TOSHIBA E6581595

I. Safety precautions

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

Explanation of markings

Marking Meaning of marking

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

A C t Indicates that errors in operation may lead to injury (*1) to people or that these errors may
aution cause damage to physical property. (*2)

(*1) Such things as injury, burns or shock that will not require hospitalization or long periods of outpatient
treatment.
(*2) Physical property damage refers to wide-ranging damage to assets and materials.

Meanings of symbols

Marking Meaning of marking

Indicates prohibition (Don't do it).
What is prohibited will be described in or near the symbol in either text or picture form.

Indicates an instruction that must be followed.
Detailed instructions are described in illustrations and text in or near the symbol.

-Indicates warning.
What is warned will be described in or near the symbol in either text or picture form.
-Indicates caution.

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

Bl Limits in purpose
This inverter is used for controlling speeds of three-phase induction motors in general industrial use.
Single-phase power input is output by the inverter as 3-phase output and cannot drive a single-phase motor.

f A Safety precautions

v The inverter cannot be used in any device that would present danger to the human body or from which
malfunction or error in operation would present a direct threat to human life (nuclear power control
device, aviation and space flight control device, traffic device, life support or operation system, safety
device, etc.). If the inverter is to be used for any special purpose, first get in touch with the supplier.

v This product was manufactured under the strictest quality controls but if it is to be used in critical
equipment, for example, equipment in which errors in malfunctioning signal output system would cause
a major accident, safety devices must be installed on the equipment.

v Do not use the inverter for loads other than those of properly applied three-phase induction motors in
general industrial use. (Use in other than properly applied three-phase induction motors may cause an

\_ accident.) Y
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B General Operation
A Warning See item
« Never disassemble, modify or repair. 2.
This can result in electric shock, fire and injury. For repairs, call your sales distributor.
Disassembly
prohibited
* Do not open the terminal block cover while the inverter is on. 21
The unit contains many high voltage parts and contact with them will result in electric shock.
« Don't stick your fingers into openings such as cable wiring hole and cooling fan covers. 2.
This can result in electric shock or other injury.
Prohibited  Don't place orinsert any kind of object into the inverter (electrical wire cuttings, rods, wires etc.). | 2.
This can result in electric shock or fire.
* Do not allow water or any other fluid to come in contact with the inverter. 2.
This can result in electric shock or fire.
o After replacing the terminal block cover, turn the input power on. 21
Turning on the input power without replacing the terminal block cover may lead to electric
shock.
0 o If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately 3.
turn power off.
Instruction If the equipment is continued in operation in such a state, the result may be fire. Call your
local sales agency for repairs.
o Always turn power off if the inverter is not used for long periods of time since there is a 3.
possibility of malfunction caused by leaks, dust and other material. If power is left on with
the inverter in that state, it may result in fire.
A Caution See item
* Do not touch heat radiating fins or discharge resistors. 3.

Q@

Prohibited
contact

These device are hot, and you'll get burned if you touch them.
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M Transportation & installation
A Warning See item
« Do not install or operate the inverter if it is damaged or any component is missing. 144
This can result in electric shock or fire. Please consult your local sales agency for repairs.
Call your local sales agency for repairs.
« Do not place any inflammable objects nearby. 144
Prohibited If a flame is emitted due to malfunction, it may result in a fire.
« Do not install in any location where the inverter could come into contact with water or 2.
other fluids.
This can result in electric shock or fire.
A Warning See item
* Must be used in the environmental conditions prescribed in the instruction manual. 144
Use under any other conditions may result in malfunction.
« Mount the inverter on a metal plate. 14.4
The rear panel gets very hot. Do not install in an inflammable object, this can result in fire.
* Do not use the inverter without the terminal block cover. This can result in electric shock.
Instruction Failure to do so can lead to risk of electric shock and can result in death or serious injury. 14.4
« An emergency stop device must be installed that fits with system specifications (e.g. shut
off input power then engage mechanical brake). Operation cannot be stopped immediately | 1.4.4
by the inverter alone, thus risking an accident or injury.
« All options used must be those specified by Toshiba.
The use of any other option may result in an accident. 1.4.4
A Caution See item
e When transporting or carrying, do not hold by the front panel covers. 2.
® The covers may come off and the unit will drop out resulting in injury.
¢ Do not install in any area where the unit would be subject to large amounts of vibration. 1.4.4
Prohibited That could result in the unit falling, resulting in injury.
* The main unit must be installed on a base that can bear the unit's weight. 14.4
If the unit is installed on a base that cannot withstand that weight, the unit may fall
0 resulting in injury.
o If braking is necessary (to hold motor shaft), install a mechanical brake. 14.4
Instruction The brake on the inverter will not function as a mechanical hold, and if used for that
purpose, injury may result.
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B Wiring
A Warning See item
« Do not connect input power to the output (motor side) terminals (U/T1,V/T2,W/T3). 22
That will destroy the inverter and may result in fire.
* Do not connect resistors to the DC terminals (across PA/+ - PC/- or PO-PC/-). 22
That may cause a fire.
« Within 15 minutes after turning off input power, do not touch wires of devices (MCCB)
Prohibited connected to the input side of the inverter. 2.2
That could result in electric shock.
« When supplying power from a wall socket, do not exceed the rated capacity of the socket.
Otherwise, this may generate excessive heat which can start a fire.
A Warning See item
o Electrical installation work must be done by a qualified expert. 2.1
Connection of input power by someone who does not have that expert knowledge may
result in fire or electric shock.
* Connect output terminals (motor side) correctly. 21
If the phase sequence is incorrect, the motor will operate in reverse and that may result in
injury.
* Wiring must be done after installation. 2.1
If wiring is done prior to installation that may result in injury or electric shock
o e The following steps must be performed before wiring. 21
(1) Turn off all input power.
Instruction (2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltage (400VDC or more), and check to make sure
that the voltage to the DC main circuits (across PA/+ - PC/-) is 45V or less.
If these steps are not properly performed, the wiring will cause electric shock.
« Tighten the screws on the terminal board to specified torque. 21
If the screws are not tightened to the specified torque, it may lead to fire.
e Check to make sure that the input power voltage is +10%, -15% of the rated power 1.4.4
voltage written on the rating label (+10% when the load is 100% in continuous operation).
If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the
load is 100% in continuous operation) this may result in fire.
* Ground must be connected securely. 2.1
@ If the ground is not securely connected, it could lead to electric shock or fire when a 2.2
malfunction or current leak occurs.
Be Grounded
A Caution See item
« Do not attach equipment (such as noise filters or surge absorbers) that have built-in 2.1
® capacitors to the output (motor side) terminals.
That could result in a fire.
Prohibited
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A Warning See item
« Configuring settings on the setup menu incorrectly may break the inverter or lead to 3.1
0 malfunction.
Instruction
B Operations
A Warning See item
¢ Never touch the internal terminals in the upper right while the front cover is open. 1.3.1
® There is a risk of shock because it carries a high voltage.
Prohibited
A Warning See item
« Do not touch inverter terminals when electrical power is going to the inverter even if the 3.
motor is stopped.
Touching the inverter terminals while power is connected to it may result in electric shock.
® ¢ Do not touch switches when the hands are wet and do not try to clean the inverter with a 3.
damp cloth.
Prohibited Such practices may result in electric shock.
« Do not go near the motor in alarm-stop status when the retry function is selected. 3.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the
motor unexpectedly restarts.
« After replacing the terminal block cover, turn the input power on. 3.
When installed inside a cabinet and using with the front cover removed, always close the
o cabinet doors first and then turn power on. Turning on the power with the terminal block
g cover or cabinet doors open may result in electric shock.
Instruction | o Make sure that operation signals are off before resetting the inverter after malfunction. 3.
If the inverter is reset before turning off the operating signal, the motor may restart
suddenly causing injury.
A Caution See item
» Observe all permissible operating ranges of motors and mechanical equipment. (Refer to | 3.

O

Prohibited

the motor's instruction manual.)
Not observing these ranges may result in injury.

B When sequence for restart after a momentary failure is selected (inverter)

A Caution See item
« Stand clear of motors and mechanical equipment. E6581595,
If the motor stops due to a momentary power failure, the equipment will start suddenly 6.12.1
after power recovers. This could result in unexpected injury.
Instruction | ® Attach warnings about sudden restart after a momentary power failure on inverters, E6581595,
motors and equipment for prevention of accidents in advance. 6.12.1
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B When retry function is selected (inverter)
A Caution See item
« Stand clear of motors and equipment. E6581595,
If the motor and equipment stop when the alarm is given, selection of the retry function will | 6.12.3
0 restart them suddenly after the specified time has elapsed. This could result in unexpected
injury.
Instruction « Attach warnings about sudden restart in retry function on inverters, motors and equipment | E6581595,
for prevention of accidents in advance. 6.12.3
B Maintenance and inspection
A Warning See item
* Do not replace parts. 14.2
® This could be a cause of electric shock, fire and bodily injury. To replace parts, call the
local sales agency.
Prohibited
* The equipment must be inspected every day. 14.
If the equipment is not inspected and maintained, errors and malfunctions may not be
discovered and that could result in accidents.
« Before inspection, perform the following steps. 14.
(1) Turn off all input power to the inverter.
Instruction (2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltages (400VDC or more), and check to make
sure that the voltage to the DC main circuits (across PA/+ - PC/-) is 45V or less.
If inspection is performed without performing these steps first, it could lead to electric
shock.
H Disposal
A Caution See item
« If you throw away the inverter, have it done by a specialist in industry waste disposal(*). 16.

o

Instruction

If you throw away the inverter by yourself, this can result in explosion of capacitor or
produce noxious gases, resulting in injury.

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

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

Be sure to affix the caution label where it is easily visible when selecting the auto-restart function (6.13.1) or the retry
function (6.13.3).

If the inverter has been programmed for restart If the retry function has been selected, place warning
sequence of momentary power failure, place warning labels in a location where they can be easily seen and
labels in a place where they can be easily seen and read.
read.
(Example of warning label) (Example of warning label)
Caution (Functions Caution (Functions
programmed for restart) programmed for retry)
Do not go near motors and equipment. Do not go near motors and equipment.
Motors and equipment that have stopped Motors and equipment that have stopped
temporarily after momentary power failure will temporarily after an alarm will restart suddenly
restart suddenly after recovery. after the specified time has elapsed.
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Il. Introduction

. Thank you for your purchase of the Toshiba "TOSVERT VF-nC3” industrial inverter.

This is the Ver. 100 CPU version inverter.
Please be informed that CPU version will be frequently upgraded.
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1. Read first”

1.1 Check product purchase

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

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

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

Rating label

Inverter main unit

<
Brand name
Model VF-nC3
Power supply TOSHIBA 3PH-200V 0.75kW >
Motor capacity Danger label —\
t T

Name plate Danger label

Inverter Type
P TOSHIBA AR S
Inverter rated TRANSISTOR INVERTER
\ output capacity\? VENC3$-2022PL
. " . o . 2kW-4.1 - 1
Type indication label Power supply \ A )
Related input (V) [ 1PH 2001240 [3PH 2001240 |

50/60
21.9/18.45 .
A FUSE'CC/J 30Amax

Related output _—
current (L
Serial No. 1328 0202120{! 0001
CD- ROM Motor Overload Protection Class 10
Contains the instruction manual in @
digital form

P

P e (€

current

Instruction manual |

This manual

P PRODUCTS SALES CO. sy

=
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1.2

Contents of the product

Explanation of the name plate label.

Form

[V

Type
FIN[C[3[s|-[2]0]

o[7[P[L|B|-[A[2]2]

I_,

=

—

_l—_'l_,__|_

2L

Special specification code

ADOO:0O0is the number

Additional function Il

Model name Input (AC) voltage Applé(::)l;l;(r;olor Additional functions |
TOSVERT 1:100V to 120V 001: 0.1kW E_""‘aeu'"{‘fi‘;f"'e’ inside
VFnc3series 2: 200V to 240V 002 : 0.2kw high-attenuation
004: 04kW EMI filter
007 : 0.75kW None: No filter
015: 1.5kW
022: 2.2kW
037:  4kW Operation panel
Number of
power phases
L P: Provided
S: single-phase]|
None:
three-phase]

None: Standard product
B: Base plate type
Y: Special specifications

Warning: Always shut power off first then check the ratings label of inverter held in a cabinet.

A-2
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1.3  Names and functions

1.3.1  Outside view

With cover closed

Charge lamp

Indicates there is a high
voltage still in the inverter.
Do not open the terminal
block cover when this lamp
is lit because it is
dangerous.

S
Cover

This is the body or terminal
block cover.

Always close this cover
before operation to avoid
accidentally touching the
terminal block.

-
Door lock hole

A DANGE! You can lock the door by
T chuig 1 an paseg e

D3 ot geen the cover whi
arfor 19 minules sy powes hat been amoved.
- Ensure proper sanh connecton

[Front view]

Hole for control wire

Upper caution plate (sticker) (Note 1)
Optional connector (RJ45) /

Cooling fin (Note 2)

N

T
L Hole for main

— | L= circuit wiring £
= | g \> Ventilation
a ﬁ [

™ Name plate

|

[Bottom view]

[Side view]

Note 1) Remove the seal as shown on the next page when installing the inverter side by side with
other inverters where the ambient temperature will rise above 40°C.
Note 2) Some models are wrapped in plastic.




E6581595

TOSHIBA

Example of the label

>50mm

[Opening the cover]

* About the monitor display

The LED on the operation panel uses the following symbols to indicate parameters and operations.

[Mn]Nn ] o] ofPplag[R[ss [Tt [uu]w][ww]xx][vYy]z]

[Aa]Bo ] c[ c[Dd[Ee[FJog[ H[n [ 1 [ iy [kre]u]

LED display (numbers)
LED display (letters)

| o 71715 [ ]

A4
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A Warning
« Never touch the internal terminals in the upper right while the cover is open. There is a risk of shock
because it carries a high voltage.
Prohibited
[With cover open]
RUN lamp

Lit when a frequency is

not output with the ON

run command. This lamp
PRG lamp blinks when operation Hz lamp

When lit, the inverter is
in parameter setting
mode. When blinking,
the inverter is in AUH or
Gr-U.

MON lamp

While this is lit, the
inverter is in monitor
mode.

While blinking , the
inverter is in "Past Trip
History Details Monitor
Display".

RUN key

Pressing this key while
the run lamp is on starts
operation.

Setting dial

Turning the dial left and
right changes the
operation frequency,
cycles parameters, and
cycles among menus

within parameters.

starts.

FLAFLBFLC CC VI PS5 FM

(7 S TUVE SV | VO T

> W v 4
OUTNO CC F R 81 S2 PM

Displayed numbers are
in Hertz.

A High voltage
caution mark

The internal terminal in
the upper right carries a
high voltage. Never
touch it.

STOP key

While the runing lamp is
blinking, pressing this
button slows down and
stops the inverter.

MODE key

Switches between run,
settings, and status
monitor modes.

EASY key

Switches between easy
and standard setting
modes.

A-5
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1.3.2  Opening the terminal cover

A Caution

o When removing and installing the terminal cover with a screwdriver, be sure not to scratch your hand as
0 this results in injury.

o Pressing too hard on the screwdriver may scratch the inverter.

Instruction e Always cut the power supply when removing the wiring cover.

o After wiring is complete, be sure to replace the terminal cover.

Use the following procedure to remove both the upper and lower terminal block covers.

(1) Removing the lower (output and dc terminals) terminal block cover

1) 2)
Insert a screwdriver or other thin object into the Press in on the screwdriver.
hole indicated with the =~ mark.
3) 4)
While pressing on the screwdriver, rotate the Pull the terminal cover up at an angle.

terminal cover downward to remove it.

A-6
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(2) Removing the upper terminal (input terminal) block cover

2)

Insert a screwdriver or other thin object into the Press in on the screwdriver.
hole indicated with the =~ mark.

3)

While pressing on the screwdriver, rotate the Pull the terminal cover up at an angle.
terminal cover upward to remove it.

% After wiring is complete, be sure to restore the terminal cover to its original position.

A-7
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1.3.3  Power circuit and control circuit terminal boards

In case of the lug connector, cover the lug connector with insulated tube, or use the insulated lug connector.
Note 1: EMC plate is supplied as standard.

1) Power circuit terminal board
In case of the lug connector, cover the lug connector with insulated tube, or use the insulated lug

connector.
Screw size Tightening torque
M3.5 screw 1.0Nm 8.9Ib « in
M4 screw 1.4Nm 12.4lb « in
M5 screw 3.0Nm 26.6lb ¢ in

For details on terminal functions, see 2.3.1.

VFNC3-2001 ~ 2007P |

RL1_si2 T3 D

M3.5 screw [H E— Earth terminal

Short-circuit cover N M3.5 screw

Earth terminal &} €] terminal © Earth terminal
(M4 screw) (M5 screw) (M4 screw)
EMC plate
For installation (Note 1)

* Bend the clips on the wiring port of the terminal cover to connect the PO, PA/+, and PC/- terminals.

A-8



TOSHIBA E6581595

[ VFENC3-2015 ~ 2037P |

M4 screw .
Earth terminal

Short-circuit cover

M——- M4 screw

PO PA/+ PC/- U/T1 V/T2 W/T3

(@@ @]
D, by
Earth terminal Earth terminal Earth terminal
M4 screw: 2015, 2202 (M5 screw) M4 screw: 2015, 2202
M5 screw: 2037 M5 screw: 2037
EMC plate

For installation (Note 1)

* Bend the clips on the wiring port of the terminal cover to connect the PO, PA/+, and PC/- terminals.

VFNC3S-1001~1004P, 2001~2007PL |

Earth terminal

RiL1 sion D Grounding capacitor switch
(2001 to 2007 PL only)

M3.5 screw

|N—M3.5 screw

Short-circuit cover PO PA+ PC/-_U/T1 VT2 WIT3

Earth terminal @\ )
EMC plate

For installation (Note 1)

Earth terminal
(M4 screw)

* Bend the clips on the wiring port of the terminal cover to connect the PO, PA/+, and PC/- terminals.

A-9
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[ VENC3S-1007P, 2015PL, 2022PL |

Earth terminal

Grounding capacitor switch
RIL1_S/L2IN
o / (2015, 2022 PL only)

M4 screw —

Short-circuit cover

> M4 screw

PC/- UT1 VT2 W3

e |
Earth terminal Earth Earth terminal

(M4 screw) mg"sﬂcar'ew) (M4 screw)

EMC plate
For installation (Note 1)

* Bend the clips on the wiring port of the terminal cover to connect the PO, PA/+, and PC/- terminals.

When using a crimping terminal, be sure to cover the fastener with an insulating tube or use an insulated
crimping terminal.

Note 1) The EMC plate is optional.

2) Grounding capacitor switch
Single-phase 240 V models have a built-in high-attenuation noise filter and are grounded via a capacitor.
A switch makes for easy switching to reduce leakage current from the inverter and the load on the

capacitor. However, be careful, as reducing the load means non-conformity with the EMC standard on
the inverter itself. Always do switching with the power off.

—L @ < Pressing this switches the grounding capacitor's capacity from small

p— to large. (Default setting)

|

\
ﬁ
_l\_, J <«—— Pulling this switches the grounding capacitor's capacity from large to

small. This reduces the leakage current.

A-10
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3) Control circuit terminal board
The control circuit terminal board is common to all equipment.

FLA[FBJFLC]  [cc|vi[P5 | Fu]
SISISINCISISIS)

HHEH HHEHH
out|No|cc| F [ R [st]s2]ps]

Q0000000

Optional connector

(RJ45)
Screw size Recommended tightening torque
M2.5 screw 0.5N-m 4.4 1b-in

Wire size
Solid wire: 0.3 ~ 1.5 (mm?)
Stranded wire: 0.3 ~ 1.5 (mmz)
(AWG 22 ~16)
Sheath strip length: 6 (mm)

Screwdriver: Small-sized flat-blade screwdriver
(Blade thickness: 0.5 mm, blade width: 3.5 mm)

See 2.3.2 for details on all terminal functions.
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1.4  Notes on the application

1.4.1  Motors

When the VF-nC3 and the motor are used in conjunction, pay attention to the following items.

A Caution

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

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

Mandatory

Comparisons with commercial power operation.
The VF-nC3 Inverter employs the sinusoidal PWM system. However, the output voltage and output
current are not perfect sine waves, they have a distorted wave that is close to sinusoidal waveform.
This is why compared to operation with a commercial power there will be a slight increase in motor
temperature, noise and vibration.

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

Adjusting the overload protection level
The VF-nC3 Inverter protects against overloads with its overload detection circuits (electronic thermal).
The electronic thermal's reference current is set to the inverter's rated current, so it must be adjusted in
line with the rated current of the motor being used in combination.

High speed operation at and above 60Hz
Operating at frequencies greater than 60Hz will increase noise and vibration. There is also a possibility
this will exceed the motor's mechanical strength limits and the bearing limits so you should inquire to
the motor's manufacturer about such operation.

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

A-12
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Low loads and low inertia loads
The motor may demonstrate instability such as abnormal vibrations or overcurrent trips at light loads of
50 % or under of the load percentage, or when the load's inertia moment is extremely small. If that
happens reduce the carrier frequency.

Occurrence of instability
Unstable phenomena may occur with the load and motor combinations shown below.
Combined with a motor that exceeds applicable motor ratings for the inverter
Combine with a much smaller motor according to the applicable motor rating of the inverter.
Combined with special motors
To deal with the above lower the settings of inverter carrier frequency.
Combined with couplings between load devices and motors with high backlash
When using the inverter in the above combination, use the S-pattern acceleration/deceleration function,
or when vector control is selected, adjust the speed control response or switch to V/f control mode.
Combined with loads that have sharp fluctuations in rotation such as piston movements
In this case, adjust the response time (inertial moment setting) during vector control or switch to V/f
control.

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

Load that produces regenerative torque

When combined with a load that produces regenerative torque, the overvoltage or overcurrent
protection function may be activated to trip the inverter.
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Motors with a brake

When motors with a brake are directly connected to the inverter's output, the brake cannot be released
at startup because of low voltage. Wire the brake circuit separately from the main circuit.

MC1

3-phase FLB FLC S2(ST) CC

1

3-phase NO CC P24
power AN ¢
source

ouT
ot

Circuit diagram Circuit diagram 2

In circuit diagram 1, the brake is turned on and off through MC2 and MC3. If you do not wire it as shown
in diagram 1, an over-current trip may occur because of a bound current during brake operation.
(Example of running preparation ST assigned to terminal S2.)

In circuit diagram 2, the brake is turned on and off by using low-speed signal OUT.

In some situations, such as with elevators, turning the brake on and off with a low-speed signal may be
appropriate. Be sure to contact us before designing your system.

1.4.2 Inverters

Protecting inverters from overcurrent
The inverter has an overcurrent protection function. The programmed current level is set to the
inverter's maximum applicable motor. If the motor used has a small capacity, the overcurrent level and
the electronic thermal protection must be readjusted. If adjustment is necessary, see 5.13, and make
adjustments as directed.

Inverter capacity

Do not use a small-capacity (kVA) inverter to control the operation of a large-capacity motor (two-class
or more larger motor), no matter how light the load is. Current ripple will raise the output peak current
making it easier to set off the overcurrent trip.

A-14
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Power factor correction capacitor
Power factor correction capacitors cannot be installed on the output side of the inverter. When a motor
is run that has a power factor correction capacitor attached to it, remove the capacitors. This can cause
inverter malfunction and capacitor destruction.

uim
Inverter

WIT3

1
i Remove the power factor correction
— | capacitor and surge absorber
I
1
i

Power factor correction capacitor

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

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

MCCB1 MCCB2 (circuit breaking fuse)

o e
MCCB3
foee oo G

MCCBn+1 ‘ -
e,

Breaking of selected inverter

MCCB:
No-fuse breaker

There is no fuse in the inverter's main circuit. Thus, as the diagram above shows, when more than one
inverter is used on the same power line, you must select interrupting characteristics so that only
MCCB2 to MCCBn+1 will trip and the MCCB1 will not trip when a short occurs in the inverter (INV1).
When you cannot select the proper characteristics install a circuit interrupting fuse behind MCCB2 to
MCCBn+1.

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

See chapter 16.

1.4.3 What to do about the leakage current

A Caution

Current may leak through the inverter's input/output wires because of insufficient electrostatic capacity on the motor with
bad effects on peripheral equipment.

The leakage current’s value is affected by the carrier frequency and the length of the input/output wires. Test and adopt
the following remedies against leak current.

(1) Leakage current from the inverter main unit
Some of these inverters are equipped with a ground capacitor compliant with the EMC
directive which gives them a comparatively higher value than a normal inverter. Take this
into consideration when selecting a leakage breaker.
For details, see "Leakage current" (E6580977) in the separate user manual.

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

ELCB
Power _’_GD_X/— Inverter — . M

supply

1l

——

|

|

!

ELCB Inverter - |4 i
o F— - (M

T L &

Leakage current path across ground
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e N
Remedies:
1. there is no radio-frequency interference or similar problem, detach the built-in noise filter
capacitor, using the grounding capacitor disconnecting switch. (See 1.3.3-2))
2.Reduce PWM carrier frequency.
The setting of PWM carrier frequency is done with the parameter *
Although the electromagnetic noise level is reduced, the motor acoustic noise is increased.
3. Use high frequency remedial products for earth leakage breakers

i
[y

- J

(3) Affects of leakage current across lines

Thermal relays

or 1]
Power Inverter < T = ™
supply — <__\, T ,“
[ M ' T

-®-

Leakage current path across wires

(1) Thermal relays
The high frequency component of current leaking into electrostatic capacity between inverter out-
put wires will increase the effective current values and make externally connected thermal relays
operate improperly. If the wires are more than 50 meters long, it will be easy for the external
thermal relay to operate improperly with models having motors of low rated current (several
A(ampere) or less), because the leakage current will increase in proportion to the motor rating.

Remedies:
4 1.Use the electronic thermal built into the inverter. (See 3.5)
The setting of the electronic thermal is done using parameter ! [, £ H .
2.Reduce the inverter's PWM carrier frequency. However, that will increase the motor's magnetic
noise.
The setting of PWM carrier frequency is done with the parameter £ 37 [J. (See 6.11 in E6581595)
3.This can be improved by installing 0.1u~0.5uF - 1000V film capacitor to the input/output terminals of
each phase in the thermal relay.

~

u/im

e | "
e | L)

Thermal relays
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(2) CT and ammeter
If a CT and ammeter are connected externally to detect inverter output current, the leak current's high
frequency component may destroy the ammeter. If the wires are more than 50 meters long, it will be
easy for the high frequency component to pass through the externally connected CT and be
superimposed on and burn the ammeter with models having motors of low rated current (several
A(ampere) or less), because the leakage current will increase in proportion to the motor's rated current.

Remedies:

1.Use a meter output terminal in the inverter control circuit.
The load current can be output on the meter output terminal (FM). If the meter is connected, use an
ammeter of 1mAdc full scale or a voltmeter of 10V full scale.
0-20mAdc (4-20mAdc) can be also output. (See 5.6)
2.Use the monitor functions built into the inverter.
Use the monitor functions on the panel built into the inverter to check current values. (See 8.2.1)

1.4.4 Installation

M Installation environment

The VF-nC3 Inverter is an electronic control instrument. Take full consideration to installing it in the proper

operating environment.
A Warning

Do not place any inflammable substances near the VF-nC3 Inverter.
If an accident occurs in which flame is emitted, this could lead to fire.

%,

Prohibited

o

Operate under the environmental conditions prescribed in the instruction manual.
Operations under any other conditions may result in malfunction.

e

Mandatory

A Caution

Do not install the VF-nC3 Inverter in any location subject to large amounts of vibration.
This could cause the unit to fall, resulting in bodily injury.

1%,

]
T

o

=
=)
T
o

Check to make sure that the input power voltage is +10%, -15% of the rated power voltage written on
the rating label (+10% when the load is 100% in continuous operation) If the input power voltage is not
+10%, -15% of the rated power voltage (+10% when the load is 100% in continuous operation) this
may result in fire.

e

Mandatory

A-18
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e Do not install in any location of high temperature, high humidity,
moisture condensation and freezing and avoid locations where

there is exposure to water and/or where there may be large
% amounts of dust, metallic fragments and oil mist.
e Do notinstall in any location where corrosive gases or grinding
fluids are present.

. Operate in areas where ambient temperature ranges from -10°C to 60°C.
Operation over 40°C is allowed when the top label is peeled off. When installing the inverter where the
ambient temperature will rise above 50°C, remove the label (seal) from the top and operate it at a
current lower than the rated one. (See 6.11 in E6581595.)

[Position for measuring ambient temperature]

5cm 5cm
<

Measurement position

m
I Measurement position

Note: The inverter is a heat-emitting body. Make sure proper space and ventilation is provided when
installing in the cabinet. When installing inside a cabinet, we recommend the top seal peeled off
although 40°C or less.

. Do not install in any location that is subject to large amounts of vibration.

4 ;/ Note: If the VF-nC3 Inverter is installed in a location that is subject

to vibration, anti-vibration measures are required. Please

4 ‘ . consult with Toshiba about these measures.
Wy -
— e
. If the VF-nC3 Inverter is installed near any of the equipment listed below, provide measures to insure

against errors in operation.

BI; :/,:, Solenoids: Attach surge suppressor on coil.
g ---" e Brakes: Attach surge suppressor on coil.
é Magnetic contactors: Attach surge suppressor on coil.
{ff Fluorescent lights:  Attach surge suppressor on coil.
y Resistors: Place far away from VF-nC3 Inverter.
Resistors
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M How to install

A Warning

O

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

Prohibited
¢ Mount the inverter on a metal plate.
The rear panel gets very hot. Do not install in an inflammable object, this can result in fire.
« Do not operate with the front panel cover removed.
0 This can result in electric shock.
« An emergency stop device must be installed that fits with system specifications (e.g. shut off input
Mandatory power then engage mechanical brake).

Operation cannot be stopped immediately by the inverter alone, thus risking an accident or injury.
All options used must be those specified by Toshiba.
The use of any other option may result in an accident.

A Caution

Mandatory

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

If the unit is installed on a base that cannot withstand that weight, the unit may fall resulting in injury.
If braking is necessary (to hold motor shaft), install a mechanical brake.

The brake on the inverter will not function as a mechanical hold, and if used for that purpose, injury
may result.

(1) Normal installation

Select an indoor location with good ventilation, and then install it upright on a flat metal plate.

When installing multiple inverters, leave at least 5 cm of space between each inverter and install them
aligned horizontally.

When using the inverter in locations with temperatures above 40°C, remove the caution plate (sticker) on top
of the inverter before use. Current reduction is necessary in locations that exceed 50°C.

10 cm or more

VFnC3

5 cm or more 5 cm or more

1 10 cm or more

(2) Side-by-side installation

To align the inverters side-by-side horizontally, remove the caution plate (sticker) on top of the inverter before
use.

Current reduction is necessary in locations that exceed 40 °C.

A-20
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i 10 cm or more
Remove seals on top

VFnC3 VFnC3 VFnC3

i 10 cm or more

The space shown in the diagram is the minimum allowable space. Because air cooled equipment has cooling

fans built in on the top or bottom surfaces, make the space on top and bottom as large as possible to allow

for air passage.

Note: Do not install in any location where there is high humidity or high temperatures and where there are
large amounts of dust, metallic fragments and oil mist.

H Calorific values of the inverter and the required ventilation
About 5% of the rated power of the inverter will be lost as a result of conversion from AC to DC or from DC to
AC. In order to suppress the rise in temperature inside the cabinet when this loss becomes heat loss, the
interior of the cabinet must be ventilated and cooled.

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

Notes

1)  The heat loss for the optional external devices (input reactor, DC reactor, radio noise reduction filters,
etc.) is not included in the calorific values in the table

2) Case of 100% Load Continuation operation.

Operating o Amou_nt of for_cib\_e air Heat disc_harge surface

Voltage class | motor capacity Inverter type Calorific values coohr\g ventélan_on area required _for seaaled
(kW) required (m“/min) storage cabinet (m”)
4kHz 1+ 12kHz 4kHz  +  12kHz 4kHz  +  12kHz
0.1 1 1001P 13 | 14 007 | 008 026 | 028
Single-phase 0.2 VFENC3s- | 1002P 18 ! 20 010 1+ oM 036 ' 040
100V class 0.4 1, 1004P 29 | 33 0.16 | 0.19 0.58 h 0.66
0.75 ' 1007P 48 ' 54 0.27 ' 0.31 0.96 ' 1.08
0.1 1 2001PL 13 ' 14 0.07 ' 0.08 0.26 ' 0.28
0.2 : 2002PL 18 : 20 0.10 : 0.11 0.36 : 0.40
Single-phase 0.4 VENC3S- ! 2004PL 27 ' 31 0.15 ' 0.18 0.54 ' 0.62
200V class 0.75 : 2007PL 44 : 43 0.25 : 0.24 0.88 : 0.86
15 1 2015PL 72 ' 83 0.41 ' 0.47 1.44 ' 1.66
22 ! 2022PL 93 ! 102 0.53 ! 0.53 1.86 ! 2.04
0.1 1 2001P 13 ' 14 0.07 ' 0.08 0.26 ' 0.28
0.2 ! 2002P 16 ! 18 009 ! 010 032 ! 036
Three-phase 0.4 1 2004P 24 ' 28 0.14 ' 0.16 0.48 ' 0.56
300V class 0.75 VFNC3- : 2007P 41 : 45 0.23 : 0.26 0.82 : 0.90
15 1 2015P 73 ' 85 0.41 ' 0.48 1.46 ' 1.70
22 ! 2022P 85 ! 90 048 ! 051 170 ! 1.80
4.0 1+ 2037P 128 | 133 0.73 | 0.75 2.56 | 2.66
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M Panel designing taking into consideration the effects of noise

The inverter generates high frequency noise. When designing the control panel setup, consideration must be
given to that noise. Examples of measures are given below.

.

.

Wire so that the main circuit wires and the control circuit wires are separated. Do not place them in the
same conduit, do not run them parallel, and do not bundle them.
Provide shielding and twisted wire for control circuit wiring.
Separate the input (power) and output (motor) wires of the main circuit. Do not place them in the same
conduit, do not run them parallel, and do not bundle them.
Ground the inverter ground terminals (J=‘).
Install surge suppressor on any magnetic contactor and relay coils used around the inverter.
Install noise filters if necessary.
To comply with the EMC directives, install the optional EMC plate and fix the shield to it.
Install EMC plate and use shielded wires.
Tl

Of—

T
|
[1D)]

T

T

EMC Plate

A-22
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M Installing more than one unit in a cabinet

If you are installing two or more inverters in one cabinet, pay attention to the following.

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

When installing inverters side by side, detach the caution label on the top surface of each inverter and

use them where the ambient temperature will not rise above 40°C.

When using inverters where the ambient temperature will rise above 40°C, leave a space of 5 cm or .

more between them and remove the caution label from the top of each inverter, or operate each inverter
at a current lower than the rated one.

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

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

Ventilation fan

(=]
'
[ €— Inverter
IS k/Air deflecting plate
€— Inverter
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2. Conne

A Warning

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

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

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

A Caution

O

Prohibited

When transporting or carrying, do not hold by the front panel covers.
The covers may come off and the unit will drop out resulting in injury.

2.1

Cautions on wiring

A Warning

O

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

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

Connection of input power by someone who does not have that expert knowledge may result in fire or

electric shock.

Connect output terminals (motor side) correctly.

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

Wiring must be done after installation.

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

The following steps must be performed before wiring.

(1) Shut off all input power.

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

(3) Use a tester that can measure DC voltage (400VDC or more), and check to make sure that the
voltage to the DC main circuits (across PA-PC) is 45V or less.

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

Tighten the screws on the terminal board to specified torque.

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

Be Grounded

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

/\ Caution

O

Prohibited

« Do not attach devices with built-in capacitors (such as noise filters or surge absorber) to the output
(motor side) terminal.
This could cause a fire.

2.2

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

Control and main power supply
The control power supply and the main circuit power supply for the VFnC3 are the same. (See 6.19.3)
If a malfunction or trip causes the main circuit to be shut off, control power will also be shut off. When
checking the cause of the malfunction or the trip, use the trip holding retention selection parameter.

Wiring

Because the space between the main circuit terminals is small use sleeved pressure terminals for the
connections. Connect the terminals so that adjacent terminals do not touch each other.

For ground terminal use wires of the size that is equivalent to or larger than those given in table 10.1
and always ground the inverter (240V voltage class: D type ground).

Use as large and short a ground wire as possible and wire it as close as possible to the inverter.

For the sizes of electric wires used in the main circuit, see the table in 10.1.

The length of the main circuit wire in 10-1 should be no longer than 30 meters. If the wire is longer than
30 meters, the wire size (diameter) must be increased.

Standard connections

A Warning

N

Prohibited

« Do not connect input power to the output (motor side) terminals (U/T1, V/T2, W/T3).
Connecting input power to the output could destroy the inverter or cause a fire.
* Do not insert a resistor between DC terminals (between PA/+ and PC/-, or between PO and PC/-).
It could cause a fire.
See 6.13.4 for the connection of a resistor.
o First shut off input power and wait at least 15 minutes before touching wires on equipment (MCCB) that
is connected to inverter power side.
Touching the wires before that time could result in electric shock.
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2.2.1 Standard connection diagram 1

This diagram shows a standard wiring of the main circuit.

Standard connection diagram - SINK (Negative) (common:CC)

DC reactor (DCL)
*2,*5 (option)

= N
PO PA/+T

Main circuit power supply McCcCB
1ph-120V class: single-phase 100-120V ===y et

50/60Hz g Noise L] Power
1ph-240V class: single-phase 200-240V filter circuit

so0Hz X 4
3ph-240V class: three-phase 200-240V .

-50/60Hz Control

circuit
MOCB(2P)
Power supply ==t ORIL1
Single phase . . VF_n C3 F Forward
-t _~0) s/ 0| Protective function@ R R
. . O
activation output everse
I:' S1 Preset-speed 1
S20 Preset-speed 2
*1: The T/L3 terminal is not provided CCo Common
for single-phase models. -
Use the R/L1 and S/L2 terminal as Operation panel P24 Low-speed

input terminals. signal output

RS485 OouT o

*2: The inverter is supplied with the PO o
and the PA/+ terminals shorted by _I_—( 9 communication NO

means of a shorting bar. connector

Before installing the DC reactor (DCL), - FM cC \Y/]| P5 CcC

remove the bar.
| Voltage signal: 0-5V/0-10V
~ (Current signal: 4-20mA)

*3: When using the OUT output terminal in Meter
sink logic mode, short the NO and CC
terminals.

£

: 1ph-240V models have noise filter inside.
External potentiometer (1~10kQ)

a4

1ph-120V models cannot be used with
DC reactors. 7.5V-1mA

(or 0-10V/4-20mA)

@

: When external potentiometer is
connected by using P5 terminal,
set the parameter F {55 =3
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2.2.2 Standard connection diagram 2

Standard connection diagram - SOURCE (Positive) (common:P24)

DC reactor (DCL)
*2,*5 (option)

PO |_PA+ I
Main circuit power supply MCCB

2 1ph-120V class: single-phase 100-120V 3
BOI60HZ g’

Noise || Power
1ph-240V class: single-phase 200-240V filter circuit
-50/60Hz X 41 —
3ph-240V class: three-phase 200-240V
-50/60Hz Control
circuit

MOCB(2P)
[Power supply =g ©

VF-nC3 P

[Sroteprece ©sia|  Protective functiono
e FQ Forward
activation output I:l
R © Reverse
S10 Preset-speed 1
*1: The T/L3 terminal is not provided S2 0 Preset-speed 2
for single-phase models.
Use the R/L1 and S/L2 terminal as Operatlon panel P24 ¢
input terminals.
*2: The inverter in supplied with the PO RS485 OUT @
and the PA/+ terminals shorted by i nati
. @ communication
means of a shorting bar. . | © g NO ¢
connector Low-Speed
Before installing the DC reactor (DCL), =—— signal output
remove the bar. FM cc Vi P5 cC ¢} utpu
*3: When using the NO output terminal in
source logic mode, short the P24 and Meter

— +
I Voltage signal: 0-5V/0-10V

OUT terminals.
- (Current signal: 4-20mA)

*4: 1ph-240V models have noise filter inside.
*5: 1ph-120V models cannot be used with .

DC reactors. 7 BVAmA External potentiometer (1~10kQ)
*6: When external potentiometer is (or 0-10V/4-20mA)

connected by using P5 terminal,
set the parameter F {39 = 3.
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2.3  Description of terminals

2.3.1  Power circuit terminals

This diagram shows an example of wiring of the main circuit. Use options if necessary.

Power supply and motor connections

Power supply

1 e

R @]
No-fuse =/

breaker Power lines are connected +0

l RIL1,S/L2 and T/L3.
i

Motor lines are connected to
U/T1,VIT2 and W/T3. Motor

urmi|viTe|wits ( ~— ( %
| )

1

Connections with peripheral equipment

noise reduction
No-fuse Magnetic Input AC filter (Soon to be
braker connector reactor released)

Inverter

Power,
supply

Zero-phase =
reactor

DC reactor

Note 1: The T/L3 terminal is not provided for any single-phase models. So if you are using single-phase
models, use the R/L1 and S/L2 terminals to connect power cables.

B-5



TOSHIBA

E6581595

Power circuit

Terminal symbol

Terminal function

L

Grounding terminal for connecting inverter. There are 3 terminals in total.

R/L1,S/L2,T/L3

120V class: single-phase 100 to 120V-50/60Hz

240V class: single-phase 200 to 240V-50/60Hz
three-phase 200 to 240V-50/60Hz

* Single-phase input: R/L1 and S/L2 terminals

U/T1,V/T2W/T3 | Connect to a (three-phase induction) motor.

This is a negative potential terminal in the internal DC main circuit. DC common power
PC/- can be input across the PA terminals (positive potential).

Terminals for connecting a DC reactor (DCL: optional e11xternal device). Shorted by a
PO, PA/+ short bar when shipped from the factory. Before installing DCL, remove the short bar.

1-phase 100V models cannot be used with DC reactors.
The arrangement of power circuit terminals are different from each range.
Refer to 1.3.2.1).

2.3.2  Control circuit terminals

The control circuit terminal board is common to all equipment.
Regarding to the function and specification of each terminal, please refer to the following table.
Refer to 1.3.2.3) about the arrangement of control circuit terminals.

Control circuit terminals

Terminal Input / . Electrical . -—
Function : - Inverter internal circuits
symbol output specifications
Shorting across F-CC causes
forward rotation; open causes slow-
S | down and stop. (When ST is always
F Input lgl ON)
B | 3 different functions can be
£ | assigned.
8 | Shorting across R-CC causes No voltage
© | reverse rotation; open causes slow- contact input
8 | down and stop. (When ST is always | 24Vdc-5mA or less
R Input IS ON)
§ 3 different functions can be
S | assigned. Sink/Source
& [ Shorting across S1-CC causes selectable using
s1 Input _E preset speed operation. parameter £ {2 7
‘g 2 different functions can be
2 | assigned.
% Shorting across S2-CC causes
= | preset speed operation.
S2 Input 2 different functions can be
assigned.
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Terminal Input / . Electrical . -—
Function : - Inverter internal circuits
symbol output specifications
Common - ’ ) . cc
Control circuit's equipotential terminal (2
cc to Input/ terminals)
output
+5V
5Vdc © T
P5 Output Analog power supply output (permissible load P5
current: 10mA) cc @j
Multifunction programmable analog input.
Factory default setting: 0~10Vdc (1/1000
resolution) and 0~60Hz (0~50Hz)
frequency input.
The function can be changed to ) 5V/_1 Ovde
4~20mAdc (0~20mA) current input by (internal impedance:
parameter £ {5 = { setting and 0~5Vdc| 30kQ)
v Inout (1/1000 resolution) voltage input by
npu parameter F {5 =3 setting.
4-20mA
By changing parameter £ {J 5=7 ~ (internal
setting, this terminal can also be used as | impedance: 250Q)
a multifunction programmable contact Note 1)
input terminal. When using the sink logic,
be sure to insert a resistor between P24-
VIA (4.7 kQ—1/2 W).
1mAdc full-scale
ammeter
0~10V DC volt
Multifunction programmable analog meter
output. Standard default setting: output
frequency. 0-20mA (4-20mA)
FM Qutput The function can be changed to 0~10Vdc | DC ammeter
voltage or 0-20mAdc (4-20mA) current Permissible load
output by parameter F 5 £ { setting. resistance:
750Q or less
0~10V DC volt
meter
+24V
Over current
P24 Output | 24vd tput 24Vdc-100mA P protecton et
utpu c power outpu c-100m,
p P! P! cc @j

Note 1) Be careful, if 4-20 mA is selected, when the inverter's power is ON, the internal impedance is 250 Q, but when the
power is OFF, the internal impedance increases very much to approximately 40 kQ.
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Terminal Input / . Electrical . -—
Function : - Inverter internal circuits

symbol output specifications

Multifunction programmable open

collector output. Standard default settings Open collector output

’ 24Vdc-100mA

detect and output low speed signal.

Multifunction output terminals to which

two different functions can be assigned. :;c;izt;tput pulse
ouT Outout :’he NOl tﬁr_ml_nal IIS f%':’oele‘ﬁ”%%‘tp”t a current of 10mA
NO utpu term!nal. is insulated from the or more needs to

erminal. be passed.

By c_hanging parameter settings, these Pulse frequency

terminals can also be used as range:

mult|funct|0p programmable pulse train 38~1600Hz

output terminals.

Multifunction programmable relay contact | 250Vac-2A

output. (cosp=1)
FLA Detects the operation of the inverter's : at resistance
FLB Output protection function. load
FLC Contact across FLA-FLC is closed and FLB- | 30Vdc-1A

FLC is opened during protection function 250Vac-1A

operation. (cos$=0.4)
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SINK (Negative) logic/SOURCE (Positive) logic (When the
inverter's internal power supply is used)

Current flowing out turns control input terminals on. These are called sink logic terminals.

The general used method in Europe is source logic in which current flowing into the input terminal turns it
on.

Sink logic is sometimes referred to as negative logic, and source logic is referred to as positive logic.
Each logic is supplied with electricity from either the inverter's internal power supply or an external power
supply, and its connections vary depending on the power supply used.

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

Fi2a=0 Fi2i=180
Sink (Negative) logic Source (Positive) logic
24Vo0 ” T 24V0e
nput Common | P24 Input
Output F |
| Output  |F
Common | CC l
24V, ! 24Vpe
o Output g Output

Common | P24 P24

]

Input ouT

N/

Programmable Inverter Programmable Inverter
controller controller
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SINK (Negative) logic/SOURCE (Positive) logic (When an external power supply

is used)

The output logic terminal (OUT-NO) can be used by external power supply.

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

Sink (Negative) logic

Source (Positive) logic

£y : : ;
- Output 24300 Output
Common | OUT
Input ouT
Input NO
Common | NO
Programmable Inverter Programmable Inverter
controller controller

Selecting the functions of the VI terminal between analog input and logic contact

input

The functions of the VI terminal can be selected between analog input and logic contact input by changing
parameter settings (F {{J 5). (Factory default setting: Analog input 0-10V)

When using this terminal as logic contact input terminal in a sink logic circuit, be sure to insert a resistor
between the P24 and VI terminals. (Recommended resistance: 4.7KQ-1/2W)

If no resistor is inserted, logic contact input will be left always ON, which is very dangerous.

Switch between analog input and logic contact input before connecting the terminals to the control circuit
terminals. Otherwise the inverter or devices connected to it may be damaged.

* The figure on the right shows an example
of the connection of input terminals VI when
they are used as contact input terminals.

This example illustrates the connection when

the inverter is used in sink (Negative) logic mode.

Fiog=7

P24
4.7kQ
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3. Operati

A Caution

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

Touching the inverter terminals while power is connected to it may result in electric shock.

Prohibited | « Do not touch switches when the hands are wet and do not try to clean the inverter with a damp cloth.

Such practices may result in electric shock.

Do not go near the motor in alarm-stop status when the retry function is selected.

The motor may suddenly restart and that could result in injury.

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

unexpectedly restarts.

0 Turn the input power on only after attaching the terminal block cover (i.e., after closing the cabinet
doors).

If the input power is turned on without the terminal block cover attached (i.e., without closing the
Instruction cabinet doors), this may result in electric shock.

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

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

Turn the input power on only after attaching the terminal block cover.

When enclosed inside a cabinet and used with the terminal block cover removed, always close the
cabinet doors first and then turn the power on. If the power is turned on with the terminal block cover or
the cabinet doors open, this may result in electric shock.

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

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

injury.
A Caution
« Do not touch heat radiating fins or discharge resistors.
These device are hot, and you'll get burned if you touch them.
Contact
prohibited
* Observe all permissible operating ranges of motors and mechanical equipment. (Refer to the motor's
instruction manual.)
Not observing these ranges may result in injury.
Prohibited
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3.1  How to Set the Setup Menu

A Warning

o « Ifincorrect setting, the drive may has some damage or unexpected movement. Be sure to set the

setup parameter correctly.

Instruction

Set the setup menu according to the logic for control input signals used and the base frequency of the motor
connected. (If you are not sure which setup menu should be selected region codes and what values should be
specified, consult your distributer.)

Each setup menu automatically sets all parameters relating to the logic for control input signals used and the base
frequency of the motor connected. (See the table on the following page.)

Follow these steps to change the setup menu [Example: Selecting a region code to £ !/

Panel operated LED display Operation
CEL Power on. (5 £ £ is blinking)

Turn the setting dial, and select region code "£ 1"
(Europe).

Press the center of the setting dial to determine the
region.

[ The operation frequency is displayed (Standby).

Y¢ When changing the region selected in the setup menu, the setup menu can be called again by the following
method. Note, however, that all parameter settings return to standard defaults.
o Setparameter £ 5P to" { 3"
o Set parameter 5 £ £ to"".

Y The parameter settings in the table on the following page can be changed individually even after they are
selected in the setup menu.
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W Values set by each setup parameter
fu USA AS A .
Title Function (Mainly in (Mainly in North (Mainly in Asia, Mai IU' J
Europe) America) Oceania) (Mainly in Japan)
FH Max. frequency | 50.0(Hz) 60.0(Hz) 50.0(Hz) 80.0(Hz)
UL/ Frequency
ull settings 50.0(Hz) 60.0(Hz) 50.0(Hz) 60.0(Hz)
Fian
Iz

Felbd | Frequency of VI | oo o 60.0(Hz) 50.0(Hz) 60.0(Hz)

input point 2
i/ Base frequency 230(V) 230(V) 230(V) 200(V)
Fiad voltage 1/2
Ficl Sier/s?urce 100 [ Source logic ] 0 Sink logi

switching (Positive common) N[ |nt. ogic ] F,R, S1,82

(Common : P24) (Cega ve (fc())rr(\zmon)
(Common : CC) cc
P24
F.R.S1.52

Fana Power voltage

compensation

2 2 2 3

(output voltage

limit)
FyaT Rated motor " 4 _— _—

1410(min™") 1710(min™") 1410(min™") 1710(min™")
speed
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3.2

Simplified Operation of the VF-nC3

essecccee

The procedures for setting operation frequency and the methods of operation can be selected from the following.

Run / Stop

[ Setting the frequency ]

(1) Run and stop using the panel keypad

(2) Run and stop using external signals to terminal
board

(1) Setting using setting dial

(2) Setting using external signals to terminal board
(0-5V/0-10Vdc, 4-20mAdc)

Use the basic parameters [ /7 & (command mode selection) F /7
and (frequency setting mode selection) for selection.

cecescces

D R R P Y R R T  P P PP PP PRI TP Y

Title Function

Adjustment range Default setting

cnbd Command mode selection

Terminal board

: Panel keypad (including remote
keypad)

RS485 communication

-0

N

selection

Fnod Frequency setting mode 2: Setting dial 2 (save even if power is

Terminal board VI
: Setting dial 1 (press in center to
save)

-0

off)
3: RS485 communication
4:-
5: UP/DOWN form external logic input

Yo F 0 d=C (setting dial 2) is the mode where after the frequency is set by the setting dial, the frequency is
saved even if the power is turned off.

Y¢ See E6581595, 5.5 for details of £

Nid=3and 5.

c4
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3.2.1  How to run and stop

Example of a £ /717 d setting procedure]
Panel operation LED display Operation
nn Displays the operation frequency (operation stopped).
s (When standard monitor display selection F 7 =/ [Operation frequency])
RUH Displays the first basic parameter [History (A L H)].
(@\ rnnd Turn the setting dial, and select " /75 o".
. Press the center of the setting dial to read the parameter value.
=\ ! (Standard default: {).
f \ n Turn the setting dial to change the parameter value to {7  (terminal
H block).
Oernod lP_ris: the center of the setting dial to save 'the changed parameter.
A L 710 d and the parameter set value are displayed alternately.

(1)Run and stop using the panel keypad ({1 d={)

Use the and keys on the panel keypad to start and stop the motor.
: Motor runs.

%  The direction of rotation is determined by the setting of parameter F ~ (forward run, reverse run
selection). ({: forward run, {: reverse run)

: Motor stops.

%  To switch between forward run and reverse run from the remote keypad (option), the parameter F
(forward run, reverse run selection) needs to be set to & or 3. (See 5.7 in E6581595.)

(2) RUN/STOP by means of an external signal to the terminal board (£ /75 &/=):
Sink (Negative) logic

Use external signals to the inverter terminal board to start and stop the motor.

0 . Slow down
Short and terminals: run forward Frequency I_: and stop

. : ON
Open and terminals: slow down and stop F-cC I— OFF
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(3) Coast stop

The standard default is slowdown stop. To make a Motor Coast stop

coast stop, assign "6 (ST)" to an idle terminal. 5

Changeto F { {0=0. peed / %
For coast stop, open the ST-CC when stopping the T ON
motor in the state described at left. The monitor on the F-CC T 1 oFF
inverter at this time will display &'~ F .

A coast stop can also be made by assigning "5 &5 ST-CC _,— 8’;‘F
(FRR)" to an idle terminal. -
When doing this, a coast stop is done by FRR and CC

both turning on.

3.2.2 How to set the frequency

Example of F /1] d setting procedure]: Setting the frequency setting destination to the terminal block
3 Panel operation LED display Operation
nn Displays the operation frequency (operation stopped).
He (When standard monitor display selection = 7 { = [Operation frequency])
RUH Displays the first basic parameter [History (A L H)].
{@\ Fhobd Turn the setting dial, and select "~ /75 o".
5 Press the center of the setting dial to read the parameter value.
) = (Standard default: ).
f@ n Turn the setting dial to change the parameter value to {J (terminal block
o VI).
DeFnod The parameter value is written. F /7 i 5 and the parameter value are
X e displayed alternately several times.

*  Pressing the MODE key twice returns the display to standard monitor mode (displaying operation frequency).
(1) Setting using the keypad (~ /1 d= { or &)
@: Moves the frequency up {@ : Moves the frequency down

W Example of operating from the panel (- /[ 4= {: press in center to save)
Panel operation LED display Operation

Displays the operation frequency.
(When standard monitor display selection ~ 7 {={} [Operation frequency])

{ \ con Set the operation frequency. (The frequency will not be saved if the
s power is turned off in this state.)

o
(A

cOnoEr Save the operation frequency. F L and the frequency are displayed
=\ UL ST alternately.
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B Example of operating from the panel (- /71 J=c': save even if power is off)

Panel operation LED display Operation
Display the operation frequency.
0.0 (When standard monitor display selection is setas £ 7 {J=0]
[operation frequency])
(@\ B0.0 Set the operation frequency.
0.0 The frequency will be saved even if the power is turned off in this
- e

state.
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(2) Setting of frequency using external signals to terminal block (F /7 & =/=11)

B Frequency setting

1)  Setting the frequency using external potentiometer

“* Potentiometer H
Setting frequency using the potentiometer (1-10kQ, 1/4W)

. 50 or 60Hz
] : Setting frequency
using potentiometer Frequency
0
MIN MAX

Note) Set parameter F {5 5=3.

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

*Voltage signal

+ Setting frequency using voltage signals (0~10V).
: Voltage signal 0-10mAdc
50 or 60Hz
-
Frequency
na=p. 0
Note) Set parameter £ 5=01 Ovee Tovee
3)  Setting the frequency using current input (4~20mA)
% Current Signal

Current signal Setting frequency using current signals (4~20mA).

: Current signal 4-20mAdc 50 or 60Hz.

Q
IE

Frequency

0

4mAdc 20mAdc

* Setting of parameters also allow 0-20mAdc.

Note) Set parameter £ {3 5= {and F 20 {=210.

4)  Setting the frequency using input voltage (0 to 5V)

% Voltage signal
Set the frequency using voltage signals (0 to 5V).
+ Al
: Current signal 4-20mAdc 50 or 60Hz.
0
Note) Set parameter F {J5=3. 0vde Svde
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3.3

How to operate the VF-nC3

Overview of how to operate the inverter with simple examples.

Setting the frequency using the setting dial, and run/stop using the

Ex.1 panel keypad (1)

(1) Wiring

Power circuit

Control
circuit

| :T @ Operation panel

Motor

Parameter setting (default setting)

Title Function Programmed value
Chid Command mode selection 1
FhRod Frequency setting mode selection 2

(3) Operation

Run/stop: Press the and
Frequency setting: Turn the setting dial to set the frequency. The frequency setting is saved just by

keys on the panel.

turning the setting dial.

* Single-phase, 200V models only
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Setting the frequency using the setting dial, and run/stop using the
Ex.2 panel keypad (2)

(1) Wiring

©
PO[ PA/+ PCI-

Motor

Power circuit
Control
circuit

| T @ Operation panel

(2) Parameter settin:

Title Function Programmed value
Chid Command mode selection 1
Fho Frequency setting mode selection 1

(3) Operation
Run/stop: Press the and

Frequency setting: Turn the setting dial to set the frequency.
To save the frequency setting, press the center of the setting dial.
F [ and the set frequency will flash on and off alternately.

keys on the panel.

* Single-phase, 200V models only




TOSHIBA E6581595

Setting the frequency using the setting dial, and run/stop using
Ex.3 external signals

(1) Wiring

Power circuit

Control
circuit

signal

Revese
signal

[

- cc Common

Operation panel

-°

(2) Parameter settin

Title Function Programmed value
Chid Command mode selection 0
Fho Frequency setting mode selection 1or2

(3) Operation
Run/stop: ON/OFF input to F-CC, R-CC. (with sink logic)
Frequency setting: Turn the setting dial to set the frequency.

* Single-phase, 200V models only
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Ex.4 signals.

Setting the frequency using external signals, run/stop using external

(1) Wiring
MCCB RILY
SIL2
—X — Power circuit
—_—

Control
circuit

%°

Vi

Foward signal

Reverse signal

Common

PP

| ] Vottagesignal: 0~10v/0-5v

External potentiometer

(Otherwise, input voltage signal between the terminals VI-CC.)

Current signal: 4~20mA

(2) Parameter settin:

Title Function Programmed value
fng Command mode selection 0
Fnod Frequency setting mode selection 0

(38) Operation

0: Voltage signal input (0-10V)
1: Current signal input (4-20mA)

used

* Single-phase, 200V models only

Run/stop: ON/OFF input to F-CC, R-CC. (with sink logic)
Frequency setting: VI: Input 0-10Vdc (external potentiometer) or 4-20mAdc to set the frequency.
* Set the voltage/current input of VI in parameter £

3: Voltage signal input (0-5V), when the P5 terminal is connected and the external potentiometer is
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3.4

Meter setting and adjustment

: Meter selection

[ FTT ] Meter adjustment gain

e Function

Output of 0 - 1 mAdc, 0 (4) - 20 mAdc, 0 - 10 vdc can be selected for the output signal from the FM

terminal, depending no the £ & 5 ! setting. Adjust the scale at F /7.
Use an ammeter with a full-scale 0 - 1 mAdc meter.

The £ & 52 (analog output bias) needs to be adjusted if output is 4 - 20 mAdc.

Connected meter selection parameters]

Supposition output at

Title Function Adjustment range Fnci=11 Default setting

0: Output frequency Maximum frequency (F H)

1: Output current -

2: Frequency reference Maximum frequency (F H)

3: Input voltage (DC detection) 1.5x rated voltage

4: Output voltage (command value) 1.5x rated voltage

5-11:- -

12: Frequency setting value (after Maximum frequency (F H)
campensation)

13: Vl input value Maximum input value

14: - -

FhOsL Zj;rtion 15: Fixed output 1 (output current 100% - 0

equivalent)

16: Fixed output 2 (output current 50% -
equivalent)

17: Fixed output 3 (other than the -
output current)

18: RS485 communication data Maximum value (100.0%)

19:For adjustments (£ /7 set value is
displayed.) -

20-22: -

Meter
F adjustment | - - -
gain
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B Resolution
All FM terminals have a maximum of 1/255.

Bl Example of 4-20mA output adjustment (for details, see 6.20.2)

F&S9 (=1, FE5Z=0 FE5 (=1, FREZ=20
(mA) (mA)
20 frereeniieniiiiiiiiiiiii, . DO Jeeeerrranianarecniianin, .
Output Output
currrent currrent

0 100% o 100%

Internal calculated value Internal calculated value

Note 1) When using the FM terminal for current output, be sure that the external load resistance is less than 750Q.
Use at over 1 kQ external load resistance, if used for voltage output.
Note 2) F/151L = {2 is the motor drive frequency.

B Adjustment scale with parameter ~ /T (Meter adjustment)
Connect meters as shown below.

<Frequency meter> <Ammeter>
Meter: Frequency meter Meter: ammeter
M +  (defaultsetting) M +(FRgL=1

- [ X Vi

ce The reading of the The reading of the
frequency meter ammeter will

will fluctuate during fluctuate during
scale adjustment. scale adjustment.

* Optional QS-60T frequency meter

is available. * Ammeter with a maximum scale of 1.5x the inverter's
rated output is recommended.
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[Example of how to adjustment the FM terminal frequency meter]

* Use the meter's adjustment screw to pre-adjust zero-point.

Operation panel action | LED display

Operation

- 500

Displays the output frequency.
(When standard monitor display selection £ 7 [ is setto [J)

The first basic parameter “A L/ X" (history function) is displayed.

Turn the setting dial to select /7.

gy
o
Lnn
Lna

Operation frequency can be read by pressing the center of the setting
dial.

Turn the setting dial to adjust the meter.
Note that the meter's indicator changes at this time, but the inverter's
display (monitor) does not change.

9.4

Press the center of the setting dial to save the meter's calibrations.
F I and the frequency are displayed alternately.

=

The display returns to its original indications.
(When standard monitor display selection ~ 7 [} is setto {J
[Operation frequency])

B Adjusting the meter in inverter stop state
o Adjustment of output current (F 75 L = {)
If, when adjusting the meter for output current, there are large fluctuations in data during adjustment,
making adjustment difficult, the meter can be adjusted in inverter stop state.
When setting F /751 to {5 for fixed output 1 (output current 100% equivalent), a signal of absolute
values will be output (inverter's rated current = 100%). In this state, adjust the meter with the ~ /7 (Meter

adjustment) parameter.

Similarly, if you set F /151 to {5 for fixed output 2 (output current 50% equivalent), a signal that is sent
out when half the inverter's rated current is flowing will be output through the FM terminal.
After meter adjustment is ended, set F /75 to ! (output current).

e Otheradjustments (F75L =0,2-4, {2, {3, {8)
FI5L = 17: When fixed output 3 (other than the output current) is set, a signal of the the value for
other monitors is fixed at the following values and output through the FM terminal.
100% standard value for each item is the following:
FReL=0,2, 12  :Maximum frequency (F H)

FhRsL=3,4 : 1.5 times of rated voltage
FhisL=13 : Maximum input value (5 'V, 10 V, or 20 mA)
FhsL=18 : Maximum value (1000)




TOSHIBA E6581595

3.5

Setting the electronic thermal

£ Hr| :Motor electronic-thermal protection level 1

: Electronic thermal protection characteristic selection
: Motor electronic-thermal protection level 2

: Motor 150% overload detection time

: Electronic thermal memory

* Function
This parameter allows selection of the appropriate electronic thermal protection characteristics according
to the particular rating and characteristics of the motor.

B Parameter setting

Title Function Adjustment range Default setting
Motor electronic thermal
R W _ 0, *
EH protection level 1 10-100 (%)/ (A) *1 100
Setting Overload | Overload
value protection stall
0 valid invalid
1 Standard valid valid
Ao Electronic-thermal protection 2 motor invalid invalid 0
e characteristic selection 3 invalid valid
4 valid invalid
5 | VF m°?°|' valid valid
6 (special Minvalid | invalid
7 motor) [ invalid valid
) Motor electronic-thermal _ o .
Fia3 protection level 2 10-100 (%)/ (A) 1 100
Motor 150%-overload time
[ =4 [l —
FEOT Jimit 10 - 2400 (s) 300
FE32 Electronic thermal memory (1) R‘\c/)ar}leable 0 0

*1: The inverter's rated current is 100%. When F 7 { (current and voltage unit selection) = 1 (A (amps)/V
(volts)) is selected, it can be set at A (amps).

*2: The thermal status (overload totaling level) of the inverter or motor is saved when the power is turned off,
and is calculated when the power is turned on from the off status.

Note: F £ 3 ! is a parameter for manufacturer settings. Do not change this parameter.
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1) Setting the electronic thermal protection characteristics selectlon [ Ol ]and
motor electronic thermal protection level 1 [£ Hr], 2}
The electronic thermal protection characteristics selection ! /7 is used to enable or disable the motor
overload trip function (. ') and the overload stall function.
While the inverter overload trip (£fL {) will be in constant detect operation, the motor overload trip (£ &)

can be selected using the parameter I /7.

Explanation of terms

Overload stall: This is an optimum function for equipment such as fans, pumps and blowers with
variable torque characteristics that the load current decreases as the operating speed
decreases.
When the inverter detects an overload, this function automatically lowers the output
frequency before the motor overload trip £ L. ' is activated. With this function,
operation can be continued, without tripping, by operating using a frequency
balanced by load current.

Note: Do not use the overload stall function with loads having constant torque characteristics (such as

conveyor belts in which load current is fixed with no relation to speed).

[Using standard motors (other than motors intended for use with inverters)]
When a motor is used in the lower frequency range than the rated frequency, that will decrease the cooling
effects for the motor. This speeds up the start of overload detection operations when a standard motor is
used in order to prevent overheating.

B Setting of electronic thermal protection characteristics selection [ L /7

Setting value | Overload protection Overload stall
o valid invalid
H valid valid
Z invalid invalid
3 invalid valid

B Setting of motor electronic thermal protection level £ H | (Same as[F_{ 7 3))
When the capacity of the motor in use is smaller than the capacity of the inverter, or the rated current of
the motor is smaller than the rated current of the inverter, adjust thermal protection level 1 = H - for the
motor in accordance with the motor's rated current.

* _When displaying as a percentage, 100% = rated output current (A) of the inverter is displayed.
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Output current reduction factor
[%JIA]

[EFcI<1.0 A
[EAcIx06
0 .,
30Hz ’Ou!pu! frequency (Hz)
Note: The motor overload protection start level is fixed at 30Hz.

Example of setting: When the VFNC3-2007P is running with a 0.4kW motor having 2A rated current]

Operation LED display Operation
panel action
Displays the operation frequency. (Perform during operation
nnA stopped.)
Hed (When standard monitor display selection = 7 [} is setto {J
[Operation frequency])
RUH The first basic parameter “A I/ H” (history function) is displayed.
{@\ EHr Turn the setting dial to change the parameter to £ H - .
AN Parameter values can be read by pressing the center of the setting
X ey dial (default setting is 100%).
{ \ ug Turn the setting dial to change the parameter to 4 & % (= motor
@ rated current/inverter output rated current X100=2.0/4.2X100)
G o LH Press the center of the setting dial to save the changed parameter.
2 " | tHr andthe parameter are displayed alternately.

Note: The rated output current of the inverter should be calculated from the rated current for frequencies
below 4kHz, regardless of the setting of the PWM carrier frequency parameter (F 3 7 7).

[Using a VF motor (motor for use with inverter)]

H Setting of electronic thermal protection characteristics selection [J ! /7
Setting value | Overload protection Overload stall
H valid invalid
c valid valid
3 invalid invalid
7 invalid valid

VF motors (motors designed for use with inverters) can be used in frequency ranges lower than those
for standard motors, but their cooling efficiency decreases at frequencies below 6Hz.

(Same as[F_ 7 73]

B Setting of motor electronic thermal protection level 1
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If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the motor
is smaller than the rated current of the inverter, adjust the electronic thermal protection level 1 £ H - so
that it fits the motor's rated current.

*__If the indications are in percentages (%). then 100% equals the inverter's rated output current (A).

Output current reduction factor [%]/[A]

EZA0 TP
[EZAx06

0 3
6Hz /
Output frequency (Hz)
H

Note) The start level for motor overload reduction is fixed at 6 Hz.

2) Motor 150%-overload time limit
Parameter F 5 {I 7 is used to set the time elapsed before the motor trips under a load of 150% (overload trip
L &) within a range of 10 to 2400 seconds.

Inverter overload characteristics

Set to protect the inverter itself. The setting of this parameter cannot be turned to off.

When an inverter overload trip (/. !) operates, operation can be improved by lowering stall operating level
F &0 ! orincreasing acceleration time 5 L [ and deceleration time o £ [ .

3

~

Inverter overload

time [s]

small/medium
capacity types: 120
large capacity types:
60

N Monitored output current [%]

0 >
0, 0,
110% 150% 100%: Inverter rated output

Inverter overload protection characteristic

Note 1: At extremely low speeds of lower than 1 Hz or over 150%, an overload trip ({/L {) occurs in a short
period of time to protect the inverter.
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Note 2: If an inverter overload occurs with the factor default settings, the inverter is set to lower the carrier
frequency automatically and overload tripping is (£ L {) controlled. Although noise from the motor
increases when the carrier frequency is reduced, there is no effect on performance. When reducing the
carrier frequency is undesirable, set parameter F 3 {5 = .

4) Electronic thermal memory |-
When the power is OFF, it is possible to reset or maintain the overload totaling level.

This parameter's settings are applied both to the motor's electronic thermal memory and the electronic
thermal memory for inverter protection.
Parameters settings]

Tile Function Adjustment range Standard defaults
FE 372 | Electronic thermal memory & None -
‘ - {: Available H

JcF & 3 2= ! is a function for complying with the U.S. NEC standards.
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3.6  Preset-speed operation (speeds in 15 steps)
[5G 7] Preset-speed operation frequencies 1-7

[F 25 7]-[F 254 | Preset-speed operation frequencies 8-15

e Function
A maximum of 15 speed steps can be selected just by switching an external contact signal. Multi-speed
frequencies can be programmed anywhere from the lower limit frequency . L to the upper limit frequency

1)
[N

[Setting method]
1)  Run/stop
The starting and stopping control is done from the terminal board.

Title Function Adjustment range Setting value
0: Terminal board
LMl d | Command mode selection 1: Panel keypad (including remote keypad) 0
2: RS485 communication

Note: When switching between preset-speed operation and other speed commands (analog signal, setting dial,
communication, etc.), select the frequency setting mode at /7 / 4. = See 3) or 5.4 in E6581595

2) Preset-speed frequency setting
Set the speed (frequency) of the number of steps necessary.

Setting from speed 1 to speed 7

Title Funtion Adjustment range Standard defaults
G i-5o7 I:_r;eset-speed operation frequencies Ll - UL (HY) 0.0
Setting from speed 8 to speed 15
Title Function Adjustment range Standard defaults
Fog1- £o94 P_r;a;et-speed operation frequencies Ll - UL (HY) 0.0
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Preset-speed contact input signal example: ~ {7 (sink/source switching) = : With sink settings
O: ON -: OFF (Speed commands other than preset-speed commands are valid when all are OFF)

X Preset-speed
Terminal
(- 1 2 3 4 5 6 7 8 9 [10 | 11 [ 12| 13 [ 14| 15
- S1-CC | © - [¢] - - [¢] - o - o - [¢] - [¢]
S2-CC - o | O - - o | O - - o | O - - o | O
- RcC | -|-|-loloJolo|-|-]-]-lo]lo]lo]o
- vi-cC | - | -] -|l-1]1-]1-1]1-]©0]l]o]J]o]J]o|Jo]J]o]|o]oO
Y% Terminal functions are as follows.
Terminal S1............. Input terminal function selection 3A (S1)
F { 13= 10 (Preset-speed command 1: SS1)
Terminal S2.............. Input terminal function selection 4A (S2)
F { 14= 12 (Preset-speed command 2: SS2)
Terminal R............... Input terminal function selection 2A (R)
F { 12= 14 (Preset-speed command 3: SS3)
Terminal V| «eeeeeee Analog/contact input selection (VI)

F {0 5=2 (contact input)
Input terminal function selection 5 (VI)
F { 15=1F (preset-speed command 4: SS4)

% In the default settings, SS3 and SS4 are not assigned. Assign SS3 and SS4 to R and VI with input
terminal function selection. VI terminal must also be set for switching to contact input.

F (Forward run) - Forward
cc P Common
S1 - — Preset-speed 1 (SS1)
S2 - —1 Preset-speed 2 (SS2)
[ Example of a connection diagram ]
(with sink settings) R - — Preset-speed 3 (SS3)
Vi - Preset-speed 4 (SS4)
*1
P24

*1: When VI terminal is used for the contact input terminal, always connect a resistor between VI terminal and
P24. For details, see 2.3.2 (page B-9).
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3)  Using other speed commands with preset-speed command

Command mode selection . . 1: Panel keypad (including remote keypad),
fnod 0: Terminal board 2: RS485 communication
1: Setting dial 1
0: Terminal board (press in center to 0: Terminal block | 1: Setting dial
Frequency setting Vi save) 3: RS485 VI (press in center |3: RS485
mode selection F 71} 5: External contact | 2: Setting dial 2 communication |5: External contact| to record) communication
UP/DOWN (save even if UP/DOWN 2: Setting dial
power is off)
. . Terminal Setting dial Communication
Preset-speed Active Preset-speed command valid Note) command valid command valid command valid
command Inactive Terminal . Setting d'al. Communlcathn (The inverter doesn't accept Preset-speed command.)
command valid command valid command valid

Note) The preset-speed command is always given priority when other speed commands are input at the
same time. .

An example of three-speed operation with the default settings is shown below. (Frequency settings are required for

Sr ftod)

Output frequency 1
[Hz] A o]

Time
0 311
oN
F-CC
1 |  oFf
$1(S81)-CC ggF
$2(S82)-CC ggF

Example of 3-speed operation
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4, SettinW

4.1  Setting and Display Modes

The VF-nC3 has the following three display modes.

[Standard monitor mode) The standard inverter mode. This mode is enabled when

inverter power goes on.

" This mode is for monitoring the output frequency and setting the frequency reference value. If also

displays information about status alarms during running and trips.
- Display of output frequency, etc.
7 {1 Initial panel display selection
(F 72180 Initial remote keypad display selection)
702 Free unit display scale
- Setting frequency reference values.
- Status alarm
If there is an error in the inverter, the alarm signal and the frequency will flash alternately in
the LED display.
£ : When a current flows at or higher than the overcurrent stall prevention level.
F': When a voltage is generated at or higher than the over voltage stall prevention level.
L : When the cumulative amount of overload reaches 50% or more of the overload trip

value, or when the main circuit element temperature reaches the overload alarm level

H: When the overheat protection alarm level is reached

(Setting monitor mode ] The mode for setting inverter parameters.

= How to set parameters, refer to Section 4. 2.

There are two parameter read modes. For details on selection and switching of
modes, see 4.2.
Easy setting mode : Only the seven most frequently used parameters are
displayed.
Parameters can be registered as necessary. (max. 24
parameters)
Standard setting mode : Both basic and extended all parameters are displayed.
Y¢ Each press of the EASY key switches between the Easy setting mode and the
Standard setting mode.
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[ Status monitor mode) The mode for monitoring all inverter status.

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

= Refer to Section 8.
The inverter can be moved through each of the modes by pressing the MODE key.

| [x} II
PRG |e A

Frequency setting method

{@‘ — See 3.2.2.

RUN,

Standard monitor mode
(At power source on)

[N Y]

MON|
Status monitor mode Setting monitor mode
Monitoring of How to search and set
operation status {@\ parameters
= Refer to = Refer to Section 4.2.
Section 8.2.
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4.2 How to set parameters

There are two types of setting monitor modes: Easy mode and Standard setting mode. The mode active when power is
turned on can be selected at # 5 £ L. (Registered parameter display selection), and the mode can be switched by the
EASY key. Note, however, that the switching method differs when only the Easy mode is selected. For details, see 4.5.

{@ Turning the setting dial
Used to select items and incrementing/ =

decrementing values. Note)

MODE Used to .select the mode and return to EASY
the previous menu

Pressing the center of the setting dial
Used for executing operations and determining
values. Note)

Used to switch between the Easy and Standard
setting modes.

Each press alternately switches between the two
modes.

[ Easy setting mode ] : The mode changes to the Easy setting mode when the

EASY key is pressed and "£ A 5 5" is displayed.

Only the most frequently used 7 basic parameters are
displayed. (standard default)

Easy setting mode

Title

Function

2

Command mode selection

2
Ly [

Frequency setting mode selection

Acceleration time 1

Deceleration time 1

R el D Lo (e

N

Motor overload protection level 1

ol ol L B

"

Meter adjustment

o
(]
"
~

Registered parameter display selection

Y¢ In the Easy setting mode, the PRG lamp blinks.

Y¢ If the EASY key is pressed while the setting dial is being turned, values continue to be incremented or decremented

even if you release your finger from the setting dial.
This feature is handy when setting large values.

Note) Of the available parameters, number value parameters (4 £ [ etc.) are reflected in actual operation when the
setting dial is turned. Note, however, that the center of the setting dial must be pressed to save values even when

the power is turned off.

Note, also, that item selection parameters (~ /1 [} o etc.) are not reflected in actual operation by just turning the
setting dial. To reflect these parameters, press the center of the setting dial.
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Standard setting mode ] : The mode changes to the Standard setting mode when

—[ Basic parameters ]

—[ Extended parameters] :

L

the EASY key is pressed and "5 & /" is displayed.
Both basic and extended all parameters are displayed.

: This parameter is a basic parameter for the

operation of the inverter.
=> For details, refer to Section 5 in E6581595.
= For parameter tables, refer to Section 11.

The parameters for detailed and special
setting.

= For details, refer to Section 6 in E6581595.

= For parameter tables, refer to Section 11.

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

inverter is running.

[Basic parameters]

RUF (Guidance function)

AUl (Automatic acceleration/deceleration)
AUz (Torque boost setting macro function)
£ 10 d* (Command mode selection)

F 0 d* (Frequency setting mode selection)

[Basic parameters]

(Slowdown stop mode selection))
F 307 (Supply voltage correction
(limitation of output voltage))

FH (Maximum frequency)

Pt (V/F control mode selection)
EHP (Default setting)

SEE (Checking the region setting)

F 105 (Priority selection F3 ¢! (Reverse-run prohibition)

(Both F and R are ON)) F 3 1R (Carrier frequency control mode selection)
F 081 F 10 (Always-active function selection F350 (PID control)

112)
F 105 Analog/logic input selection (VI terminal) F40O0  (Auto-tuning)
F{{i{toF { !5 (Inputterminal selection 1Ato 5) F4Y5EF (Motor specific coefficient 2)
F {27 (Sink/source switching) FHEDto FY455 (Motor specific coefficient 7 to 9)
F {30t F {37 (Outputterminal selection 1A~1B) FE5[ 3 (Emergency stop selection)
F 35 (Output terminal logic selection(OUT-NO)) F&lO (Output phase failure detection mode selection)
F {44 (Factory specific coefficient 1A) FEOE  (Input phase failure detection mode selection)
F !5 {toF {55 (Inputterminal selection 1B~2C) F& '3 (Detection of output short-circuit during start-up)
F 30! (Auto-restart control selection) FEZ 7 (Undervoltage trip/alarm selection)
F 307 (Regenerative power ride-through control F& 3! (Factory specific coefficient 6A)
(Deceleration stop)) FEES (Logic output/pulse train output selection

F 305 (Overvoltage limit operation (OUT-NO))

FEE ! (Analog output signal selection)

*C 10 d and F 10 5 can be changed during operation by setting = 73 5=0.
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4.2.1  Settings in the Easy setting mode

The inverter enters this mode by pressing the MODE key when the Easy setting mode is selected

Easy setting mode (Default registered parameters)
When you are unsure of something Title
during operation:

Function

You can return to the Standard monitor Lhod Command mode selection
mode by pressing the MODE key Fnod Frequency setting mode selection
several times. Arr Acceleration time 1
dEl Deceleration time 1
EH- Motor overload protection level 1
I Connection meter adjustment
— PCEL Registered parameter display selection

Standard monitor mode

1) @ (2)
| Ehna fl—_g 7]

£7 A ] -
= 0
g e
- QO
o 5 YN 7o
: (8 (8)
sk
gs A [©) Yy () *
o5 | ACC [ T X—ieFiid
o N
2 %
(2}
R
nﬂ:)v
A
Cl’ E l‘_— * Parameter title and the setting

value are displayed alternately

W Setting parameters in the Easy setting mode

(1) Selects parameter to be changed. (Turn the setting dial.)

(2) Reads the programmed parameter setting. (Press the center of the setting dial.)
(3) Change the parameter value. (Turn the setting dial.)

(4) Press this key to save the change. (Press the center of the setting dial.)

# To switch to the Standard setting mode, press the EASY key in the Standard monitor mode. "5 £ 4" is displayed,
and the mode is switched.
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4.2.2 Settings in the Standard setting mode

The inverter enters this mode by pressing the MODE key when the Standard setting mode is selected.

B How to set basic parameters
When you are unsure of something
during operation:
You can return to the Standard monitor (2) Reads the programmed parameter setting. (Press the center of
mode by pressing the MODE key
several times.

(1) Selects parameter to be changed. (Turn the setting dial.)

the setting dial.)
(3) Change the parameter value. (Turn the setting dial.)

(4) Press this key to save the change. (Press the center of the

setting dial.)

Standard parameters
N
] @/
Lid g 5}
}v
3)
<«
|
T
L)
v,
k3
]
Lateg
Il
Basic parameter setting

> or
[ o
MODE]| * Parameter title and the setting

value are displayed alternately

Extended parameter setting

7 To switch to the Easy setting mode, press the EASY key in the Standard monitor mode. £ A 5 ¥ is displayed, and
the mode is switched.

D-6



TOSHIBA E6581595

W How to set extended parameters

Each extended parameter is composed of an "F "suffixed with a 3-digit figure, so first select and read out the heading
of the parameter you want"F {- -"to"F & - -". ("F {- -": Parameter starting point is 100, "F & - - ": Parameter
starting point is 800.)

(5) Select the title of the parameter you want to change. (Turn the setting dial.)

(6) Press the Enter key to activate the selected parameter. (Press the center of the setting dial.)

(7) Selects parameter to be changed. (Turn the setting dial.)

(8) Reads the programmed parameter setting. (Press the center of the setting dial.)

(9) Change the parameter value. (Turn the setting dial.)

(10) Press this key to save the change. (Press the center of the setting dial.)

W Adjustment range and display of parameters
H {: Anattempt has been made to assign a value that is higher than the programmable range. (Note that the setting of
the currently selected parameter may exceed the upper limit as a result of changing other parameters.) :
L I Anattempt has been made to assign a value that is lower than the programmable range. (Note that the setting of
the currently selected parameter may fall below the lower limit as a result of changing other parameters.)
If the above alarm is flashing on and off, values that exceed H ! or are equal or lower than /. i cannot be set.

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

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

[ Changed parameters history search (history function) ]

This function automatically searches for the last five parameters whose settings have
been changed. To use this function, select the 5 . 5 parameter. (Any changes are

displayed regardless of whether or not they are the same as standard defaults.)
= For more details, refer to Section 5.1 in E6581595.

[ Set parameters by purpose (Guidance function) |4 1f F ]

Only parameters required for a special purpose can be called up and set.

To use this function, select parameter A L F

= For details, see 5.2 in E6581595.
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[ Reset parameters to default settings [E 5 F] ]

Use the £ Y 7 parameter to reset all parameters back to their default settings. To use

this function, set parameter = 5 F=5 or 7.
= For more details, refer to Section 4.3.2.

[ Call saved customer settings M’r"’]

Customer settings can be batch-saved and batch-called.

These settings can be used as customer-exclusive default settings.
To use this function, set parameter - 5 F=7 or 5.

= For details, see 4.3.2.

[ Search changed parameters ]

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

= For more details, refer to Section 4.3.1.

4.3.1  Searching for and resetting changed parameters
ur U |:Automatic edit function

|/ * Function

: Automatically searches for only those parameters that are programmed with values different from the standard

" default setting and displays them in the [ - 1{. Parameter setting can also be changed within this group.

Note 1: If you reset a parameter to its factory default, the parameter will no longer appear in I - L.

Note 2: It may take several seconds to display changed parameters because all data stored in the user parameter
group &~ i is checked against the factory default settings. To cancel a parameter search, press the MODE
key.

Note 3: Parameters which cannot be reset to the default setting after setting + 4 F to 7 are not displayed.
= Refer to Section 4.3.2 for details.
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B How to search and reprogram parameters

Panel operation LED display Operation
Displays the operation frequency (operation stopped).
o.o (When standard monitor display selection is setas F 7 (5=
[operation frequency])
AUH Displays the first basic parameter "History function (5 L/ H)."
(@\ Ol Turn the setting dial, and select [ - L.
" Press the center of the setting dial to enter the user parameter setting
= H change search mode.
Searches for and displays parameters different to the default settings.
(@ arr Parameters are changed by either pressing the center of the setting
=\ or b dial or turning it to the right. (Turning the setting dial to the left
searches for parameter in the reverse direction.)
@ B.0 Press the center of the setting dial to display set values.
=
{@ 5.0 Turn the setting dial, and change set values.

Press the center of the setting dial to set values. The parameter name
and set value light alternately and are written.

Use the same steps as those above and turn the setting dial to

o\ " -
@ (|U, . ,f) display parameters to search for or whose settings must be changed,
Y ' and check or change the parameter settings.
{@ Ll When [ ~ 1 appears again, the search is ended.

A search can be canceled by pressing the MODE key. Press the key
once while the search is underway to return to the display of
parameter setting mode. Pressing it while searching returns to the
5~ L display.

After that you can press the MODE key to return to the status monitor
mode or the standard monitor mode (display of operation frequency).
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4.3.2 Return to default settings
: Default setting

e Function
It is possible to return groups of parameters to their defaults, clear run times, and record/recall set
parameters.

Title Function Adjustment range Default setting

50Hz default setting

60Hz default setting

Default setting 1 (Initialization)

Trip record clear

Cumulative operation time clear

Initialization of type information 0

Save user setting parameters

Load user setting parameters

Cumulative fan operation time

record clears

10-12: -

13: Default setting 2 (complete
initialization)

* This function will be displayed as 0 during reading on the right. This previous setting is displayed.
Example:[F [T

E4qF Default setting

©CENIARON2O

* £ 4F cannot be set during the inverter operating. Always stop the inverter first and then program.

Programmed value

50 Hz standard setting (£ 5F={)

Setting £ 4 F to { sets the following parameters for base frequency 50 Hz use.
(The setting values of other parameters are not changed.)

» Max. frequency (F H) : 50Hz o Upper limit frequency (/1) : 50Hz

« Base frequency 1 (L) : 50Hz « Base frequency 2 (F { 70) : 50Hz

o VI input point 2 frequency (F 21 )  : 50Hz o Motor rated RPM (F & { 7) : 1410 min”'
60 Hz standard setting (£ 4 F=2)

Setting £ 4 F to £ sets the following parameters for base frequency 60 Hz use.

(The setting values of other parameters are not changed.)

» Max. frequency (F H) : 60Hz o Upper limit frequency (/1) : 60Hz

« Base frequency 1 (L) : 60Hz « Base frequency 2 (F { 70) : 60Hz

o VI input point 2 frequency (F 21 %)  : 60Hz o Motor rated RPM (F 4 { 7) 21710 min”'
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| Default setting 1 (- 47 = J)

Setting £ 4 F to 3 will return parameters to the standard values that were programmed at the factory.

(Refer to 4.2.6)

4 When 7 is set, is displayed for a short time after the settings are configured, and then
disappears. Then the inverter is in standard motor mode. In this case, the trip history data is cleared.

~
:, Be aware that the following parameters do not return to the standard factory settings even if £ 5 F=3 is \|
| set for maintainability. (To initialize all parameters, set £ 5 7= {3.) :
: o F 15 L : Meter selection e F 555 : Logic output/pulse train output |
: o F/1 : Meter adjustment gain selection (OUT-NO) :
| « 5F F . :Check the region settings selection e £ 55 ! :Analog output signal selection :
: o £ {1 5: Analog/logic input selection (VI terminal) e F 5 5 { : Analog output inclination characteristic |
: o F {2 7: Sink/source switching o F 557 :Analog output bias :
I e F 4701 Vlvoltage input bias e 555 3 : Factory specific coefficient 6D :
: o F 47 {:Vlvoltage input gain e FHEL : Free memo Il
\ '

Trip record clear (£ 4 F = 4) |

Setting £ 4 F to  initializes the past four sets of recorded error history data.
Y The parameter does not change.

Cumulative operation time clear (£ 4F = 5) |

Setting £ 4 F to 5 resets the cumulative operation time to the initial value (zero).

Cumulative operation time clear (£t 4 F = §) |

Setting £ 5 F to & clears the trips when an £ £ 4 F format error occurs. But if the £ £ 4 ' displayed, call us.

Save user setting parameters (£ 57 = 7) |

Setting £ 5 F to 7 saves the current settings of all parameters. (Refer to 4.2.7)

Load user setting parameters (£ 5 F = &) |

Setting £ 4 7 to 5 loads parameter settings to (calls up) those saved by setting £ 4 F to 7. (Refer to 4.2.7)
4 By setting £ 4 to 7 or &, you can use parameters as your own default parameters.

Cumulative fan operation time record clear (£ 57 = 5) |

Setting £ 5 F to 5 resets the cumulative operation time to the initial value (zero).
Set this parameter when replacing the cooling fan, and so on

Default setting 2 (- ¥F = {3) |

Set &£ 4 F to {3 toreturn all parameters to their default settings. (See 4.2.6.)

When {3 is set, is displayed for a short time after the settings are configured, and then
disappears. Then setup menu 5 £ £ is displayed. After reviewing the setup menu items, make a setup
menu selection. In this case, all parameters are returned to their defaults, and the trip history data is cleared.
(See 3.1.)
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4.4  Checking the region settings selection

[GEE |: Checking the region setting

* Function
The region selected on the setup menu can be checked.
Also, the setup menu can be started to change to a different region.

Title Function Adjustment range Standard defaults

0: Start setup menu
1: Japan (read only)
5 E E Checking the region setting 2: North America (read only) *
3: Asia (read only)

4: Europe (read only)
* Depends upon the setup menu settings. 1 to 4 are displayed.

W Content of region settings
The number displayed when parameter 5 £ £ is read indicates which of the following regions was selected on
the setup menu.

{: /P (Japan) is selected on the setup menu.
21 L/ 5 A (North America) is selected on the setup menu.
3: A5 !R (Asia, Oceania) is selected on the setup menu.
H: E LI (Europe) is selected on the setup menu.

The setup menu is started by writing 5 £ £=07.
For details, see 3.1.

Note: { to 4 set to parameter 5 £ F are read-only. Be aware that they cannot be written.
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4.5 EASY key function

: Registered parameters display selection
[F 15 ! |to[F 7 74]: Easy setting mode parameter 1 to 24

’
I+ Function ‘,
: It is possible to switch between standard mode and easy setting mode using the EASY key. |
| Up to 24 arbitrary parameters can be registered to easy setting mode. :

[Parameter setting]
Title Function Adjustment range Default setting

£ Standard setting mode at power on
: Easy setting mode at power on 0

Registered parameters |
~: Easy setting mode only

display selection

FREL

It is possible to switch between standard mode and easy setting mode using the EASY key.
The way parameters are read out and displayed varies according to the mode selected.

Easy setting mode
Allows pre-registration (easy setting mode parameters) of frequently changed parameters and reading of only
registered parameters (maximum of 24 types).

Standard setting mode
Standard setting mode in which all parameters are read out.

[How to read out parameters]

To enter the setting monitor mode, switch to the setting monitor mode using the EASY key, and then press the
MODE key.

Turn the setting dial to read the parameter.

The relation between the parameter and the mode selected is shown below.

PSEL FO
* When the power is turned on, the inverter is in standard mode. Press the EASY key to switch to easy setting
mode.
PSEL !
* When the power is turned on, the inverter is in easy setting mode. Press the EASY key to switch to standard
mode.
PSEL =2

* Always in easy setting mode.
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[How to select parameters]
In easy setting mode, only parameters registered to parameters 1 to 24 are displayed in order of registration.
The values of the default settings are shown in the table below.

[Parameter setting]

Title Function Adjustment range Default setting
£I54 Easy setting mode parameter 1 0-955 I&nod
F£I52 Easy setting mode parameter 2 0-95%8 Y (Fhod)
Fi53 Easy setting mode parameter 3 0-555 g (RCD)
Fi54 Easy setting mode parameter 4 0-555 0 dED)
Fi5c5 Easy setting mode parameter 5 0-95%5 500 (EHF)
Fi5k Easy setting mode parameter 6 0-555 & (Fh
57 Easy setting mode parameter 7
- - £-399 939

(No function)
Fi1313 Easy setting mode parameter 23
F1i4 Easy setting mode parameter 24 0-555 50 (PSEL)

Note: If any number other than communication numbers is specified, it is regarded as 5§ 5 5 (no function
assigned).
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5. Main W

Before you operate the inverter, the parameters that you must first program are the basic parameters.

5.1 Searching for changes using the history function

(RLH)

: History function

History function (A L/ H):

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

-, within this group AL/ H.

Notes on operation

o If no history information is stored, this parameter is skipped and the next parameter “5 Lf F " is
displayed.

e HEFAd and £~ d are added respectively to the first and last parameters in a history of changes.

B How to use the history function

Operation panel . .
action LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection ~ 7 {[i={! [Operation
frequency])

RUH The first basic parameter “A L/ X" (history function) is displayed.

The parameter that was set or changed last is displayed.

8.0 Press the center of the setting dial to display the set value.

BB ]

(@\ 5.0 Turn the setting dial to change the set value.
Press the center of the setting dial to save the changed value. The
S5.0<RCL | parameter name and the programmed value will flash on and off
= alternately.
{ \ . Turn the dial as described above to search for and display changed
parameters to check and change the settings.

YA HERd H E A d: First historic record
(End) £ v o' Last historic record

E-1
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Parameter
d|sEIay Press the MODE key to return to the parameter setting mode
At CAUMY
‘i After that you can press the MODE key to return to the status
Er-F monitor mode or the standard monitor mode (display of operation
'-¢ frequency).
o
Li.Lt

Note: The following parameters are not displayed in this auh, even if they are the most recent changes.

)’

F L (Operation frequency of operation panel), A i/ F (Guidance function), AL/ { (Automatic
acceleration/deceleration), 5 L/ 2 (Torque boost setting macro function), £ 4 7 (Default setting), 5 £ £

(Checking the region setting),

700 (Prohibition of change of parameter settings)

5.2  Setting a parameter using the guidance function

(

D g

L

Lo

)

: Guidance function

B N N A A A A A A AN AR A EAEAEAEAEAEANAEAEARAEAERRRRRRRRRREE,,
o .,

esEEEEEEEEEEEEEEEEE,
o LN

function (

oo
Ly

Guidance function (5 L/ F):
The guidance function refers to the special function of calling up only functions necessary to set up
the inverter in response to the user’s needs. When a purpose-specific guidance is selected, a
group of parameters needed for the specified application (function) is formed and the inverter is
switched automatically to the mode of setting the group of parameters selected. You can set up the
inverter easily by simply setting the parameters in the group one after another. The guidance

F) provides four purpose-specific guidance.

., f
R EEEEEEEE NN NN AN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEssEssEsEsssEEsssssssssssas®

o
Yannnnmnnnnnnnnnnnnn®

O

Title

Function

Adjustment range

Default setting

ALF

Guidance function

0:-

1: - Note 1

2: Preset speed guidance

3: Analog input signal guidance

4: Motor switching guidance

5: Motor constant setting guidance

0

Note: 1 is for manufacturer's settings. Do not change the settings.
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W How to use the guidance function
Here are the steps to follow to set parameters, using the guidance function. (When the basic setting guidance
(LU F)issetto1)

Operation panel
P . P LED display Operation
action
Displays the operation frequency (operation stopped).
oo (When standard monitor display selection ~ 7 {={1 is set to 0 [operation
frequency]).
LUK The first basic parameter "History (5 Lf H)" is displayed.
{@ AUF Turn the setting dial to select the guidance function (A L F).
@ o Press the center of the setting dial to display 7.
=
f \ 5 Turn the setting dial to change to the purpose-specific guidance
@ = setting value "2'".
@ rnod Press the center of the setting dial to display the purpose-specific
B L guidance parameter group (refer to table below).
{ \ After moving to the purpose-specific guidance parameter group, use
* ok %k %k ) ’
@ the setting dial to change the parameters.
{ \ £ n d is dialyzed on completion of the setting of the guidance parameter
End group.
Display of parameter
A '1’ ! Press the MODE key to exit the guidance parameter group.
By pressing the MODE key, you can return to the default monitoring mode
Fr-F (display of operation frequency).
|
i
e

o RN NN NN RN RN NN RN RN AR AR R R R R R R R R R R RN NN NN AN AN AR AR RRRRREEEEEREEE,
o

E If there is anything you do not understand during this operation, press the MODE key several times to start over
= from the step of AL/ H display.
E HE R d or £~ d is affixed respectively to the first or last parameter in each guidance wizard parameter group.

S E R R R E R R R AR RN EE RN EEEA A NEEEAAANEERAAANEERAAANEERAAEEREASEEEEEEEEEEEEEEEEEEREES

Cannnnnnnad
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Motor constant setting
guidance
RUF=5

[ T X Ralnte

bl e B v

U o i i i o
RN VR TR TN

guidance
=Y

Motor 2 switching operation
AUF

ks - ©3 TNy ALA Ry T
T-TSTST- 3 Tt LC3Lghgrt eSOy
T R R R - T A TR
O O O e I LT - [T Ty T T g T T

Analog input operation
guidance
RUF=3

s o T g I
[ L PRI Lbn Lot Pt i Lot
el nieg SR NN P g S Rl K WL N ]
R L e B

guidance
=2

Preset-speed setting
AUF

R L I Ny D ] LRy o R g Ny e g
[ L RN} Lo Bt W e R § Ko gl o o o n oy oy o Ly
L e e g e R T T N R N L R Y
LR gy LN et TN I N I R K N L L A R LR L NI U N R N R N U

Table of parameters that can be changed using the guidance function

TOSHIBA

K
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5.3  Setting acceleration/deceleration time

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

e Function H
1) For acceleration time 1 A L [ programs the time that it takes for the inverter output frequency to go from§
OHz to maximum frequency F H.
2) For deceleration time 1 o £ [ programs the time that it takes for the inverter output frequency to got
from maximum frequency ~ 4 to OHz.

5.3.1  Automatic acceleration/deceleration

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

* Adjusts the acceleration/deceleration time automatically within the range of 1/8 to 8 times as long as the
time set with the 7 I or & £ [, depending on the current rating of the inverter.

=2

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

Output . Output .
frequency (Hz) A\ | When load is small frequency (Hz) A | VVhenloadislarge
* i A
»
0 > 0 >
> «—> > < > o
Acceleration Deceleration Acceleration Deceleration
time time time time
%Shorten acceleration/deceleration time% %Lengthen acceleration/deceleration time%
Set AL! ! (automatic acceleration/deceleration) to { or 2.
Parameter setting]
Title Function Adjustment range Default setting
0: Disabled (manual)
Rud Automatic acceleration/deceleration 1: Automatic 0
2: Automatic (only at acceleration)

Y% When automatically setting acceleration/deceleration time, always change the acceleration/deceleration
time so that it conforms to the load. The acceleration/deceleration time changes constantly with load
fluctuations. For inverters that requires a fixed acceleration/deceleration time, use the manual settings
(RO, JED).
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% Setting acceleration/deceleration time (A £ L, £ ) in conformance with mean load allows optimum
setting that conforms to further changes in load.

Y Use this parameter after actually connecting the motor.

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

¥ Do notuse AL/ { = { when using a brake module (optional).

Methods of setting automatic acceleration/deceleration]

Operation panel LED display Operation
action
Displays the operation frequency.
0.0 (When standard monitor display selection £ 7 {7 is setto I
[Operation frequency])
RUH The first basic parameter “A I/ H” (history function) is displayed.
@ AU Turn the setting dial to the right to change the parameter to A 1f /.
@ n Parameter values can be read by pressing the center of the setting
g h
X dial.
@ H Turn the setting dial to the right to change the parameter to 1 or 2.
-7 Press the center of the setting dial to save the changed parameter.
- enu 4/ ! and the parameter are displayed alternately.

5.3.2 Manually setting acceleration/deceleration time

Set acceleration time from 0.0 (Hz) operation frequency to maximum frequency ~ H and deceleration time as
the time when operation frequency goes from maximum frequency ~ H to 0.0 (Hz).

Output frequency (Hz)‘\

AL = (Manual)

° >
4—’| Time [sec]

PENY
<+
| F|
Parameter setting]
Title Function Adjustment range Default setting
I L | Acceleration time 1 0.0-3000 sec. 10.0
dEr Deceleration time 1 0.0-3000 sec. 10.0

Note: When the acceleration/deceleration time is set to 0.0 seconds, the inverter accelerates and decelerates
0.05 seconds.
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% If the programmed value is shorter than the optimum acceleration/deceleration time determined by load
conditions, overcurrent stall or overvoltage stall function may make the acceleration/deceleration time
longer than the programmed time. If an even shorter acceleration/deceleration time is programmed, there
may be an overcurrent trip or overvoltage trip for inverter protection. (For further details, see 13.1)

5.4 Increasing starting torque

[F L 2 ]: Torque boost setting macro function

* Function
Simultaneously switches inverter output (V/F) control and programs motor constants automatically (On-
line automtic-tuning function) to improve torque generated by the motor. This parameter integrates the
setting of special V/F control selection such as vector control.

Title Function Adjustment range Default setting
0: Disabled
Auz Torque boost setting macro 1: Automatic torque boost + auto-tuning 0
= function 2: Vector control + auto-tuning
3: Energy saving + auto-tuning

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

Ex.

:I Caution:

I When the torque boost setting macro function A !/ ' is set, look at the motor's name plate and set the
: following parameters.

: wl, : Base frequency 1 (rated frequency)

: wi w  :Base frequency voltage 1 (rated voltage)

: F 405 : Motor rated capacity

1 F Y {5 : Motor rated current

: F 4 {7 : Motor rated speed

: Set the other motor constants as necessary.

1) Increasing torque automatically according to the load

| Al issetto { (automatic torque boost + auto-tuning) |

When torque boost setting macro function control A !/ & is set to 1 (automatic torque boost + auto-tuning),
the inverter keeps track of the load current in any speed range and automatically adjusts the output voltage to
ensure enough torque and stable operation.




TOSHIBA E6581595

2

~

Note 1: The same characteristic can be obtained by setting the V/F control mode selection parameter F & to
2 (automatic torque boost control) and the auto-tuning parameter F 4 7 to 2 (auto-tuning).
= See 5.1.1 and 6.14

Note 2: Setting A L& to { automatically programs £ to .

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

| A2 is setto & (vector control + auto-tuning) |

Setting torque boost setting macro function control A Lf £ to & (vector control + auto-tuning) provides high
starting torque bringing out the maximum in motor characteristics from the low-speed range. This suppresses
changes in motor speed caused by fluctuations in load to provide high precision operation. This is an
optimum feature for elevators and other load transporting machinery.

Note 1: The same characteristic can be obtained by setting the V/F control mode selection parameter
P £ to 3 (vector control) and the auto-tuning parameter F 4 [/ [J to & (auto-tuning).
= See 5.1.1 and 6.14

Note 2: Setting AL/ & to £ automatically programs P £ to 3.

3) Energy-saving operation

| Al is setto 3 (energy saving + auto-tuning) |

When torque boost setting macro function control A Lf 7 is setto 3 (energy saving + auto-tuning), the
inverter always passes a current appropriate to the load for energy saving.

Note 1: The same characteristic can be obtained by setting the V/F control mode selection parameter

F L to 4 (automatic energy saving) and the auto-tuning parameter F 4 [J [ to & (auto-tuning).
Note 2: When A Li ' is setto 3, P £ is automatically setto 4.

Example of parameter setting]

Operation panel . .
action LED display Operation
Displays the operation frequency. (Perform during operation stopped.)
oo (When standard monitor display selection £ 7 {7 is set to I
[Operation frequency])
RUH The first basic parameter “A L/ X" (history function) is displayed.
\ Auz Turn the setting dial to the right to change the parameter to A 1/
@ = (torque boost setting macro function).
n n Parameter values can be read by pressing the center of the setting
=) o dial.
\ Turn the setting dial to the right to change the parameter to 3
@ a 3 (energy saving + auto-tuning). (Right side is the setting value, left
side is the history of the previous setting.)
0 3o AU Press the center of the setting dial to save the changed parameter.
o\ Y UL | mii 3 and the parameter are displayed alternately.
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If vector control cannot be programmed....

First read the precautions about vector control in 5.11, 6.
i 1) If the desired torque cannot be obtained = see 6.14 Selection 2
2) If auto-tuning error "£ £ = {" appears = see 6.14 Selection 3

W A/ (Torque boost setting macro function) and & (V/F control mode
selection)
Automatic torque boost is the parameter for setting V/F control mode selection (F £ ) and auto-tuning
(F 40 ) together. That is why all parameters related to change automatically when A L 2 is changed.

Automatically programmed parameters
AUz PE F40o
&1 ! Displays i after resetting - | Check the programmed value of #£. | - !
/ /:Sttgmjar::ﬁgtorque poost* £ | Automatic torque boost ¢ E Fge;fltj;?ixecution)
2 | Vector control + auto-tuning 3 | Sensorless vector control = E Fge:#;?ixe cution)
3 | Energy saving + auto-tuning 4 | Energy saving Z i Fge;#;?ixecuﬁon)

4) Increasing torque manually (V/F constant control)

This is the setting of constant torque characteristics that are suited for such things as conveyors. It can also
be used to manually increase starting torque.

If V/IF constant control is programmed after changing & L/ 2,

Set V/F control mode selection & £ = [ (V/F constant).

= see 5.11
Note 1: To further increase torque, increase the torque boost amount 1., & .
How to set the torque boost amount 1., & = see 5.12
Note 2: V/F control selection 7 £ = 1 (variable torque) is an effective setting for load such as fans and
pumps. = see 5.11
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5.5 Selection of operation mode

[£ 775 d]: Command mode selection
[F D J | Frequency setting mode selection

* Function
These parameters are used to specify which input device (operation panel, terminal board, or RS485
communication) takes priority in entering an operation stop command or frequency setting command
(terminal block VI, setting dial 1 (storing by pressing center of setting dial), RS485 communication, or
UP/DOWN from external contact).

<Command mode selection>

Title Function Adjustment range Default setting
0: Terminal board
LMl d | Command mode selection 1: Panel keypad (including remote keypad) 1

2: RS-485 communications

Programmed value

. Terminal board . .

N ON and OFF of an external signal Runs and stops operation.
(. Panel keypad Press the and keys on the panel keypad to run and stop.
!+ | operation

Operation can also be done from the extension panel.

c-': RS8485 - Run/stop operations from an external device.
communication
s

* There are two types of function: the function that conforms to commands selected by [ /77 &, and the function
that conforms only to commands from the terminal board. See the table of input terminal function selection in
11.6.

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

setting of £ /100 .

<Frequency setting mode selection>
Title Function Adjustment range Default setting

0: Terminal board VI

1: Setting dial 1 (press in center to save)

2: Setting dial 2 (saved even if power is off) 2

3: RS485 communication

F Il d |Frequency setting mode selection

5 UP/DOWN from external logic input
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[Programmed value

A frequency command is set by means of external signals (VI terminal: 0 - 5/

o Vlinput
0 - 10 Vdc, or 0 (4) - 20 mAdc).
‘. Frequencies are set by rotating the setting dial on the inverter. Press the center
(.
of the setting dial to save the frequency setting value.
_ Frequencies are set by rotating the setting dial on the inverter. Like the position
o of notches in a volume knob, the frequency setting value at the position of the
notch is saved.
_-'Z Frequencies are set by commands from an external control unit.
5 : Y| Frequencies are set by up/down commands from a terminal.

¥ No matter what value the command mode selection { /7 [} & and the frequency setting mode selection
F 111 d are set to the control input terminal functions described below are always in operative state.
* Reset terminal (valid only for tripping if set for programmable input terminal function)
e Standby terminal (when programmed by programmable input terminal functions).
e External input tripping stop terminal command (when so set using the programmable input terminal
function)
e Coast stop command terminal (if set for programmable input terminal function)
% To make changes in the command mode selection £ /7 & and the frequency setting mode selection 1
F 110 d, first stop the inverter temporarily.
(Can be changed while in operation when F 735 is setto [J.)
Y Priority commands from communications or terminal blocks are given priority over * /7 {J o

B Preset-speed operation
£ 110 d: Setto I (Terminal board).
F 10 d: Valid in all setting values.

B Input terminal settings
Assign the following functions to the input terminal to allow switching of the frequency command by turning
the terminal ON/OFF.

Input terminal function ON OFF

48 Switching from communication Valid running via communication: Communication
to local Local (F M1 d, L 11l d settings)

106 E{ggﬁe“y command terminal | o inal block (V) valid F 10 d settings

Note 1: Each of the following numbers (49, 107) are reverse signals.
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B Example of run and frequency command switching

Command mode and frequency setting mode switching

i -
Command |
mode selection .
rnn Terminal block RS485 communication With remote keypad
active (CMTB) priority clear (option) RKP007Z
Input terminal (SCLC)

5 Terminal
block

i
i
|
function Input terminal function I
. :108/109 :48/49 | LoC
Terminal block . Key
| / REM .
! (valid when
Panel | F132=0)
|
,RS',485 | Internal
communications RS-485 ! operation
communications I command
|
|

Frequency | . Panel |
setting mode | (RUN/STPP key)
selection | |
Fng [ | |
Terminal block [ |
active (FMTB) | . I
Terminal block VI—] Input terminal | |
function I | |
Setting dial 1_| 1067107 I I |
Setting dial 2 |— I |
|
RS-485 _|
communications Internal
frequency
External contact — command
Up/down Terminal VI
— RS-485

communications Setting dial 2

(Up/down key)
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5.6 Meter setting and adjustment

[FIT5 L | Meter selection
[ FIT_ | Meter adjustment

For details, see 3.4.

5.7 Forward/reverse run selection (Panel keypad)

[_F | Forward/reverse run selection (Panel keypad)

] e Function

Program the direction of rotation of the motor when the running and stopping are made using the RUN
key and STOP key on the operation panel.

Valid when £ /1 & (command mode) is setto ¢ (operation panel).

B Parameter setting

Title Function Adjustment range Default setting

0: Forward run
1: Reverse run
Forward/reverse run selection 2: Forward run (F/R switching on

(Panel keypad) remote keypad)
3: Reverse run (F/R switching on
remote keypad)

* When F - is set to &, the standard monitor is displayed, pressing the FWD/REV key on the extension
panel (option RKP007Z) changes the direction of rotation from reverse to forward after displaying the
message F - - r.

Pressing the FWD/REV key again changes the direction of rotation from reverse to forward after
displaying the message F - - F.

* Check the direction of rotation on the status monitor. For monitoring, see8.1
F r - F: Forward run
F r - - : Reverse run

* When the F and R terminals are used for switching between forward and reverse rotation from the
terminal board, the F - forward/reverse run selection parameter is rendered invalid.
Short across the F-CC terminals: forward rotation
Short across the R-CC terminals: reverse rotation.

* The inverter was factory-configured by default so that shorting terminals F-CC and terminals R-CC
simultaneously would cause the motor to slow down to a stop.
Using the parameter F {[J 5, however, you can select between forward run and reverse run.
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5.8 Maximum frequency

: Maximum frequency

"o Function

1) Programs the range of frequencies output by the inverter (maximum output values).
2) This frequency is used as the reference for acceleration/deceleration time.

* If FH is increased, adjust the upper limit frequency

When [FH]=80Hz

When [FH]=60Hz

Output frequency
(Hz)
80Hz
60Hz
A
Vgl
0 100%

B Parameter setting

his function determines the value;
i inline with the ratings of the motor
and load. H
i+ Maximum frequency cannot be

i adjusted during operation.To

adjust, first stop the inverter.

Frequency setting signal (%)

L1 as necessary.

Title

Function

Adjustment range

Default setting

FH

Maximum frequency

30.0-400.0 (Hz)

*

* Depends upon the setup menu settings. 50.0, 60.0, or 80.0 (Hz) is selected.
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5.9 Upper limit and lower limit frequencies
[ I ] Upper limit frequency
L L T Lower limit frequency

i e Function

Programs the lower limit frequency that determines the lower limit of the output frequency and the upper
limit frequency that determines the upper limit of that frequency.

Command frequency (Hz)

EAA
7| ad

Command frequency (Hz)

DA

|

- s

-7

Ny,
100%

0 o 100%
Frequency setting signal

* Frequencies that go
higher than &/ will not

0
Frequency setting signal
* Command frequency

cannot be set lower than
be output. Ll
B Parameter setting
Title Function Adjustment range Factory.default
setting
Ut Upper limit frequency 0.5- FH (Hz) *®
L Lower limit frequency 0.0-UL (Hz) 0.0
* Depends upon the setup menu settings. 50.0, or 60.0 (Hz) is selected.

Note: Do not set a value 10x larger than .. (base frequency 1) and £ 7 (base frequency 2) for !/ . Ifa
large number is set, the output frequency can only be output at 10 times of minimum value .. and
Fian.
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5.10 Base frequency

[ L | Base frequency 1
[ L u | Base frequency voltage 1

{ e Function
Sets the base frequency and the base frequency voltage in conformance with load specifications or the
Base frequency.

Note: This is an important parameter that determines the constant torque control area.

Base frequency vol )\
=
Q
g
2
g
3
]
0 >
Output frequency (Hz)
Title Function Adjustment range Factory default setting
ul Base frequency 1 20.0-400.0 (Hz) *
ul Base frequency voltage1 50-330 (V) *

* Depends upon the setup menu settings. 50.0 or 60.0 (Hz) is selected for .., and 200, 220, or 230 (V) is
selected for o/ .
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5.11 Selecting control mode

[FE ]: VIF control mode selection

e Function

With VF-nC3, the V/F controls shown below can be selected.
O VIF constant
O Variable torque
O Automatic torque boost control *1
O Vector control *1
O Energy saving *1

(*1)  Parameter setting macro torque boost: /! 2 parameter can automatically set this parameter and auto-

tuning at a time.

B Parameter setting

Title Function Adjustment range Default setting

0: V/F constant

1: Variable torque

PE V/F control mode selection 2: Automatic torque boost control 0

3: Vector control

4: Energy-saving

Note: P £ (V/IF control mode selection) is valid only for the first motor.
Changes to "V/F constant control" when switching to the second motor, regardless of the F £ setting.

Steps in setting are as follows
(In this example, the V/F control mode selection parameter 7 £ is setto 3 (Vector control).

Setting V/F control mode selection to 3 (sensorless vector control)]

Oper:gggnpanel LED display Operation
Displays the operation frequency. (Perform during operation stopped.)
oo (When standard monitor display selection £ 7 {7 is setto I
[Operation frequency])
RUH The first basic parameter “A L/ X" (history function) is displayed.
@\ PL Rotate the settings dial to the right, and change the parameter to F £
(control selection).
@ . Parameter values can be read by pressing the center of the setting
= Y dial (the default setting is [J:V/F constant).
\ Rotate the settings dial to the right, and change the parameter to 7
@ 3 (vector control).
@ 7 P Press the center of the setting dial to save the changed parameter.
= P £ and parameter set value “3” are displayed alternately.
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Caution:
When the V/F control mode selection '  is set to ': Automatic torque boost control, 7': Vector control, o
“: Energy-saving, be sure to set the following parameters according to the motor's name plate.

wl : Base frequency 1 (rated frequency)
ulu : Base frequency voltage 1 (rated voltage)
FHOs : Motor rated capacity

F4 5 : Motor rated current

Fuaid : Motor rated speed
Set the other motor constants as necessary

1) Constant torque characteristics
| Setting of V/F control mode selection 7 £ to [ (V/F constant) |

This is applied to loads with equipment like conveyors and cranes that require the same torque at low
speeds as at rated speeds.

Base frequency voltage ‘\

El

e O Output voltage (%)

N,
Base frequency[u2] 7 Output frequency (Hz)

* To increase the torque further, increase the setting value of the manual torque boost . & .
= For more details, see 5.12.

2) Setting for fans and pumps

| Setting of V/F control mode selection P & to { (variable torque)

This is appropriate for load characteristics of such things as fans, pumps and blowers in which the torque in
relation to load rotation speed is proportional to its square.

N
7

Base frequency voltage

<> Output voltage(%)

S}

Ny,
’Ou!pu! frequency (Hz)

Base frequency
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3) Increasing starting torque
| Setting of V/F control mode selection F £ to & (automatic torque boost control) |

Detects load current in all speed ranges and automatically adjusts voltage output (torque boost) from inverter.
This gives steady torque for stable runs.

Base frequency voltage‘\
S
T
j=
s
©
>
5
a
s
[e]
[Automatically ¢
adjusts the
amountof torque 0 Ny,

>
boost. Base frequency Output frequency (Hz)

Note: This control system can oscillate and destabilize runs depending on the load. In this case, set
V/F mode selection 7 £ ={} (V/F constant) and increase manual torque boost v /.

* Motor constant must be set .

If the motor you are using is a 4P Toshiba standard motor and if it has the same capacity as the inverter,
there is basically no need to set the motor constant. In any other case, set the following parameters
according to the motor's name plate.

w i (base frequency 1), u L s (base frequency voltage 1), F % 0 5 (motor rated capacity), ¥ 4 {5 (motor
rated current), £ 4 { 7 (motor rated speed)

Be sure to set £ 4 {5 (rated current of motor) and F 4 { 7 (rated speed of motor) correctly, as specified on
the motor’s nameplate. For the setting of 7 & {& (no-load current of motor), refer to the motor test report.
There are three procedures for setting the other motor constants.

1) Auto torque boost and a motor constant (auto-tuning) can be set at once.

To do so, set the basic parameter 51/ to . =For details, see 1in 5.2.
2) The motor constant can be automatically set (auto-tuning).

Set the extended parameter F 4 to 2. = For details, see 6.14, selection 2.
3) Each motor constant can be set individually. = For details, see 6.14, selection 3.

4

=~

Vector control - increasing starting torque and achieving high-precision operation.
| Setting of V/F control mode selection 7 £ to 3 (Vector control)

Using sensor-less vector control will provide the highest torque at the low speed ranges.
(1) Provides large starting torque.

(2) Effective when stable operation is required to move smoothly up from the low speeds.
(3) Effective in elimination of load fluctuations caused by motor slippage.
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% Motor constant must be set

5

6

~

~

If the motor you are using is a 4P Toshiba standard motor and if it has the same capacity as the inverter,
there is basically no need to set the motor constant. In any other case, set the following parameters
according to the motor's name plate.

w L (base frequency 1), u L s (base frequency voltage 1), F 4[5 (motor rated capacity), F & {5 (motor
rated current), 5 4 { 7 (motor rated rpm)

Be sure to set F 4 {5 (rated current of motor) and £ 4 ! 7 (rated speed of motor) correctly, as specified on
the motor’s nameplate. For the setting of # 4 {5 (no-load current of motor), refer to the motor test report.
There are three procedures for setting the other motor constants.

1) The sensorless vector control and motor constants (auto-tuning) can be set at a time.

Set the basic parameter AL/ 2 to . = For details, see 1in 5.2.
2) The motor constant can be automatically set (auto-tuning).

Set the extended parameter F 4 to 2. = For details, see 6.14, selection 2.
3) Each motor constant can be set individually. = For details, see 6.14, selection 3.

Energy-saving
| Setting of V/F control mode selection 7 £ to 4 (Energy-saving) |

Energy can be saved in all speed areas by detecting load current and flowing the optimum current that fits
the load.

Motor constant must be set

If the motor you are using is a 4P Toshiba standard motor and if it has the same capacity as the inverter,
there is no need to set the motor constant. In any other case, set the following parameters according to the
motor's name plate.

w L (base frequency 1), u L s (base frequency voltage 1), F 4[5 (motor rated capacity), F & {5 (motor
rated current), 5 4 { 7 (motor rated rpm)

Be sure to set F 4 {5 (rated current of motor) and £ 4 ! 7 (rated speed of motor) correctly, as specified on
the motor’s nameplate. For the setting of # 4 {5 (no-load current of motor), refer to the motor test report.
There are three procedures for setting the other motor constants.

1) Automatic energy-saving operation and a motor constant can be set at once.

Set the basic parameter A1/ to 3. = For details, see 1in 5.2.
2) The motor constant can be automatically set (auto-tuning).

Set the extended parameter £ 4 [} [} to 2. = For details, see 6.14, selection 2.
3) Each motor constant can be set individually. = For details, see 6.14, selection 3.

Cautions for vector control

1) When performing vector control, look at the motor's name plate and set the following parameters.
L (base frequency 1), L s (base frequency voltage 1), F 4 5 (motor rated capacity), F 4 {5
(motor rated current), £ 4 { 7 (motor rated rpm)

2) The sensorless vector control exerts its characteristics effectively in frequency areas below the base
frequency (w L ). The same characteristics will not be obtained in areas above the base frequency.

3) Set the base frequency to anywhere from 40 to 120Hz during vector control (7 £ =3).
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4) Use a general purpose squirrel-cage motor with a capacity that is the same as the inverter's rated capacity or
one rank below.

The minimum applicable motor capacity is 0.05kW.

5) Use a motor that has 2-8 P.

6) Always operate the motor in single operation (one inverter to one motor). Sensorless vector control
cannot be used when one inverter is operated with more than one motor.

When using a combination of several motors, set the V/F constant (7 £ ={7).

7) The maximum length of wires between the inverter and motor is 30 meters. If the wires are longer than 30
meters, set standard auto-tuning with the wires connected to improve low-speed torque during sensorless
vector control.

However the effects of voltage drop cause motor-generated torque in the vicinity of rated frequency to be
somewhat lower.

8) When a reactor is connected between the inverter and a motor, the motor's generated torque may fall.
Setting auto-tuning may also cause a trip (£ £ = !) rendering sensorless vector control unusable.

5.12 Manual torque boost - increasing torque boost at low
speeds .

[u & | Torque boost 1

e Function
If torque is inadequate at low speeds, increase torque by raising the torque boost rate with this

parameter.
A
Base frequency voltage
)
g
sg
S
5
o
L g
>
Base frequency Output frequency (Hz)
Parameters
Title Function Adjustment range Default setting
uhb Torque boost 1 0.0 - 30.0 (%) According to model
(See 11.4)

* Valid when P £ is set to I (V/F constant) or { (square reduction)
Note 1: The optimum value is programmed for each inverter capacity. Be careful not to increase the torque boost
rate too much because it could cause an overcurrent trip at startup.
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5.13 Setting the electronic thermal

£ Hr| : Motor electronic-thermal protection level 1

1 [l : Electronic thermal protection characteristic selection

For details, see 3.5.

5.14 Preset-speed operation (speeds in 15 steps)
-[Gr 7] Preset-speed frequency 1-7

For details, see 3.6.

5.15 Standard default setting
[E 5 F | Default setting

For details, see 4.3.2.

5.16 Checking the region setting selection

[5 £ E | Checking the region setting

For details, see 4.4.

5.17 EASY key function

[FEE ! | Registered parameters display selection

For details, see 4.5.
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6. Other

Extended parameters are provided for sophisticated operation, fine adjustment and other special purposes. Modify
parameter settings as required. See Section 11, Table of extended parameters.

6.1 Input/output parameters

6.1.1 Low-speed signal

[F_II T Low-speed signal output frequency

* Function
When the output frequency exceeds the setting of & [ [J an ON signal will be generated. This signal
can be used as an electromagnetic brake excitation/release signal.
This signal can also be used as an operation signal when £ [ is set to 0.0Hz, because an ON
signal is put out if the output frequency exceeds 0.0Hz.
* Output from the open collector output terminal OUT. (Default)
Output from relay output FLA-FLB-FLC is possible depending on the parameter settings.

Parameter setting]

Title Function Adjustment range Default setting
F {00 | Low-speed signal output frequency 0.0~ FH (Hz) 0.0
Output frequency [Hz] )\
Set frequency
F )
A"
0 >
Time [s]
Low-speed signal output ON
Between OUT-NO terminals OFF

Eow—speed signal output] ggF
Inverted
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An example of the connection of the open collector OUT terminal

(sink logic)

Output terminal setting

E6581595

An example of the connection of the relay output terminals

+24V

Default outputs low-speed signal (ON signal) to OUT terminal. This setting must be changed to invert
the polarity of the signal.
Parameter setting]
Title Function Adjustment range Default setting
4 (ON signal)
F 30 | Output terminal selection 1A (OUT) 0é25511 7 or
(See 11.7) 5 (OFF signal)
Set £ {32 to output to FLA-FLC-FLB terminals.

6.1.2 Output of designated frequency reach signal

[F_ I 2] Speed reach detection band

e Function

When the output frequency becomes equal to the setting by designated frequency +~ {7, an ON or:
OFF signal is generated.

B Parameter setting of designated frequency and detection band
Title Function Adjustment range Default setting
F {02 | Speed reach detection band 0.0~ FH (Hz) 25
B Parameter setting of output terminal selection
Title Function Adjustment range Setting value
Fi3n g;:g:;tjitotsrmnal 0-255 6: RCH (designated frequency - ON signal), or
Ay (0uT) (See 11.7.) 7: RCHN (designated frequency - OFF signal)
Note: Set /3 to output to FLA-FLC-FLB terminals.
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Output frequency [Hz]

Desiénated frequency | +

|_Designated frequency |

Designated frequency] - [F 2]
0 A
Z Time [s]
Set frequency speed reach signal
Between OUT-NO terminals
ON

 — L OFF
Set frequency speed reach signal’ e [—ON
Inverted OFF

6.1.3  Output of set frequency speed reach signal

[F_ I 1] Speed reach setting frequency
[F_ {5 Z ] Speed reach detection band

e Function
When the output frequency becomes equal to the frequency setby ~ [ {+F {7, an ON or OFF
signal is generated.

B Parameter setting of frequency and detection band

Title Function Adjustment range Default setting
F 10! | Speed reach setting frequency 0.0~ FH (Hz) 0.0
F {02 | Speed reach detection band 0.0~ FH (Hz) 25

B Parameter setting of output terminal selection

Title Function Adjustment range Setting value
F 130 Output terminal 0-255 8: Eig:'aﬁ)(i?t frequency attainment
Foi3d - ,
selection 1A (OUT) (See 11.7.) 9: RCHFN (Inversion of RCHF)

Note: Set £ {32 to output to FLA-FLC-FLB terminals.
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If the detection band value + the set frequency is less than the designated frequency

Output frequency [Hz]

A
FIra 2]
=

=
- [Fre]

Set frquency speed reach signal 0

[OUT-NO !ermina\s]

[Sel frequency speed reach signal: ]

Inverted

6.2 Input signal selection

Yy
7 Time [s]

— — ON
OFF

ON

L] L] OFF

6.2.1  Priority selection (Both F and R are ON)

[F {55 Priority selection (Both F and R are ON)

e Function

1) Reverse
2) Slowdown stop

This parameter allows you to select the direction in which the motor runs when a forward run (F)
command and a reverse run (R) command are entered simultaneously.

B Parameter setting

Title Function Adjustment range Default setting
Fin Priority selection (Both F and R are 0: Reverse 1
- ON) 1: Slowdown stop
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(1) [F {05 =L (Reverse)]: If an F command and an R command are entered simultaneously,
the motor will run in the reverse direction.

Output frequency [Hz] A

Set frequency
0 Time [s]
Set frequency
Forward signal ON
OFF
Reverse signal ON
OFF
(2) [F {05 = ! (Stop)]: If an F command and an R command are entered simultaneously,
the motor will slow down to a stop.
Output frequency [Hz] A
Set frequency
0 Timel[s]
! ON
Forward signal ‘ OFF

. ON
Reverse signal OFF
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6.2.2 Changing the functions of VI terminal
[F D5 ] VI terminal function selection

e Function
This parameter allows you to choose between analog input and logic input for the VI terminal.

B Parameter setting

Title Function Adjustment range Default setting
0: Voltage signal input (0 - 10 V)
Fing Analog/logic input 1: Current signal input (4 - 20 mA) 0
i selection (VI terminal) | 2: Logic input
3: Voltage signal input (0 - 5 V)
% Resolution is maximum 1/1000 when VI terminal is used as analog input terminal (5 (5= . ! .3).

* In sink logic connection, be sure to insert a resistor between the P24 terminal and the VI terminal, when
using it as the logic input terminal. For details, see 2.3.2 (page B-10).
*  For information about the interface with the programmable controller, see 7.2.1 (page G-3).
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6.3 Terminal function selection

6.3.1 Changing control logic switching
[F {2 7] Sink/source switching selection

e Function
Control input/output terminal sink logic (minus common)/source logic (plus common) is switched.

B Parameter settings

N . . Standard
Title Function Adjustment range defaults
0: Sink
F {27 | Sink/source switching 100: Source *1
1-99, 101-255: invalid

*1: Depends upon the setup menu settings.

Sink/source settings are basically selected on the setup menu. (See 3.1.)

After selecting them on the setup menu, the parameters are used for switching sink/source. However,
disconnect the control circuit terminals of the inverter. Otherwise, the equipment may malfunction.

After setting & {Z 7 switching, the check alarms (£ - 5, £ - 5 () are displayed, reset panel, external
signal, or power.

See pages B-9 and B-10 regarding sink/source logic connections.

6.3.2 Keeping an input terminal function always active (ON)

[F_{TF | Always-active function selection 1
[F_{ T} Always-active function selection 2

e Function
This parameter specifies an input terminal function that is always to be kept active (ON).

B Parameter setting

Title Function Adjustment range Default setting
F {08 | Always-active function selection 1 0-123 (See 11.6.) 0 (No function)
F {10 | Always-active function selection 2 0-123 (See 11.6.) 6 (Standby)
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* Explanation of the coast stop function Coast stop

When ST (Standby) is OFF, coast stops. Motor /

The default setting for ST (Standby) is ON, change the speed f \

following settings. S —

- F 1 {0=0 (no function) oo H ON

« Assign open input terminal 6: ST (Standby). ——I: . L— OFF

Coast stops if terminal set for ST (Standby) is set to ON i

OFF. The monitor on the inverter at this time displays sT-CcC . | OFF

OFF i

6.3.3 Modifying input terminal functions

[F 77 7] Input terminal selection 1A (F)  [F {5 {]: Input terminal selection 1B (F)
[F 7727 Input terminal selection 2A (R) [F {52 |: Input terminal selection 2B (R)

[F 773 Input terminal selection 3A

(
(
(
(
Terminal)

[F {5 Input terminal selection 5 (VI)

=For details about input terminal functions, see 7.2.1.

6.3.4  Modifying output terminal functions

[F {30]: Output terminal selection 1A (OUT-NO)
[F 737 Output terminal selection 2 (FL)

[F_ {37} Output terminal selection 1B (OUT-NO)
[F 1351 Output terminal logic selection (OUT-NO)

|

Oy
|

|

=For details about output terminal functions, see 7.2.2.

S1) [F {53 Input terminal selection 3B (S1)
: Input terminal selection 4A (S2): [F {54 |: Input terminal selection 4B (S2)
[F 105 ]: Analog/logic input selection (VI | [F {55 |: Input terminal selection 1C (F)
: Input terminal selection 2C

(
(R)
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6.4

Basic parameters 2

6.4.1

Switching motor characteristics via terminal input

[F {70 Base frequency 2
[F_{ 7 1] Base frequency voltage 2
[F {7 Torque boost 2
[F_{ 73] Motor electronic-thermal protection level 2
[F_{E 5] Stall prevention level 2

Function

Use the above parameters to switch the operation of two motors with a single inverter and to select
motor V/F characteristics (two types) according to the particular needs or operation mode.

Note: The F £ (V/F control mode selection) parameter is enabled only for motor1.
If motor 2 is selected, V/F control will be given constant torque characteristics.

B Parameter setting

Title Function Adjustment range Default setting
F {70 | Base frequency 2 25.0-400.0 (Hz) *1
F 7! | Base frequency voltage 2 50-330 (V) *1
F 72 | Torque boost 2 0.0-30.0 (%) Depe?g;';gﬁf‘;)“"de'
Fi13 m‘;‘;gj&ﬁggfgherma' 10-100 (%) / (A) *2 100
F {85 | Stall prevention level 2 ;gg?gi(soﬁl))l/e(dm’ 2 150

Depends upon the setup menu settings. ~ ¢ 7 is 50.0 or 60.0 (Hz), and 200, 220, or 230 (V) is

selected for F {7 /.

The inverter's rated current is 100%. When £ 7

rn

= { (A(amps)/V (volts)) is set, it can be set at A (amps).

{ (current and voltage unit selection)
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B Setting of switching terminals

To switch to motor 2, assign the following functions to a terminal not being used. It is also possible to switch
to acceleration/deceleration 2 (AD2). For details, see 6.15.1.

It is possible to set 3 functions for terminal

F and R, and 2 functions for terminal S1 and S2.

Input terminal function number Parameters changed from applicable parameters and
24 28 32 default standards
AD2 VF2 0Cs2
Standard default: A E, il , ul w, uh, EHF, ACLD,
OFF OFF OFF HEL,F502,F60 1
oN oFF oFf |ALL ~FSOD. JEL>FSO L FSO2-F503
FE - VIFconstant, ut = F {10, ulu—~F {714,
OFF ON OFF  |ub—Fil2. tHr~F {13
RS T
OFF OFF ON FeU I=F 185
Note 1: Each of the following numbers (25, 29, 33) are reverse signals.
Note 2: Switching from "V/F constant"to # £ = { to 4 cannot be done while running. Stop the moter before

changing.

Note 3: Integral value of motor electronic thermal is cleared, after the motor switching.

Bl Example of setting a terminal for switching : Sink logic

F (F: Forward run)

cc
S1(AD2)
S2(VF2)
R(OCS2)

Forward run command

2nd acceleration/deceleration switch
2nd V/F setting switch

2nd stall prevention operation switch
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6.5 Setting frequency command

6.5.1  Switching frequency command

: Frequency setting mode
to : Input terminal selection
to : Input terminal selection

e Function
Frequency command can be changed according to the terminal block input.

For details, see 5.5.
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6.5.2 Setting frequency command characteristics

[F_{T 9 Analog/logic input selection (VI terminal)

[F 25 1] VI Input point 1 setting

[F 2L 2] VI Input point 1 frequency
c
c

(5]
L
]
o
[F 25 3] VI Input point 2 setting
(5]
L
(5]
L

[F 255 VI Input point 2 frequency
[F 25 5 Analog input filter

e Function
Output frequency is adjusted in relation to frequency command according to external analog signals.
Analog signal is £ { {15 setto 0: 0 to 10 Vdc, 1: 4 to 20 mAdc, 3: 0 to 5 Vdc.
F 2085 analog input filter is effective for eliminating noise from frequency setting circuit. Increase if
operation cannot be done because noise effects stability.

%  To fine adjust the frequency command characteristics for VI input, use the parameters F % 7 and F 4 7 /.
m (See section 6.5.4.)
B Parameter settings
Title Function Adjustment range Standard defaults
0: Voltage signal input (0 - 10 V)
g Analog/llogic input selection 1: Cur(er]t signal input (4 - 20 mA) 0
(VI terminal) 2: Logic input
3: Voltage signal input (0 - 5 V)
FZ O ! | Vlpoint 1 setting 0~ 100(%) 0
FZ202 | Vlpoint 1 frequency 0.0 - 400.0 (Hz) 0.0
F 203 | Vlpoint 2 setting 0~ 100(%) 100
F20O4Y | Vipoint 2 frequency 0.0 - 400.0 (Hz) *
FZ205 | Analog input filter 4 -1000 (ms) 64

* Depends upon the setup menu settings.
Note 1: Do not set point 1 and 2 (F 2 i { and F 2 I 3) to the same value. If they are set to the same value,
£~ r {isdisplayed.
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1) 0-10Vdc voltage input adjustment

VI terminal

« Point settings adjust the
frequency command for the
voltage input.

* Gradient and bias can be set
easily.

Feoy
50160 (Hz)

Fa02 Fios=i
0(Hz) (Voltage input: 0-10V)
Feagi
e! Fao03
g(/) 100 (%)

10V voltage signal
Frequency commnd

2) 4-20mAdc current input adjustment

VI terminal

- Point settings adjust the frequency
command for the current input.

- Ramp and bias can be easily set

+ With a current input of 0 to 20 mA,
setF.dl itof.

Fagy _
50/60 (Hz)

Figg=t

st(%f) (Current input: 4-20 mA)

Fad1
209 Fatn
20mA current signal

Frequency commnd

Vdc voltage input, or used to adjust external volume (P5-VI-CC)

VI terminal - - -
- - Point settings adjust the
50/60 (Hz) frequency command for
| the voltage input.
| - Ramp and bias can be
: easily set.
|
|
|
|
F2o2 |
0(Hz) + Fi05=3
Fao 1 F203 (Voltage input: 0-5V)
100(%)

0(%)
oV 8V voltage signal
* When using the P5 terminal of the inverter and installing an external potentiometer, low voltage may occur
because of the resistance of the connection. When up to the frequency set at & & [ 4 cannot be output,
adjust F 25 3.
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6.5.3  Setting of frequency with the input from an external

contact

[F 2 & 5 | External logic input - UP response time

[F ZE 5 | External logic input - UP frequency steps

[F 25 & | External logic input - DOWN response time

[FZE 7] External logic input - DOWN frequency steps

[F 25 & Initial value of UP/DOWN frequency
[F ZE 5 |: Change of the initial value of UP/DOWN frequency

e Function
These parameters are used to set an output frequency by means of a signal from an external device.
B Parameter settings

Title Function Adjustment range Default setting
Fa5Y tIiEr)T(]tgmal logic input - UP response 0.0-10.0(S) 0.1
Fa55 SI;Eti;ts;nal logic input - UP frequency 0.0- £ H (Hz) 01
Fa5E tIiEr):qt;}emal logic input - DOWN response 0.0-10.0 (S) 0.1
Fa51 Eﬁs;nal logic input - DOWN frequency 0.0- £ H (Hz) 01
FZ258 | Initial value of UP/DOWN frequency LL-UL (Hz) 0.0

A 0: Not changed
Change of the initial value of .
£2 . e}
FZES UP/DOWN frequency 1: Setting of F Z £ B changed 1
when power is turned off

Y This function is valid when the parameterf /71 & (frequency setting mode selection) = 5 is set.

B Input terminal settings
Assign the following functions to the input terminal, you can change (up/down) or clear the output frequency
by using the terminal's ON/OFF.

Input terminal function ON OFF
88 Frequency UP signal input from Frequency setting increase Clear
external logic input
90 Frequency DO.WN signal input from Frequency setting decrease Clear
external logic input
External logic input up/down OFF — ON: External contact up/down nn .
92 frequency clear frequency Clear settings F 0 d settings

Note 1: Each of the following numbers (89, 91, 93) are reverse signals.
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B Adjustment with continuous signals (Operation example 1)
Set parameters as follows to adjust the output frequency up or down in proportion to the frequency
adjustment signal input time:
Panel frequency incremental gradient = F 2 & 5/F & & 4 setting time
Panel frequency decremental gradient = = 25 7/F & £ & setting time
Set parameters as follows to adjust the output frequency up or down almost in synchronization with the
adjustment by the panel frequency command:
FoEY=FZEE =1
(FHIRLL)2(F2R5/F 25 Y setting time)
(FHIGEL)>(F2 R 1/F2EF setting time)

<<Sample sequence diagram 1: Adjustment with continuous signals>>

Forward / reverse command

UP signal

DOWN signal

L
[ ]
[ ]

Set frequency clearing signal

Gradient F 255/ F26H

Upper limit frequency -
Gradi

Lower limit frequency . _

Frequency 0 Hz -
The dotted line denotes the output frequency obtained by combining the slowdown speed and the

panel frequency adjustment speed.

Note: If the operation frequency is set to the lower limit frequency, it will increase from OHz when power is
turned on for the first time after the setting, and therefore the output frequency will not rise until the
operation frequency reaches the lower limit frequency. (Operation at the lower limit frequency)

In this case, the time required for the operation frequency to reach the lower limit frequency can be
shortened by setting F £ to the lower limit frequency.

B Adjustment with pulse signals (Operation example 2)
Set parameters as follows to adjust the frequency in steps of one pulse:
FZ2a4, FZ2hE <Pulse On time
FZ2E5, F2E 7 =Frequency obtained with each pulse
* The inverter does not respond to any pulses with an ON time shorter than that set with 7 2 & 4 or
F 2 EE. 12ms or more of clearing signal is allowed.
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<<Sample sequence diagram 2: Adjustment with pulse signals>>

Forward / reverse

command

-

-

UP signal

DOWN signal

Set frequency
clearing signal

Upper limit frequency ==-===--1- :

Command frequency(Hz)

(The dotted lines represent
effective output frequencies)

OHz e e LT X R

FoE Foss

B If two signals are impressed simultaneously
« If a clear single and an up or down signal are impressed simultaneously, priority will be given to the
clear signal.
o If up and down signals are impressed simultaneously, The frequency will change at the specified up
or down rate.

B About the setting of the initial up/down frequency
To adjust the frequency starting at a specified frequency other than 0.0 Hz (default initial frequency)
after turning on the inverter, specify the desired frequency using £ 2 & & (initial up/down frequency).

B About the change of the initial up/down frequency
To make the inverter automatically save the frequency immediately before it is turned off and start
operation at that frequency next time power is turned on, set F & 5 5§ (change of initial up/down
frequency) to 1 (which changes the setting of F £ & & when power is turned off).
Keep in mind that the setting of ~ & & & is changed each time power is turned off.

B Frequency adjustment range
The frequency can be set from 0.0Hz to £ H (Maximum frequency). The lower-limit frequency will be
set as soon as the set frequency clearing function (function number 92, 93) is entered from the input
terminal.

H Minimum unit of frequency adjustment
If F 70 2 (Frequency free unit magnification) is set to 1.00, the output frequency can be adjusted in
steps of 0.01Hz.
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6.5.4 Fine adjustment of frequency setting signal

[F5 70 VI voltage input bias
[F5 7 1] Vi voltage input gain

e Function
These parameters are used to fine adjust the relation between the frequency setting signal input
through the analog input terminal VI and the output frequency.
Use these parameters to make fine adjustments after making rough adjustments using the
parameters F 2} fto F20M.

The figure below shows the characteristic of the frequency setting signal input through the VI terminal and
that of the output frequency.

Output frequency (Hz) barae

A Fydl

Maximum frequency
Small
Large
Fyip i i
2 Default setting
Small
. >

0% 100%

oV 10Vdc

4mA 20mAdc

Frequency setting signal (VI input value)

*  Bias adjustment of VI input terminals (F 4 7)

To give leeway, the inverter is factory-adjusted by default so that it will not produce an output until a
certain amount of voltage is applied to the VI input terminal. If you want to reduce the leeway, set & & 717
to a larger value. Note that specifying a too large value may cause an output frequency to be output, even
though the operation frequency is 0 (zero) Hz.

Gain adjustment of VI input terminals (F % 7 )

The inverter is factory-adjusted by default so that the operation frequency can reach the maximum
frequency, even though the voltage and current to the VI input terminal are below the maximum levels. If
you want to adjust the inverter so that it will output the maximum frequency at the maximum voltage and
current, set 7 4 7 ! to a smaller value. Note that specifying a too small value may cause the operation
frequency not to reach the maximum frequency, even though the maximum voltage and current are
applied.
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6.6  Operation frequency

6.6.1  Starting frequency

g

[F £ 4 [ |: Starting frequency setting

e Function
The frequency set with £ 2 4 [J is put out as soon as operation is started.
Use the ~ & 4[] parameter when a delay in response of starting torque according to the
acceleration/deceleration time is probably affecting operation. Setting the starting frequency to a
value from 0.5 to 3Hz is recommended. The occurrence of an overcurrent can be suppressed by
setting this frequency below the rated slippage of the motor.

Parameter setting]
Title Function Adjustment range Default setting

F 240 | Starting frequency setting 0.1-10.0 (Hz) 0.5

Output frequency (Hz) A

Starting frequency Y
[\ \ Time
0 >
Operation signal (F-CC) - 8?1:

6.6.2 Run/stop control with frequency setting signals
[F 25 {]: Operation starting frequency
[F 25 C | Operation starting frequency hysteresis

e Function
The Run/stop of operation can be controlled simply with frequency setting signals.

Parameter setting]

Title Function Adjustment range Default setting
F 24 | | Operation starting frequency 0.0-F H (Hz) 0.0
F 242 | Operation starting frequency hysteresis | 0.0-F H (Hz) 0.0

Output frequency [Hz]
\

/ e o ey commn s
reaches the B point, the inverter
operates.

T When decelerating, operation stops
* when the frequency setting signal is less
- D than point A.
-
>
>
0 A B 100% Frequency command value
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6.7 DC braking

6.7.1 DC braking

[F 25 0] DC braking starting frequency
[F 25 (] DC braking current
[F 25 2] DC braking time

* Function
A large braking torque can be obtained by applying a direct current to the motor. These parameters
set the direct current to be applied to the motor, the application time and the starting frequency.

Parameter setting]

Title Function Adjustment range Default setting
F 250 | DC braking starting frequency 0.0-FH (Hz) 0.0
F 25 { | DC braking current 0.0-100 (%) / (A) 50
F252 DC braking time 0.0- 25.5 (sec) 1.0
Output frequency [Hz]
Set frequency
DC braking
DC braking starting frequency
N,
0 7 Time [s]

i DC braking current

Output current [A] T

0

DC braking time

Operation signal (F-CC) ON
— e ——

Note1: During DC braking, the overload protection sensitivity of the inverter increases. The DC braking
current may be adjusted automatically to prevent tripping.

Note 2: During DC braking, the carrier frequency becomes the setting of parameter £ 3 J (PWM carrier
frequency).

Note 3: DC breaking can be done by using terminal input. Input terminal 22: Assign DC braking command
(23 is reverse).
DC braking is applied while the terminal is ON, regardless of the F 257, F & 5 & settings. Even if
the terminal is OFF, DC braking is applied only for the F 2 5 & time.
The amount of DC braking depends on the £ &' 5 { settings.
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6.8 Auto-stop in case of lower-limit frequency continuous
operation

6.8.1  Auto-stop in case of lower-limit frequency continuous

operation

[F 25 E | Auto-stop in case of lower-limit frequency continuous operation
[F 35 {]: Auto-stop hysterisis in case of lower-limit frequency continuous operation

{ o Function

If operation is carried out continuously at a frequency below the lower-limit frequency (.. . ) for the period
of time set with F 2 5 &, the inverter will automatically slow down the motor to a stop. At that time,

“L 5 E P is displayed (alternately) on the operation panel.
This function will be canceled if a frequency command above the lower-limit frequency (L L)+~ 35

(Hz).

Parameter setting]

Title Function Adjustment range Default setting
Fase Auto-stop in case of lower-limit 0.0: Disabled 0.0
frequency continuous operation time 0.1 -600.0 (sec) i
. | Auto-stop hysterisis in case of lower- 0
FI5 1| fimit frequency continuous operation 0.0-Lii (Hz) 02
Output frequency [Hz]
LL+FI9 /\
Li
Time [s]
FJ56 F256 FZ5E
ON
OFF

Foward / reverse

Note: This function is valid when doing forward/reverse switching.

When starting operation, does not operate until operation frequency reaches 11.
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6.9

Jump frequency - Avoiding frequency resonance

[F 2 70 Jump frequency
[F 2 7 {]: Jumping width

F e Function
Resonance due to the natural frequency of the mechanical system can be avoided by jumping the
resonant frequency during operation. During jumping, hysteresis characteristics with respect to the jump
frequency are given to the motor.

Output frequency [Hz] 4

A
Jump frequency (F & 70) A }>Jump width (F 2 7 1)
>
0 Frequency setting signal
Parameter setting]
Title Function Adjustment range Default setting
FZ2 70 | Jump frequency 0.0-F H (Hz) 0.0
FZ2 7! | Jump width 0.0-30.0 (Hz) 0.0

Note 1: During acceleration and deceleration, the operation frequency jumps do not occur.
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6.10 Preset-speed operation frequencies

FOF 7]-[F 254 Preset-speed operation frequency 8 to 15

See Section 3.5 for details.

PWM carrier frequency

[F 350 ] PWM carrier frequency
[F 3 2] Random mode
[F 3 TE | Carrier frequency control mode selection

e Function

1) The F 300 parameter allows the tone of the magnetic noise from the motor to be changed by
switching the PWM carrier frequency. This parameter is also effective in preventing the motor from
resonating with its load machine or its fan cover.

2) In addition, the F 3 {1 [ parameter reduces the electromagnetic noise generated by the inverter.
Reduce the carrier frequency to reduce electromagnetic noise. Note: Although the electromagnetic
noise level is reduced, the acoustic noise of the motor is increased.

3) The random mode reduces motor electromagnetic noise by changing the pattern of the reduced carrier
frequency.

Parameter setting]

Title Function Adjustment range Default setting
F 300 | PWM carrier frequency 2-16 (kHz) (*) 12
F 3 {2 | Random mode 0: Disabled, 1: Automatic setting 0
X 0: Carrier frequency without reduction

Carrier frequency control mode . ) )
F315 ; 1: Carrier frequency with automatic 1

selection .

reduction

Note 1: Some models need reduced current rattings, depending on the PWM carrier frequency F 3 I I settings.
Refer to the table on the following page.

Note 2: When the PWM carrier frequency is set high, selecting “Carrier frequency not reduced automatically”
causes the inverter to be tripped more easily than selecting “Carrier frequency reduced automatically.”

F-22




TOSHIBA E6581595
Reduction of rated current.
Three phase/single phase 200 V class]
VENC3- Ambient Carrier frequency
VFNC3S- temperature 2-4kHz 5-12kHz 13- 16 kHz
2001P/PL 50°C or less 0.7A 0.7A 0.7A
2002P/PL 50°C or less 14A 1.4A 14A
2004P/PL 50°C or less 24A 24A 24A
40°C or less 42A 36A 3.0A
2007P 40 ~ 50°C 42A 3.2A 2.8A
40°C or less 4.2A 3.2A 2.8A
2007PL 40 ~ 50°C 42A 3.2A 28A
40°C or less 75A 75A 7T1A
2015P/PL 40 ~ 50°C 75A 71A 71A
40°C or less 10.0A 85A 75A
2022p 40 ~ 50°C 10.0A 75A 75A
40°C or less 10.0A 9.1A 8.0A
2022PL 40 ~ 50°C 10.0A 75A 75A
2037P 50°C or less 16.7A 14.0A 14.0A
Single phase 100 V class]
VENC3S- Ambient Carrier frequency
temperature 2-4kHz 5-12kHz 13-16 kHz
1001P 50°C or less 0.7A 0.7A 0.7A
1002P 50°C or less 14A 14A 14A
1004P 50°C or less 24A 24A 24A
1007P 50°C or less 4.2A 4.0A 4.0A

If ambient temperature exceeds 40°C, reduce current according to table above.

*  Default setting of PWM carrier frequency is 12kHz, but rated output current of rating label display at 4kHz.
If 3 {5 issetto ! or 3, however, the carrier frequency will decrease automatically with increase in current

in order to secure the rated current at frequencies of 4 kHz or less.
If F 3 5=, and current is increased to the automatic reduction level, the [, alarm occurs, if current is

increased further [ 3 trips.

acoustic noise.

Random mode is exercised when the motor is operated in a low-frequency range where it produces annoying

If the carrier frequency (F 3 [11}) is set above 8 kHz, the random mode function will not be performed,
because the level of motor magnetic noise is low at high frequencies.
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6.12 Trip-less intensification

6.12.1 Auto-restart (Restart of coasting motor)
[F 35 1] Auto-restart control selection

A Caution

0 « Stand clear of motors and mechanical equipment

If the motor stops due to a momentary power failure, the equipment will start suddenly when power is
restored.
This could result in unexpected injury.

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

Instruction

e Function
The F 31 ! parameter detects the rotating speed and rotational direction of the motor during
coasting ing the event of momentary power failure, and then after power haas been restored, restarts
the motor smoothly (motor speed search function). This parameter also allows commercial power
operation to be switched to inverter operation without stopping the motor.
During operation, "~ £ ~ 4" is displayed.

Title Function Adjustment range Default setting
0:Disabled
1: At auto-restart after momentary stop
Fan Auto-restart control 2:When ST terminal off and on 0
selection
31+2
4: At start-up

* If the motor is restarted in retry mode, this function will operate, regardless of the setting of this parameter.

1) Auto-restart after momentary power failure (Auto-restart function)

Input voltage

N,

L
Motor speed /_¥ [\

N,

L

ON

Forward / reverse | L OFF

* Setting £ 31 {to { or 3: This function operates after power has been restored following detection of an
undervoltage by the main circuits and control power.

F-24



TOSHIBA E6581595

2) Restarting motor during coasting (Motor speed search function)

/—\ — Ny,

Motor speed

Forward / reverse J 8?F
ON
ST-CC _| | OFF

* Setting F 31 { to Jor 3: This function operates after the ST-CC terminal connection has been opened
first and then connected again.
Note: The terminal function ST needs to be assigned to an input terminal, using the parameters = { { ! to
F i,
3) Motor speed search at starting
When F 3} ! is setto 4, a motor speed search is performed each time operation is started.

This function is useful especially when the motor is not operated by the inverter but it is running because of
external force.

Warning!!

* Atrestart, it takes about 3 seconds for the inverter to check to see the number of revolutions of the
motor.
For this reason, the start-up takes more time than usual.
Use this function when operating a system with one motor connected to one inverter.
This function may not operate properly in a system configuration with multiple motors connected to
one inverter.
[Application to a crane or hoist]
The crane or hoist may have its load moved downward during the
above waiting time from input of the operation starting command to
the restart of the motor. To apply the inverter to such machines,
therefore, set the auto-restart control mode selection parameter to
"F 30 !=0" (Disabled), Do not use the retry function, either.
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6.12.2 Regenerative power ride-through control/Deceleration
stop

[F 3T 2 | Regenerative power ride-through control (Deceleration stop)

{ o Function

1) Regenerative power ride-through control:
This function continues the operation of the motor by utilizing motor regenerative energy in the
event of momentary power failure.

2) Slowdown stop in the event of momentary power failure:
If a momentary power failure occurs during operation, the inverter stops forcibly. (Deceleration
time varies with control.) When operation is stopped, the message “5 £ [ P” is displayed
(alternately) on the operation panel.
After the forced stop, the inverter remains static until you put off the operation command
momentarily.

Parameter setting]

Title Function Adjustment range Default setting
. : 0: Disabled
F3ine Regenerat!ve power ride-through control 1+ Enabled 0
(Deceleration stop) .
2: Slowdown stop

Note 1: Even when this parameter is set, the particular load conditions may cause the motor to coast. In this
case, combine £ 3 [ { (auto-restart function) to restart quickly after recovery.

—
* The time for which the operation of the motor can be

[When power is interrupted]

|
Input voltage : |
B | continued depends on the machine inertia and load |
| conditions. Before using this function, therefore :
Output frequency T: : perform verification tests. |
_____________________________ J
> About 100ms
[If momentary power failure occurs]
Input voltage
Output frequency
[T
>
b >
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6.12.3 Retry function

[F 35 3] Retry selection (Selecting the number of times)

A Caution

* Do not go near the motor in alarm-stop status when the retry function is selected.

The motor may suddenly restart, which could result in injury.

« Take measures for safety, e.g. attach a cover to the motor, to prevent accidents if the motor suddenly
restarts.

Instruction

e Function
This parameter resets the inverter automatically when the inverter gives an alarm. During the retry
mode, the motor speed search function operated automatically as required and thus allows smooth
motor restarting.

Parameter setting]
Title Function Adjustment range Default setting

Fio3 :?:]g)se'mion(””mbe”’f 0: Disabled, 1-10 times 0
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The likely causes of tripping and the corresponding retry processes are listed below.

Cause of tripping Retry process Canceling conditions
Momentary power | Up to 10 times in succession The retry function will be canceled at
failure 1st retry: About 1 sec after tripping once if tripping is caused by an unusual
Overcurrent 2nd retry: About 2 sec after tripping event other than: momentary power
Overvoltage 3rd retry: About 3 sec after tripping failure, overcurrent, overvoltage or
Overload : overload.
Overheating 10th retry: About 10 sec after tripping This function will also be canceled if
retrying is not successful within the
specified number of times.

* Retry is only done when the following trips occur.
oo ofe, 003, or L ora, ORI, 0L 1L OLS, 003 0R

* Protective operation detection relay signals (FLA, FLB, FLC terminal signals) are not sent during use of
the retry function. (Default setting)

* To allow a signal to be sent to the protective action detection relay (FLA, B and C terminals) even during
the retry process, assign function numbers {45 or {4 Tto F {32

* Avirtual cooling time is provided for overload tripping (&L {,0L ).
In this case, the retry function operates after the virtual cooling time and retry time.

* In the event of tripping caused by an overvoltage (7 F - [ P ), the retry function will not be activated
until the voltage in the DC section comes down to a normal level.

* In the event of tripping caused by overheating (£ ), the retry function will not be activated until the
temperature in the inverter comes down low enough for it to restart operation.

% During retrying, the blinking display will alternate between - £ ~ 4 and the monitor display specified by
status monitor display mode selection parameter = 7 {[].

* The number of retries will be cleared if the inverter is not tripped for the specified period of time after a
successful retry.
"A successful retry" means that the inverter output frequency reaches the command frequency without
causing the inverter to re-trip.
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6.12.4 Avoiding overvoltage tripping
[F I 5 ]: Overvoltage limit operation

e Function
These parameters are used to keep the output frequency constant or increase it to prevent
overvoltage tripping in case the voltage in the DC section rises during deceleration or varying speed
operation. The deceleration time during overvoltage limit operation may increase above the
designated time.

Overvoltage limit operation level

Output
Frequency
>
DC \/o\tage‘ \ ’/" Over-voltage stall protection level
Ny
>
Parameter setting]
Title Function Adjustment range Default setting
0: Enabled
1: Disabled
F3ns Overvoltage limit operation 2: Enabled (Quick 2
o (Slowdown stop mode selection) deceleration control)
3: Enabled (Dynamic quick
deceleration control)

% If F 305 is setto & (quick deceleration control), the inverter will increase the voltage to the motor (over-
excitation control) to increase the amount of energy consumed by the motor when the voltage reaches the
overvoltage protection level, and therefore the motor can be decelerated more quickly than normal
deceleration.

Y If F 305 is setto 3 (dynamic quick deceleration control), the inverter will increase the voltage to the
motor (over-excitation control) to increase the amount of energy consumed by the motor as soon as the
motor begins to slow down, and therefore the motor can be decelerated still more quickly than quick
deceleration.

J During overvoltage limit operation, the overvoltage pre-alarm (7 blinks) is displayed.

% F 7595 is parameter for maker settings. Do not change this parameter.
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6.12.5 Output voltage adjustment/Supply voltage correction

[u L | Base frequency voltage 1
[F 3T 7]: Supply voltage correction (output voltage limitation)

i

0y

e Function
Base frequency voltage1
The F 3 7 parameter adjusts the voltage corresponding to the base frequency 1 L. so that no
voltage exceeding the s L s set value is put out. (This function is enabled only when F 3 7 is set
to either "0" or "1".)
[Supply voltage correction |
The £ 311 7 parameter maintains a constant V/F ratio, even when the input voltage decreases. The
torque during low-speed operation is prevented from decreasing.

Supply voltage correction: Maintains a constant V/F ratio, even when the input voltage fluctuates.
Output voltage limitation: Limits the voltage at frequencies exceeding the base frequency. Applied when
operating a special motor with low induced voltage.

Parameter setting]
Title Function Adjustment range Default setting

wiw Base frequency voltage1 50-330 (V) *1

0: Supply voltage uncorrected,
output voltage limited

1: Supply voltage corrected,

Supply voltage correction output voltage limited 1

(output voltage limitation) 2: Supply voltage uncorrected,
output voltage unlimited

3: Supply voltage corrected,
output voltage unlimited

"
[N
[
]

*1: Depends upon the setup menu settings.

% If F 30 7issetto"" or "2, the output voltage will change in proportion to the input voltage.

% Even if the base frequency voltage (s L. . parameter ) is set above the input voltage, the output voltage
will not exceed the input voltage.

% The rate of voltage to frequency can be adjusted according to the rated motor capacity. For example,
setting F 310 7 to"I" or " {" prevents the output voltage from increasing, even if the input voltage
changes when operation frequency exceeds the base frequency.

¥ When the V/F control mode selection parameter (P £ ) is set to any number between 2 to 4, the supply
voltage is corrected regardless of the setting of £ 3 7.
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[F 38 7=L1: No voltage compensation/output voltage limited] [F 38 7= I: Voltage compensation/output voltage limited]
[t 4 Input voltage A
Input voltage High Input voltage
P! ge Low ol i High
— V¥ Low
0 — °
s :s
g E
45 =3
% 0 G > o >
uiputirequency m Output frequency

* The above applies when V/F control mode selection
parameter P £ is set to "0" or "1".

———=——=—_—>1 the output voltage can be prevented
Rated voltage o exceeding the input voltage.

[F 31 7=3: Voltage compensation/no output voltage control]

[F 30 7=2" No voltage compensation/no output voltage limit]
A
Input voltage A Input voltage
High ; High
Input voltage I S
o Low e —— Low
=) S
g Ss
o
EES =
ZE g
2 =]
8 o
0 o > 0 i >
Output L Output L
frequency frequency
* The above applies when V/F control mode selection * Note that even if the input voltage is set less than
parameter P £ is setto "J"or" {". wi u, for a base frequency of .. or higher output
frequency, then an output voltage over !

occurs.

———=——————>1 the output voltage can be prevented
Rated voltage from exceeding the input voltage.

Note: Rated voltage is fixed at 200 V.
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6.12.6 _Reverse-run prohibition
[F 3 7 1] Reverse-run prohibition

e Function

wrong operation signal.

This function prevents the motor from running in the forward or reverse direction when it receives the

Parameter setting]

Title Function Adjustment range Default setting
0: Forward/reverse run permitted
F 3 ! ! | Reverse-run prohibition 1: Reverse run prohibited 0
2: Forward run prohibited

6.13 PID control

[F 55 PID control waiting time
[FIE L] PID control

[F 3& | Proportional gain

[F 35 3 Integral gain

[F 3E & | Differential gain

[F 5] PID forward/reverse characteristics selection

e Function

exercised, for example, to keep the airflow, amount of flow or pressure constant.
Or, it is also possible to always set 0 for integral and differential at terminal input.

Using feedback signals (4 to 20mA, 0 to 5V, 0 to 10V) from a detector, process control can be

Parameter setting]

Title Function Adjustment range Default setting
F 3595 | PID control waiting time 0-2400 [sec] 0
F350 | PID control 0: Disabled, 1: Enabled 0
F 3572 | Proportional gain 0.01-100.0 0.30
F 3L 3 | Integral gain 0.01-100.0 0.20
FIRE Differential gain 0.00-2.55 0.00
Fign PID fqrward/reverse characteristics 0: Forward characterilsti'c 0

selection 1: Reverse characteristic
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1) External connection

D Gl I B

Y sz VIT2 M

) Pressure
[ '
T3 @ WiT3 transmitter

) (1) Panel keypad setting
vi (2) Internal preset-speed
setting

Y

) CC

Y

Feedback signals (1)DC : 4~20mA (2)DC : 0~10V (3)DC : 0~5V

2) Types of PID control interfaces
Set process amount input value (frequency setting) for when doing PID control.

Process amount input value (frequency setting) Feedback signal

Frequency setup mode selection: F /7

1: Setting dial 1 (press in center to save) External analog input

2: Setting dial 2 (save even if power is off) VI (DC: 4 - 20 mA/

3:RS485 communication DC:0-10V/
DC:0-5V)

5:UP/DOWN from external logic input
Preset-speed operation (£ /1 i o/=0, F [1{l d are all possible)
Note 1: Regarding setting value for ~ /7 o' Terminal VI is used for a feed back signal, do not set F /7 [i o=

(terminal VI).

3) Setting PID control
Set" {"in the extended parameter £ 3 5 & (PID control).
(1) Set parameters A [ [ (acceleration time), and o £ £ (deceleration time) to the system fitting values.
(2) To limit the output frequency, set parameters /! (upper limit frequency) and . . (lower limit
frequency). If process quantities are set with the jog dial, however, the process quantity setting range

will be limited by the settings of ./, and . ! .
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4) Adjusting the PID control gain level

Adjust the PID control gain level according to the process quantities, the feedback signals and the object to

be controlled.

The following parameters are provided for gain adjustment:

Title Function Adjustment range Standard defaults
FIEZ2 Proportional gain (P) | 0.01 ~100.0 0.30
FI&E3 Integral gain (1) 0.01 ~ 100.0 0.20
FIRE Derivative gain (D) 0.00 ~ 2.55 0.00

F 35 2 (P-gain adjustment parameter)
This parameter adjusts the proportional gain level during PID control. A correction value proportional to
the particular deviation (the difference between the process quantity and the feedback value) is
obtained by multiplying this deviation by the parameter setting.
Alarger P-gain adjustment value gives faster response. Too large an adjustment value, however,
results in an unstable event such as hunting.

Feedback amount

é Process quantity

Fast response
(F 35 ¢ = Large gain)

Slow response (F 35 & = Small gain)

> Time

F 35 3 (I-gain adjustment parameter)

This parameter adjusts the integral gain level during PID control. Any deviations remaining unremoved
during proportional action are cleared to zero (residual deviation offset function).

Alarger I-gain adjustment value reduces residual deviations. Too large an adjustment value, however,
results in an unstable event such as hunting.

o

o
(F 35 3 = Large gain) Residual deviation

5 3 = Small gain)

g

Feedback amount

Process quantity

— Time

%  Assign an input terminal function 52 (PID integral/derivative) to an input terminal, when that input
terminal is ON, it is possible to calculate integral/derivative amounts always as 0 (zero).
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F 35 5 (D-gain adjustment parameter)
This parameter adjusts the differential gain level during PID control. This gain increases the speed of
response to a rapid change in deviation (difference between the process quantity and the amount of

feedback).
Note that setting the gain more than necessary may cause great fluctuations in output frequency, and

thus operation to become unstable.

Previous deviation - current deviation |----------

Feedback amount

Large differential gain

I Small differential gain
—>»Time

%  Assign an input terminal function 52 (PID integral/derivative) to an input terminal, when that input
terminal is ON, it is possible to calculate integral/derivative amounts always as 0 (zero).

5) Adjusting feedback input
To use external analog setting (VIB) or feedback input (VIA), perform voltage-scaling adjustments (input point

setting) as required. See Section 6.5.2 for further details.
If the feedback input data is too small, voltage-scaling adjustment data can also be used for gain adjustment.

Example of 0 - 10 Vdc voltage input Example of 0 - 5 Vdc voltage input Example of 4 - 20 Adc voltage input
setting (F {8 5=0) setting (F {8/ 5=3) setting (F {59=1)
Fapd
Faoy Fagy
(GOHUZ) (GOHUZ) (60Hz)
5 z
z Z H
E 2 g
S F2o2 O F2g2 3
(OHz) (0Hz) Fope
ov 10V ov 5V ohz) 4mA 20mA
Fa0 Fa03 Fo0 Fa03 OH Foo
0% 100% 0% 100% 20% 100%
Vlinput value Vlinput value Vlinput value

6) Setting the time elapsed before PID control starts
You can specify a waiting time for PID control to prevent the inverter from starting PID control before the

control system becomes stable, for example, after start-up.
The inverter ignores feedback input signals, carries out operation at the frequency determined by the amount

of processing for the period of time specified with ~ 35 5 and enters the PID control mode after a lapse of

the specified time.
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7) PID control forward/reverse characteristic switch
PID input characteristics can be reversed.

Opposite characteristic

o0—  x(-1)
PID
"

Original characteristic

Process quantit Output
q y:f\ P!

Feedback amount " Characteristic selection (parameter or terminal input)

When characteristic is reversed according to parameters
When PID calculation reverse selection parameter = 3 5 {7 is 1: Set reverse characteristics.

When characteristic is reversed using contact input terminal
Input terminal function 54/55: Assign to switch PID characteristics.

(Caution) If reverse characteristics is selected for parameter F 3 5 {7 and terminal input at the same time,
they become forward characteristic.
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6.14 Setting motor constants

[F = [ 7] Auto-tuning

[F 4T [ Slip frequency gain

[F 5T 2] Autmatic torque boost value
[F = /5 ] Motor rated capacity

[F 5 {5 ] Motor rated current

[F 5 {E | Motor no-load current

[F = { 7] Motor rated speed

[F 45 5 Load moment of inertia ratio

To use vector control, automatic torque boost and automatic energy saving, motor constant setting (motor tuning)

is required. The following three methods are available to set motor constants.

1)  Using the torque boost setting macro function (5 i/ ') for setting the V/F control mode selection (7 £ ) and
auto-tuning (F 4 i) at the same time ﬂ

2)  Setting V/F control mode selection (F £ ) and auto-tuning (F 4 [ ') independently

3)  Combining the V/F control mode selection ( ) and manual tuning

Caution:

If the settings for V/F control mode selections F £ are £': automatic torque boost control, 3 vector control, 4:
energy saving.
Look at the motor's name plate and set the following parameters.

w L : Base frequency 1 (rated frequency)

w L w: Base frequency voltage 1 (rated voltage)

F 40 5: Motor rated capacity

F 4 {5: Motor rated current

F 4 {7 Motor rated speed
., Set the other motor constants as necessary.
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[Selection 1: Setting by parameter setting macro torque boost]
This is the easiest of the available methods. It conducts vector control and auto-tuning at the same time.
Be sure to setthe motor for w &, wi o, FHOS, FH IS5, FH 1T,

Set Al to {
(Automatic torque boost + auto-tuning)

Set Hl/Z to
(Vector control + auto-tuning).

Set Al to 7
(Energy-saving + auto-tuning)

See Section 5.4 for details of the setting method.

[Selection 2: Setting vector control and auto-tuning independently]

Set vector control, automatic torque boost, and energy saving and auto-tuning individually.

After setting 7 £ (V/F control mode selection), auto-tuning occurs.

Set the auto-tuning parameter F 4 to &
(Auto-tuning enabled)

Parameter setting]

Title Function Adjustment range Default setting
0: Auto-tuning disabled (use of internal parameters)
FYO0 | Auto-tuning 1: Initialization of 7 4 [ & (reset to 0) 0
2: Auto-tuning executed (after execution: 0)

Set F 4[] 1] to £ to before the start of operation. Tuning is performed at the start of the motor.

% Precautions on auto-tuning
(1) Conduct auto-tuning only after the motor has been connected and operation completely stopped.
If auto-tuning is conducted immediately after operation stops, the presence of a residual voltage
may result in abnormal tuning.
(2) Voltage is applied to the motor during tuning even though it barely rotates. During tuning,
“AEtn {"is displayed on the operation panel.
(3) Tuning is performed when the motor starts for the first time after 7 4 {1 is setto .
Tuning is usually completed within three seconds. If it is aborted, the motor will trip with the dis-
play of £ £ = { and no constants will be set for that motor.
(4) High-speed motors, high-slip motors or other special motors cannot be auto-tuned. For these
motors, perform manual tuning using Selection 3 described below.
(5) Provide cranes and hoists with sufficient circuit protection such as mechanical braking. Without
sufficient circuit protection, the resulting insufficient motor torque during tuning could create a risk
of machine stalling/falling.
(6) If auto-tuning is impossible or an " & = " auto-tuning error is displayed, perform manual tuning
with Selection 3.
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[Selection 3: Setting vector control and manual tuning independently]
Ifan"E £ = " tuning error is displayed during auto-tuning or when vector control characteristics are to be
improved, set independent motor constants.

Title Function Adjustment range Default setting
F4l ! | Slip frequency gain 0-150 (%) 50
F407 | Automatic torque boost value | 0.0-30.0 (%)

F405 | Motor's rated capacity 0.01-5.50 (kW) Depends on
the capacity
F Y {5 | Motor rated current 0.1-30.0 (A) (See 11.4)
FY4 !5 | Motor no-load current 10-90 (%)
F4 17 | Motor rated rotational speed 100-32000 (min™") *1
F455 | Load moment of inertia ratio 0.1-100.0 (times) 1.0
bhr | Mo ceeroro e | o000

*1: Depends upon the setup menu settings.

F-39




TOSHIBA

E6581595

Setting procedure Adjust the following parameters:

Fug !

FHEOC:

TR
PO gy g

-~ == 3

LR Ry}

"
=
~

. Set the compensation gain for the slipping of the motor. A higher slip frequency reduces motor

slipping correspondingly. After setting 7 4 ! 7, set 7 4 [i { to adjust in detail. Be careful as
inputting a value larger than necessary causes hunting and other unstable operation.

Adjust the primary resistive component of the motor. Decreases in torque due to a possible voltage
drop during low-speed operation can be suppressed by setting a large value in this parameter. Be
careful as setting a value larger than necessary may lead to an increased current causing a trip at
low speeds. (Perform adjustments according to the actual operation.)

Set the the motor's rated capacity according to the motor's name plate or test report.

Set the rated current of the motor. For the rated current, see the motor's nameplate or test report.
Set the ratio of the no-load current of the motor to the rated current. Enter the value in % that is
obtained by dividing the no-load current specified in the motor's test report by the rated current.
Increasing this value increases the excitation current.

Set the rated rotational speed of the motor. For the rated current, see the motor's nameplate or test
report.

* Adjustment method for the moment of inertia of the load

FHET

EHr

: Adjusts the excess response speed. A larger value gives a smaller overshoot at the

acceleration/deceleration completion point. In the default settings, the moment of inertia of the load

(including the motor shaft) value is optimally set considering a motor shaft of 1x. When the

moment of inertia of the load is not 1x, set a value that matches that actual moment of inertia of

the load.

If the rated capacity of the motor is one size smaller than that of the inverter, lower the thermal

protective level according to the rated current of the motor.

* Sensorless vector control may not operate properly if the motor capacity differs from the
applicable rated capacity of the inverter by more than two grades.

i Caution: H
If a combination of the inverter rating and the motor capacity is different for more than 2 items, vector
control may not operate correctly. ;

Note 1:

FH 2, FH5E, FHED, FHE L FHEZD, FHET, FHED, FHES, and FH 55 (Motor
specific coefficient 1-9) are parameters for manufacturer settings. Do not change the parameters.
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6.15 2nd acceleration/deceleration

6.15.1 Switching acceleration/deceleration time 1 and 2
[F 5 I T | Acceleration time 2
[F 5L {]Deceleration time 2
: Acceleration/deceleration 1 and 2 switching frequency

e Function
Acceleration and deceleration times can be set individually. Select from the following two methods for
selecting and switching.
1) Switching by frequency
2) Switching by terminal

Title Function Adjustment range Standard defaults
FS00 | Acceleration time 2 0.0 ~ 3000 (sec) 10.0
F550 ! | Deceleration time 2 0.0 ~ 3000 (sec) 10.0

1) Switching according to frequency (automatically switching from the set frequency
to the acceleration/deceleration time) )

Title Function Adjustment range Standard defaults
Foos Acceleration/deceleration 1 and 2 0.0 (disabled), 0.0
= switching frequency 0.1-41 i
Output frequency [Hz] A
Set frequency
EEEEl e e AU Ay

N,

0 lat »ld B o »ld | Ll
[‘ (1) 2) (©)] [ (@) 'l Time [s]

(1) Acceleration at ramp of
acceleration time 5 [
(2) Acceleration at ramp of

acceleration time £ 5 5

(3) Acceleration at ramp of
acceleration time F 57 {

(4) Acceleration at ramp of
acceleration time o £ 7
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2) Switching according to terminal (switching acceleration/deceleration time by
external terminal)

Output frequency [Hz] \

°© >
4+—prb4—p 4—Pp 44— Timels
1) 2) (3) (4)
ON
Second acceleration/deceleration
selection signal OFF
(1) Acceleration at ramp of (3) Acceleration at ramp of
acceleration time AL [ deceleration time F 5 {
(2) Acceleration at ramp of (4) Acceleration at ramp of
acceleration time £ 500 deceleration time o £

B Parameter configuration method
a) Method of operation from terminal input

Set run operation selection  /7{J o to I (terminal block).

b) Set the second acceleration/deceleration switching to any input terminal.
The following shows an example of setting to input terminal S2.

Title Function Adjustment range Setting
24 (Acceleration/deceleration 2
pattern selection)
25 (Acceleration/deceleration 2
pattern selection reverse)

F !4 | Input terminal selection 4A (S2) 0~ 201
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6.15.2 Acceleration/deceleration pattern setting

[F 5 &7 & | Acceleration/deceleration 1 pattern
[F 5 &7 T ]:Acceleration/deceleration 2 pattern

e Function
Select a acceleration and deceleration pattern appropriate for the application.

Title Function Adjustment range Standard defaults
F 5072 | Acceleration/deceleration 1 pattern | 0: Linear, 1: S-shape 1, 2: S-shape 2 0
F 503 | Acceleration/deceleration 2 pattern | O: Linear, 1: S-shape 1, 2: S-shape 2 0

1) Linear acceleration/deceleration

Normal acceleration/deceleration Output frequency [Hz]
pattern.
Normally, this setting can be used. Max. frequency
0 X
Time [s]

2) S-shape acceleration/deceleration 1
Used when necessary to accelerate or decelerate in a short period of time up to a high-speed area over 60
Hz, and to moderate shock at acceleration. Perfect for conveyance machinery.

Output frequency [Hz] A Output frequency [Hz] A
Max. frequency R ettt 7&7 Max. frequency A:x ------------- A
| 1
] 1
Set frequency 1 L Set frequency =+ :
i i i
1 1 1
1 ] )
i | i
i i |
| 1
! i
0 > ol >
F500 Time [s] [[lze0) [F5o] | [mimels)
Actual acceleration time o Actual deceleration time
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3) S-shape acceleration/deceleration 2

Motor acceleration torque increases slowly in areas with a small weak magnetic field. Perfect for operation of

high-speed spindles.

Output frequency [Hz] A Output frequency [Hz] o
Max. frequency[FH | [F=========~7====-~- ~===——"" Max. frequency b e ———
Set frequericy Set frequendy \
Base frequency Base frequency
> 0 2 >
Time [s] FIrFgsg 7| Time
P JEL|FSD ! [s]

Actual acceleration time

Actual deceleration time
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6.16 Protection functions

6.16.1 Setting motor electronic thermal protection
[ £ Hr~_| Motor electronic thermal protection level 1
[F_ 73] Motor electronic thermal protection level 2
[F & & 7] Motor 150% overload detection time
[F & 3| Electronic thermal memory

e Function
This parameter allows selection of the appropriate electronic thermal protection characteristics
according to the particular rating and characteristics of the motor.

B Parameter setting

Title Function Adjustment range Default setting

EH- Il\g\c/);cl)qelectronlc thermal protection 10-100 (%) / (A) 100
F113 Il\g\c/);cl)rzelectromc thermal protection 10-100 (%) / (A) 100
FEOT Motor 150%-overload detection time | 10-2400 (s) 300
F&53c Electrical thermal memory 0: None, 1: Available 0

For more details, see 3.5.
Note 1: The 100% standard value is the rated output current indicated on the nameplate.
Note 2: F 5 3 { is a parameter for manufacturer settings. Do not change the parameters.

6.16.2 Setting of stall prevention level

[FE L ] Stall prevention level 1
[F_ {55 | Stall prevention level 2

A Caution

® » Do not set the stall prevention level (F 5 I ) extremely low.

If the stall prevention level parameter (F 5 {) is set at or below the no-load current of the motor, the
stall preventive function will be always active and increase the frequency when it judges that
Prohibited regenerative braking is taking place.

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

e Function H
This parameter adjusts the output frequency by activating a current stall prevention function against a
current exceeding the £ 5 [ {-specified level. i
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B Parameter setting

Title Function Adjustment range Default setting
FELD ! | Stall prevention level 1 10-199 (%) / (A).
200: Disabled 150
F {85 | Stall prevention level 2 - Disable

[Display during operation of the stall prevention]
During an {J [ alarm status, (that is , when there is a current flow in excess of the stall prevention level),
the output frequency changes. At the same time, to the left of this value, "I " is displayed flashing on
and off.

Example of display
[ 7]

* The switching from F 5 { to F {£ 5 can be performed by entering a command through terminals.
For more details, see 6.4.1.

Note. The 100% standard value is the rated output current indicated on the nameplate.
6.16.3 Inverter trip retention
m [FE L 2] Inverter trip retention selection

e Function
If the inverter trips, this parameter will retain the corresponding trip information. Trip information that

has thus been stored into memory can be displayed, even after power has been reset.

Parameter setting]

Title Function Adjustment range Default setting
. . . 0: Cleared with power off
Iz
FEOZ Inverter trip retention selection 1: Retained with power off 0

* The causes of up to four trips that occurred in the past can be displayed in status monitor mode.

* Data displayed in status monitor mode when the inverter is tripped is cleared when power is turned off.
Check the details monitor for the history of past trips.

* Trip records are retained even if power is turned off and turned back on during retry operation.
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W Flow of operation when F 5 i 7= {

Reset th
inizfter :y Completion of reset HI Normal operation
panel or
Occurrence of a terminal
trip operation. The relay trips again.
If the cause of the - Display of the cause
" trip is not - Failure signal FL
Turn power off, H "
then turn it back eliminated activated
on to reset the
inverter. If the cause of the TnDpi::)all; ':frtehtslgae:se
trip is eliminated + Failure signal FL not

activated

6.16.4 Emergency stop

: Emergency stop

e Function
Set the stop method for an emergency. When operation stops, a trip occurs (£ displays) and failure
signal FL operates. Also, when F 5 [I 3 is set to & (emergency DC braking stop) set = &5 ¢ (DC

braking amount) and F £ 5 2 (DC braking time).

1) Emergency stop from terminal
Emergency stop occurs at contact a or b. Follow the procedure below to assign a function to an input

terminal and select a stop method.

Parameter setting]

Title Function Adjustment range Default setting
0: Coast stop
FEL03 | Emergency stop selection 1: Slowdown stop 0
2: Emergency DC braking
FZ25 ! | DC braking amount 0~ 100(%) 50
FZ252 | DC braking time 0.0-25.5 (sec) 1.0
Setting example) When assigning the emergency stop function to S2 terminal
Title Function Adjustment range Setting
20 (trip stop

command from
external device)
F {14 | Input terminal selection 4A (S2) 0~201 21 (trip stop
command from
external device

reverse)

Note 1) Emergency stopping via the specified terminal is possible, even during panel operation.
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2) Emergency stopping from the operation panel
Emergency stopping from the operation panel is possible
by pressing the STOP key on the panel twice while the inverter is not in the panel control mode.
(1) Press the STOP key. L"EOF F U will blink.
(2) Press the STOP key once again .. . Operation will come to a trip stop in accordance with the setting
ofthe F 5L 3 parameter.
After this, "£ " will be displayed and a failure detection signal
generated (FL relay deactivated).

Note: While an emergency stop signal is input at a terminal, the trip cannot be reset. Clear the signal and
then reset the trip.

6.16.5 Output phase failure detection

[F &5 IS | Output phase failure detection selection

e Function
This parameter detects inverter output Phase failure. If the Phase failure status persists for one
second or more, the tripping function and the FL relay will be activated. At the same time, a trip
information £ 7 4 [ will also be displayed.
Set F 5115 to & to open the motor-inverter connection by switching commercial power operation to
inverter operation.
Detection errors may occur for special motors such as high-speed motors.

F 50 5=0: No tripping (FL relay deactivated).
F &0 5= {: With the power on, the phase failure detection is enabled only at the start of the first operation.
The inverter will trip if the Phase failure status persists for one second or more.
F £ 5=2": The inverter checks for output phase failures each time it starts operation. The inverter will trip if
the Phase failure status persists for one second or more.
Note: A check for output phase failures is made during auto-tuning, regardless of the setting of this

r

parameter.
Title Function Adjustment range Default setting
0: Disabled
FLos Output phase failure detection 1: At start-up (only once after 0
= selection power on)
2: At start-up (each time)
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6.16.6 Input phase failure detection

[FELDE | Input phase failure detection selection

e Function
This parameter detects inverter input Phase failure. If the abnormal voltage status of main circuit
capacitor persists for few minutes or more, the tripping function and the FL relay will be activated.
Trip display is £ F H {. Detection may not be possible when operating with a light load, or when the
motor capacity is smaller than the inverter capacity.
If the power capacity is larger than the inverter capacity (more than 200kVA or more than 10 times),
detection errors may occur. If this actually happens, install an AC or DC reactor .

F &0 8=0: No tripping (Failure signal FL not activated)
F £ B= {: Phase failure detection is enabled during operation. The inverter will trip if the abnormal voltage
status of main circuit capacitor persists for ten minutes or more. (Failure signal FL activated)
Title Function Adjustment range Default setting
FEOE | Input phase failure detection selection | 0: Disabled, 1: Enabled 1

Note1: Setting 7 & 5 & to &I (input phase failure detection: disabled) may result in a breakage of the
capacitor in the inverter main circuit if operation is continued under a heavy load in spite of the
occurrence of an input phase failure.

Note2: Parameter £ 5 {J & is invalid for single-phase input model.

Note3: When operating the inverter with DC input, set £ 5 J §={: (none).

6.16.7 Control mode for small current

[FELD T | Small current detection hysteresis
[FE ] Small current trip/alarm selection
[FE 7] Small current detection current
[F& {2 ] Small current detection time

=

=

=

|

e Function

When the current lower than the value setat F 5 { ! flows for more than the time setat F & {2,

tripping an alarm output are possible. Trip display is L/ .

F & {0=0: No tripping (Failure signal FL not activated).
A small current alarm can be put out by setting the output terminal function selection parameter.
F & !0={:Theinverter will trip (Failure signal FL activated) if a current below the current set with =5 / {
flows for the period of time specified with = 5 /.
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Title Function Adjustment range Default setting
F &5 | Small current detection hysteresis 1-20 (%) 10
on . . 0: Alarm only
F & {0 | Small current trip/alarm selection 1: Tripping 0
FE& ¢! | Small current detection current 0-150 (%) / (A) 0
F& {2 | Small current detection time 0-255 [sec] 0
<Example of operation>
Output terminal function: 26 (UC) Low current detection

F& {0 =10 (Alarmonly)

Low cu

signal output

Output current (%)A FE i oriless FEiZ
D
FEUI+FEDS Feeeeaem
FE 1! -

rrent OFF OFF

>

Time [sec]

*  When setting 5 & /{J to { (Trip), trip after low current detection time setting of # & /2. After tripping,

the low current signal remains ON.

6.16.8 Detection of output short-circuit

: Detection of output short-circuit at start-up

{ o Functi

on

This parameter detects inverter output short-circuit. It can be usually detected in the length of the
standard pulse. When operating low-impedance motor such as high-speed motor, however, select the

short-time pulse.

FE 13=0:
FRi3=1

Detection is executed in the length of the standard pulse every time you start up the inverter.
Detection is executed in the length of standard pulse only during the first start-up after putting on
the power or after resetting.

F & !3=2" Detection is executed with the short-time pulse every time you start up the inverter.
F £ 13=3: Detection is executed with the short-time pulse only for the first time after putting power on or

after resetting.
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Title Function Adjustment range Default setting
0: Each time (standard pulse)
1: Only one time after power on
F5 13 Detection of output short-circuit during (standard pulse) 0

start-up

2: Each time (short pulse)
3: Only one time after power on
(short pulse)

6.16.9 Over-torque trip

[F & !5 ] Over-torque trip/alarm selection
[F 5 {5 ] Over-torque detection level
[F& [ Over-torque detection time
[FE 5| Over-torque detection hysteresis

e De O D

1

e Function
Use the & !5 parameter to trip the inverter or to output the alarm if a torque currrent exceeding the
F & ! 5-specified level flows for more than the ~ & ¢ 5 -specified time. Trip information is displayed
as"OL"

FEI5=0: ... No tripping (FL relay deactivated).

An over-torque alarm can be put out by setting the output terminal function selection

parameter.

FRIG=1 ... The inverter is tripped (FL relay activated) only after a torque exceeding the F & /5 -
specified level has been detected for more than the £ & {5 -specified time.
Title Function Adjustment range Default setting
. . 0: Alarm only
- ‘ -
F& !5 | Over-torque trip/alarm selection 1: Tripping 0
, _ . 0 (disabled),
FE& {5 | Over-torque detection level 1-200(%) 150
FE& '8 | Over-torque detection time 0.0-10.0 [sec] Note 0.5
F & !9 | Over-torque detection level hysteresis | 0-100 (%) 10
Note: F & {5=0.0seconds is the shortest time detected on control.
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<Example

of operation>

1) Output terminal function: 28 (OT) Over-torque detection
FE !5=0 (Alarm only)

Over-torque

signal output

F& b

FEIE—FE !5

Torque (%)

OFF

o

lessithan F

OFF

Time [sec]

When F £ {5 = { (tripping), the inverter will trip if over-torque lasts for the period of time set with
F & !H.Insuch a case, the over-torque signal remains ON.

6.16.10 Cooling fan control selection

[FE D] Cooling fan control selection

e Function i
Set to operate the fan only when the ambient temperature is high during operation. When the inverter

is on, the service life of the cooling fan is longer than if it is always running.

F & 2 =0 Cooling fan automatically controlled. Cooling fan operates only when the ambient temperature is
high during operation.
F &2 0= I: Cooling fan not automatically controlled. Fan is always running when the inverter is on.

* If the ambient temperature is high, even when the inverter is stopped, the cooling fan automatically

operates.

Title

Function

Adjustment range

Standard defaults

FEZD

Cooling fan ON/OFF control

0: ON/OFF control, 1: Always ON

0
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6.16.11 Cumulative operation time alarm setting

[FEZ ] Cumulative operation time alarm setting

e Function
This parameter allows you to set the inverter so that it will put out an alarm signal after a lapse of the
cumulative operation time set with F 52 {.

*

"0.1" displayed on the monitor refers to 10 hours, and therefore "1" denotes 100 hours.
Ex.: 38.5 displayed on the monitor = 3850 (hours)

Title Function Adjustment range Default setting
F5at Cumulanvg operation time 0.0-9.999 610.0
alarm setting

W Setting of output signal |

Ex.: When assigning the cumulative operation alarm signal output function to the OUT terminal

Title Function Adjustment range Setting
£130 Output terminal selection 0-255 56 (cumulative operation time alarm)
"Y1 1A (OUT-NO) 57 (cumulative operation time alarm reverse)

6.16.12 Undervoltage trip

[F & 1] Undervoltage trip/alarm selection

e Function

This parameter is used for selecting the control mode when an undervoltage is detected. Trip
information is displayed as "i/ 7 {".

F

F

& 2 1=0: The inverter is stopped. However, it is not tripped (Failure signal FL not activated).

The inverter is stopped when the voltage does not exceed 64 % or less of its rating.

not exceeding 64% or less of its rating.
F &2 7=2" Inverter is stopped. However, it is not tripped (Failure signal FL not activated). The inverter stop
(Failure signal FL not activated.), only after detection of a voltage not exceeding 50% of its rating.
Be sure to connect the AC reactor specified in 10.4.

&2 7= ! Inverter is stopped. It is also tripped (Failure signal FL activated), only after detection of a voltage

Title

Function

Adjustment range Default setting

"
o
My
-

Undervoltage trip/alarm
selection

0: Alarm only (detection level below 64%)

1: Tripping (detection level below 64%)

2: Alarm only (detection level below 50%,
AC reactor needed)
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6.16.13 VI analog input break detection
[F & 3 3] VI analog input break detection level
e Function
The inverter will trip if the VIA value remains below the specified value for about 0.3 seconds. In such
acase, " - {5"is displayed.
F & 3 3=0: Disabled ........ Not detected.

FEF3=1-100 ..o The inverter will trip if the VI input remains below the specified value for about 0.3
seconds.
Title Function Adjustment range Default setting
. . 0: Disabled
F 533 | Vlanalog input break detection level 1-100% 0

Note : The VIA input value may be judged earlier to be abnormal, depending on the degree of deviation of
the analog data detected.

6.16.14 Parts replacement alarms

[F & 35 | Annual average ambient temperature (Parts replacement alarms)

e Function
You can set the inverter so that it will calculate the remaining useful lives of the cooling fan, main
circuit capacitor and on-board capacitor from the ON time of the inverter, the operating time of the
motor, the output current (load factor) and the setting of 5 & 3 4, and that it will display and send out
an alarm through output terminals when each component is approaching the time of replacement.

Title

Function

Adjustment range Default setting

FEIH

Annual average ambient temperature
(parts replacement alarms)

1:

2: 11-20°C
3:21-30°C
4: 31-40°C
5:41-50°C
6: 51-60°C

-10to +10°C

%  Display of part replacement alarm information
Part replacement alarm information (See page H-3) in the Status monitor mode allows you to check on
the time of replacement.

An example of display:

%  Output of part replacement alarm signal

The parts replacement alarm is assigned to the output terminal.
Setup example) When the parts replacement alarm is assigned to the OUT terminal

Title

Function

Adjustment range

Setting value

Fi30

Output terminal selection 1A

(OUT-NO)

0~255

128 (parts replacement alarm)
129 (parts replacement alarm reverse)

Note 1: Using F & 3 4. enter the annual average temperature around the inverter. Be careful not to enter the
annual highest temperature.

Note 2: Set F 5 7 at the time of installation of the inverter, and do not change its setting after the start of
use. Changing the setting may cause parts replacement alarm calculation error.
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6.17 Adjustment parameters

6.17.1 Pulse train output for meters
[FEE 5 Logic output/pulse train output selection (OUT-NO)
[F & 7E | Pulse train output function selection (OUT-NO)
[FE 7 7] Maximum nembers of pulse train

e Function
Pulse trains can be sent out through the OUT-NO output terminals.
To do so, it is necessary to select a pulse output mode and specify the number of pulses.
Ex.: When operations frequencies (0 to 60Hz) are put out by means of 0 to 600 pulses
FH=60.0, F5E55=1,FE 75=0, F & 7 7=0.60
Reference
Title Function Adjustment range of mendmum DEf"flUIt
value of setting
FEI1
- Logic output/pulse train 0: Logic output
FE65 output selection (OUT-NO) | 1: Pulse train output - 0
0: Output frequency FH
1: Output current 185%
2: Set frequency FH
3: Input voltage (DC detection) 150%
4: Output voltage command value 150%
5-11: - -
12: Frequency setting value (after FH
correction)
FE1E Pulse train output function 12 Yl input value 0 V/?O mA 0
e selection (OUT-NO) 15: Fixed output 1 185%
(Output current: 100% equivalent)
16: Fixed output 2 185%
(Output current: 50% equivalent)
17: Fixed output 3 100%
(Other than the output current: 100%
equivalent)
18: Communication data 100.0%
19-22: - -
Maximum numbers of
FETT pulse train 0.50-1.60 (kpps) - 0.8

%  Digital panel meter for reference
Type: K3MA-F (OMRON)
Connection terminal: OUT-E4, NO-E5
Note 1: When item of F 5 75 reachs “Reference of max. value”, the number of pulse train setby 5 7 7 are
sent to output terminals (OUT-NO)
Note 2: The pulse ON/OFF duty ratio is fixed at 50%.
Note 3: The minimum pulse output rate is 25 pps. Keep in mind that no pulses can be put out at any rate
smaller than 25 pps.
Note 4: F 5 75 = {7 is the motor drive frequency.
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6.17.2 Calibration of analog output

[F 5 & ] Analog output signal selection
[FE5 [T Inclination characteristic of analog output
[F & 5] Analog output bias

e Function
Output signal from the FM terminal can be switched between 0 to 1 mA dc output, 0 to 20 mA dc
output, and 0 to 10 V dc output with the £ 5 & ¢ setting. The standard setting is 0 to 1 mA dc output.

*

Optional frequency meter: When using QS60T, set = 5 & /=0 (meter option (0 to 1 mA) output).

Title Function Adjustment range Default setting
0: Meter option (0 to 1 mA) output
FEE ! | Analog output signal selection 1: Current (0 to 20 mA) output 0

2: Voltage (0 to 10 V) output
£59 Inclination characteristic of analog | 0: Negative inclination (downward slope)
! !

output 1: Positive inclination (upward slope) 1
552 | Analog output bias -1.0 - +100.0% 0
m Note 1: With 0 to 20 mA dc (4 to 20 mA dc) output, or 0 to 10 V dc output, set F 5 5 {to {or .

Note 2: F5 75, FAE 4, and F 5 5 3 are parameters for manufacturer settings. Do not change this parameter.
s , p: g g p:

B Example of setting

[FEE /=1, FE5 /=1, F6 52=0(%) [FEE /=1,F55 /=1, F5 52=20(%)
(mA) (mA)
20 20
€ €
o (9
5 5
o o
5 5
j=3 £ ——
s 8rs32]
0 100%
Internal calculated value Internal calculated value
[FEE =1, FE5 (=0, F 5 527=100(%) [FE& 1=1,55 (=0, F557=100(%)
(mA) (mA)
-am- 20 Sans 20 Rttty x
€ = Fn :
g e - Small gain:
3F532 8 r592 :
5 E :
o Qo H
5 5 4 e ]
o Ao o N N N
0 100% 0 100%
Internal calculated value Internal calculated value

Y  The analog output inclination can be adjusted using the parameter /7.
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6.18 Operation panel parameter

6.18.1 Prohibition of key operations and parameter settings

Parameter write protection selection

= [
|~
gy [
b [ D

Panel frequency setting prohibition (FC)
: Local / remote operation prohibition for remote keypad

Panel operation prohibition (RUN/STOP keys)

1,
-

Y
~
1y
1

=
~
K
£

: Prohibition of panel emergency stop operation
Prohibition of panel reset operation

L d/F L g change prohibition during operation
Password setting (F 75 5)

Password examination

O EGEREG
= [=& = =
USRI RO [ D O
UOu N DO D R R

e Function
These parameters allow you to prohibit or allow operation of the RUN and STOP keys on the
operation panel and the change of parameters. Using these parameters, you can also prohibit
various key operations. Lock parameters with a password to prevent configuration.

[Parameter setting]

Title Function Adjustment range Default setting
0: Permitted
1: Panel and extension panel
F 100 | Parameter write protection selection prohibited 0
2: 1 or RS485 communication
prohibited
F130 f:é‘f' frequency setting prohibition | 4. pe it 1: Prohibited 0
F137 Local / remote operation prohibition for 0: Permitted, 1: Prohibited 1
remote keypad
Panel operation prohibition . . . .
-
Fi133 (RUN/STOP keys) 0: Permitted, 1: Prohibited 0
F 73y | Prohibition of panel emergency stop | . pgrmitted, 1: Prohibited 0
operation
F 135 | Prohibition of panel reset operation 0: Permitted, 1: Prohibited 0
o can ihiti
F735 |L/iUdIF il change prohibition | o poritted. 1: Prohibited 1
during operation
0: No password set

F 138 | Password setting (F 7 11) 1-9998 0
9999: Password set
0: No password set
F 7135 | Password examination 1-9998 0
9999: Password set
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When protection using a password is necessary, set and remove with the following method.

H Pa

ssword setup method

Preparation: Parameters other than £ 7, F 738, and F 735 cannot be changed when F 77 [/ is set
to {orgZ.

)

()
(©)

4)

When F 735 or F 7315 are read out and the value is [, a password is not set. A password can be
set.

When F 735 or F 735 are read out and the value is 555 5, a password is already set.

If a password is not set, one can be set. Select and register a value between { and 555 5 for

F 73 5. The number becomes the password. It must be entered to remove the password, so do not
forget it.

The settings for parameter £ 717 [i cannot be changed.

Note: If you forget the password, it cannot be removed. Do not forget this password as we cannot retrieve it.

HMPassword examination method

()]

(2)
(©)
4)
®)
(6)

When F 735 or F 735 are read out and the value is 5§ 5 5 5, a password is set. Changing the
parameter requires removing the password.

Enter a the number ( { to 55 5 £) registered to F 7 3 & when the password was set for £ 73 5.
If the password matches, # A 5 5 blinks on the display and the password is removed.

If the password is incorrect, & A {{ blinks on the display and 7 7 3 5 is displayed again.

When the password is removed, the setting for parameter 5 75 {J can be changed.

By setting parameter ~ 717 [/={1, the settings of all parameters can be changed.

When protecting a parameter is necessary with the external contact input terminal, set with the following
method.

B Prohibit changing parameter settings with contact input

Set

"Parameter editing prohibited" for any input terminal.

Activating the "Parameter editing prohibited" function prevents changes to all parameters.

The following table shows an example of setting input terminal S2.
Title Function Adjustment range Setting value
£ty Input terminal selection 4A 0-201 200 (parameter editing prohibited)
o (S2) 201 (parameter editing prohibited reverse)
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6.18.2 Changing the unit (A/V) from a percentage of current
and voltage

[F 7L {]:Current/voltage unit selection

e Function
These parameters are used to change the unit of monitor display.
% < A (ampere)/V (volt)

Current 100% = Rated current of inverter

100 V class: Input voltage 100% = 100 Vac
Output voltage 100% = 200 Vac

200 V class: Input/output voltage 100% = 200 Vac

B Example of setting
During the operation of the VFNC3-2037P (rated current: 16.7A) at the rated load (100% load), units are
displayed as follows:

1) Display in percentage terms 2) Display in amperes/volts

% Output current:
100%

Output current:
16.7A

%Input voltage: Input voltage:
100% 200V

Title Function Adjustment range Default setting
- = « | Current/voltage unit 0: % 0
"' T ] selection 1: A (ampere)/V (volt)

* The F 71 ! converts the following parameter settings:

e Adisplay Current monitor display: Load current, torque current
Motor electronic-thermal protection level 1 and 2

EHA F 173
DC braking current Fos !
Stall prevention level 1 and 2 FEO ! F IRS
Small current detection current FE I

e Vdisplay: Input voltage, output voltage
Note) Base frequency voltage 1and 2 I(w L w, F { 7 {)s always displayed in the unit of V.
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6.18.3 Displaying the motor or the line speed
[F 75 Free unit display scale

e Function
The frequency or any other item displayed on the monitor can be converted freely into the rotational
speed of the motor, the operating speed of the load, and so on.

The value obtained by multiplying the displayed frequency by the F 7 &'-set value will be displayed as
follows:

|Va|ue displayed | = |Monitor—disp|ayed or parameter-set frequency| x[Fi0Z

1)  Displaying the motor speed
To switch the display mode from 60Hz (default setting) to 1800min™ (the rotating speed of the 4P motor)

| 60 | >

Fl0e=0. 00 F102=35.00]

6O0X30.00=1800

2) Displaying the speed of the loading unit
To switch the display mode from 60Hz (default setting) to 6m/min” (the speed of the conveyer)

Note: This parameter displays the inverter output frequency as the value obtained by multiplying it by a
positive number. This does not mean that the actual motor speed or line speed are indicated
with accuracy.
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Title Function Adjustment range Default setting
Fina Free unit display 0.00: Disabled (display of frequency) 0.00
scale 0.01-200.0

*

The F 712 converts the following parameter settings:
e Free unit Frequency monitor display Operation frequency command, Operation
frequency, PID feedback, Frequency command

value After correction, Operation frequency
command at trip

Frequency-related parameters FOOFH UL, LL, 5- i~57 1,
FAoo, R FIoe, Feog, F2ou,
FoHO, FENq I FE2H2, FE50, F2ERE,
FeET, FEER F2I0,F2 11,
FEBEI~FZ84, F35 L FRO5, FI07

6.18.4 Changing the steps in which the value increment
[F 75 7] Free step 1 (1-step rotation of setting dial)

e Function
It is possible to change the step width changed at panel frequency setting. i
This function is useful when only running with frequencies of intervals of 1 Hz, 5 Hz, and 10 Hz units.

Note 1: The settings of these parameters have no effect when the free unit selection (F 7

) is enabled.
Note 2: Set 5 711 7

to other than 0. When increasing the frequency by rotating the setting dial and if ~ H
(max. frequency) is exceeded by rotating 1 step more, be careful as the X { alarm displays before
this happens and the frequency cannot be increased beyond this point.

Similarly, when rating the settings dial to lower the frequency, if the rotating 1 step more lowers it

below ¢ L (lower limit frequency), the & {I alarm displays before this happens and the frequency
cannot be lowered beyond this point.

itle unction justment range efault setting

Titl F i Adj Defaul i

Fi07 Free step (1-step rotation of setting 0.00: Disabled 0.00
=0 dial) 0.01-F H (Hz) )

B Operation example
£ 70 7 =0.00 (disabled)

By rotating the setting dial 1 step, the panel frequency command value changes only 0.1 Hz.
When £ 70 7 =10.00 (Hz) is set

Rotating the setting dial 1 step changes the panel frequency command value in 10.00 Hz increments, from
0.00 up to 60.00 (Hz).
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6.18.5 Changing the initial display of the panel

[F 7 ] Initial panel display selection
[F 720 Initial remote keypad display selection

e Function
This parameter specifies display format while power is on.

B Changing the display format while power is on
When the power is on, the standard monitor mode displays the operation frequency (default setting) in the
format of ".0" or " F F". This format can be changed to any other monitor display format by setting
F 7 !. This new format, however, will not display an assigned prefix such as + or { . When ON, the display
of the extension panel is setat £ 72/

% When On, the main panel and the extension panel can be set to display differently.
B Parameter setting

Title Function Adjustment range Default setting
0: Operation frequency (Hz/free unit)

g Initial panel display selection | 4: Frequency command (Hz/free unit) 0
2: Output current (%/A)
“anm Initial remote keypad display | 3-17:-
Fio0 0

selection 18: Arbitrary display according to
communication

% F 7 !0 Fordetailson/F 72 [= {F, see the Communications Function Instruction Manual.

6.18.6 Changing display of the status monitor

[FT 1 1]~[F 7 {E] Status monitor 1 to 6

Change monitor display items in the status monitor mode.
=For details, see chapter 8.

6.18.7 Parameter registration to easy setting mode

|’_"l
[}

5 {]~[F 774 Easy setting mode parameter 1 to 24

Up to 24 arbitrary parameters can be registered to easy setting mode.
—=See 4.5 for details.
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6.19 Communication function (RS485)

FEODIL [FE 7L} Block write data 1
FELD ! Party [FE 7 1] Block write data 2
[FELT ] Inverter number [FE 757 Block read data 1
[F 5T 3] Communication time-out time ~ [F'§ 75 |: Block read data 2
[FEL 5 ]: Communication time-out action [F 5 7 7 Block read data 3
[FETET]: Communication time-out [FE 75 Block read data 4

detection condition

[F 525 Selection of communication [F5 75 Block read data 5

protocol

= S
o
w
(V)
c
o
g
o

For details, see the Communications Function Instruction Manual (E6581657).

"« Function
2-wire RS485 communication is built-in as standard.
Connect with the host to create a network for transmitting data between multiple inverters. A computer
link function is available.
<Computer-linking functions>
The following functions are enabled by data communication between the computer and inverter
(1) Monitoring inverter status (such as the output frequency, current, and voltage)
(2) Sending RUN, STOP and other control commands to the inverter
(3) Reading, editing and writing inverter parameter settings
% Timer function ---Function used to detect cable interruptions during communication
When data is not sent even once to the inverter during a user-
defined period of time, an inverter trip (£ ~ ~ 5 is displayed on
the panel) or an output terminal alarm can be output.
% Broadcast communication function ---Function used to send a command (data write) to multiple
inverters with a single communication.

Y% 2-wire RS485 communication option is as follows.
(1) USB communication exchange unit (Type: USB001Z)
Cable for communication between the inverter and the unit (Type: CAB0011 (1m), CAB0013 (3m),
CABO0015 (5m))
Cable for communication between the unit and computer: Use a commercially available USB 1.1 or 2.0
cable. (Type: A-B, Cable length: 0.25 to 1.5 m)
Parameter writer (Type: RKP002Z)
Communication cable (Type: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))
Extension panel (Type: RKP007Z)
Communication cable (Type: CAB0071 (1m), CAB0073 (3m), CAB0075 (5m))
However, when using a 5m cable, the core must be inserted.
Core type: ESD-SR-120 (Manufacturer: NEC Tokin Corp.)

C

@
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B Settings for run/stop via communication

Title Function Adjustment Standard Setting example
range defaults
an ; M f ' (RS485
chbd Command mode selection o~a {(panel) communications)
B Settings for speed command via communication
Title Function Adjustment Standard Setting example
range defaults
A Frequency setting mode oo - . . 7 (RS485
FAGd | selection b-3 < (Setting dial) communications)

B Communication function parameters (2-wire RS485 communication)
Communication speed, parity, inverter number, and communication error trip time settings can be changed
via panel operations or communication.

Title

Function

Adjustment range

Default setting

FEDD

Baud rate

: 9600bps
1 19200bps
38400bps

4

FED

Parity

NON (No parity)
EVEN (Even parity)
: ODD (Odd parity)

FEOC

Inverter number

PN hw

-247

FEDS

Communication time-out time

0: Desabled (*)
1-100 (s)

0.0

Communication time-out action

: Alarm only
: Trip (coast stop)
: Trip (slowdown stop)

Communication time-out
detection condition

. Always

: When FlifidorL10dis
selected for communication

: 1+ during operation

= OIN =0

Selection of communication
protocol

: Toshiba inverter protocol
: ModbusRTU protocol

Block write data 1

Block write data 2

A wN =0l ol

(o

No selection

: Command information

: Frequency setting value

: Output data on the terminal
board

: Analog output for

communication
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Title Function Adjustment range Default setting

FG8 75 | Block read data 1 0: No selection 0
1: Status information
2: Output frequency

- =

F&8 75 | Block read data 2 3: Output current 0
4: Output voltage

Fg771 |Blockread data3 5: AIar?n informgation 0

N 6: PID feedback value

FE878 |Blockread data 4 7: Input terminal board monitor 0
8: Output terminal board monitor

F&8759 | Block read data 5 9: VI terminal board monitor 0

*

Disabled. Indicates that the inverter will not be tripped even if a communication error occurs.
...The inverter trips when a communication time-over occurs.
In this case a trip information £ - ~ 5 flashes on and off on the operation panel.
Alarm.......ccocee. When a communication time-over occurs, an alarm can be output from the output terminal.
Output terminal function: 78 (RS485 communication error) or 79 (RS485 communication

error reverse)
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B Communication function settings
Commands and frequency settings are given priority by communication. (Prioritized by commands from the
panel or terminal block.) Thus, command and frequency settings from communication are activated,

regardless of the command mode selection (£ /7 o) or frequency settings mode selection settings (F /10 o).

However, setting 48: SCLC (switching from communication to local) with input terminal function selection and
when inputting from an external device, it is possible to operate at command mode selection (£ /7 /) and

frequency setting mode selection (~ /7 7 ) settings.

Moreover, connecting the optional extension panel and selecting local mode with the LOC/REM key changes
to panel frequency/panel operation mode.

B Transmission specifications
Item Specifications

Interface RS485 compliant

Half duplex [path type (end terminal resistance necessary at both
ends of system)]

Wiring 2-wire

Transmission path configuration

Transmission distance 500 m max. (total length)

32 max. (including upper host computer) Inverters connected in the
system: 32 max.

Synchronization Asynchronous

Default: 19200 bps (parameter setting) 9600/19200/38400 bps
selectable

ASCIll mode ... JIS X 0201 8-bit (ASCII)

Binary code ... Binary code, 8-bit fixed

Connection terminals

Transmission speed

Transmission character

Stop bit length INV reception: 1-bit, INV sending: 2-bit

Error detection Eﬁéfguli\]/en number/odd number/non Selection (parameter setting),
Error correction None

Response monitoring None

Transmission character type Reception: 11-bit, Sending: 12-bit (when there is parity)

Inverter operation at communication time-over: Select from
trip/alarm/none

Other — When alarm is selected, an alarm is output from the output
terminal.

When trip is selected, £ ~ ~ 5 blinks on the panel.
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B Connection example when using the computer link function

<Independent communication>
Perform computer-inverter connection as follows to send operation frequency commands from the host

computer to inverter No. 3:

oo = 1 = ) I .
\ 4 h J A Al | A A I A A | A

nC3 No.30

—  \iring
. :Data (host ? INV)
:Response data (INV R host)

nC3 No.00 nC3 No.01 nC3 No.02 nC3 No.03 nC3 No.29

Given away 4-]
Given away 4-]
Given away 4-]
Given away 4-]

Given away 4-]

"Given away": Only the inverter with the selected inverter number conducts data processing. All other
inverters, even if they have received the data, give it away and stand by to receive the
next data.

* : Use the terminal board to branch the cable.

(1) Data is sent from the host computer.
(2) Data from the computer is received at each inverter and the inverter numbers are checked.

(8) The command is decoded and processed only by the inverter with the selected inverter number.
(4) The selected inverter responds by sending the processing results, together with its own inverter

number, to the host computer.
(5) As aresult, only the selected inverter starts operating in accordance with the operation frequency

command by communicating independently.
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<Broadcast communication>
When sending an operation frequency command via a broadcast from the host computer
: Wiring
Host computer | - : Data (Host—INV)
b * * * ( S *
J
il 1l 3 ¥ X

I NV I NV I NV I NV I NV I NV

No.0O No.O1 No.02 No.03 No.29 No.30

% : Split the cable among terminal blocks.

)
@)
@)
4)

®)

Send data from the host computer.

The inverters receive data from the host computer and the inverter number is checked.

When * is next to the position of an inverter number, it is judged a broadcast. The command is
decoded and processed.

To prevent data conflicts, only inverters where * is overwritten to 0 can reply with data to the host
computer.

As a result, all inverters are operating with the broadcast operation frequency command.

Note: Specify inverter numbers by group for group broadcasts.
(Function only for ASCII mode. For parity mode, see the Communications Function Instruction
Manual.)
(Ex) When *1 is set, inverters 01, 11, 21, 31 to 91 can be broadcast to.

In this case, the inverter specified in 01 can reply.

6.20 Free memo

[FEEL]: Free memo

e Function H
To enable easier management and maintenance of the inverter, it is possible to enter the identification
number. H

B Parameter settings

Title

Function Adjustment range Standard defaults

FEBD

Free memo 0~65535 0
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7. OperaMe@ai{/ignal

7.1 Operating external signals

You can control the inverter externally.
The parameter settings differ depending upon your method of operation. Determine your method of operation (the
operational signal input method, speed command input method) before using the procedure below to set the

parameters.

[Procedure for setting parameters]

Check external signal conditions

'

Run signal:
Panel keypad
Speed command:
Panel keypad

Run signal:
Panel keypad
Speed command:
Terminal board

Run signal:
Terminal board
Speed command:
Panel keypad

Run signal:
Terminal board
Speed command:
Terminal board

Refer to 3.3 Refer to 3.3 Refer to 3.3 Refer to 3.3
Example 1) Example 3) Example 2) Example 4)
[l 1
J .
I :
1 1
A J A

[ With run/stop from the Panel keypad |

O d = ! (Panel keypad)

[ With run/stop from external signal

£ N0 d =0 (terminal board) *
£ (RS485 communication)
*Sink/source logic (/O terminal logic)

can be switched.

For details, see 6.3.1.

stop

- — —

[ With frequency command from external signal |
F 04 = (terminal board V1)
3 (RS485 communication)
5 (UP/DOWN from external
logic input)

[ With frequency command from panel keypad |

Fnod = | (setting dial 1) (@\ + @

(@\

hyl

104 = 2 (setting dial 2)

* For settings based on communication, refer to the Communication Instruction Manual or section 6.22.
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7.2  Applied operations by an 1/O signal (operation from
the terminal block)

Input terminal sink and source logic are set according to the selection on the setup menu. (See 3.1.)

7.2.1  Input terminal function

This function is used to send a signal to the input terminal from an external programmable controller to operate or
configure the inverter.
The ability to select from a variety of functions allows for flexible system design.

[Control terminal board]

[FLa[FB[FLC|  [cc|vi|ps|Fum|
SIS

==
lout[nofcc| F [ R[St s2 P

00000

B Settings for the contact input terminal function

Terminal Title Function Adjustment range Standard defaults
symbol
Fild Input terminal selection 1A (F) 2(F)
F Fi5! Input terminal selection 1B (F) | 0 to 201 Note 1) 0 (No function)
F 55 Input terminal selection 1C (F) 0 (No function)
FiZ Input terminal selection 2A (R) 4 (R)
R F 52 Input terminal selection 2B (R) 0to 201 Note 1) 0 (No function)
Fi55 Input terminal selection 2C (R) 0 (No function)
Fii3 Input terminal selection 3A (S1) 10 (SS1)
S1 Fi53 Input terminal selection 3B (S1) 010 201 Note 1) 0 (No function)
Fid Input terminal selection 4A (S2) 12 (SS2)
S2 F 5y Input terminal selection 4B (S2) 010201 Note 1) 0 (No function)
0: Voltage signal input (0 - 10 V)
Fing Analog/logic input 1: Current signal input (4 - 20 mA) 0
Y i Selection (VI terminal) 2: Logic input
3: Voltage signal input (0-5V)
Fd Input terminal selection 5 8 to 55 Note 3) 14 (SS3)
Note 1) Multiple functions assigned to a single terminal operate simultaneously.
Note 2) In case of setting always active function, assign the menu number to 7 {5 and £ ! {I (always active

function selection).
Note 3) When VI is used for the logic input (sink logic), always connect a resistor between VI and terminal P24.
For details, see 2.3.2 (page B-9).
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W Connecting

1)  For contactinput a
[

Contact switch a With sink settings
Input terminal i

i %Operates by short circuiting between the
input terminal and CC (common). Use for
forward rotation, reverse rotation, and
multi-stage speed

cc

2)  For connection (sink logic) via transistor output

Input terminal

¢ %Control by connecting the input terminal and CC

i (common) to the output (non-contact switch) of the
programmable controller. Use for forward rotation,
reverse rotation, and mult-stage speed. Use a 5 mA
transistor that operates at 24 V dc.

cc

* About programmable controllers and interfaces If controlling the inverter using an open collector output
programmable controller, the following error signals are sent to the inverter. This is a result of differences in the
height of control power supply potential when the inverter remains ON and the programmable controller is turned
OFF. Always set the inverter lock to prevent the programmable controller from being turned OFF while the

inverter is ON.
Programmable controller Inverter
+24V
+Q :
4 * IExternaI
Blown fuse p2s |24V power supply| Inside the inverter
detection circuit Tt } +24 V power supply
(Jex) O L
comMm
L d
Fuse
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M Usage example 1 -+ 3-wire operation (one-push operation)

Use the 3-wire operation function to operate the inverter, maintaining operation without using the sequence circuit

by inputting a

n external signal (reset contact signal).

F -] Forward run Forward run (F) : Pressing forward run (F) rotates forward at

the specified frequency command value.

R /—“ Reverse run Reverse run (R) : Pressing reverse run (R) rotates in reverse

at the specified frequency command value.
S2 p HD HD (S2): Pressing HD (S2) decelerates and stops.
ccC
A
Output
Forward / frequency
g \ /1Y
\j’/ / \ |/
Reverse
4
ON
HD |
» OFF
4
F T ———— ON
»OFF
A
R 1 | e o ON
*OFF
Power 1 ON
Supply
»>OFF
—
Note 2) Note 3)

Note 1) Set F ¢ ! = & (ST: standby) and £ /1[4 = [I (terminal board) for 3 wire operation. Assign HD
(operation hold) to any input terminal at input terminal selection. When assigning the S2 terminal
as shown above, set 5 { {4 = 5[ (HD: operation hold).

Note 2) If the terminals are ON before turning on the power, terminal input is ignored when the power is
turned ON. (Prevents sudden movements.) After turning the power ON, turn terminal input ON
again.

Note 3) When HD is OFF, F and R are ignored even when ON. R does not operate even if it's ON when

HD is ON. Likewise in this state, F does not operate even if it's ON. Turn F and R OFF and then
turn them ON.
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Note 4) During 3 wire operation, sending the jog run mode command stops operation.

Note 5) Be aware that DC braking continues even if a startup signal is input during DC braking.

Note 6) Only F and R maintain HD (operation hold). When using F or R in combination with other
functions, be aware that the other functions do not hold. For example, when F and SS1 are
assigned, F holds, but SS1 does not.

[Parameter settings]

erminal symbol itle Function Adjustment range Setting example
! ) 50
- -
S2 Flid Input terminal selection 4A (S2) 0~201 (HD operation hold)

B Usage example 2 -+ Jog run
Jog run is used for inching the motor. When a jog run signal is input, a jog run frequency is immediately output,
regardless of the acceleration time set.
Assign the jog run function to any input terminal. For example, when assigned to the S2 terminal, set £ { {4 =
{ 8. Jog run is done while the jog input terminal (S2 terminal) and either F or R are ON.

Setting frequency A

Forward run
Forward run Forward run
0 Reverse run -
>
ST command J L
F command —] —]
R
82 command _I
(F1i4=8)

Normal operation of
frequency setting signal
input

e The jog frequency is fixed at 5 Hz.

e The stop pattern is slowdown stop.

e The jog run setting terminal is valid when the operation frequency is less than the jog frequency. Jog run does
not function when the operation frequency is higher than the jog frequency.

e Even if an operation command is input midway, jog operation is prioritized.

e The jog frequency is not limited by the upper limit frequency (parameter {1 ).
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B List of contact input terminal function settings

Parameter Parameter
programmed value Function programmed value Function
Positive | Negative Positive | Negative
logic logic logic logic
o { | No function 1 37 PID control prohibition
c 3 Forward run command HE 45 Forced local from communication
H g Reverse run command £ g Operation hold (hold of 3-wire
operation)
5 7 Standby 5 53 PID integral/differential clear
g 5 | Reset command S 55 PID characteristics switching
) t Preset-speed command 1 88 85 Frequency UP from external logic
input *1
ic i3 Preset-speed command 2 940 g1 Frequency DOWN from external
logic input *1
M 5 Preset-speed command 3 ac g3 Frequency UP/DOWN from external
contacts *1
& {7 | Preset-speed command 4 95 N Coast stop
{8 /9 | Jog run mode H Hr Frequency setting mode terminal
board VI
o0 21 Emergency stop by 08 ne Command mode terminal board
external signal
£ == DC braking command R L Parameter editing permission
o4 25 2nd w2 23 Forced deceleration command
acceleration/deceleration
= 25 | 2nd V/F control mode 2o 201 Parameter editing prohibition
switching
ic 33 | 2nd stall prevention level

*
=

: Active when F /17 & (frequency setting mode selection) = 5 (UP/DOWN from external logic input) is set.
The frequency setup range is from [.0 to /L (upper limit frequency). The acceleration/deceleration time

relative to the set frequency is AL [/ £ L while the acceleration/deceleration speed is not switched.

Y¢ For details about the input terminal function, see 11.6.
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7.2.2  Output terminal function (sink logic)

This function is used to output a variety of signals to external devices from the inverter.
With the contact output terminal function, you can select from multiple output terminal functions. Set two types of
functions for the OUT terminal and then you can output when either one or both of them is ON.

[Control terminal block]

[FLa|FB[FLc]  [cc| i [ps | Fm]
SISIS
===
lout[no[cc| F [ R [st]s2]ps]

000

[Ct

B Usage
{FLA
" : FLB
FLA, B, C function: Set at parameter £ {372. .
{ FLC
i out

OUT-NO function: Set at parameter £ {30 and {3 7.

H Assign one type of function to an output terminal

Terminal Title Function Adjustment range Standard defaults
symbol
OUT-NO F 30 | Output terminal selection 1A 4 (Low-speed detection signal)
0~ 255
FL . . .
(A,B,C) F {32 | Output terminal selection 2 10 (fault FL)

Note) When assigning 1 type of function to the OUT-NO terminal, setonly £ 3.
Leave parameter 7 {3 7 as the standard setting (F {3 7=255).
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W Assign two types of functions to the output terminal (OUT-NO)

E;mgljl Title Function Adjustment range Standard defaults
Fian Output terminal 4 (Low-speed detection
" 'AH | selection 1A 0255 signal)
Output terminal
OUT-NO F 137 | calestion 18 255 (normally ON)
Output terminal logic | n. = (a3 (39
. " 0:F {3fand F {37
Fi39 solecton F 1300 F i3 ©

Note 1) £ {3 and 7 {3 7 are active only when F 5 5 5 = [J: Logic output (default).
Function is inactive when F £ 5 5 = {: Pulse train output is set.

(1) Output signals when two types of functions are simultaneously
turned ON.

Signals are output when parameter ~ { 3 5 is the default (F {35 = 0), and the functions set at
parameters £ {3 {} and F {3 7 are simultaneously turned ON.

Y¢ Timing chart

Fi30

Fi3q

OUT-NO
Output

ON
OFF
ON

OFF

]

I

OFF

I

,_

(2) Output signals when either one of two types of functions are
simultaneously turned ON.

Signals are output when parameter ~ ! 35 =1, and either of the functions set at parameters ~ {3}
and F /3 7 are turned on.

Y¢ Timing chart

ON

ON
OFF

OFF

I
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M List of output terminal function settings

<Explanation of terminology>
* Alarm
* Pre-alarm ..

.. Alarm output when a setting has been exceeded.
. Alarm output when the inverter may cause a trip during continued operation.

List of detection levels for output terminal selection

Parameter programmed Parameter
value Function programmed value Function
Positive | Negative Positive | Negative
logic logic logic logic
o ! Frequency lower limit = 27 Small current detection
c 3 Frequency upper limit == = Over-torque detection
H g Low-speed detection qn o Run/Stop
signal
& 7 Output frequency 5E 57 Cumulative operation time alarm

attainment signal
(acceleration/deceleration

completed)
&g g Set frequency attainment &0 & Forward/reverse run
signal
H ! Fault signal (trip output) 18 79 RS485 communication error
M 5 Over-current pre-alarm 82 53 Assigned data output
i ) Overload pre-alarm 28 25 Parts replacement alarm
20 2 Overheat pre-alarm 4G T Fault signal
(output also at a ready)
= = Overvoltage pre-alarm 254 Always OFF
oM = Power circuit 55 Always ON

undervoltage detection

Note 1) ON with positive logic : Open collector output transistor or relay turned ON.

OFF : Open collector output transistor or relay turned OFF.
ON with negative logic : Open collector output transistor or relay turned OFF.
OFF : Open collector output transistor or relay turned ON.

Yc For details about the output terminal functions or levels, see 11.7.
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7.3  Speed instruction (analog signal) settings from

external devices

You can select from voltage input (0 to 10 V, 0 to 5 V), and current input (4 to 20 mA) for an analog input terminal

(vI).

The maximum resolution is 1/1000.

[Control terminal block]

[FLA|FLB[FLC|  [cc| vi [ Ps | Fm]

SISIS)
HHH

lout[No[cc| F | R [st]s2 [P

B Analog input terminal (VI) function settings

Standard
Title Function Adjustment range default
setting
0: Voltage signal input (0 - 10 V)
£ing Analog/logic input selection 1: Current signal input (4 - 20 mA) 0
Ty (VI terminal) 2: Logic input
3: Voltage signal input (0 - 5 V)
F2ol VI input point 1 setting 0-100% 0
F202 | Vlinput point 1 frequency 0.0 - 400.0Hz 0.0
F2h VI input point 2 setting 0-100% 100
Food VI input point 2 frequency 0.0 - 400.0Hz *
F2h Analog input filter 4 -1000 ms 64

* Depends upon the setup menu settings. Select either 50.0 or 60.0. (See 11.5.)
Note) When stable operation cannot be attained because of frequency setting circuit noise, increase ~ & {1 5.
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7.3.1  Settings depending on voltage (0 to 10 V) input

You can set the frequency settings by inputting an analog voltage signal of 0 to 10 V dc between the VI and CC
terminals.

The following shows examples when the run command is input from the terminal.

Title Function Adjustment range Sdt:fr;i?trsd Setting example
. 1 0
I 04 | Command mode selection 0-2 (panel keypad) il )
Enod Frequency setting mode 0-5 2 0
selection (setting dial) (terminal board VI)
0: Voltage signal input (0 - 10 V) 0
Analog/logic input selection | 1: Current signal input (4 - 20 mA "
Fidg | tergminil) : 2: Logic inplglt Pt ) 0 (V‘(’(';"’_‘%%S\'/%;‘a'
3: Voltage signal input (0-5V)
F 20 ! | Vlinput point 1 setting 0-100% 0 0
F 202 | Vlinput point 1 frequency 0.0 - 400.0Hz 0.0 0.0
F 20 3 | Vlinput point 2 setting 0-100% 100 100
F 04 | Vlinput point 2 frequency 0.0 - 400.0Hz * 60.0
F 205 | Analog input filter 4 -1000 ms 64 64

Depends upon the setup menu settings. Either 50.0 or 60.0 is selected.

M Run and stop settings
MccB Motor You can switch between forward run (F)
Power —¥X RL1 LVFonC3 um and reverser run (R), and run/stop with
Supply ——X—r—9 s12 VIT2G external signals.
X~ P T3 WiTsG M Setting characteristics for the frequency
* Connect a single-phase setting signal and operation frequency
gle-p| S1 Set ch . | in th
input model to R/L1 and et characteristics at two points in the
S/L2IN. FLA S2 diagram below.
. H Connecting and calibrating the
FLB frequency meter
Select the type of meter connected at
lrLc E e Forward F &8 ! and calibrate.
run = For details, see 3.4.
R ¢— Reverse
P24 run
Hz
ouT M . _
e Point 2
o FI0H
> Point 1
NO £
s
[L] cCe i
cc v e §raoe %
= Fall Feo3
+ 0% 100%
. 0to 10V ov to 10V)
Frequency setting signal
I F 1039 = O: Voltage signal input (0 to 10 V) (default) 95
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7.3.2  Settings depending on current (4 to 20 mA) input

You can set the frequency settings by inputting an analog current signal of 4 (0) to 20 mA dc between the VI and
CC terminals.

The following shows examples when the run command is input from the terminal.

y . . Standard )
Title Function Adjustment range defaults Setting example
L0 4 | Command mode selection 0-2 1 X 0
(panel keypad) (terminal board)
Fnod Frequency setting mode 0-5 2
Hd selection (setting dial) | (terminal board VI)
0: Voltage signal input (0 - 10 V) 1
Analog/logic input selection | 1: Current signal input (4 - 20 mA) .
o
F 185 | Wi terminal) 2: Logic input 0 ((i“_’;%”:nj'\%’)"a'
3: Voltage signal input (0-5V)
F 20 ¢ | Vlinput point 1 setting 0-100% 0 20(0)
F 202 | Vlinput point 1 frequency 0.0 - 400.0Hz 0.0 0.0
F 283 | Vlinput point 2 setting 0-100% 100 100
F 24 | Vlinput point 2 frequency 0.0 - 400.0Hz * 60.0
F 2085 | Analog input filter 4 - 1000 ms 64 64
* Depends upon the setup menu settings. Either 50.0 or 60.0 is selected.
H Run and stop settings
mcce Motor You can switch between forward run (F) and
Power —X RL1 LVE-nC3 um reverser run (R), and run/stop with external
Supply - g Sz V2§ signals.
—X 9 s WITSG M Setting characteristics for the frequency
* Connect a single-phase setting signal and operation frequency
input model to R/L1 and St Set characteristics at two points in the
S/L2/N. FLA S2 diagram below.
—. H Connecting and calibrating the frequency
FLB meter
Select the type of meter connected at F 5 5
Forward and calibrate.
FLC F o— run
A = For details, see 3.4.
R ¢— Reverse
P24 run Hz
ouT M &
g FaoM Point 2
g Point 1
NO =
o
e fefe} 2
Srage o
I £2g:  F2g3 "
= 0% 20% 100%
+ (0 to 4 to 20mA)
4(0)to20mAdc Current input
| F 109 = {: Current signal input (4 — 20mA) Frequency setting signal
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7.3.3  Settings depending on voltage (0 to 5 V) input

<external potentiometer>
You can set the frequency by connecting the FRH kit (optional), or a potentiometer (1 to 10 kQ — 1/4 W) to the VI
terminal.
Connect the potentiometer between the P5, VI, and CC terminals. The standard voltage for the P5 terminal is 5 V dc.
Instead of using the potentiometer, you can set the frequency settings by inputting an analog voltage signal of 0
to 5 V dc between the VI and CC terminals.

The following shows examples when the run command is input from the terminal.

Title Function Adjustment range Sdt:%i?trsd Setting example
£ 104 | Command mode selection 0-2 (panel 1keypad) (terminaol board)
cnnd Frequency setting mode 0-5 2 0
o selection (setting dial) (terminal board V1)
0: Voltage signal input (0 - 10 V) 3
Analog/logic input selection | 1: Current signal input (4 - 20 mA .

F 09 | Wieminly 2 Logicinput ( ) 0 (V"('(‘)a?g f/')g)”a'
3: Voltage signal input (0 -5 V)

F 20 ! | Vlinput point 1 setting 0-100% 0 0

F 202 | Vlinput point 1 frequency 0.0 - 400.0Hz 0.0 0.0

F 2L 3 | Vlinput point 2 setting 0-100% 100 100

F 204 | Vlinput point 2 frequency 0.0 - 400.0Hz * 60.0

F 2085 | Analog input filter 4 - 1000 ms 64 64

*Depends upon the setup menu settings. Either 50.0 or 60.0 is selected.

M Run and stop settings
mccs Motor You can switch between forward run (F)
Power — % ———Q RL1 VFnC3 umg and reverser run (R), and run/stop with
Supply_x/_" siL2 V26 external signals.
X~ Y T3 wiTsG M Setting characteristics for the
* Connect a single-phase st frequency setting signal and operation
input model to R/L1 and frequency o o
S/L2IN. FLA s2 Set characteristics at two points in the
. diagram below.
FLB H Connecting and calibrating the
frequency meter
FLC . Forward Select the type of meter connected at
S run FE8 { and calibrate.
R ¢ Reverse = For details, see 3.4.
P24 run
FM Hz
out > Point 2
§ FaOy [
> Point 1
NO g
§
[} cCe 5 .
[ éi Fege %
= Fall Foo3
11010 kQ-14W 0% 100%
ov to 5V)
I F 18038 = 3: Voltage signal input (0 — 5V) Frequency setting signal




