01/0.01 0.0 Enabled | eo/® e 7.3.1
F2iZ 0212 |RR reference point #2 0 100 [%)] 1/0.01 100 Enabled | ®/® o/e® e 7.3.1
F2 i3 0213  |RRreference point #2 frequency | 0.0 F H [HZ] 0.01/0.01 80.0 Enabled | ®/® S 7.31
F2 Y 0214 |RRreference point#1rate | 0 250 [%] (For torque control, etc.) 1/0.01 0 Enabled | eo/® o/® 6.21.1
F2 5 0215 |RRreference point#2rate | 0 250 [%)] (For torque control, etc.) 1/0.01 100 Enabled | o/® eo/® 6.21.1
FZ2IE 0216 |RX reference point #1 -100 100 [%] 1/0.01 0 Enabled | ®/® o/e® e 7.3.3
Fo il 0217  |RXreference point #1 frequency | -F X F H [HZ] (*3) 0.01/0.01 0.0 Enabled | eo/® ° 7.3.3
F2 IR 0218 |RX reference point #2 -100 100 [%] 1/0.01 100 Enabled eo/e® eo/® e 7.3.3
FZ !5 0219  |RXreference point #2 frequency | -F H  F H [Hz] (*3) 0.01/0.01 80.0 Enabled | eo/® o 733
F220 0220 |RXreference point#1rate | 0 250 [%] (For torque control, etc.) 1/0.01 0 Enabled | ®/@ o/e® 6.21.1
F22 ! 0221 |RXreference point#2rate | 0 250 [%] (For torque control, etc.) 1/0.01 100 Enabled | e/® o/® 6.21.1
F2Z2Z 0222 |RX2 reference point #1 -100 100 [%)] 1/0.01 0 Enabled | e/® o/® e
F2Z23 0223  |RX2 reference point #1 frequency | - X F H [Hz] (*3) 0.01/0.01 0.0 Enabled | e/® e
FooH 0224 |RX2 reference point #2 -100 100 [%)] 1/0.01 100 Enabled | e/® o/® P
F2Z25 0225 |RX2 reference point #2 frequency | -F X F H [HZ] (*3) 0.01/0.01 80.0 Enabled | o/® P
FoZoh 0226 |RX2 reference point#1 rate | -250 250 [%] (For torque control, etc.) 1/0.01 0 Enabled | e/® o/® P
Fo2 7| 0227  |RX2reference point #2 rate | -250 250 [%] (For torque control, etc.) 1/0.01 100 Enabled | ®/® o/e® o

*

(*1): When setup frequency(signal set up by F/7L!=)is F Z/L/5 or more, signal set up by F /7! is accepted, When setup frequency is lower than = Z'[1 5, the inverter runs under the signal of =27 7.
(*2): When setup frequency(signal set up by F =7 7)is F 21 & or more, signal set up by F =/ 7is accepted, When setup frequency is lower than = Z/7, the inverter runs under the signal of = /7/1.
(*3): Adjustment range is -327.68 327.67 [Hz] in case of 16-bit access.

(Reference section): Refer to the inverter's individual manual.
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[7] Speed/torque reference gain/bias setup (2/2) Sensorless vector/vector with sensor (evalid, :invalid)
Title Communi Function Adjustment range Min. unit I(palnell Def‘?‘““ Write dyring Speedvec%gigl?g troIli’osition Vit Refergence
cation No communication)|  setting running control | control | control Constant| section
FZ2Z2E 0228 |BIN reference point #1 -100 100 [%)] 1/0.01 0 Enabled | e/® eo/® °
FZ25 | 0229 |BIN reference point#1 frequency | - 5 F H [Hz] (*1) 0.01/0.01 0.0 Enabled | e/e® P
230 0230 |BIN reference point #2 -100 100 [%] 1/0.01 100 Enabled | ®/® o/® P
F2a 0231  |BIN reference point #2 frequency | - 5 F H [Hz] (*1) 0.01/0.01 80.0 Enabled | ®/@ P
F2ac 0232 |BIN reference point#1rate | -250 250 [%] (For torque control, etc.) 1/0.01 0 Enabled | ®/@ o/® e
FZ233 0233 |BIN reference point#2 rate | -250 250 [%)] (For torque control, etc.) 1/0.01 100 Enabled | e/® o/® e
F23H 0234 |Pulse reference point #1 -100 100 [%)] 1/0.01 0 Enabled | e/® e
FZ235 0235  |Pulse reference point #1 frequency | -F X F H [Hz] (*1) 0.01/0.01 0.0 Enabled | eo/® e
FZ3k 0236 |Pulse reference point #2 -100 100 [%)] 1/0.01 100 Enabled | ®/® e
Fo3i 0237  |Pulse reference point #2 frequency | - X F H [HZ] (*1) 0.01/0.01 80.0 Enabled | eo/® P
(*1): Adjustment range is -327.68 327.67 [Hz] in case of 16-bit access.
[8] Operation frequency
Title Communi Function Adjustment range Min. uni I(palnel/ Defa_lult Write dyring SpeedVec_}g:((]:Sg troILosition vif Refergnce
cation No communication)|  setting unning | cantrol | control | control Constant| section
F2HO 0240 |Start-up frequency 0.0 10.0[HZ] 0.01/0.01 0.1 Enabled | ®/® S 6.7.1
FoH 0241 |Run frequency 0.0 FHI[HZ 0.01/0.01 0.0 Enabled | ®/® ® 6.7.2
F2HZ 0242 |Run frequency hysteresis 0.0 30.0[HZ] 0.01/0.01 0.0 Enabled | ®/® e 6.7.2
FZ24Y3 0243 | Stop frequency 0.0 30.0[Hz] 0.01/0.01 0.0 Enabled | eo/® S 6.7.1
FoHH 0244 |0 Hz dead band frequency | 0.0 5.0[HZz] 0.01/0.01 0.0 Enabled | ®o/® e 6.7.3
[9] DC injection braking
Title Co_mmuni Function Adjustment range Min. uni I(paIneI/ Defgult Wite dyring Speedvec'}'g:ggg trOILosition Vit Refergnce
cation No communication)|  setting unning | cantrol | control | control Constant| section
FZ250 0250 | DC injection braking start frequency | 0.0 120.0 [Hz] 0.01/0.01 0.0 Enabled | e/® e 6.8.1
FZs ! 0251 |DC injection braking current | 0.0 100.0 [%)] 0.1/0.01 50.0 Enabled | e/® e 6.8.1
FZ52 | 0252 |DC injection braking time 0.0 10.0]s] 0.1/0.01 1.0 Enabled | ®/® ° 6.8.1
FZ253 | 0253 |Fowardireverse DC braking priority control | 0: OFF, 1: ON 0 Enabled | e/® ° 6.8.1
FZ2oH 0254 |Motor shaft fixing control 0: Disabled, 1: Enabled 0 Enabled eo/® e 6.8.2
FZ55 0255 | Zero-speed stop mode selection| 0: Standard(DC injection breaking), 1: 0Hz command 0 Disabled /@ e 6.8.3
[10] Jogging operation
Title Co_mmuni Function Adjustment range Min. uni I(paIneI/ Defgult Wi dyring SpeedVec_}_g:ézgg troll:’osition Vit Refergnce
cation No communication)|  setting unning | santrol | control | control Constant| section
FZ2RD 0260 |Jog run frequency 0.0 20.0[Hz] 0.01/0.01 0.0 Enabled | eo/® e 6.9
0: Deceleration stop
FZR 1| 0261 |Jog stop control 1: Coast stop 0 Enabled | e/® - 6.9
2: DC injection braking stop

(Reference section): Refer to the inverter's individual manual.
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[11] Jumper frequency Sensorless vector/vector with sensor (evalid, :invalid)
Title Cqmmuni Function Adjustment range Min. unit I(palneI/ Defgult Write dyring Speedvec%gigl?g troIli’osition Vit Refergnce
cation No communication)|  setting running control | control | control Constant| section
F2 il 0270 |Jump frequency #1 0.0 FHI[HZ 0.01/0.01 0.0 Enabled | e®/® ° 6.10
Fo il 0271 | Jump frequency band #1 0.0 30.0[Hz] 0.01/0.01 0.0 Enabled | ®/® e 6.10
F2 iz 0272 |Jump frequency #2 0.0 FHI[HZ 0.01/0.01 0.0 Enabled | ®/@ e 6.10
FZ2 i3 0273 | Jump frequency band #2 0.0 30.0[HZ] 0.01/0.01 0.0 Enabled | ®/@ e 6.10
FZ2aH 0274 | Jump frequency #3 0.0 FHI[HZ 0.01/0.01 0.0 Enabled | ®/@ e 6.10
FZ2 5 0275 |Jump frequency band #3 0.0 30.0[HZ] 0.01/0.01 0.0 Enabled | o/® ® 6.10
FZ2 g 0276 | Object of jump frequency process | 0: Process amount, 1: Output frequency 1 Enabled | eo/® ® 6.10
[12] Preset speed operation frequency (8- to 15-stage speed)
Title Cqmmuni Function Adjustment range Min. unit I(palneI/ Defgult Write dyring Speedvec%gigl?g troIli’osition Vit Refergnce
cation No communication)|  setting nunning | control | control | control Constant| section
FZ2B 7| 0287 |Preset-speed #8 LL Ul [H7] 0.01/0.01 0.0 Enabled | e/e ° 5.14
FZ2BE | 0288 |Preset-speed #9 LL Ul [H7] 0.01/0.01 0.0 Enabled | e/e ° 5.14
FZ2RS 0289 |Preset-speed #10 LL UL [HZ7] 0.01/0.01 0.0 Enabled | ®/® e 5.14
F2el 0290 |Preset-speed #11 L UL [Hz7] 0.01/0.01 0.0 Enabled | ®/® e 5.14
= 0291 |Preset-speed #12 L UL [HZ 0.01/0.01 0.0 Enabled | ®/® e 5.14
FZ252 | 0292 |Preset-speed #13 LL UL [HZ] 0.01/0.01 0.0 Enabled | e/® - 5.14
FZ53 | 0293 |Preset-speed #14 Li i [HZ] 0.01/0.01 0.0 Enabled | e/® - 5.14
FoS94 | 0294  |Preset-speed #15 LL i [HZ] 0.01/0.01 0.0 Enabled | e/® - 5.14
[13] PWM carrier frequency
Title Cqmmuni Function Adjustment range Min. unit I(palneI/ Defgult Write dyring Speedvec'}'g;ggg troIl:’osition Vit Refergnce
cation No communication)|  setting running control | control | control Constant| section
Faohn 0300 |PWM carrier frequency 0.5 15.0(8.0, 5.0) [kHZ] (*1) 0.1/0.001 | See J-28 | Disabled | ®/® o/® /® ° 6.12
(*1)Upper limits differ by applicable motor capacity. For details, refer to 6.12.
Carrier frequency is automatically limited to less than 10kHz when operation frequency is more than 130Hz.
[14] Tripless intensification setup (1/2)
Title Co_mmuni Function Adjustment range Min. uni I(palneI/ Defgult Wite dyring Speedvec'}'g;ggg troIl:’osition Vit Refergnce
cation No communication)|  setting unning | control | control | control |CONstant| section
F30 (| 0301 |Auto-restart (2); E::tgfg(’a : 'Si”gﬂ?gg‘;f%‘fv‘;;ag;ﬁ)i +2) 0 |Enabled| e/ | e/e /@ e | 6131
F302 | 0302 E;ﬂfé}efggﬁlg‘r’;;:fgghr"“gh 0: OFF, 1: ON, 2:ON(Deceleration stop) 0 | Enabled | e/e / / e | 6132
F303 0303 |Retry selection 0: Disabled, 1 to 10 times 0 Enabled | e®/® eo/® /@ e 6.13.3
Fa0H 0304 | Dynamic braking mode selection| 0: Disabled, 1: Enabled/overload detection enabled See J-28 | Enabled | ®/® o/® /® e 6.13.4
FI05 0305 |Over-voltage stall protection 0: Enabled, 1: Disabled, . 0 Enabled | ®/® o/® /@ e 6.13.5
- 2: Enabled (Forced quick deceleration)
F3I0E | 0306 Zﬁﬁjﬁ%‘l‘t‘zg:ya‘é?lf:f’rﬁeﬁ) 0.0 600.0[V] 0.1/01 |SeeJ28| Enabled | e/® | e/® /o e | 6136
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[14] Tripless intensification setup (2/2) Sensorless vector/vector with sensor (evalid, :invalid)
. o . : Vector control
Title Communl Function Adjustment range Min. unltl(palnell Def‘?‘““ Write dyrlng Speed | Torque | Position Vit Refergence
cation No communication)|  setting nunning | control | control | control Constant| section
Base " 0: without voltage compensation (limitless output voltage) This parameter is changeable
Tl ase irequency voliage 1: with voltage compensation (limitless output voltage) : - . L
FIgi| 0307 (Voltage compensation) 2: without voltage compensation (limited output voltage) Disabled |but significant setting value is ® 6.136
3: with voltage compensation (limited output voltage) fixed to 1 in vector control.
F 308 | 0308 |Dynamic braking resistance | 1.0 1000 [Q] 0.1/0.1 | See J-28 | Disabled | ®/® o/® /@ P 6.13.4
F 305 | 0309 |Dynamic braking resistor capacity | 0.01 600.0 [kW] 0.01/0.01 | See J-28 | Disabled | e/® o/® /@ P 6.13.4
Fa10 0310 |Ride-through time / Decelerationtime| 0.0 320.0 [s] 0.1/0.01 2.0 Enabled | ®/® / / e 6.13.2
C3o0 g 4o 0: Permitted, 1: Reverse run prohibited,2: Forward run prohibited, ;
[ 0311  |Reverse-run prohibition 3 Direction designated by command permitied 0 Disabled | o/® o/® e 6.13.7
F3i2 0312 |Auto-restart adjustment#1 | 0.50 2.50 0.01/0.01 | See J-28 | Enabled | e/® o/® / P 6.13.1
F3i3 0313 |Auto-restart adjustment#2 | 0.50 2.50 0.01/0.01 | See J-28 | Enabled | e/® / / ® 6.13.1
F3 14| 0314 |Auto-restart mode 0 4 11 See J-28 | Disabled | o/ ®/ / S 6.13.1
F3 15 0315 |Auto-restart adjustment#3 | 0 9 11 1 Disabled | @/ e/ / e 6.13.1
[15] Drooping control
: - : : Vector control
Title Cqmmum Function Adjustment range M. unltl(palnell Defgult Wite dynng Speed | Torque | Position Vit Refergnce
cation No communication)|  setting running control | control | control Constant| section
Fa20 0320 |Drooping gain 0 100 [%] (Enabled if ¥ =7,8 or 9) 1/0.01 0 Enabled | e/® 6.14
F3d! 0321 |Speed at drooping gain 0% | 0.0 320.0 [HZz] (Enabled if F =7, 8 or 9) 0.01/0.01 60.0 Enabled | o/® 6.14
F32c 0322 | Speed at drooping gain £ 371 | 0.0 320.0 [Hz] (Enabled if F= =7,8 or 9) 0.01/0.01 60.0 Enabled | o/® 6.14
F323 0323 | Drooping insensitive torque band | 0 100 [%] (Enabled if = =7, 8 or 9) 1/0.1 10 Enabled | o/® 6.14
F3dH 0324 | Output filter for drooping 0.1 200.0[rad/s] (Enabled if 7+ =7,8 or 9) 0.1/0.1 100.0 Enabled | e®/® 6.14
F32s 0325 |Load inertia (Acc/Dec torque) | 0 1000 0.1/0.1 1.0 Enabled | ®/®
F3ch 0326 |Load torque filter (Acc/Dec torque)| 0.0 199.9, 200.0:without filter 0.1/0.1 200.0 | Enabled | ®/®
0: Standard, 1: Acc/dec torque removal
F327 | 0327 |Drooping reference selection | 2: Internal torque standard 0 Enabled | e®/®
3: Acc/dec torque removal (internal torque standard)
[16] Functions for lift (1/2)
) . . ) Vector control
Title Co_mmunl Function Adjustment range Min. unltl(paIneI/ Defgult Wi dynng Speed | Torque | Position Vit Refergnce
cation No communication)|  setting unning | cantrol | control | control Constant| section
F330 0330 | Light-load high-speed operation 0 5 0 Disabled | ®/® Py
F33 1 0331 |Light-load high-speed operation switching lower limit frequency| 30.0 /! [HZ] 0.01/0.01 40.0 Enabled | ®/® P
F337 0332 |Light-load high-speed operation load waiting time 0.0 10.0]s] 0.1/0.1 1.0 Enabled | e/® P
F333 0333 |Light-load high-speed operation load detection time 0.0 10.0]s] 0.1/0.1 1.0 Enabled | e/® ®
F33H 0334 |Light-load high-speed operation heavy load detection time | 0.0 10.0s] 0.1/0.1 5.0 Enabled | eo/® e
F335 0335 | Switching load torque current during forward run 0 250[%] 1 50 Enabled | ®/@ P
F335 0336 |Heavy load torque during acceleration in forward direction | 0 250 [%] 1 150 Enabled | e/® P
F337 0337 |Heavy load torque during fixed speed in forward direction | 0 250 [%] 1 100 Enabled | e/® P
FI38 0338 | Switching load torque current during reverse run 0 250[%] 1 50 Enabled | e/® P
F335 0339 |Heavy load torque during acceleration in reverse direction | 0 250 [%] 1 150 Enabled | e®/® ®

Py

— |

eference section): Refer to the inverter's individual manual.
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[16] Functions for lift (2/2) Sensorless vector/vector with sensor (evalid,  :invalid)
. o . . Vector control
Title Cqmmunl Function Adjustment range Min. unltl(palnell Defgult Write dyrlng Speed | Torque | Position Vit Refergnce
cation No communication)|  setting nunning | control | control | control Constant| section
FaH0 0340 |Heavy load torque during fixed speed in reverse direction | 0 250 [%)] 1 100 Enabled | ®/® Py
Fadi 0341 | Automatic light-load high-speed operation frequency 30.0 /L [HZ] 0.01/0.01 80.0 Enabled | ®o/® e
[17] Commercial/inverter switching function
_ - . ) Vector control
Title Comm““' Function Adjustment range Min. unltl(palnel/ Defgult Write dynng Speed | Torque | Position VA Refergnce
cation No communication)|  setting unning | cantrol | control | control Constant| section
. . 0: OFF, 1: Automatic switching in case of trip
Output signal selection of 2: Commercial power switching frequency settin
F354 | 0354 |commercial power/inverter cnabled P g frequency seting 0 Disabled | ®/® ole® S 6.16
switching 3: Both (1+2)
ST == Commercial power/inverter Yy
F455 0355 switching frequency 0 FHI[HZ 0.01/0.01 60.0 Enabled | o/® o/® e 6.16
F356 0356 | Inverter side switching waiting ime | Model dependent  10.00 [s] 0.01/0.01 | See J-28 | Enabled | e/® o/® ® 6.16
COC T Commercial power side
a5 0357 switching waiting time 0.37 10.00(s] 0.01/0.01 0.62 Enabled | ®/® eol/® e 6.16
CaC o Commercial power switching
45K 0358 frequency holding time 0.1 10.0[s] 0.1/0.01 20 Enabled | o/® o/® e 6.16
[18] PID control
. o . . Vector control
Title Cqmmunl Function Adjustment range Min. un|tl(palneI/ Defgult Write dyrlng Speed | Torque | Position Vit Refergnce
cation No communication)|  setting running control | control | control Constant| section
FIED 0360 |Signal selection of PID control | 0: PID control disabled, 1: VI/II, 2: RR, 3: RX, 4: RX2 0 Enabled | ®o/® e
FI3k! 0361 |Delay filter 0 255 0 Enabled | eo/® P
FIE7 0362 |Proportional (P) gain 0.01 100.0 0.01/0.01 0.1 Enabled | ®/® °
FIE3 0363 |Integral (1) gain 0.01 100.0 0.01/0.01 0.1 Enabled | ®/® °
FIEY 0364 |PID deviation upper limit 0 50 [%] 1/0.01 50 Enabled | e/® e
FIE55 0365 |PID deviation lower limit 0 50[%] 1/0.01 50 Enabled | e/® e
F3EER 0366 | Differential (D) gain 0.00 2.55 0.01/0.01 0 Enabled | e/® e
[19] Speed feedback/positioning control
. o . . Vector control
Title Cqmmunl Function Adjustment range Min. un|tl(palneI/ Defgult Write dyrlng Speed | Torque | Position Vit Refergnce
cation No communication)|  setting running control | control | control Constant| section
F357 | 0367 |Numberof PGinputpulses | 1 9999 1/1 500 | Disabled /@ /@ /@
FIEE 0368 |Number of PG input phases | 1: Single-phase input, 2: Two-phase input 2 Disabled /@ /® /@
F3ES 0369 |PG disconnection detection | O: Disabled, 1: Enabled 0 Disabled /® /@ /@
= 0370 |Electronic gear 100 to 4000 pulses/rotation 11 1000 | Disabled /@
F371!| 0371 |Position loop gain 0.0 100.0 0.1/0.01 4.0 Enabled /@
F 372 | 0372 |Positioning completion range| 1 4000 1/1 100 Enabled /@
F333 0373  |Frequency limit at position control| 1 8000 [Hz/s], 8001: disabled 11 800 Disabled /@
(Reference section): Refer to the inverter's individual manual.
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[20] Vector control Sensorless vector/vector with sensor (evalid, :invalid)
. Communi . . Min. unit (panel/| Default | Write during Vector control — V/f  |Reference]
Title cation No Function Adjustment range communication)|  setting running ?gri?cﬂ Igmfj i%ﬂ:'rg? Constant| section
F34 0374  |Current control proportional gain| 100.0 1000 0.1/0.1 209.1 | Disabled | e/® o/® /@
F315 0375 |Current control integral gain | 100.0 1250 0.1/0.1 | See J-28 | Disabled | o/® eo/® /@
F35 0376 | Speed loop proportional gain | 3.2 1000 0.1/01 | SeeJ-28 | Enabled | eo/® /@
F377 | 0377 |Speed loop integral gain 0.1 200. 0 [rad/s] 0.1/01 | SeeJ-28 | Enabled | ®/® /@
F378 0378 |Motor counter data selection | 0 5 0 Disabled / /@
F375 0379 |Speed loop parameter ratio | 0.01 10.00 [s] 0.01/0.01 1.00 Disabled | ®/® /@
[21] Preset-speed operation mode
. Communi . . Min. unit (panel/| Default | Write durin Vector control — V/f  |Reference
Title cation No Function Adjustment range communi((:Fjation) setting running ? c?gr?t(regl Igm?(ﬁ igﬂ:'rg? Constant| section
F380 | 0380 rzrgjgt'Speed operation (1); Ef;;’:g‘;:gf;ﬁnsgggd 0 | Disabled| e/® e | 514
0: Forward run
+1: Reverse run
+2: Selection of acc/dec switching #1
F35!| 0381 |Presetspeed#1 control mode Ig; gz:zgﬂgz g}f f‘/‘/’]?é (jﬁfcﬁmécgang #2 0 |Disabled | e/e e | 514
+16: Selection of V/f switching #2
+32: Selection of torque limit switching #1
+64: Selection of torque limit switching #2
FI3E87 0382 |Preset-speed #2 control mode| Ditto 0 Disabled | ®/® e 5.14
F3E83 0383 | Preset-speed #3 control mode| Ditto 0 Disabled | ®/® e 5.14
F3EH 0384 |Preset-speed #4 control mode| Ditto 0 Disabled | eo/® - 5.14
F3E5 0385 |Preset-speed #5 control mode| Ditto 0 Disabled | ®/® S 5.14
F3EBER 0386 |Preset-speed #6 control mode| Ditto 0 Disabled | ®/® S 5.14
F3E1 0387 |Preset-speed #7 control mode| Ditto 0 Disabled | /@ e 5.14
FI3EE | 0388 |Preset-speed #8 control mode| Ditto 0 Disabled | e/® S 5.14
F3E55 | 0389 |Preset-speed #9 control mode| Ditto 0 Disabled | e/® o 5.14
F350 | 0390 |Preset-speed#10 control mode| Ditto 0 Disabled | e/® o 5.14
F 35 ! | 0391 |Preset-speed#11control mode | Ditto 0 Disabled | ®/® e 5.14
F357 0392 |Preset-speed #12 control mode | Ditto 0 Disabled | e®/® e 5.14
F353 0393 |Preset-speed #13 control mode | Ditto 0 Disabled | ®/® e 5.14
F394 0394 | Preset-speed #14 control mode | Ditto 0 Disabled | ®/® e 5.14
FI3595 0395 |Preset-speed #15 control mode | Ditto 0 Disabled | ®/® e 5.14
FI55 0396 |Torque reference filter #2 10.0 199.9, 200.0(No filters) 1/0.1 200.0 | Enabled | o/® / 6.21.2
F3597 0397 | Speed loop proportional gain#2 | 3.2 1000 0.1/0.1 | SeeJ-28 | Enabled | e®/® /@
F358 0398 |Speed loop integral gain#2 | 10.0 200. 0 [rad/s] 0.1/01 | SeeJ-28 | Enabled | e/® /@

(Reference section): Refer to the inverter's individual manual.
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[22] Motor constant *  To be dealt as an index in case of 16-bit access. Sensorless vector/vector with sensor ~ @:valid ;invalid
. Communi . . Min. unit (panel/| Default | Write durin Vector control — V/f  |Reference]
Title cation No Function Adjustment range communi(cgtion) setting running ? c?gr?t(regl Igm?(ﬁ igﬂ:'rg? Constant| section
0:Without auto-tuning (internal table)
FHO0 | 0400 |Auto-tuning 1:Motor constant initialization (0 after execution) 0 Disabled | o/® o/® /@ 6.20
2:Automatic tuning execution (0 after execution)
FHO 0401 |Slip frequency gain 0.00 2.55 0.01/0.01 0.60 Enabled | o/ /@ 6.20
Fubs 0402 | Motor constant #1 (primary resistance) | 0.00 100000 [ Q] (*1) 0.01/0.01* | See J-28 | Disabled | ®/® o/® /@ 6.20
I 0403 | Motor constant #2 (secondary resistance) | 0.00 100000 [ <] (*1) 0.01/0.01* | See J-28 | Disabled | ®/® o/® /@ 6.20
FHOY 0404 | Motor constant #3 (exciting inductance) | 0.0 6500 [mH] 0.1/0.1 | See J-28 | Disabled | e/® o/® /@ 6.20
FHOS 0405 | Motor constant #4 (load inertia moment) | 0.0 100.0 0.1/0.1 1.0 Enabled | e/® o/® /@ 6.20
Fy 0 0410 | Motor constant #5 (leak inductance)| 0.00 650. 0 [mH] 0.01/0.01 | See J-28 | Disabled | ®/® o/® /@ 6.20
Fyoll 0411  |Number of motor poles 2,4,6,8,10,12, 14,16 11 4 Disabled | ®/® o/® /@ 6.20
L~ 0412 |Rated capacity of motor 0.10 [Model Dependent] 0.01/0.01 | See J-28 | Disabled | o/® o/® /@ 6.20
0: Toshiba standard motor #1
1: Toshiba VF motor
Fyi3 0413  |Motor type 2: Toshiba V3 motor 0 Disabled | ®/® o/® /@ 6.20
3: Toshiba standard motor #2
4: Other motors
Fy i4 | 0414 |Auto-tuning prohibition 0 Profibited 1 Vald for sensorless vector 1 | Disabled | e/ | o/® | /@ 6.20
[23] Torque control
. Communi . . Min. unit (panel/| Default | Write durin Vector control — V/f  |Reference
Title cation No Function Adjustment range oommuni(cF;tion) setting running ? ?gri?cﬂ Igmfj i%ﬂ:'rg? Constant| section
1: VI, 2: RR, 3: RX, 4: RX2(optional), 5: Panel input,
Fyz2o 0420 |Torque reference selection 6: Binary/BCD |npu't(opt|c.)nal): 7 Common serial 3 Enabled eo/® 6.21.1
communication option, 8: Serial communication RS485,
9: Communication add-on cassette option
FHZ2 0421 |Torque reference filter 10.0 199.9, 200.0(without filter) 0.1/0.1 2000 | Enabled | e/® / 6.21.2
FHZ22 | 0422 | Selection of synchronized torque bias input | O: Invalid, 1 to 9 (Same as F 521 0 Enabled | e/e /@ 6.21.4
FHZ23 | 0423 | Selection of tension torque bias input | O: Invalid, 1 to 9 (Same as F 521 0 Enabled o/® 6.21.4
FHZ24 | 0424  |Load sharing gain input selection | 0: Invalid, 1 to 9 (Same as F 52} 0 Enabled o/® 6.21.4
o T 0425 |Forward speed limit input selection | 0: Invalid, 1: VI/II, 2: RR, 3: RX, 4: RX2(optional), 5: F 525 0 Enabled o/® /@ 6.21.3
FYHZ5 0426 |Forward speed limitinput level | 0.0 /! [HZ] 0.01/0.01 80.0 Enabled eo/® /@ 6.21.3
I T 0427  |Reverse speed limitinput selection | 0: Invalid, 1: VI/II, 2: RR, 3: RX, 4: RX2(optional), 5: F 425 0 Enabled eo/e® /@ 6.21.3
FH2R 0428 |Reverse speed limitinputlevel| 0.0 1! [HZ] 0.01/0.01 80.0 Enabled o/® /@ 6.21.3
FH25 0429 |Torque reference mode selection | O: Fixed direction, 1:F/R permitted 0 Disabled o/® 3.3.2
F4a30 0430 | Speed limit (torque 0) reference | 0: Invalid, 1: VI, 2: RR, 3: RX, 4: RX2(optional), 5: F4 3 | 0 Enabled o/® 6.21.3
FH31 0431 |Speed limit(torque 0)level | 0.0 F H [HZ] 0.01/0.01 0.0 Enabled eo/® 6.21.3
FH3Z2 0432 |Speed limit(torque 0)band | 0.0 F H [HZ] 0.01/0.01 0.0 Enabled o/® 6.21.3
FY33 0433 | Speed limit(torque 0) recovery time| 0.00 2.50 0.01/0.01 0.20 Disabled o/® 6.21.3

When adjustment value is 10Q(10000m<2) or more, 1000(in case of 10000mQ) and £ { blink alternately.
When adjustment value is 100Q(10000m<2), 1000 and £ = blink alternately.
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[24] Torque limit Sensorless vector/vector with sensor (evalid,  :invalid)
. o . . Vector control
. Communi . . Min. unit (panel/| Default | Write during — V/f  |Reference]
Title cation No Function Adjustment range communication)|  setting running ?gr?t?g Igmfj i%ﬂ:'rg? Constant| section

Fuyl 0440 | Selection of power running torque imit#1 | 1 :VI/ll, 2: RR, 3: RX, 4: RX2, 5: F 4~ { 5 Enabled | e®/® o/® /@ e 6.22
Fuqd 0441 | Power running torque limit#1 | 0 249.9 [%], 250: Invalid 0.1/0.01 2500 | Enabled | e®/® o/® /@ ® 6.22
e 0442 | Selection of regenerative torque imit#1 | 1 :VI/Il, 2: RR, 3: RX, 4: RX2, 5: F 4 3 5 Enabled o/® o/® /® ®o 6.22
FH43 0443 |Regenerative torque limit#1 | 0 249.9 [%], 250: Invalid 0.1/0.01 250.0 Enabled | e®/® o/® /@ ® 6.22
FyyY 0444 | Power running torque limit#2 | 0 249.9 [%], 250: Invalid 0.1/0.01 250.0 Enabled | e®/® eo/® /@ e 6.22
FHY5 0445 |Regenerative torque limit#2 | 0 249.9 [%], 250: Invalid 0.1/0.01 250.0 Enabled | e®/® o/® /@ e 6.22
FHYE 0446 |Power running torque limit#3 | 0 249.9 [%], 250: Invalid 0.1/0.01 250.0 Enabled | e®/® o/® /@ e 6.22
Fyyd 0447 |Regenerative torque limit#3 | 0 249.9 [%], 250: Invalid 0.1/0.01 250.0 Enabled | o/® o/® /@ e 6.22
FHYE 0448 | Power running torque limit#4 | 0 249.9 [%], 250: Invalid 0.1/0.01 250.0 Enabled | o/® o/® /@ ) 6.22
Fy4yg 0449 |Regenerative torque limit#4 | 0 249.9 [%], 250: Invalid 0.1/0.01 250.0 Enabled | o/® o/® /@ ) 6.22
N . . 0: Power-running/regenerative torque limit .
| gy N gy ]
FHE 0450 |Torque limit mode (polarity) 1: Positive/negative torque limit 0 Disabled | o/® o/® /@ e 6.22
Fu5 0451 | Torque limit mode 0: Standard, 1: without speed cooperation 0 Enabled | eo/® e
Fy5a | oasp |COntinuousstalltripdetection) g 4 0.1/0.01 00 |Enabled| ® e -

time during power running

_ ! . .| 0: Stall
g )
FHES 0453 | Stall prevention during regeneration 1: Stall is prevented 0 Enabled | © @ e
[25] Speed/torque reference gain/bias setup #2(1/2)
. N . . Vector control
. Communi . . Min. unit (panel/| Default | Write during — VIf  |Reference
Title cation No Function Adjustment range communication)|  setting running ?gri?g Igm?(ﬁ igﬂ:'rg? Constant| section

FH54 0454 Cyrrent differential ggin 0.00 327.6 0.01/0.01 123.0 Enabled | ® — -
Fuss | oass | HONspeeamagnelicfield | 46y 3776 0.01/0.01 | 1638 |Enabled | ® © | @ © | — ® | =

High-speed magnetic field
FucE 0456 rate—of—change limitation 164 3276 0.01/0.01 163.8 Enabled | © @ e o | — e -

gain
FH0 0470 | VIl reference bias 0 255 11 99 Enabled | ® © | ¢ o | — @ -
FHT1 0471 |V reference gain 0 255 1M 156 Enabled | ®« © | ¢ o | — @ -
FHZ2 0472 |RR reference bias 0 255 1M 100 Enabled | ®« © | ¢ o | — @ -
FHa3 0473 |RR reference gain 0 255 11 164 Enabled | ®« © | @ @ | — @ -
FHad 0474  |RXreference bias 0 255 1 — Enabled | ®« @ | @« o | — @ -
FHa5 0475 |RXreference gain 0 255 11 — Enabled | ®« © | @ @ | — @ -
FHI5 0476  |RX2 reference bias 0 255 1 — Enabled | @« @« | @« @« | — e -
Faa7 0477 |RX2 reference gain 0 255 17N — Enabled | @« @« | @« @« | — e -
FHED 0480 | Exciting strengthening coefficient | 0 255 11 64 Enabled | @« — | ® — — —
FYE ! 0481 |Over-excitation cooperation | 0: Enabled, 1: Applied by F 4 5 [ setting 0 Enabled | @« — | @ — — —
Fuge | oasy |Modulation rate control 80.0 3000 [%] 01001 | 900 |Enabled| o | o | —

margin (current control)
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[25] Speed/torque reference gain/bias setup #2(2/2) * Minimum setup unitis 0.1 in case of 16-bitaccess.  Sensorless vector/vector with sensor (@ :valid,  :invalid)
. - . . Vector control
. Communi . . Min. unit (panel/| Default | Write during — VIf  |Reference
Title cation No Function Adjustment range communication)|  setting running c?gr?t(regl Igm;"(ﬁ Zgﬂ::g? Constant| section
F4g3 | oags |Modulation rate control 80.0 300.0 [%] 04001 | 1050 | Enabled | ® — | — —
margin (voltage control)
Fugy | oasy |Modulationratecontiol gy g 500 ooy 01001 | 1050 |Enabled| — | — | — |
margin (V/f control)
Fugs | oags |l cooperationgainatfield| , g 111 128 |Enabled | @ © | @ @ | — o | e
weakening zone
FHEE 0486 | Exciting starting rate 1.64 327.6 0.01/0.01 163.8 |Enabled | ® © | @ © | — @ —
FHET 0487 | Compensation coefficient forironloss| 0 255 11 10 Enabled | ® e o | — o —
Fugg | oass | Yoltage compensation 000 327.6 0.01/0.01 |See J28 |Enabled | ® © | ®« @ | — = -
coefficient for dead time
FHES 0489 |Dead time compensation 0: Enabled, 1: Disabled 0 Enabled | @ @ e o | — e L)
FHE0 0490 | Dead time compensation (bias time) | -3.27 3.27 0.01/0.001 0.00 Enabled | ® ©« | @« © | — @ -
Fug ¢ | oagr |Cument/voliage control 444 6o g1z 0.1/001 | 400 |Enabled | ® — [ — — —
switching frequency
[26] Secondary acceleration/deceleration
. o . . Vector control
. Communi . . Min. unit (panel/| Default | Write during — VIf  |Reference
Title cation No Function Adjustment range communication)| setting running c?gr?t(regl Igm;"(ﬁ Zgﬂ::g? Constant| section
FSOO | 0500 |Acceleration time #2 0.1(F5F) 6000]s] 0.01/0.01* | See J-28 | Enabled | e/e® e 6.23.2
F50 (| 0501 |Deceleration time #2 0(F5LE) 6000[s] 0.01/0.01* | See J-28 | Enabled | o/® - 6.23.2
F5oZ 0502  |Acceleration/deceleration pattern #1 | O: Linear, 1: S-pattern #1, 2: S-pattern #2 0 Enabled | e/® e 6.23.1
Fsli3 0503  |Acceleration/deceleration pattern #2 | O: Linear, 1: S-pattern #1, 2: S-pattern #2 0 Enabled | e®/® e 6.23.2
1: Acceleration/deceleration #1
- Acceleration/deceleration | 2: Acceleration/deceleration #2
I =@ a IT]
Faut| 0504, ,2,3,4 selection 3: Acceleration/deceleration #3 L Enabled | o/® ® 6.23.2
4: Acceleration/deceleration #4
F5O5 0505 |Acc/dec switching frequency #1| 0.0 F H [Hz] 0.01/0.01 0.0 Enabled | e®/® o 6.23.2
FS5OE 0506 | S-pattern lower-limit adjustment amount | 0 50 [%)] 1/0.01 25 Enabled | e/® S 6.23.1
F507 | 0507 |S-pattern upper-imit adjustment amount | O 50 [%] 1/0.01 25 Enabled | ®/® ° e
FSOR 0508 |Acc/dec time lower limit 0.01 10.00[s] 0.01/0.01*| 0.10 Enabled | e/® e 6.23.3
F5 i 0510 |Acceleration time #3 01(F5LFE) 6000 s] 0.01/0.01* | See J-28 | Enabled | e/® e 6.23.2
F51! 0511 |Deceleration time #3 01(F5LF5) 6000 s] 0.01/0.01* | See J-28 | Enabled | e/® e 6.23.2
FL5 i 0512 | Acceleration/deceleration pattern #3 | O: Linear, 1: S-pattern #1, 2: S-pattern #2 0 Enabled | ®/@ e 6.23.2
F5 13 0513  |Acc/dec switching frequency #2| 0.0 F H [HZ] 0.01/0.01 0.0 Enabled | ®/@ e 6.23.2
F5 i 0514 |Acceleration time #4 01(F5L5) 6000 s] 0.01/0.01* | See J-28 | Enabled | ®/® e 6.23.2
F5 15 0515 |Deceleration time #4 01(F 50 E) 6000 s] 0.01/0.01* | See J-28 | Enabled | ®/® S 6.23.2
F5 1k 0516 | Acceleration/deceleration pattern #4 | O: Linear, 1: S-pattern #1, 2: S-pattern #2 0 Enabled | e/® e 6.23.2
Fs i 0517  |Acc/dec switching frequency #3| 0.0 F H [HZ] 0.01/0.01 0.0 Enabled | eo/® e 6.23.2

(Reference section): Refer to the inverter's individual manual.
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[27] Pattern run (1/2) Sensorless vector/vector with sensor (evalid,  :invalid)
Tit Communi . . Min. unit (panel/| Default | Write during Vector control — V/f  |Reference]
e cation No Function Adjustment range communication)|  setting running ?gri?cﬂ Igmfj i%ﬂ:'rg? Constant| section
F520 | 0520 |Pattern run selection 0: Disabled, 1: Enabled 0 Disabled | e/® o 6.24
F52 ! | 0521 |Patternrun mode 0: Pattemed operation canceled during stop 0 |Disabled| e/® - 6.24
1: Patterned operation continued during stop
Foan 0530 |Cycle number of pattern group #1| 1 254, 255:00 11 1 Disabled | ®o/® e 6.24
F53d 0531 |Patter group #1 selection #1| 0: Skip, 1to 15 1 Disabled | ®/® TS 6.24
FLa2 0532 |Pattern group #1 selection #2| 0: Skip, 1to 15 2 Disabled | ®/® TS 6.24
F533 0533 | Pattern group #1 selection #3| 0: Skip, 1to 15 3 Disabled | ®/® e 6.24
F53Y 0534 |Pattern group #1 selection #4 | 0: Skip, 1 to 15 4 Disabled | ®/® ® 6.24
F535 0535 |Pattern group #1 selection #5| 0: Skip, 1 to 15 5 Disabled | ®/® I 6.24
F535 0536 |Pattern group #1 selection #6| 0: Skip, 1 to 15 6 Disabled | ®/® ® 6.24
F531 0537 |Pattern group #1 selection #7 | 0: Skip, 1to 15 7 Disabled | /@ ® 6.24
FS 35 | 0538 |Pattern group #1 selection #8| 0: Skip, 1to 15 8 Disabled | e/® ® 6.24
F5HO 0540 |Cycle number of pattern group #2| 1 254, 255:00 11 1 Disabled | e/® e 6.24
Foul 0541 |Pattern group #2 selection #1| 0: Skip, 1to 15 9 Disabled | ®/® e 6.24
FoyZ 0542 |Pattern group #2 selection #2| 0: Skip, 1to 15 10 Disabled | ®/® e 6.24
FE43 0543 |Pattern group #2 selection #3| 0: Skip, 1to 15 11 Disabled | e®/® e 6.24
Foyy 0544 |Pattern group #2 selection #4 | 0: Skip, 1to 15 12 Disabled | ®/® e 6.24
F545 0545 |Patter group #2 selection #5| 0: Skip, 1to 15 13 Disabled | ®/® e 6.24
FoYk 0546 | Pattern group #2 selection #6| 0: Skip, 1to 15 14 Disabled | ®/® e 6.24
F541 0547 |Pattern group #2 selection #7 | 0: Skip, 1to 15 15 Disabled | ®/® ® 6.24
F5HE 0548 |Pattern group #2 selection #8 | 0: Skip, 1 to 15 0 Disabled | ®/® ® 6.24
F550 0550 | Cycle number of pattern group #3| 1 254, 255:00 11 1 Disabled | e/® ® 6.24
F551 0551 |Pattern group #3 selection #1| 0: Skip, 1to 15 1 Disabled | /@ ® 6.24
F5s5/7 0552 |Pattern group #3 selection #2| 0: Skip, 1to 15 2 Disabled | e/® ® 6.24
F553 | 0553 |Pattern group #3 selection #3| 0: Skip, 11to 15 3 Disabled | e/® ® 6.24
FS54 | 0554 |Pattern group #3 selection #4 | 0: Skip, 1to 15 4 Disabled | ®/® ® 6.24
F555 0555 | Pattern group #3 selection #5| 0: Skip, 1to 15 5 Disabled | ®/® ® 6.24
FE5E 0556 | Pattern group #3 selection #6| 0: Skip, 1to 15 6 Disabled | ®/® P 6.24
FS5 T 0557 |Pattern group #3 selection #7 | 0: Skip, 1to 15 7 Disabled | ®/® e 6.24
EFSESER 0558 |Pattern group #3 selection #8| 0: Skip, 1to 15 8 Disabled | ®/® e 6.24
FS5ELD 0560 | Cycle number of pattern group #4| 1 254, 255:00 11 1 Disabled | ®/® ® 6.24
F5E ! 0561 |Pattern group #4 selection #1| 0: Skip, 1to 15 9 Disabled | ®/® ® 6.24
F5E7 0562 |Pattern group #4 selection #2| 0: Skip, 1 to 15 10 Disabled | ®/® ° 6.24
F5E53 0563 |Pattern group #4 selection #3| 0: Skip, 1 to 15 11 Disabled | ®/® ® 6.24
FS5EH 0564 |Pattern group #4 selection #4 | 0: Skip, 1to 15 12 Disabled | /@ ® 6.24
F5ES 0565 |Pattern group #4 selection #5| 0: Skip, 1to 15 13 Disabled | /@ ® 6.24
FSEE 0566 |Pattern group #4 selection #6| 0: Skip, 1 to 15 14 Disabled | e/® ® 6.24
FSE 7| 0567 |Pattern group #4 selection #7| 0: Skip, 1to 15 15 Disabled | ®/® ® 6.24
FSEE | 0568 |Pattern group #4 selection #8| 0: Skip, 1to 15 0 Disabled | ®/® ® 6.24
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[27] Pattern run (2/2) Sensorless vector/vector with sensor (evalid,  :invalid)
. Communi . . Min. unit (panel/| Default | Write during Vector control — V/f  |Reference]
Title cation No Function Adjustment range communication)| setting running ?gri?cﬂ Igmfj i%ﬂ:'rg? Constant| section
0: Operation time in second after start of operation
Proset 4 #1 oeration ; : 8pera¥on Eme in minut(ij af‘lier st?tr;f_of op?rafti?n
- reset-spee : Operation time in second after attainment of frequenc ,
F5id 0570 continuaﬁon modep 3: Ogeration time in minute after attainment of freqquency 0 Disabled | @/® ® 6.24
4: Infinite (continued until stop command is entered)
5: Continue until next step command
F5i 0571  |Preset-speed #2 operation continuation mode | Ditto 0 Disabled | e/e® e 6.24
Foig 0572 | Preset-speed #3 operation continuation mode | Ditto 0 Disabled | ®/® s 6.24
F573 0573 | Preset-speed #4 operation continuation mode | Ditto 0 Disabled | ®/® S 6.24
F54 0574  |Preset-speed #5 operation continuation mode | Ditto 0 Disabled | /@ ® 6.24
F515 0575 | Preset-speed #6 operation continuation mode | Ditto 0 Disabled | e/® ° 6.24
F5E 0576 | Preset-speed #7 operation continuation mode | Ditto 0 Disabled | e/® ° 6.24
F5 77 | 0577 |Preset-speed #3 operation continuation mode | Ditto 0 Disabled | ®/® S 6.24
F5 8 0578 | Preset-speed #9 operation continuation mode | Ditto 0 Disabled | ®/® e 6.24
F5358 0579 | Preset-speed #10 operation continuation mode | Ditto 0 Disabled | ®/® e 6.24
FS5ED 0580 | Preset-speed #11 operation continuation mode | Ditto 0 Disabled | ®/® e 6.24
FS5R ! 0581  |Preset-speed #12 operation continuation mode | Ditto 0 Disabled | e/® e 6.24
FS5RZ 0582  |Preset-speed #13 operation continuation mode | Ditto 0 Disabled | o/® ® 6.24
F5R3 0583  |Preset-speed #14 operation continuation mode | Ditto 0 Disabled | o/® ® 6.24
FS5EH 0584  |Preset-speed #15 operation continuation mode | Ditto 0 Disabled | /@ ® 6.24
F5E5 | 0585 |Preset-speed #1 operation ime (1Th2?121?t [;]aé A F5 ) 111 5 | Enabled | e/e e | 624
FSEBE 0586 |Preset-speed #2 operation time Ditto 11 5 Enabled | ®/® e 6.24
F5E87 0587 |Preset-speed #3 operation time Ditto 11 5 Enabled | ®/® e 6.24
FS5EE 0588 |Preset-speed #4 operation time Ditto 11 5 Enabled | ®/® e 6.24
FSH5 | 0589 |Preset-speed #5 operation time Ditto 1/1 5 Enabled | ®/® S 6.24
F550 | 0590 |Preset-speed #6 operation time Ditto 1/1 5 Enabled | ®/® S 6.24
F545 ! | 0591 |Preset-speed#7 operation time Ditto 1/1 5 Enabled | ®/® S 6.24
Fs8/7 0592 |Preset-speed #8 operation time Ditto 11 5 Enabled | ®/® ° 6.24
F553 | 0593 |Preset-speed #9 operation time Ditto 1/1 5 Enabled | ®/® ® 6.24
F5594 0594 |Preset-speed #10 operation time | Ditto 11 5 Enabled | e®/® S 6.24
F555 0595 |Preset-speed #11 operation time | Ditto 1/1 5 Enabled | e/® e 6.24
F555 0596 |Preset-speed #12 operation time | Ditto 1/1 5 Enabled | e/e ° 6.24
F557 | 0597 |Preset-speed #13 operation time | Ditto 1/1 5 Enabled | ®/® ° 6.24
F588 0598 |Preset-speed #14 operation time | Ditto 1M 5 Enabled | ®/@ e 6.24
F58% 0599 |Preset-speed #15 operation time | Ditto 1M 5 Enabled | ®/@ e 6.24
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[28] Protection functions Sensorless vector/vector with sensor (evalid,  :invalid)
Title Communi Function Adiustment range Min. unit (panel/| Default | Write during S dVec_T_or contro||3 i VIf  |Reference
cation No J 9 communication)| setting running cgr?t(reol cgmgcﬁ c(())ﬂtlrg? Constant| section
FEOD 0600 | Motor overload protection level #1| 10 100 [%] 1/0.01 100 Enabled | ®/@ o/® /@ ® 5.13
FLO ! 0601 | Stall prevention level 0 199 [%)], 200: Disabled 1/0.01 150 Enabled | e/® / /@ ® 6.25.2
FGOZ | 0602 |Selection of inverter trp holding| & ﬁ';grgf,’émfo[‘;‘g%? tumed off 0 |Disabled| e/® | e/® je | e | 6253
0: Coast stop 1: Deceleration stop
2: Emergency DC injection braking stop
FELZ | 0603 |Emergency stop 3: Coast stop without FL output 0 Disabled | e/® o/e /@ - 6.25.4
4: Deceleration stop without FL output
- 5: Emergency DC injection braking without FL output
FEO4 | 0604 Egg;ggeggxt%cﬁ'mgm°“ 00 10.0]s] 01001 | 01 |Enabled| e/® | e/® je | e | 6254
FELOS 0605 | Output phase failure detection | 0: Disabled, 1: Enabled 0 Disabled | ®/® o/® /@ P
FELER 0606 | Overload reduction start-up frequency | 0.0 30.0 [Hz] 0.01/0.01 6.0 Enabled | e/e® o/® /@ ® 513
FLLOT | 0607 [Motor 150%-overioad time limit] 10 2400 [s] 1/1 600 Enabled | e®/® o/e® /® P 513
FEOE | osos |poyMlecton Imnglor | 03 25 01001 | 03 |Disabled| o/® | /@ | /o |
FEOS 0609 | Mode of rush-cument suppression relay | O: Standard, 1: in relation to ST 0 Disabled | ®/® o/® /@ P
Fh I 0610 |Low current trip 0: Disabled, 1: Enabled 0 Disabled | ®/® o/® /@ ® 6.25.7
FE 1 0611 |Low current detection level | 0 100 [%] 1/0.01 0 Enabled | eo/® o/® /@ o 6.25.7
FE I 0612 |Low current detectiontime | 0 255]s] 17 0 Enabled | e/@ o/® /@ ® 6.25.7
o3 Detection of output short- 0: Standard .
~6 i3 | 0813 |Gt during start-up 1: Only one time at power injection or at first start after reset 0 Disabled | o/® | o/e /@ ® 6258
- Adjustment of detection pulse for .
Fo 4 0614 output short-circuit during start-up 1 100 [pas] 171 50 Disabled | ®/® o/® /® e 6.25.8
FE IS 0615 |Over-torque trip 0: Disabled, 1: Enabled 0 Enabled | e/® o/® /@ ® 6.25.9
FG 6| 0616 ggﬁgéﬂgﬁfﬂﬁﬁfg level 1 o 250 %] 1/0.01 150 | Enabled | /e | e/® /e | e | 6259
FE (7| opty |qreriordue detactonlevel 1o 250 [%) 1001 | 150 |Enabled| @/@ | @@ | /o | e | 6259
FhiE 0618 |Over-torque detectiontime | 0.0 100.0 [s] 0.1/0.01 0.5 Enabled | e/® o/® /@ ® 6.25.9
FEZD 0620 | Cooling fan control mode 0: Automatic, 1: Always ON 0 Enabled | ®/® o/® /@ e 6.2510
FEZ ! 0621 | Cumulative operation time alarm seffing| 0.1 999.9 [>< 100h] 0.1/0.1 175.0 Enabled | o®/® o/® /® o 6.25.11
FEZZ 0622 | Abnormal speed detection filter | 0.01  100.0 [s] (*1) 0.01/0.01 | 10.00 | Enabled /@ / / /
FEZS 0623 | Over-speed detection frequency range | O: Disabled, 0.1 30.0 [HZ] 0.01/0.01 0.0 Enabled /@ / /
FEZH 0624 | Speed drop defection frequency range | 0: Disabled, 0.1 30.0 [Hz] 0.01/0.01 0.0 Enabled /@ / /
FG25 | oe25 |Over '(‘{]?gﬁﬁgssgg'r']gg‘)’te"t“’” 50 250 [%] 1/0.01 135 | Enabled | e/® e | 6135
FEZG 0626 | Over-voltage stall protection level| 50 250 [%)] 1/0.01 130 Enabled | e/® e 6.13.5
FLZ 0627 |Under-voltage trip mode 0: Disabled, 1: Enabled 0 Disabled | e/® o/® /@ ® 6.25.13
FEZE 0628 |Under-voltage detection time | 0.00 10.00 [s] 0.01/0.01 0.03 Disabled | ®/® o/® /@ ® 6.25.14
FEZS 0629 |Under-voltage stall level 50 100 [%] 1/0.01 75 Enabled | e/® o/® /@ ® 6.25.15
FEIN 0630 | System-supporting sequence(B-timer) | 0.0: Invalid, 0.1 10.0 [s] 0.1/0.01 0.0 Enabled | ®/® o/® /@ P
FEZ ! 0631 | Position deviation limit 0.1 6553 0.1/0.1 16 Disabled /@
FhREZ 0632 | Brake release inhibition time after run | 0.00: Sefting of F & /'is valid, 0.01 2.50 [s] 0.01/0.01 0.00 [Disabled | e/® o/® /@ e
FE33 | o633 |herhseecionatie VIl 1o 400 111 000 |Enabled | /@ | @/@ | /o | e
): S

1): Set a time longer than the acceleration/deceleration time.
(Reference section): Refer to the inverter's individual manual.
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[29] Special analog input Sensorless vector/vector with sensor (evalid,  :invalid)
Title Communi Function Adiustment range Min. unit (panel/| Default | Write during Soee dvec.f.g:cogtrollaosition V/f  |Reference
cation No | 9 communication)|  setting running cc?ntrol con(z?ol control Constant| section
] Acceleration/deceleration . . . .
FG5l 0650 base frequency adjustment 0:Invalid 1:VII 2:RR 0 Enabled | e/® ) 6.26
FES ! 0651 | Upper-limit frequency adjustment| 0: Invalid 1: VI/Il 2: RR 0 Enabled | ®/@ e 6.26
FESZ 0652 |Acceleration time adjustment| O: Invalid 1: VI/Il 2: RR 0 Enabled | o/® e 6.26
FESS 0653 |Deceleration time adjustment | 0: Invalid 1: VI/l 2: RR 0 Enabled | eo/® e 6.26
FERESH 0654 |Manual torque boost adjustment| O: Invalid 1: VI/Il 2: RR 0 Enabled e 6.26
[30] Over-ride
. o ) . Vector control
. Communi . . Min. unit (panel/| Default | Write during — V/f  |Reference]
Title cation No Function Adjustment range communication)|  setting running ?gr?t?g Igmfj i%ﬂ:'rg? Constant| section
0: Disabled
1: VI (voltage input)/Il (current input)
2: RR (volume/voltage input)
3: RX (voltage input)
4: RX2 (voltage input) (optional)
- - Over-ride addition input 5: Operating panel input
| g gy gy
[l A 0660 selection 6: Binary/BCD input 0 Enabled eo/® [ J 6.27
7: Common serial communication option(FAO1)
8: Serial communication RS485(FA05)
9: Communication add-on cassette option(FAQ7)
10: Up-down frequency
11: Pulse input #1 (optional)
FEREE ! 0661 | Over-ride multiplication input selection | 0: Disabled,1: VI/I1,2: RR,3: RX,4: RX2,5: F 7 0 Enabled | ®/® ® 6.27
[31] Meter output (1/2)
. o ) . Vector control
. Communi . . Min. unit (panel/| Default | Write during — V/f  |Reference]
Title cation No Function Adjustment range communication)|  setting running ?gri?g Igﬁ?oel F::%i':'rg? Constant| section
FEID 0670 |AM terminal meter selection 0 32 iﬁi%t Enabled | eo/® eo/® /@ e 5.4
FEI 0671 |AM terminal meter adjustment Enabled | o/® o/® /@ s 5.4
FEZ 0672 | Optional analog terminal #1 meter selection| 0 32 4 Enabled | o/® o/® /@ P
FE3 0673 | Optional analog terminal #1 meter adjustment Enabled | o/® o/® /@ °
FEH 0674 |Optional analog terminal #2 meter selection| 0 32 5 Enabled | eo/® o/® /@ e
FEIS 0675 | Optional analog terminal #2 meter adjustment Enabled | e/® o/® /@ e
FEIE 0676 |FP terminal meter selection 0 32 0 Enabled | e/® ol/® /@ P 6.28.3
FE1 0677 | FP terminal meter adjustment 1.00 43.20 0.01/0.001 3.84 Enabled | e/® o/® /® e 6.28.3
FER 0678 |Optional analog terminal #1 meter offset | -10.0 60.0 0.1/0.1 0.0 Enabled | ®/® o/® /@ e
FL15 0679 |Optional analog terminal #2 meter offset | -10.0 60.0 0.1/0.1 0.0 Enabled | ®/® o/® /@ e
FERD 0680 |Optional analog terminal sign selection | 0 3 0 Enabled | o/® eo/® /@ S

(Reference section): Refer to the inverter's individual manual.
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[31] Meter output (2/2) Sensorless vector/vector with sensor (evalid, :invalid)
. Communi . . Min. unit (panel/| Default | Write during Vector control — V/f  |Reference]
Title cation No Function Adjustment range communication)|  setting running ?gr?t?g Igmfj i%ﬂ:'rg? Constant| section
FEELO 0690
AM/FM output parameter for adjustment
FEST | 0697
[32] Control panel parameters
Vector control
. Communi . . Min. unit (panel/| Default | Write durin — V/f  |Reference]
Title cation No Function Adjustment range oommuni(tgation) setting running ? Speed | Torque | Position | songiant! section
control | control | control
Faoh 0700 |Prohibition of parameter setting| 0: Allowed 1: Prohibited 0 Enabled | e®/® eo/® /@ e 6.29.1
F 30 1| 0701 |Currentivoltage display mode | 0: [%], 1: [A] or [V] 0 Enabled | e/e® o/® /@ ° 6.29.2
Fabe 0702  |Frequency free unit magnification | 0.00: OFF, 0.01 200.0 0.01/0.01 0.00 Enabled | eo/® o/® /@ - 6.29.3
Faio3 0703 | Decimal place number of frequency | 0: 1 [Hz], 1: 0.1 [Hz], 2: 0.01 [Hz] 1 Enabled | ®/@ o/® /@ ® 6.29.4
F 04 | 0704 |Decimal place number of acc/dec time | O: 1[s], 1: 0.1[s], 2: 0.01[s] 1 Enabled | /e o/® /@ S 6.29.4
- Prohibition of user parameter 0: Allowed
Fai3 0709 initialization at typeﬁ‘orm initialization | 1: Prohibited 0 Enabled | = e ©
Fii0 0710 |Monitor display mode setting | 0 29 0 Enabled | ®/® o/® /@ s 8.1
Fi1ill 0711 | Status monitor #1 display mode | 0 29 1 Enabled | ®/® o/® /@ S 8.1
FiliZ2 0712 | Status monitor #2 display mode | 0 29 2 Enabled | ®/® o/® /@ S 8.1
F 713 | 0713 |Status monitor #3 display mode | 0 29 3 Enabled | e/e® o/® /@ e 8.1
F 714 | 0714 |Status monitor #4 display mode | 0 29 4 Enabled | e/e o/® /@ e 8.1
Ea20 0720 |Selection of panel V/f1,2,30r4 | 1: VIF#1, 2: VIf #2, 3: VI #3, 4: VIf #4 1 Enabled ® 6.29.6
Fiz2 ! 0721 |Panel stop pattern 0: Deceleration stop 1: Coast stop 0 Disabled | ®/® o/® /@ ® 6.29.7
Ea27 0722 |Panel reset function 0: Disabled, 1: Enabled 1 Disabled | ®/® o/® /@ e 6.29.8
Fi23 0723 | Panel torque limit 1 4 1 Enabled | ®/@ o/® /@ ® 6.29.9
FacH 0724 |Panel PID control OFF 0: ON, 1: OFF 0 Enabled | eo/® e 6.29.10
Fi25 0725 |Panel torque reference 0 250 [%] 1/0.01 0 Enabled o/® 6.29.11
Fi25 0726 |Panel synchronized torque bias| -250 250 [%)] 1/0.01 0 Enabled | e/® /@ 6.21.4
Fai21 0727 |Panel tension torque bias -250 250 [%)] 1/0.01 0 Enabled eo/® 6.21.4
FiZE 0728 |Panel load sharing gain 0 250[%)] 1/0.01 100 Enabled o/® 6.21.4
Fi25 0729 |Panel over-ride multiplication gain | -100 100 [%] 1/0.01 0 Enabled | ®/® e 6.29.13
0: All key operations prohibited
+1: Panel frequency setting enabled
+2: Parameter reading/writing enabled
F 730 | 0730 |Panel operation prohibition | g '\P";’:(':fgr‘i’\jzp;ﬁfaﬁgst;'gggb'ed 63 |Disabled| e/@ | o/@ | /@ | e |62014
(+16: no function)
+32: Emergency stop operation enabled
63: Default mode (all key operation enabled)
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[33] Communication function(1/2) Sensorless vector/vector with sensor (evalid, :invalid)
. - . . Vector control
. Communi . . Min. unit (panel/| Default | Write during — VIf  |Reference

Title cation No Function Adjustment range communication)|  setting running ?gri?g 18:1(#]5 Pc%ﬁ?rg? Constant| section
FELOD | 0800 |Communication rate (common serial) | 0: 1200, 1: 2400, 2:4800, 3: 9600 3 Enabled | ®/® ol/® /® ° 6.30
FEO 0801  |Parity (common serial/RS485) | 0: No parity, 1: Even parity, 2: Odd parity 1 Enabled | e®/® o/® /@ ® 6.30
FEOZ 0802 |Inverter number(common)(*1)| 0 255 11 0 Enabled | ®/® o/® /@ e 6.30
FB03 | 0803 (cég’;m‘;ﬂ";itr';?/ggfs%gt 0: OFF, 1 100 s] 11 0 |Enabled| o/@ | /@ | /o | e | 630
Fao4 | 0804 ?&%ﬁ’gﬁfﬁ;ﬁsgfggﬁm 08 8 | Enabled | /@ | e/® /e | e | 630
FE05 | 0805 (chrn‘mg'r‘]";fr'i‘;';)wa't'”g time | 5 00: Normal, 0.01  2.00 [s] 001001 | 000 |Enabled | e/ | e/e jo | e 6.30
EAOE 0806 Inter-drive cor_nmunication 0 Normal, 1: Frequen(?y reference, 2: Output frequency, 0 Enabled | e/e o/® o - 6.30

(common serial) 3: Torque reference, 4: Output torque

FE !0 | 0810 |Frequency point selection g l(gz)/rarllmn{ukigt)irgr:naoc? d?ggilégégtsedfc?st’ion Enabled | e®/® - 6.30
FE ! 0811 Point #1 setting 0 100 [%] 1/0.01 Enabled o/® o 6.30
FR I 0812 | Point #1 frequency 0.0 FHI[HZ 0.01/0.01 0.0 Enabled | ®/@ ° 6.30
FE I3 0813 |Point #2 setting 0 100 [%)] 1/0.01 100 Enabled | e/® ° 6.30
K 0814 | Point #2 frequency 0.0 FHI[HZ 0.01/0.01 80.0 Enabled | ®/® e 6.30
FEZD 0820 | Communication rate (RS485) | 0: 1200, 1: 2400, 2: 4800, 3: 9600, 4: 19200, 5: 38400 3 Enabled o/® eo/e® /® e 6.30
FEZ ! 0821 |RS485 wiring system 0: 2-line system, 1: 4-line system 1 Enabled | e/® o/® /@ P 6.30
FEZS 0825 | RS485 communication waiting time | 0.00: Normal, 0.01  2.00 [s] 0.01/0.01 0.00 Enabled | ®/® o/® /@ IS 6.30
cOos Inter-drive communication (RS- 0: Normal, 1: Frequency reference, 2: Output frequency,
rocw 0826 485) ( 3: Torque referencize, 4:yOutput torque P ! ! 0 Enabled | o/® o/® /@ ® 6.30
FHE30 | 0830 |Datatype 0, 1 1/1 0 Enabled | e/e® o/® /@ P
FE3! 0831 |Input reference setting #1 0 16 11 0 Enabled | ®/® o/® /@ P
=EN 0832 _|Input reference setting #2 0 16 11 0 Enabled | e/® o/® /@ °
=EE] 0833 | Input reference setting #3 0 16 11 0 Enabled | e/® o/® /@ ®
FEI4 | 0834 |Inputreference setting #4 0 16 1/1 0 Enabled | ®/® ol® /® P
FEI5 0835 | Input reference setting #5 0 16 1M 0 Enabled | ®/® o/® /@ P
FEIE 0836 | Input reference setting #6 0 16 11 0 Enabled | e/® o/® /@ °
FE4 0841 | Monitor output setting #1 0 16 11 0 Enabled | e/® o/® /@ ®
FEHZ | 0842  |Monitor output setting #2 0 16 1/1 0 Enabled | ®/® o/® /@ P
FEX3 0843 | Monitor output setting #3 0 16 1M 0 Enabled | ®/® o/® /@ P
FEYY 0844 | Monitor output setting #4 0 16 17 0 Enabled | ®/® eo/® /@ °
FEHS 0845 | Monitor output setting #5 0 16 11 0 Enabled | e/® o/® /@ ®
FEHE 0846 | Monitor output setting #6 0 16 1/1 0 Enabled | ®/® o/® /@ P
FESH 0850 | Mode at communication error | 0 4 11 0 Enabled | o/® o/® /@ °
FERES ! 0851 | Communication error detectiontime | 0 1000 11 200 Enabled | ®/® o/® /@ ®
FEERD 0860 |Receiving address 0 1023 11 0 Enabled | o/® o/® /@ P
FEE ! | 0861 |Transmitting address 0 1023 1/1 0 Enabled | ®/® ol® /® P

(*1): To be only monitoring available when using S20 option.

(*2): Parameters FEO0, FE0 ( FEZD, FEZ {,and F B2 5 canbe reflected at resetting (power OFF — ON).

(Reference section): Refer to the inverter's individual manual.
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[33] Communication function(2/2) Sensorless vector/vector with sensor (evalid,  :invalid)
. o . . Vector control
. Communi . . Min. unit (panel/| Default | Write during — V/f  |Reference]
Title cation No Function Adjustment range communication)| setting running ?gri?cﬂ Igmfj i%ﬂ:'rg? Constant| section

coc S Inter-drive communication(speed
FHGC 0862 reference) opposite stafion number 0 64 17 0 Enabled | ®/® o/® /® )

- Inter-drive communication(speed
CorC
i 0863 reference) opposite station address 0 1023 11 0 Enabled eo/e® eo/® /® [ J
P = Inter-drive communication(torque
FHGS 0865 reference) opposite station number 0 64 171 0 Enabled | ®/® o/® /e )
coOCc Inter-drive communication(torque
FEba 0866 reference) opposite station address 0 1023 171 0 Enabled | ®/® o/® /@ e
FEEER | 0868 |S20faultdetection station number| 0 64 11 0 Enabled | ®/® o/e® /@ P
FEES | 0869 |Station mode selection 0 4 11 0 Enabled | ®/® o/e® /@ P
FESLD | 8090

Parameters for options Depend on options 11 0 Disabled | ®o/® o/e® /® e
[l W]
[l i 0894
FESS 0899 |Reset function 0,1 0 Disabled | ®/® o/® /@ e
[34] Reservation area
. o . . Vector control
. Communi . . Min. unit (panel/| Default | Write during — VIf  |Reference
Title cation No Function Adjustment range communication)| setting running c?gr?t(regl Igm?(ﬁ igﬂ:'rg? Constant| section

FS00 | 0900 | Reservation area #1 0 0
F50 ! | 0901 | Reservation area#2 0 0
FS07 | 0902 | Reservation area #3 0 0
F503 | 0903 | Reservation area #4 0 0
FS04 | 0904 | Reservation area #5 0 0

|:| : These titles are displayed but unusable. Only the standard default value is displayed.
(reference section): Refer to the designated section of the inverter's individual manual.
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Contents of monitor indications Sensorless vector/vector with sensor  e: valid, : invalid
Communication E . Communication| Monitor output . . Meter output | Speed | Torque | Position VI/f Reference
unction . . Trip holding - .
number unit selection selection control | control | control | constant | section
— Standard monitor — F1180 1)
FEOO Trip frequency monitor 0.01 [Hz] when tripped |when tripped | eo/e® | eo/e® /® Y
Contents of status monitor indications
FE90 Pattern run group selection — at a pattern run hold o/e® e
FE91 Number of times to repeat current pattern 1 at a pattern run hold eo/® °o
FE92 Number of stages for multistage pattern run 1 at a pattern run hold o/® e
FE93 Remaining time of current pattern run 1 at a pattern run hold o/e® L)
FEO1 Status (rotation direction) — Fixed hold o/® o/® /@ °
— Status monitor #1 — FEal (*1)
— Status monitor #2 — FiiZ *1)
— Status monitor #3 — F113 (*1)
— Status monitor #4 — Faid (*1)
FEO6 Input terminal information — Fixed hold o/® o/® /® °
FE50 Input terminal information (optional) — Fixed hold o/® o/® /@ )
FE51 Input terminal information (optional) — Fixed hold o/® o/® /® e 8.1
FEO7 Output terminal information — Fixed hold o/e® o/e® /® e ’
FE52 Output terminal information (optional) — Fixed hold o/e® o/e® /® e
FE53 Output terminal information (optional) — Fixed hold o/® o/® /@ e
FE48 Sink/source switching status — Fixed not hold o/® o/® /@ °
FE47 Type of connected option — Fixed not hold — eo/® eo/® /® °o
FE54 Standard default value set last 1 Fixed not hold o/® eo/® /® °
FE55 Last set automatic control (5 1/ =) 1 Fixed not hold o/e® o/® /® o
FEO8 CPU version 1 Fixed not hold o/® eo/® /® °
FE43 Flush memory version 1 Fixed not hold o/e® o/® /® e
FEOQ9 Control EEPROM version 1 Fixed not hold o/e® o/® /® °o
FE44 Main circuit EEPROM version 1 Fixed not hold o/® o/® /® °
FE10 Past trip #1 — Fixed not hold o/® o/® /® 3
FEN Past trip #2 — Fixed not hold o/e® o/e® /® e
FE12 Past trip #3 — Fixed not hold o/® o/® /® 3
FE13 Past trip #4 — Fixed not hold eo/® eo/® /® °o
FE14 Cumulative operation time 1 hour Fixed not hold eo/® eo/® /® °o

Status in a trip may not be held depending on selected function. Refer to next page.
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Monitor FM/AM/pulse output function selection Sensorless vector/vector with sensor  e: valid, : invalid
Communication . Communication| Monitor output . . Meter output | Speed | Torque |Position V/f Reference
Function . . Trip holding ) .
number unit selection selection control | control | control | constant | section
0 FDOO Running frequency 0.01 [HZ] 0 (*3) 0 eo/® eo/® /® °
1 FEO02 Frequency command 0.01 [HZ] 1 hold 1 eo/® ®
2 FEO3 Current 0.01 [%] 2 hold 2 eo/® eo/® /® e
3 FEO04 DC voltage 0.01 [%] 3 hold 3 o/® eo/® /® e
4 FEQ05 Output voltage 0.01 [%] 4 hold 4 eo/® eo/® /® e
5 FE15 After-compensation frequency 0.01 [HZ] 5 hold 5 eo/® eo/® /® L)
6 FE16 Speed feedback (real-time value) 0.01 [HZ] 6 hold 6 /® /® /® —
7 FE17 Speed feedback (1 second filter) 0.01 [HZ] 7 hold 7 /® /® /®
8 FE18 Torque 0.01 [%] 8 hold 8 o/® eo/® /® o(*2)
9 FE19 Torque reference 0.01 [%] 9 hold 9 eo/®
10 FE56 Internal torque reference (*1) 0.01 [%] 10 hold 10 eo/® eo/® /®
1" FE20 Torque current 0.01 [%] 1 hold 1 o/® o/® /® ®(*2)
12 FE21 Exciting current 0.01 [%] 12 hold 12 eo/® eo/® /® ®(*2)
13 FE22 PID feedback value 0.01 [HZz] 13 hold 13 o/® L)
14 FE23 Motor overload factor (OL2 data) 0.01 [%] 14 hold 14 o/® eo/® /® e
15 FE24 Inverter overload factor (OL1 data) 0.01 [%] 15 hold 15 eo/® eo/® /® e
16 FE25 PBr overload factor (PBrOL data) 0.01 [%] 16 hold 16 eo/® eo/® /® e 5.4
17 FE28 PBr load factor (pulse duty) 0.01 [%] 17 hold 17 eo/® eo/® /® L)
18 FE29 Input power 0.01 [kW] 18 hold 18 eo/® eo/® /® L)
19 FE30 Output power 0.01 [kW] 19 hold 19 eo/® eo/® /® L)
20 FE31 Peak output current 0.01 [%] 20 hold 20 eo/® eo/® /® o
21 FE32 Peak DC voltage 0.01 [%] 21 hold 21 o/e® o/e® /® o
22 FE33 Motor counter dummy PG 1 count 22 hold 22 eo/® eo/® /® e
23 FE34 Position pulse 1count 23 hold 23 /®
24 FE35 PR input 0.01 [%] 24 not hold 24 eo/® eo/® /® e
25 FE36 VI/Il input 0.01 [%] 25 not hold 25 o/® eo/® /® e
26 FE37 RXinput 0.01 [%] 26 not hold 26 eo/® eo/® /® e
27 FE38 RX2 input 0.01 [%] 27 not hold 27 eo/® eo/® /® e
28 FE39 FM output 0.01 [%] 28 not hold 28 eo/® eo/® /® e
29 FE40 AM output 0.01 [%] 29 not hold 29 eo/® eo/® /® e
30 FE57 Fixed output for meter adjustment 0.01 [%] hold 30 eo/® eo/® /® L)
31 FE64 Analog output for communication 0.01 [%] not hold 31 eo/® eo/® /® L)
32 FEG0 Acc/dec torque removal 0.01 [%] not hold 32 /® / /®

(*1): When F' - =7,8,9, ®/e under speed control.
(*2): Reference data
(*3): Trip frequency is displayed in another way.
For details, refer to section 5.4; [Terminal FM-related parameters].
For monitor indications, refer to section 8.2; [Set up values of monitor indication parameters].
Communication number 31(Analog output for communication) outputs analog data of FA51.
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Input terminal function setting (1/2) Sensorless vector/vector with sensor  e: valid, : invalid
Positive | Negative Functi Speed | Torque | Position V/f -rra | o oo (| Reference
logic logic uhetion control | control | control |constant| =’ |" "™~ | section
0 1 No assignment function eo/® eo/® /® ° —
2 3 F: Forward operation command o/® o/® /® e °o
4 5 R: Reverse operation command| e/e o/® /@ o °o
6 7 ST: Standby (Inverse) o/® o/® /@ L) (*1)
8 9 RES: Reset o/® eo/® /® o (*2)
10 11 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 eo/e e e
18 19 Jog run o/® L) e e
20 21 Emergency stop o/® o/® /® e (*2) —
22 23 DC injection breaking eo/e e e °
24 25 Acc/dec switching #1 eo/® e °
26 27 Acc/dec switching #2 eo/® e °
28 29 V/f switching #1 o/® e e
30 31 VI/f switching #2 o/® L) )
32 33 Torque limit switching #1 o/® eo/® /® e (*3)
34 35 Torque limit switching #2 o/® o/® /® ® (*3) 7.21
36 37 PID control OFF selection o/® e e
38 39 Pattern group #1 o/® L)
40 41 Pattern group #2 o/® e
42 43 Pattern group #3 o/® e
44 45 Pattern group #4 o/® e
46 47 Pattern run continuation signal o/® ®
48 49 Pattern run trigger signal o/® ®
50 51 Forced Jog forward operation eo/® e ) °
52 53 Forced Jog reverse operation o/® L) ° e
54 55 Reservation area
56 57 Reservation area
58 59 Reservation area
60 61 Reservation area
62 63 Reservation area
64 65 Reservation area
66 67 Reservation area
68 69 Reservation area

(*1): Valid any time

(*2): Independent of /{14, and all command are valid.
(*3): Dependent on £ /7.

[__]: Reservation area. Do not set at these functions.

T

):
):

VvalHSOl




ser

Input terminal function setting (2/2) Sensorless vector/vector with sensor  e: valid, : invalid
Positive | Negative Function Speed | Torque | Position V/f rond |\ E o=t Reference
logic logic control | control | control | constant section
70 71 Reservation area
72 73 Reservation area
74 75 Reservation area
76 77 Reservation area
78 79 Reservation area
80 81 Reservation area
82 83 Reservation area
84 85 Reservation area
86 87 Binary data write o/® o/® e
88 89 Up/down frequency (up) (*1) o/® e
90 91 Up/down frequency (down) (*1) eo/e °
92 93 Up/down frequency (clear) eo/® °
94 95 PUSH-type run command eo/® o/® /® e °
96 97 PUSH-type stop command o/® o/® /® e °
98 99 Forward/reverse selection o/® o/® /@ e )
100 101 Run/stop command o/® o/® /@ L) )
102 103 |Commercial power/INV switching o/® e
104 105  |Frequency reference priority switching| e/e °
106 107 | VI/II terminal priority o/® - 7.21
108 109 |Command terminal board priority| e/e o/® /@ e
110 111 Parameter editing enabling o/® o/® /® e
112 113 | Control switching (torque, position)| e/e o/® /@ (*2)
114 115 Deviation counter clear /® e
116 117 Position control forward limit LS /®
118 119 Position control reverse limit LS /®
120 121 Light load high-speed operation enabling | e/ e
122 123  |Reservation area
124 125 |Preliminary excitation o/® o/® /@ L) )
System consistent sequence
126 127 (ByC: Braking commar?d) o/® ® ®
System-supporting sequence
128 129 (By: Brake rz?ease)g i o/e ® ®
System-supporting sequence
130 131 (ByA: Brakepe‘l)nswegr) i o/ ® ®
System-supporting sequence
132 133 (B}/T: Brakeggst) 9 568 o/® ® ®
134 135 Reservation area
(*1): Acceleration/ Deceleration time depend on 5 or F51 {.

(*2): Dependent on
[ 1: Reservation area. Do not set at these functions.

sz
L.
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Output terminal function setting (1/2) Sensorless vector/vector with sensor  e: valid, : invalid
Positive | Negative Functi Speed | Torque | Position VI/f Reference
logic logic unction control | control | control | constant| section
0 1 Lower limit frequency(i. 1) eo/® eo/® /@ e
2 3 Upper limit frequency(i/\ ) o/® eo/® /@ e
4 5 Low speed signal eo/e® eo/® /® e
6 7 Acceleration/deceleration completion o/® ®
8 9 Specified speed arrival o/e® o/e® /® e
10 11 Failure FL (all trip) o/® o/® /@ e
12 13 Failure FL (except for £F and [ !) eo/e eo/® /® ®
14 15 Over-current pre-alarm o/® o/® |® °o
16 17 Inverter overload pre-alarm o/® o/e® /@ e
18 19 Motor overload pre-alarm o/® eo/e® /® )
20 21 Overheat pre-alarm o/e® o/e® /® e
22 23 Over-voltage pre-alarm o/e® eo/e® /® e
24 25 Main circuit under-voltage (/17 - F) detected oo eo/® /® ®
26 27 Low current detected o/® o/e® /® e
28 29 Over-torque detected eo/e® eo/® /® ®
30 31 Braking resistor overload ({J! ) pre-alarm o/® o/® /® )
722
32 33 In emergency stop o/e® o/® /® e
34 35 In course of retry o/® eo/e® /@ e
36 37 Pattern run switching output o/e® e
38 39 PID deviation limit o/® e
40 41 Run/stop o/® eo/® /@ ®
42 43  |Serious failure (L H, L1, EF, phase failure, etc.) o/e® eo/® /@ P
44 45 Light failure (3L, OC {, 2, 3, 0F) o/® eo/® /@ e
46 47 Commercial/INV switching output #1(for inverter operation output) o/® e
48 49 Commercial/INV switching output #2(for commercial operation output)| e/e e
50 51 Cooling fan ON/OFF eo/e eo/® /@ e
52 53 In Jog run o/® e
54 55 Panel operation/terminal board operation switching o/® o/® /@ e
56 57 Cumulative operation time alarm o/e® o/® /® e
58 59 Abnormal communication alarm #1 (caused by scanning) o/e® o/e® /® e
60 61 Forward/reverse switching o/e® o/e® /® e
62 63 Ready for operation #1 eo/e eo/® /® ®
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Output terminal function setting (2/2) Sensorless vector/vector with sensor  e: valid, : invalid
Positive | Negative E . Speed | Torque | Position VI/f Reference
. . unction :

logic logic control | control | control | constant| section
64 65 Ready for operation #2 o/® o/® /® °

66 67 Poor control power supply (7 F) pre-alarm o/® o/® /@ S

68 69 System consistent sequence (BR: Brake release) o/® e

70 71 In (pre-)alarm status o/® o/® /@ e

72 73 Forward speed limit (torque control) o/® /@

74 75 Reverse speed limit (torque control) o/® /@

76 77 Inverter healthy output o/® o/® |® °o

78 79 Abnormal communication alarm #2 (caused by RS485 logic or message transmission)| e/e o/® /|® °o

80 81 Error code output #1 (6-bit output) o/® o/® /|® °

82 83 Error code output #2 (6-bit output) o/® o/® /@ e

84 85 Error code output #3 (6-bit output) o/® o/® /@ )

86 87 Error code output #4 (6-bit output) o/® o/® |® °

88 89 Error code output #5 (6-bit output) o/® o/® /|® e

90 9N Error code output #6 (6-bit output) o/® o/® /® e 799

92 93 Designated data output #1 (7-bit output) o/® o/® /® e -

94 95 Designated data output #2 (7-bit output) o/® o/® /@ e

96 97 Designated data output #3 (7-bit output) o/® o/e® /@ °

98 99 Designated data output #4 (7-bit output) o/® o/® /@ e

100 101 Designated data output #5 (7-bit output) o/® o/® /® °

102 103 |Designated data output #6 (7-bit output) o/® o/® /|® °

104 105 |Designated data output #7 (7-bit output) o/® o/® /® °

106 107  |Light load signal o/® / / e

108 109 |Heavy load signal o/® / / °

110 111 Positive torque limit o/® o/® /@ )

112 113 Negative torque limit o/® o/® /|® e

114 115 | Output for external rush suppression relay o/® o/® /® e

116 117 |Over travel / / /@

118 119 |Completion of positioning / / /®

VvalHSOl
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TOSHIBA

11. Specifications by types

11. 1 Standard specifications by types

1) Standard specifications by types (small/medium capacity types)

Iltem Description
Voltage class 200 V class
Applicable motor [kW] | 0.4 [0.75] 15[ 22|37 [55|75] 11 | 15 |[185]/ 22 | 30 [ 37 | 45 | 55
Model No. VFAT7-
® Type 2004PL|2007PL|2015PL|2022PL| 2037PL|2055PL{2075PL| 2110P | 2150P | 2185P | 2220P | 2300P {2370P1|2450P1]2550P1
2| output capacity (kA (1) | 1.0 [ 2.0 [ 3.0 [4.0 [65[9.5] 13 [ 19 [ 25 | 28 | 34 | 46 | 55 [ 69 | 84
§ Output current [A] | 3.0 [ 5.0 | 8.0 |10.5[16.6] 25 | 33 [ 49 | 66 | 73 | 88 | 120 | 144 [ 180 | 220
Output voltage | 3-phase 200 to 230 V (Maximum output voltage corresponds to input supply voltage.)

Rated overload current

150% for 2 minutes, 215% for 0.5 second (*6)

Dynamic braking circuit

Built-in dynamic braking drive circuit Optional

Built-in braking resistor External braking resistor/ braking unit is optionally available.

Allowable fluctuation

D

£

=

©

' |Dynamic braking| Rating : 120W-70Q ("

3 | resistor . T Rating: Refer to 6.13.4.

@ Maximum braking: 150 %, prol AHowab‘eg'

1N} Allowable working rate: 3 % ED workin§ rate: 3 % ED

= Main 3-phase 200-220 V, 50 Hz

& \Votage, |circuit 3-phase 200-230 V, 50/60 Hz 3-phase 200-230 V. 60 Hz

& lfrequency | Control Ootion Single phase 200-220 V, 50 Hz
% circuit(*2) P Single phase 200-230 V, 60 HZ
o

Voltage: +10% / -15% (*5), Frequency: +/-5%

Protection structure

Enclosed type (JEM1030) IP20 (*3) |Open type (JEMA1030) IP00 (*4)

Cooling system

Natural air cooling Forced-air cooling

Coating color

Munsell 5Y-8/0.5

EMI filter Built-in | Option to be installed externally
Iltem Description
Voltage class 400 V class
Applicable motor kW] [0.75] 15[ 22 [37[55[75][ 11 [ 15 [185] 22 [ 30 [ 37 [ 45|55 ] 75
Model No. VFAT7-

® Type 4007PL{4015PL{4022PL|4037PL|4055PL{4075PL{4110PL}4150PL| 4185P | 4220P | 4300P |4370P1)4450P1{4550P1{4750P1
2| Output capacity (AL (1) | 2.0 | 3.0 [ 4.0 [6.5 [ 95| 13 | 19 [ 25 [ 28 | 34 | 46 | 55 | 69 | 84 [ 110
§ Output current[A] | 2.5 [ 4.0 | 50|85 [ 13 | 17 | 25 [ 33 | 37 | 44 [ 60 | 72 | 90 [ 110144

Output voltage | 3-phase 380 to 400 V (Maximum output voltage corresponds to input supply voltage.)

Rated overload current

150 % for 2 minutes, 215 % for 0.5 second (*6)

Dynamic braking circuit

Built-in dynamic braking drive circuit Optional

Dynamic braking
resistor

Built-in braking resistor External braking resistor/ braking unit is optionally available.

Rating : 120W-70Q

Maximum braking:
150 %, Allowable
working rate: 3 % ED

Maximum braking: Rating: Refer to 6.13.4.

100 %, Allowable
working rate: 3 % ED

votge, |arcui 3-phase 380-460 V. 50160 Hz >-hase 380-460 V' 60 Hy
frequency [ Control Obtion Single phase 380-440 V, 50 Hz
circuit(*2) P Single phase 380-460 V, 60 Hz

Power supply [Electric braking

Allowable fluctuation

Voltage: +10%/-15% (*5), Frequency: +/-5%

Protection structure

Enclosed type (JEM1030) I1P20 (*3) | Open type (JEMA1030) IPOO (*4)

Cooling system

Forced-air cooling

Coating color

Munsell 5Y-8/0.5

EMI filter

Built-in | Option to be installed externally

(1):

Rated output capacity indicates a value based on the condition that output voltage is 220 V in case of the 200 V class or

440 V in case of the 400 V class.

(*2):
(*3):

for those types.

The models of 22 kW or lower has no control power supply terminals(R0, SO). Optional control power supply is available

There are three openings for wiring; namely, wiring holes for main circuit input, for main circuit output and for control

circuit. After wiring is complete, close the openings properly.

(*4):

The models of 30 kW or higher have neither cover for the wiring hole that has a big aperture nor space for bending

external cables inside the unit. When a protector is installed externally, use an optional cover for the wiring hole.

(*5):
(6):

Allowable voltage variation is +/-10 % in continuously operation (100 % load).
This regulation is overload value from the stop state at ambient temperature state within regulation value.

K-1
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2) Standard specifications by types (large capacity types)

ltem Description
Voltage class 200 V class
Applicable motor [kW] 75 | 90
Model No. VFA7—

® Type 2750P1 2900P1
2| output capacity [kVA] (1) 110 133
S | Output current [A] 288 350
@ Output voltage | 3-phase 200 to 230 V (Maximum output voltage corresponds to input supply voltage.)

Rated overload current 150% for 1 minute, 180% for 0.3 second (*5)

Dynamic braking

f;’ g Gircuit Built-in type dynamic braking drive circuit is optionally available
O x N 0
S %ﬁ?:tg‘r'c braking External braking resistor is available optionally
2 Main 3-phase 200-230 V, 50/60 Hz
S |Voltage, |circuit
(/2]
& |eauency | Control Single phase 200-230 V, 50/60 Hz
= circuit
& [ Allowable fluctuation Voltage: +10%/-15% (*3), Frequency: +/-5%

Protection structure

Open type (JEM1030) IP00 (*2)

Cooling system

Forced-air cooling

Coating color

Munsell 5Y-8/0.5

EMI filter Option to be installed externally
ltem Description
Voltage class 400 V class
Applicable motor [kW] 90/110 | 132 [ 160 220 | 280
Type VFA7—
® Form 4110KP1 4132KP1 4160KP1 4220KP1 4280KP1
_g’ Output capacity [KVA] (*1) 160 194 236 320 412
§ Output current [A] 210 255 310 420 540
Output voltage 3-phase 380-460 V (Maximum output voltage corresponds to input supply voltage.)
Rated overload current 150% for 1 minute, 180% for 0.3 second (*5)
% _‘5’ gfgj{mc brakfng Built-in type dynamic braking drive circuit is optionally available
oS rDei?:tronr'c braking External braking resistor is available optionally
:; Main 3-phase 380-460 V, 50/60 Hz
2 (Voltage, | circuit
(2]
i [eavency | Control Single phase 380-460 V, 50/60 Hz
= circuit
& [ Allowable fluctuation Voltage: +10%/-15% (*3), Frequency: +/-5%

Protection structure

Open type (JEM1030) IPOO (*2)

Cooling method

Forced-air cooling

Co

ating color

Munsell 5Y-8/0.5

EMI filter

Option to be installed externally

(1):
(*2):

(*3):
(4):

(*5):

Rated output capacity indicates a value based on the condition that output voltage is 220 V in case of the 200 V class or

440 V in case of the 400 V class.

The models of 30 kW or higher have neither cover for the wiring hole that has a big aperture nor space for bending
external cables inside the unit. When a protector is installed externally, use an optional cover for the wiring hole.

Allowable voltage variation is +/-10 % in continuously operation (100 % load)

Be sure to attach DC reactor (option) for the models: 200V class 75kW or more and 400V class 110kW or more.

(Not necessary for DC input.)

This regulation is overload value from the stop state at ambient temperature state within regulation value.
3) Comparison between small/medium capacity types and large capacity types in specifications (different points only)

Item

Large capacity type
VFA7-2750P1,2900P1
VFA7-4110KP1 4280KP1

Small/medium capacity type
VFA7-2004PL 2150P VFA7-2185P 2550P1
VFA7-4007PL 4150PL |VFA7-4185P 4750P1

1. Rated overload
current

150 % for 1 minutes
180 % for 0.3 second

150 % for 2 minutes 150 % for 2 minutes
215 % for 0.5 second 215 % for 0.5 second

2. PWM carrier

Default setting: 2.2 kHz
Adjustable between 0.5 and 5 kHz

Default setting: 12 kHz Default setting: 12 kHz

. 200V class 37,45 kKW type: 8 kHz
Adjustable between 0.5 and 15 kHz 200V class 55 kW type: 2.2 kHz

400V class 37-55 kW type: 8 kHz
400V class 75 kW type: 2.2 kHz

frequency
Adjustable between 0.5 and 15 kHz
2550P1,4750P1:
Adjustable between 0.5 and 8 kHz
3.Acceleration/deceleration 30 seconds

time (default setting)

10 seconds 60 seconds

4750P1:60 seconds

K-2
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4) Common specifications

Terminal board reference
frequency input

2 sources can be set from a total of seven types, including analog input (RR, VI, Il
RX, RX2), pulse and binary/BCD (*RX2 and binary/BCD: optional)

ltem Description
Control method | Sinusoidal PWM control
Output voltage Main circuit voltage feedback control (Automatic regulation, "fixed" and "control off"
adjustment selections possible)
Output frequency range |0.01 to 400Hz, set to 0.01 to 80Hz by default, max. frequency adjustable from 30 to 400Hz
Frequency setting|0.01Hz: operation panel input (60Hz base), 0.015Hz: analog input (60Hz base, 12/16
resolution bit/0-10Vdc)
Frequency +/-0.2% of the max. output frequency (25+/-10°C): analog input, +/-0.01% (25+/-
m precision 10°C): digital input
§ | Voltage/ Constant V/f, variable torque, automatic torque boost, vector control and automatic energy-saving
& |frequency control, base frequency 1020304 adjustment (25 to 400Hz) arbitrary V/f 5-point settings, torque boost
& | characteristic adjustment (0 to 30%), start-up frequency adjustment (0 to 10Hz), end frequency adjustment (0 to 30Hz)
§ Frequency setting| 3kQ potentiometer (1 to 10kQ-potentiometer connection also possible), 0 to 10Vdc
» [signal (input impedance Zin: 33kQ), 0 to +/-10Vdc (Zin: 67kQ), 4 to 20mAdc (Zin: 500Q)
o
=
S

Frequency jump |]Can be set in three places, jump frequency and band setting
Upper/lower limit | Upper limit frequency: 0 to maximum frequency, lower limit frequency: 0 to upper
frequencies limit frequency
PWM carrier Adjustable within a range of 0.5 to 15kHz
frequency selections (0.5 to 8kHz for 200V 55kW model and 400V 75kW model,
0.5 to 5kHz for 200V 75-90kW models and 400V 110-280kW models)
PID control Proportional gain, integral time, anti-hunting gain, filter delay adjustments

Torque control

Voltage control reference: DCO to +/-10V

Operation specifications

Acceleration/
deceleration time

0.01 to 6000 sec., acceleration/deceleration time selectable from among 1, 2, 3 and 4, automatic
acceleration/deceleration function, S-pattern acceleration/deceleration patterns 1 and 2 adjustment

DC injection Braking start frequency: adjustment (0 to 120Hz), braking current adjustment: ( 0 to 100%), braking time
braking adjustment: (0 to 10 sec.), emergency stop braking function, motor shaft stationary control function
Forward/reverse |Forward run F-CC "closed", reverse when R-CC "closed", reverse when both "closed"
run (*1) coast stop when ST-CC "opened", Emergency stop from panel or terminal block

Jog run (*1)

Jog run from panel with JOG mode selection. Terminal block operation possible with
parameter settings.

Preset-speed
operation (*1)

Set frequency +15-speed preset speeds possible with open/close combinations. S1,
S2,S3, S4 and CC Acceleration/deceleration time, torque limit and V/f selectable on
a frequency.

When a protective function activities, after main circuit devices are checked, running

Retry restarts. Settable to a max. of 10times. wait time adjustment (0 to 10sec)

Soft-stall Automatic load reduction control during overload (Default setting: OFF)

Cooling fan ON/OFF |Fan is automatically stopped, When not necessary to ensure to extended life time.
Panel key Prohibit functions such as reset only or monitor only etc., can be selected. All key
operation ON/OFF | operations can be also prohibited. A protection reset function which requires special
switching operation to enable it is available.

Regenerative power | Operation is continued even during momentary power failure using regenerative
ride-through control |energy from the motor. (Default setting: OFF)

Auto-restart in

The motor can be restarted at the same speed in the same direction it run under no-
load conditions before stop. (Default setting: OFF)

Simple pattern
run

32 patterns in 4 groups (8 pattern in each group) can be set according to 15-speed
operation frequency. Up to 32 patterns of operation, control from terminal
board/repeated operation possible.

Commercial power/
inverter switching

Power supply to motor, switchable between commercial power and inverter

High-speed run at
low-load

With this function, the load applied to the motor can be monitored. Its rotating speed
is increased to improve the operation efficiency when the load applied to it is low.

Drooping function

This function prevent a load from being imposed to a single inverter because of
imbalance, when more than one inverter is used in combination to drive the load.

Override function

Preset frequency control value adjustable by signals from an external control unit

Protection

Stall prevention, current limit, over-current, over-voltage, load-side short-circuit, load-side ground

Protective fault(*7), undervoltage, momentary power failure (15ms or longer), regeneration power ride-through

function control, electronic thermal overload protection, armature over-current during start-up, load-side
over-current during start-up, dynamic braking resistor overload, heat sink overheat, emergency stop

Electronic thermal | Standard motor/constant-torque VF motor switching, electronic thermal stall

characteristic prevention operational level adjustment

Reset Reset triggered by closing 1a-contact (or opening 1b-contact), by control panel operation, or

by turning on the power after turning off temporarily. Tripped state retention and clear settings

(Continued on the following page)
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(Continued from the preceding page)

ltem Description
Warni Stall prevention during operation, over-current suppression, overload, power
arning . . L ) .
message source-side undervolte;gg (optional), DC circuit undervoltage, setting error, retry in
process, upper/lower limits.
Overcurrent, over-voltage, heat sink overheat, load-side short-circuit, load-side ground
Fault fault, inverter overload, armature over-current during start-up, load-side over-current
causes | during start-up, EEPROM error, RAM error, ROM error, transfer error (dynamic braking
trouble | resistor overload), (emergency stop), (undervoltage), (weak current), (over-torque),
(motor overload), (output open-phase). ltems in parentheses are selectable.
Operation frequency, operation frequency command, operating direction
(forward/reverse), output current, DC voltage, output voltage, compensated frequency,
@ terminal board input /output information, CPU version, control EEPROM version, tripping
S | 4-digit history, cumulative operation time, speed feedback, torque, torque command, torque
2 | 7-segment | Monitoring | current, exciting current, PID feedback value, motor overload rate, inverter overload rate,
& [LED function PBR overload rate, PBR load rate, power supply, output current, peak output current,
Py peak DC voltage, motor counter pseudo PG, position pulse, RR input, VI/Il input, RX
g- input, RX2 input, FM output, AM output, fixed output for meter adjustment, flash memory
a version, main circuit EEPROM version, connection option types, previous default setting,
previous automatic control (AU2), sink/source switching status.
Selectable | Can select frequency display to match motor speed, line speed, etc. Selection of
unitdisplay ] display of current in amperes/%, voltage in voltage/%.
Edit Parameters different from those set by default are retrieved automatically, so that
function |parameters changed can be detected easily.
User Original parameters set by user can be stored. Parameters stored can be reset to
settings original user-defined parameters.
initialization
LED Charge |Indicates that main circuit capacitors are charged.
indicator

Input/output terminal
logic switching

A-contact/B-contact switchable by making a selection from the programmable I/O
terminal function menu. (*1), (*2) (Default setting: A-contact)

Sink/source
switching

Negative common (CC) and positive common (P24) of control terminal are switchable to
each other. (On shipment, negative common [CC] is selected as default setting.)

Output signals

Fault detection signal

1¢ contact output (250Vac-2A-cosQ = 1,250Vac-1A-cosQ = 0.4, 30Vdc-1A)

Low-speed/speed

reach signal Open-collector output (24Vdc, Max. 50mA, output impedance: 33Q)
output (*2)

Upper/lower limit

frequency output | Open-collector output (24Vdc, Max. 50mA, output impedance: 33Q)
(*2)

Frequency meter

output/ammeter | Analog output, 1mAdc full-scale ammeter or 7.5Vdc-1mA voltmeter.
output (*3)

Pulse train Open-collector output (24Vdc, Max. 50mA)

frequency output

Communication

RS485 equipped as standard (connector: modular 8P, optional device required for
communication with more than one unit)

functions RS232C, TOSLINE-F10M and TOSLINE-S20 are optional. DeviceNet and ProfiBus
are on the drawing board.

o) Service Indoor, altitude 1000m or less, not subject to direct sunlight or corrosive/explosive

S [environment gas or steam.

'S [ Ambient -10 to +50°C (For models 15 kW or less, Max. 50°C, provided that the upper cover

8 |temperature is removed when the ambient temperature exceeds 40°C.)(*6)

8 | Storage temperature | -25 to +65°C

5 |Relative humidity | 20 to 93% (no condensation allowed)

9 | Vibration 5.9m/s2 {0.6G} or less (10 to 55Hz) (according to JIS C0911)

—_
*
—_
~

373 %
A WN

—
~— —

—
*
a1
-~

~

The 16 contact-input terminals (8 of which are optional) are programmable. For each of them, a signal
can be selected from among 136 signals.

For each programmable ON/OFF output terminal, a signal can be selected from among 120 signals.
For each programmable analog output terminal, a signal can be selected from among 32 signals.
When the cover is removed, the unit must be placed in the panel to prevent the charger from being
exposed. For the 30kW and larger models, the unit can be used in a temperature range of -10 to
+50°C with the cover left attached.

The models with a capacity of 30kW or more have uncovered wide-opened wiring holes and the unit
has no space in it which is large enough to bend external cables. So, use a optional wiring hole covers
when installing the unit outside.

To use VFA7-2150P in 40 to 50°C, reduce the maximum output current to 80% of rated output current.
Using VFA7-4150PL in 40 to 50°C, reduce the maximum output current to 85% of rated output current.
Protect the inverter from over-current caused by output-side ground fault.
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11.2 External dimensions and mass

mExternal dimensions and mass

Applicable Dimensions [mm] .| Approx.
Voltage motor |Inverter type Outll_ne mass
class kW] yp w H D W1 H1  drawing [kg]
0.4 \VFA7-2004PL 3.5
0.75 \VFA7-2007PL 3.5
1.5 \VFA7-2015PL 185 215 155 171 202 A 3.6
2.2 \VFA7-2022PL 4.0
3.7 \VFA7-2037PL 4.1
5.5 \VFA7-2055PL 6.6
75 VFA7-2075PL 210 300 173 190 280 B 70

11 VFA7-2110P 190 11
200V | 15 \VFA7-2150P 11
185 WrAT2i8sP | 240 | 0 [T T 220 S0 1 © e g
22 VFA7-2220P 15.4
30 \VFAT7-2300P 300 555 197 200 537 D 22.5
37 \VFA7-2370P1 44
45 \VFA7-2450P1 370 630 290 317.5 609 E 46
55 \VFAT7-2550P1 46
75 \VFAT7-2750P1 480 680 330 426 652 F 72
90 \VFAT7-2900P1 660 950 370 598 920 G 148
0.75 \VFA7-4007PL 3.5
1.5 \VFA7-4015PL 3.6
59 VEA7-4022PL 185 215 155 171 202 A 39
3.7 \VFA7-4037PL 4.1
5.5 \VFA7-4055PL 7.0
75 VFA7-4075PL 210 300 173 190 280 B 71
11 \VFA7-4110PL 190 11
15 \VFA7-4150PL 11
18.5 \VFA7-4185P 245 390 207 225 370 C 154
400V 22 \VFA7-4220P 154
30 \VFA7-4300P 300 555 197 200 537 D 24
37 \VFA7-4370P1 47
45 \VFA7-4450P1 48
55 \VFA7-4550P1 370 630 290 317.5 609 E 28
75 \VFA7-4750P1 49
90/110 VFAT7-4110KP1 75
132 VFA7-4132KP1 480 680 330 426 652 F 77
160 VFA7-4160KP1 159
220 VFA7-4220KP1| 660 950 370 598 920 G 166
280 \VFAT-4280KP1 168
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mOutline drawings
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mDimensions for heat-sink going out attachment(simple type)

Dimensions when heat-sink going out attachment (simple type, refer to page A-19) is carried out
becomes as follows. For dimensions not in the table below, refer to the dimensions for normal attachment
(Drawing E, F, G). Mass is as same as the time of the normal attachment.

Voltage Apr;T)]Ici)(ig:)Ie Inverter Dimensions [mm] Panel-cut dimensions [mm]
class (kW] type W2 | H2 | D2 | D3 | W3 | H3 | W4 | H4 | H5 | Screw hole
37 VFA7-2370P1
45 VFA7-2450P1 | 445 | 630 | 161 | 287 | 375 | 590 | 417 | 609 | 9.5 |4-M10 screw
200V | 55 VFA7-2550P1
75 VFA7-2750P1 | 573 | 680 | 186 | 330 | 500 | 630 | 527 | 652 | 12.5 |4-M10 screw
90 VFA7-2900P1 | 762 | 950 | 173 | 370 | 680 | 890 | 712 | 920 | 15 [4-M12 screw
37 VFA7-4370P1
45 VFAT-4450P1
55 VFA7-4550P1 445 | 630 | 161 | 287 | 375 | 590 | 417 | 609 | 9.5 |4-M10 screw
75 VFAT-4750P1
400V | 90/110  |VFAT7-4110KP1
132 VFAT2132KP1 573 | 680 | 186 | 330 | 500 | 630 | 527 | 652 | 12.5 | 4-M10 screw
160 VFA7-4160KP1
220 VFA7-4220KP1| 762 | 950 | 173 | 370 | 680 | 890 | 712 | 920 | 15 |4-M12 screw
280 VFA7-4280KP1

Screw hole

. o

| D2
W2 5 D3
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12. Priormrmation and countermeasures

12. 1 Cause of trip, warning indication (in detail and countermeasures)

If there is something abnormal in the inverter or system, troubleshoot referring to the following table
before calling service. If the inverter needs to replace some part or the cause of the trouble cannot be
removed by the measures mentioned in the table, consult the dealer of the inverter about the trouble.

[Trip information]

Indication Contents Expected causes Countermeasures
Acceleration time #1 A [ istooshort. |  Extend acceleration time #1 5L .

Overcurrent \ii pgrameter i§ improperly get. Check V/f parameter.

Aroc | durin Running motor is started during Use F 3[7 ! (Auto-restart) or = 372
e g momentary power failure. (Regenerative power ride-through control).
uL i |acceleration Special motor (low impedance) is Raise carrier frequency F 301

(DC current) pecial mo P q yrauu.

used, isn't it?
Manual torque boost value(.« &) is large. Decrease & setting value.

Overcurrent
o0 2 | during Deceleration time #1 JE [ is too L cr

00 2F | deceleration short (in deceleration). Extend deceleration time #1 St L.

(DC current)

Overcurrent Load rapidly varied. Reduce load variation.

00 3 | during Load is abnormal. Check loading unit.

o0 3P |fixed speed
| (DC current) __
Note: L (F002F, A device of main circuit is faulty. Make a service call.
L 3 F originate Overheat protection is activated. Check operation of cooling fan.
from causes other (5.5t0 15 kW, 30 kW) Check cooling fan control mode
than those Control voltage drop prevention functionis | parameter F5.2'%.
mentioned above. activated. (5.5 to 15 kW, 30 kW types)
Overcurrent Failure in wiring of main output Check the wiring and motor
P (loaded side circuit or motor insulation. insulation.
M-t |over-current at Motor impedance is too low. Properly set output short-circuit detection
start time) parameter F5 {Jand F5 (4.
m- o« | U-phase arm Something abnormal in some .
BT short-circuit device of main circuit (U-phase). Make a service call.
m- o= | V-phase arm Something abnormal in some .
HETE | short-circuit device of main circuit (V-phase). Make a service call.
m- oo | W-phase arm Something abnormal in some .
eS| short-circuit device of main circuit (W-phase). Make a service call.
- oo « | Phase failure Phase lacking in input side of Check connection of main input
7T (input side) main circuit. circuit for phase lacking in input side.
Phase lacking in output side of Check connection of main output circuit
*1) Phase failure main circuit. a_r:jd motor for phase lacking in output
EFHED | (output side) Side. , _
Lo Select output phase failure detection
parameter F 5175 for checking.
Input voltage abnormally varied. Try to insert input reactor.
1: Power-factor improving capacitor was
turned on/off.

=N dOJ/r?r:voltage 2: Some unit using thyrister is connected

L Ig i with the same power supply line.

acceleration Running motor is started during Use F 31 ! (Auto-restart) and

momentary power failure status. F 307 (Regenerative power ride-
through control).

Deceleration time #1 £ [ is too short Extend deceleration time #1 /£ .

(too much regenerated energy). Install dynamic braking resistor.

PBR resistance is too high. Decrease dynamic braking resistance.

Dynamic braking mode F 17 is disabled. (Also reset the F 0 7.)

Overvoltage ((j?ver-voltage stall protection F 315 is §e§i <,:l_’y’n’amic braking mode parameter
ne s | durin isabled. . + =L{H properly. . _
HrE q Ig i Input voltage abnormally varied. Set over-voltage stall protection F 375

eceleration 1 Power capacity is 500 kVA or more. properly.

2 Power-factor improving capacitor was Try to insert input reactor.
turned on/off.

3 Some unit using thyrister is connected
with the same power supply line.

(*1): Presence or absence of parameter trip can be selected.
(Continued on the following page)
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(Continued from the preceding page)

Indication Contents Expected causes Countermeasures
Input voltage abnormally varied. Try to insert input reactor.
1 Power capacity is 500 kVA or
more.
2 Power-factor improving
capacitor was turned on/off.
Over-voltage 3 Some unit using thyrister is
OF 3 | during fixed connected with the same Install dynamic braking resistor.
speed power supply line.
Motor falls into regeneration status
because it is rotated fast
exceeding inverter's output
frequency by power of loaded
side.
Rapid acceleration is operated. Extend acceleration time #1 AL .
DC breaking rate is too high. Decrease values of DC injection
V/f parameter is improperly set. braking current 575 {and DC

7« |Inverter Running motor is started during injection braking time F 257

= | overloaded momentary power failure status Check V/f parameter.
or so. Use £ 37 ! (Auto-restart) and F 357
Load is too heavy. (Regenerative power ride-through control).

Raise rating of the inverter.

V/f parameter is improperly set. Check V/f parameter.

Motor Motor is locked. Check loading unit.
ore Continuous operation in low Reset F 5115 properly to motor's

overloaded .

speed range. overload reduction start-up

Motor is operated with overload. frequency.

Rapid deceleration is operated. Extend deceleration time #1 £ 1.
D . . Dynamic braking rate is too high. Increase capacity (wattage) of

o ynamic braking d i . .

I resistor overload o . ynamic brakln_g resistor and reset
Set over-voltage limit operation the PBR capacity parameter ~ 3{75.
revel parameter F 525 too small.| Increase the setting value of F575.
Cooling fan is not actuated. After cooling down inverter, reset it

from failure and try to restart it.
Ambient temperature is too high. If cooling fan does not work in
operation, it needs replacement.
- Overheat Vent of cooling fan is shut. Secure spaces in the periphery of the
Some heat generating matter is inverter.
located nearby. Don't locate any heat generating thing
Internal thermistor of unit is near the inverter.
disconnected. Make a service call.
- Emergency Inverter is stopped by panel operation Reset the inverter.
- stop during automatic or remote operation.
EEF ¢ | EEPROM error Error occurs during writing data. Again turn on the in_verter. If it is not
reset, make a service call.
£ £ 72 |Initial read-error| Something abnormal in internal data. Make a service call.
£ £ F 3 |Initial read-error| Something abnormal in internal data. | Make a service call.
£~ 2 | Main RAM fault | Something abnormal in control RAM. Make a service call.
£ -~ 3 | Main ROM fault | Something abnormal in control ROM. Make a service call.
£~ -4 |CPU fault Something abnormal in control CPU. Make a service call.
Interruption Something abnormal occurred Check communication units and their
£~ ~ 5 | communication during communication operation. connections.
fault
- _ _r | Gate array Main gate array is abnormal. Make a service call.
o e w fault
c _ _ = | Output current Main output current detector is Make a service call.
=77 ' | detector error abnormal.
Something abnormal occurred in Check connection of optional
- _ _ o | Optional unit some optional unit (including board(s).
EUTE A fault abnormal communication [optional | Refer to instructions of options
add-on cassettes]). concerned.
c _ _ o | Flush memory Something abnormal in flush Make a service call.
"7 | fault memory.
Output current declined to the Check to see if low-current detection
i r | lowscurrent Iow-current detection level during IeveI’i_s,_se’t 'properly to the system or
(I - operation. not (F& 1 1).
operation If low-current detection level is
properly set, make a service call.

(Continued on the following page)
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(Continued from the preceding page)

Indication Contents Expected causes Countermeasures
Input voltage (main circuit) Check input voltage.
becomes insufficient in operation. | If undervoltage is detected, set
*1) Under-voltage Momentary power failure occurs Fans (regenerative power ride-
yio main circuit) because undervoltage continues through control) 300 ! (auto-restart)
g longer than under-voltage and F 525 (under-voltage detection
detection time F525. time) as countermeasures against
future momentary power failure.
Input voltage (control circuit) Check input voltage.
becomes insufficient in operation. If undervoltage is detected, set
. Momentary power failure occurs F 202 (regenerative power ride-
( ,1,)5, = g:roifrlo\l/g:trigﬁ) because undervoltage continues through control), F 31}  (auto-restart)
He longer than under-voltage and F 575 (under-voltage detection
detection time F 5.2 5. time) as countermeasures against
future momentary power failure.
*1) Over-torque Load torque reaches over-torque | Check the system if there is
aE q detection level in operation. something abnormal in it or not.
EF Output cable or motor falls into Check units and connections if there
EFS Ground-fault ground-fault. is ground-fault or not.
Check settings of F 4 to F4 {“ parameters for motor.
Motor whose capacity is smaller by two or more ranks than that of inverter
is used, isn't it?
c . _ | Auto-tuning Extremely think cable is used as inverter output cable, isn't it?
EETC Aerror Motor is running, isn't it?
Motor other than three-phase inductive type is used, isn't it?
If £~ error occurs as power is turned on, set motor type parameter as
FH 13 =H (others).
- L o | Inverter type Is control board (or drive board of | When board has been replaced, input
57 error main circuit) replaced? 5 for F4F.
Sink/source switch of Check connections and set proper
input/output terminal is set wrong | logic.
(reversely switched on/off). After making sure that sequence is
normal, proceed in operation.
- _ (i | Sink/source If the same error does not occur when
= "M | switching error the power is turned on again, the
system has recovered normal status.
(Check control terminals and
sink/source switches including those
of add-on options.)
The signal from a system is not Please check if the sequence is
inputted into input terminals. normal or not.
The input terminal function ( /35| Please set {3[Jor {3 {as the input
c_ or {3 {)is not set up. terminal to use.
£- 17 |Sequenceeror| ¢ o using the system- Please set up 0.0, when you do not
supporting sequence F 5 3 use system-supporting sequence.
function, it is set up except 0.0 at
FE3L.
c_ 17 |E Disconnection of encoder circuit. Check connection of encoder.
c- i ncoder error c
onnect encoder correctly.
- _ (= | Speed error Something abnormal in encoder Check connection of encoder.
= "< [(Over speed) (inverter) Connect encoder correctly.
To much Potential deviation e).(ceedeo.the Check connection of encoder.
£- 4 | potential F 5 3 { set value during position Increase the setting value of F5 3 /.
deviation control. Adjust the parameters on position
control
RUN or STOP key is depressed Check operation panel.
£- 17 |Keyerror for 5 seconds or more.
Key is faulty.
£- {8 | Villinput error Breakihg down of a wire for VI/II Check VI/Il input signal
input signal.

Presence or absence of parameter trip can be selected.
(Note) Please contact us if you find any trips other than the above.
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[Message] The following are messages only. No trip is developed.

Indication Contents Expected causes Countermeasures
OFF ST-CC opened ST terminal is in open-circuit. Close ST-CC circuit.
Undervoltage between RO and Measure supply voltage of control
arrc o | Control circuit SO of control power supply power. If voltage is normal, it needs
ru undervoltage (when option is used for 22 kW repair service.

or lower type).

Undervoltage between R, S and Measure supply voltage of main

o | Main circuit T of main circuit power supply. circuit power. If voltage is normal, it
Heu undervoltage Trouble of pre-charge circuit needs repair service.

or DC circuit fuse. Make a service call.

In retry operation. If inverter automatically restarts

Momentary power failure is dozens of seconds later, it is

- £ r 5 |Retryindication occurred. normal. Be careful of inverter in
retry status, because there is a fear
that it may suddenly restart.

Frequency point | Points 1 and 2 of frequency Set points 1 and 2 of frequency

F-Er |setting error setting signal are set too close to | setting signal apart from each

alarm each other. other.

cl . If STOP key is pressed after trip Press STOP key once more for
- ear enabling LT BN .
Lo indication indication, this indication resetting.

appears.

Emergency stop Stop oper'ation is performed by If STQP key is pressed, emergency

EGFF | enabling panel during automatic or stop is executed. To cancel

L AN remote operation. emergency stop, press any other

indication key
Alarm for setup Setup value error is detected in Check setup value for input error.
value error reading out or writing data.
(Error indication
H {/L 0 |anddata are
alternately
displayed twice
each.)
Under DC braking If message disappears dozens of
O . seconds later, it is normal. (Note)
Pafin] DC braking — -

L indication Under motor shaft fixing control If message disappears by.stop

Hee command (ST-CC open), it is
normal.

Number to be shown on panel For indication of frequency, set
£ Panel indication | Such as frequency and so on multiplying rate .(F 0 lower.
== overflow overflows figures of (_jlspla.y.. . (Paramet.er setting that r.esults in
£E (Number of overflowing digits is overflow is of course valid.)

indicated.)

Various transmission errors For countermeasures against

occur when computer is linked various transmission errors, refer to

c o up with inverter system. the "Manual for communication”.
L ommunication Vari e .
C error arious t.ransmlssm.n errors Check the master inverter.

occur in inverter to inverter

communication (slave side).

Time-out or trip in master side.

Parameter is Parameters are initialized to be If message disappears dozens of
fm e under standard default values. seconds later, it is normal.
initialization.
YR . Under auto-tuning. If message disappears several
e In auto-tuning seconds later, it is normal.

Note: In the case DC injection braking ON/OFF function is selected for an input terminal; if "/ 5"
disappears as a result of open-circuit between the terminal and CC, it is normal.
[Pre-alarm display]

Achieving PBR operation level

Indication Contents Expected causes and countermeasures
L Overcurrent alarm Same as [/ (over-current)
= Overvoltage alarm Same as F (over-voltage)

P blink while PBR is operating is not an error.

Overload alarm

Same as L !/ L 2 (overload)

- |

Overheat alarm

Same as [/H (overheat)

[y =

[ =TRY]
cg_ﬁ

When two or more alarms occur at the same time, such the message as shown in the following blinks.

| R W = ]
LT, e, L, LT, )

Blinking indications appear in order of I, M, |, H from the leftmost place to right.

L-4
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12. 2 Method of resetting causes of trip

If the inverter trips because of trouble or malfunction, remove the cause of trip before resetting it.
If the inverter is reset as the cause of trip remaining with it, it again trips in spite of resetting.

For recovering inverter from trip status,

(1) Cut off power supply (until nothing appears on the LED display).
Note: Refer to the section 6.25.3, Inverter trip holding parameter 5172

(2) Use external signal (make short-circuit between RES and CC of the control
terminal board).

(3) Operate on the panel.

(4) Clear the trip by communication (refer to "manual for communication” for details).

reset it in one of the following ways.

Resetting procedure by panel operation is as follows.
1. Press the STOP key and make sure that [ | - message appears on the display.
2. Press the STOP key once more. If the cause of the trip is removed, the inverter is reset by the
second pressing of the STOP key.

If the inverter trips as a result of overload protection (fIL {: inverter overload, . &: motor
overload, ! ~: Dynamic braking resistor overload) function, it cannot be reset for a period of
virtual cooling time.
Standard virtual cooling time;
In case of i {: for about 30 seconds after trip
In case of [i! : for about 120 seconds after trip
In case of [}i ~: for about 20 seconds after trip

If the inverter trips because of overheat (), reset it after a considerably long time enough for
cooling it down completely, because overheat is detected based on its internal temperature.

i Point!
For quickly recovering inverter from trip status, turn it off once and reset it. However, this
measure is taken frequently, it may cause damage to the motor and other component units.

L-5
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12. 3 In the case motor does not run in spite of no trip message appearing ...

When the motor does not run in spite of no trip message appearing on the display, proceed to
troubleshooting according to the following flowchart.

YES : =—d
Motor does;ot run. NO e
Is 7-segment LED display - Check input power and -] Is input L. Input power
turned on? MCCB. power supply
» || Make a service call. ||
Is 513 F F blinking? =¥~ Main circuit power is undervoltage. If input voltage or DC
_ reactor (DCL) voltage is low, check the connection.
: For monitoring input voltage, refer to the section 8.1.
Y
Is PFF blinking? | Control power is undervoltage. Check input voltage and
™ connection of control power supply. (This is an option for the
i 22 kKW or lower type.)
Is 5F F blinking? = Circuit between ST and CC is open. Close the circuit between the
. terminal assigned as ST (standby) and CC of the control terminal
. board, (Refer to 7.2.1)
. Change setting value of ST (standby) signal selection parameter
L F 103, (Refer to 6.2.1)
Is trip indication
appearing? (Refer to = Investigate the cause of failure and remove the cause before
H resetting the inverter. For resetting, refer to the section 12.2.
Y
r £ 4 and trip indication  L_g.| The inverter is in retry operation. Retry operation discontinues
are appearing alternately? if stop or emergency stop operation is done or power supply is
In case of control panel operation: Turn on the RUN key to continue
Is LED on .| Operation. . .
RUN/STOP ke Check to see if control panel operation frequency is set or not. (Refer to 3.2.2)
y In other operation mode: Change setting of control device selection parameter
turned on? T e e Ao )
In case of control panel operation: Change setting of control device
. selection parameter [ /!4 to "1". (Refer to 5.3.)
Setup status of input terminals can be checked by the monitor. (Refer to :
. 8.1.) :
“eaaaaaapp| Inother operation mode: Check to see if external operation command is  [assssi
input. H
Check setup contents of F {4 parameter (selection of operation to
which priority is given when forward and reverse run commands are input :
simultaneously). (Refer to 6.2.2.)
Y
Is [I.[} appearing on | Check to see if frequency setting signal is set at "0".

display?

Check setup contents of frequency setting signal parameters

Fhod, F200, F20 7and F208. (Referto 5.3.)

Check setting of points 1 and 2 of frequency setting signal.

(Refer to 7.3.)

Check to see if operation start frequency is set higher than operation
frequency. (Refer t0 6.7.)

Check to see if frequency (preset-speed operation frequency, etc.) is
set at "0".

Check to see if the motor is loaded too heavily or locked. - Reduce

load to the motor.

Check contents of parameters and indications appearing on the monitor.
For table of parameters and monitor indications. refer to the articles 10 and 8
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12. 4 How to check other troubles

Expected causes of other troubles (abnormal operations and conditions) and measures to settle
those troubles are shown below.

Abnormal

h . Causes and measures
operation/condition

Change phase sequence of output terminals U, V and W.

Motor runs reversely. Change forward and reverse signal inputs of external operation signals for
each other. (Refer to 7.2, Control terminal function allotment.)

Load to motor is too heavy.

Reduce the load.

Soft stall function is activated.

Switch off soft stall function. (Refer to 5.13.)

Setting values of maximum frequency ~ H and upper limit frequency {1

are low.

Raise maximum frequency F ~ and upper limit frequency L!{. to higher
Motor runs but speed level.
cannot be varied. Frequency setting signal is low (weak).

Check input level of signal, circuit and connection, etc.

Check setup specifications of frequency setting signal (setting of point 1,
point 2). (Refer to 7.3.)

Check to see if stall prevention function is activated at low-speed operation
because of too high torque boost rate.

Adjust manual torque boost (&) and acceleration time #1 (5 ). (Refer
to 5.12 and 5.1.)

Acceleration time #1 (FL ) and deceleration time #1 (£ ) are set short.
Increase setting values of acceleration time #1 (5 ) and deceleration
time #1 (JEL).

Load to motor is too heavy.

Reduce load to motor.

Check to see if torque boost rate is too high at low-speed operation. (Refer
to 5.12.)

Improper voltage setting for the motor.

Set voltage properly to the motor.

Terminal voltage of the motor is low.

Check setting value of base frequency voltage #1 (F 315). (Refer to
Motor speed is high or 6.13.6.) Change the cable for thicker one.

low. Improper gear ratio for acceleration and deceleration.

Change gear ratio properly for smooth acceleration and deceleration.
Output frequency is set improperly.

Check setup of output frequency range.

Tune basic frequency. (Refer to 5.9.)

Load to the motor is too heavy or light.

Reduce load fluctuation.

Rating of inverter or motor is improper to load.

Change the motor or inverter for another of higher rating.

Acceleration/deceleration
of motor is rough.

Large motor current

Motor speed varies in

operation. Check to see if frequency setting signal input fluctuates.
If V/f control parameter is set at 3 or larger, check setting value and setup
conditions of vector control. (Refer to 5.10.)
Some or all of six keys Change panel operation prohibition parameter ~ 7 3. (Refer to 6.30.14.)
\?vrz):ln(?eratlon panel don't *Parameter is occasionally set for key operation prohibition mode. Cancel

key operation prohibition mode according to the following procedure.

Access to parameter Press the [ ] key twice while pressing the [ENT] key.

results in failure.

Parameter cannot be 1: If parameter setting prohibition parameter ~ 71 is set at" "(prohibited),
changed. change the setting to "[I" (allowed).

Monitor (display) is 2: If there is an input terminal that is set for " { {[I" (or" { ! ") (parameter
uncontrollable. editing enabling) by input terminal function parameter, turn on the terminal

Measures against trouble with parameter setting
How to check the
parameters that have
been changed.

Changed parameters can be searched and reset.
For details, refer to 4.1.3.

How to reset changed Parameters whose values have been changed can be reset to their
parameters to default respective default values in bulk.
values For details, refer to 4.1.5.
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13. Regularinspection and maintenance

@ Danger

Mandatory

Be sure to inspect the inverter regularly.
If the inverter is used without regular inspection, it may cause trouble or accident because
sign of disorder or failure is missed.
Complete the following steps before proceeding to inspection.
1 Cut off power supply (turn off the inverter).
2 10 minutes or more after power cutoff, check to see if the charge indicator lamp is turned
off.
3 Make sure that voltage in the DC main circuit (between PA and PC) is 45 V or lower by
use of a tester capable of measuring high DC tension (800 V DC or more).
If the above-mentioned steps are skipped before inspection, it may cause an electricshock.

To prevent the inverter from failure caused by operating environment such as influence of
temperature, humidity, dust and so on, vibration, and aging of component parts, and end of
estimated service life, execute daily or regular inspection without fail.

13.1 Regular inspection

Since electronic parts are easily affected by heat, install the inverter in a cool, well-ventilated,
dust-free place for making it demonstrate its original performance for a long time.

Purpose of regular inspection is to find sign of failure or malfunction by comparing current data
on operation with recorded data on past operation.

Subject of Gist of inspection o ,
inspection Inspection item | Inspection cycle | Inspection method Criteria of judgment
1) Dust, 1) Eye-check, 1) Improve bad points.
humidity, gas thermometer, 2) Pay heed to trace left of
1 Indoor 2) Dropping of sense of smell water drop.
' environment water and 2) Eye-check 3) Maximum 40°C (50°C inside
other liquid 3) Thermometer cabinet)
3) Room
temperature
As occasion If something feels abnormal, open the
2. Component _— By feel (touch) of | door and check transformer, reactor,
parts and R V|l:_>rat|0n, demands outside of the contactor, relay, cooling fan, etc.
. noise ; )
units board Stop the inverter as occasion
demands.
1) Load current Moving-iron type Within the rating
3. Operation 2) Voltage* AC ammeter Little difference from data on
data (output | 3) Temperature Rectifier type AC normal status
side) voltmeter
Thermometer

Voltage is differently read depending on the measuring instrument used. Use the same tester
or voltmeter for every inspection and record measurement result each time.

mCheck points

1. Something unusual in the installation environment
2. Something unusual in the cooling system

3. Unusual vibration and noise

4. Overheat, discoloration

5. Unusual smell

6. Unusual motor vibration, noise and overheat

M-1



TOSHIBA

13. 2 Periodical inspection

Make periodical inspection at intervals of three or six months depending on operating conditions.

@ Danger

Complete the following steps before proceeding to periodical inspection.
1 Cut off power supply (turn off the inverter).
2 10 minutes or more after power cut off, check to see if the charge indicator lamp is turned
off.
3 Make sure that voltage in the DC main circuit (between PA and PC) is 45 V or lower by

Mandatory use of a tester capable of measuring high DC tension (800 V DC or more).
If the above-mentioned steps are skipped before inspection, it may cause an electric shock.
Don't replace any component part.
Replacement of a component part by user may cause electric shock, fire or injury. Ask the
Prohibited | dealer for replacement of part.

mPoints of inspection

1.

Check to see if there is some wire terminal screw getting loose. If any, tighten it with a
screwdriver.

2. Make sure by eye-check that there is neither poorly clinched part nor overheated clinch in
wire terminals.

3. Check to see by eyes if there is any damage on wire or cable.

4. Clean up dust and soil. Absorb dust by a vacuum cleaner. Carefully clean the vents, printed
circuit boards and so on. If those parts get dusty, it may cause an unexpected accident.
Keep them clean always.

5. If the inverter won't be used for a long time, turn it on once every another year to check
operation. Furthermore, disconnect the motor and supply power to the inverter for five hours
or more. For turning on the inverter very seldom, it is recommended not to supply
commercial mains power directly to the inverter but to use a step-up transformer to supply
power at a low voltage first and to raise the voltage gradually.

6. If insulation test is needed, conduct it for the main circuit terminal board and control power
terminal board using a 500 V insulation resistance tester only. Don't conduct insulation test
for control terminals and circuit terminals on printed circuit boards except of the main circuit.
For insulation test of motor, disconnect output terminals of U, V and W and conduct test for
the motor only.

Note: Disconnect all cables from terminals of the main circuit terminal board, and conduct
insulation test with the inverter only.
/ / / / / /
AN AN AN AN AN AN AN AN ANA
500 V insulation
resistance
tester
7. Make no pressure test, because it may cause damage to internal parts.
8. Voltage and temperature check

Recommended voltmeter:
For input side: Moving-iron type voltmeter
For output side: Rectifier type voltmeter —}|—
If ambient temperature is measured at start time, during operation, and at stop time usually,
recorded data will be helpful to find sign of failure or malfunction.
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mReplacement of expendable parts

The inverter incorporates a great deal of electronic parts such as semiconductors, etc. The
following parts deteriorate because of their constructions, physical characteristics and aging.
If those parts are used as they have aged, it may cause the inverter to deteriorate in
performance and to become faulty. Such being the case, the inverter needs periodical
inspection for preventing itself from failure and deterioration.

Note: Service life of part is affected by ambient temperature and operating conditions. Service life of
main parts shown below is just standard when the inverter is used in the usual environmental
conditions.

1) Cooling fan
Service life of the cooling fan to cool down heat generation parts is 30000 hours (2 to 3
years under continuous operation) approximately. If it generates unusual noise or
vibration, it is a sign of replacement.

2) Aluminum electrolytic capacitor

The aluminum electrolytic capacitor of the DC main circuit deteriorates in characteristic
because of influence of ripple current, etc. If the inverter is used in the usual operating
condition, the capacitor needs to replace every five years. For the inverter that applicable
motor output is 3.7 kW or less, replace the capacitor together with the printed circuit
board.
<Criteria of external inspection>

No liquid leak

Proper setting of safety valve

Measurement of electrostatic capacity and insulation resistance

Aim of replacement time of each component part can be fixed by checking operation hours
of the inverter. For the replacement of parts, contact Toshiba branch office printed on the
back cover of this manual. (Operation hours can be known by alarm output, if it is set.)

m Standard period of years to replace main component parts

If the inverter is used under the standard operating conditions (ambient temperature: 30  on
average, load factor: 80 % or less, 12-hours operation a day), standard period of years to
replace main component parts is as shown below. The following period does not indicate the
estimated end of service life of the part but indicates the period that failure rate of the part
becomes sharply high thenceforth.

Standard period
for replacement
Cooling fan 2 to 3 years Replace with new one.

Replace with new one (depending on

Part name Replacement method, others

Main circuit capacitor 5 years inspection result).
Contactor, Relay, etc. Depending on inspection result
Timer Depending on operation hours
Fuse 10 years Replace with new one.

. . . Change together with printed circuit
Aluminum electrolytic capacitor 5 years board for new board (depending on

on printed circuit board

inspection result).

Note: Service life of part differs depending on operating environment.

M-3



TOSHIBA

13. 3 When making a service call

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, let us know the contents of the rating plate on the right side of
the inverter and connection of options besides details of the trouble.

13. 4 When retaining the inverter out of operation

When retaining the inverter out of operation temporarily or for a long time, pay heed to the
following points.

1. Keep the inverter in a well-ventilated place that is free from high temperature, high humidity,
dust and metallic particles.

2. For the inverter whose printed circuit boards are covered with the charge-proof cover (black),
don't remove the cover throughout retention. However, be sure to remove the cover before
the inverter is turned on.

3. If the large-capacity electrolytic condenser mounted in the inverter is left without power supply
for a long time, it deteriorates in the characteristic.
If the inverter won't be used for a long time, turn it on for 5 hours or more once every another
years in order to recover the characteristic of the electrolytic condenser. At the same time,
check operation status of the inverter. For turning on the inverter very seldom, it is
recommended to use a step-up transformer to supply power at a low voltage first and to raise
the voltage gradually.
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14. Warranty

The inverter is warranted by Toshiba for repair and adjustment free of charge based on the
following conditions.

1. Warranty is limited to the inverter's main body only.
2. If the inverter becomes out of order or damaged under the usual operating condition within 12
months after delivery, it will be repaired free of charge by Toshiba.
3. Even in the term of the warranty, repair/adjustment service will be charged for the following
cases.
Fault or damage resulting from misuse, unauthorized modification or repair.
Fault or damage resulting from falling down of the product or traffic accident during
transportation.
Fault or damage originating from fire, salt water/salty breezes, some kind of gas, arthquake,
storm and flood, lightning, abnormal supply voltage, other natural disasters.
Fault or damage caused by improper use of the inverter as it is used for a purpose out of its
original application.
4. If field inspection of the inverter is carried out at the spot of installation, all travelling expenses
incurred will be charged. If there is another special warranty contracted for the inverter, the
special warranty has priority over this warranty.
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15. When disposing the inverter

A Warning

When disposing an inverter, do it as an industrial waste following regulations
and local rules concerned.

If it is disposed otherwise, it may cause injury to persons.

Mandatory

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 is 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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