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Safety precautions

The items described in the instruction manual and on the inverter itself are very important so that
you can use safely the inverter, 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 will lead to death or serious injury.

Indicates that errors in operation will lead to injury*1 to people or that these errors will cause
CAUTION . *0
damage to physical property <.

*1  Such things as injury, burns or electric 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 an inhibition (Don't do it).

® Detailed information on the inhibition is described in illustration and text in or near the
symbol.
Indicates a mandatory action that must be followed.

o Detailed information on the mandatory action is described in illustration and text in or near
the symbol.
Indicates a warning or caution.

A Detailed information on the warning or caution is described in illustration and text in or near
the symbol.
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m Limits in purpose
This inverter is used for controlling speeds of three-phase motors in general industrial use.

/\ Safety precautions

» This product is intended for general purpose uses in industrial application. It cannot be used for application
which will cause big impact on public and require special quality control, such as power plant and railway, and
equipment in which failure and operational errors of this product can endanger human life or harm a human
body, such as equipment for nuclear power control, aviation, space flight control, traffic, medical, safety
device, and amusement. However, it is possible to verify the application propriety under the condition that
purpose is limited and special quality control is not required. Please contact your Toshiba distributor if you
wish to use this product for a specific purpose.

» Please use our product for application which will not cause serious accident or damage even if the product
has failure, or please use our product in environment where a backup circuit, device is provided as a system
outside the product or a safety device functions.

» Please do not use our product for any load other than three-phase motors in general industrial use. Use in
other than proper three-phase motors can cause an accident.

m Handling

A Warning

® » Never disassemble, modify or repair.
This can result in electric shock, fire and other injury. Please call your Toshiba distributor for
Disassembly repairs.
inhibited

» Never remove the front cover when the power is on.
The unit contains high voltage parts and contact with them will result in electric shock.
» Do not stick your fingers into openings such as cable wiring holes and cooling fan covers.

The unit contains high voltage parts and contact with them will result in electric shock.
» Do not place or insert any kind of object (electrical wire cuttings, rods, wires etc.) inside the
- inverter.
Prohibited

This will cause a short circuit and result in electric shock or fire.
» Do not allow water or any other fluids to come in contact with the inverter.
This will cause a short circuit and result in electric shock or fire.

» Turn the power on only after attaching the front cover.
If you turn the power on without attaching the front cover, this will result in electric shock or
other injury.

» Immediately turn the power off if the inverter begins to emit smoke or an unusual odor, or

0 unusual sounds.

Mandatory pontinuous use of the inve.rter in such a state will cause fi're..lf the inverter .is left to be turned on
action in that state, it can cause fire. Please call your Toshiba distributor for repairs.

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

» The inverter will have failure due to leakage current caused by dust and other material. If the
inverter's power is left to be turned on in that state, it can cause fire.
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A Caution

@ » Do not touch heat radiating fins or discharge resistors.

Contact These devices get high temperature, and you will get burned if you touch them.
ontac!
inhibited

m Transportation & installation

A Warning

» Do not install and operate the inverter if it is damaged or any of its components is missing.
This will result in electric shock or fire. Please call your Toshiba distributor for repairs.
® » Do not place any inflammable object near the inverter.
If flame is emitted due to failure in the inverter, this will lead to fire.
» Do not install the inverter in any location where the inverter could come into contact with water

or other fluids.
* This will result in electric shock or fire.

Prohibited

» Operate under the environmental conditions prescribed in the instruction manual.
Operations under any other conditions will result in failure.
* Mount the inverter on a metal plate.
The rear panel will get high temperature. Do not mount the inverter on an inflammable object,
this will result in fire.
» Do not operate the inverter with the front cover removed.
The unit contains high voltage parts and contact with them will result in electric shock.
o * An emergency stop device must be installed that is configured in accordance with the system

specifications.
Mandatory If such an emergency stop device that can activate mechanical brake by shutting off power
action supply is not installed, operation cannot be stopped immediately by the inverter alone, thus

resulting in an accident or injury.
» All options to be used must be those specified by Toshiba.
The use of options other than those specified by Toshiba will result in an accident.
* In using a power distribution device and options for the inverter, they must be installed in a
cabinet.
When they are not installed in the cabinet, this will result in electric shock.
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A Caution

O

Prohibited

For transporting or carrying the inverter, do not hold by the front cover.
The cover will come off and the unit will drop, resulting in injury.

Do not install the inverter in any place with large vibration.

The unit will fall due to the vibration, resulting in injury.

®

Mandatory
action

Carry the inverter by two people or more when the inverter is the model mass 20kg or more
(VFAS3-2110P - 2370P, VFAS3-4220PC - 4750PC).

If you carry the inverter alone, this will result in injury.

Transport a large-capacity inverter (VFAS3-2450P, 2550P, VFAS3-4900PC - 4280KPC) by a
crane.

If you transport a heavy load by hand, this will result in injury.

Please take the utmost care for the operator's safety, and please handle the inverter carefully in
order not to damage the product.

For lifting the inverter, hang the inverter with wire ropes via hanging bolts (hanging holes)
provided at upper part or lower part of the inverter as shown below.

Please make sure that the inverter is hanged by two wire ropes in a balanced manner, and
please be careful that the inverter does not receive excessive force during the hanging
operation.

Do not carry the inverter with the cover attached, hold nor put the hand in the wiring holes
during the transportation.

You can have your hands pinched and injured.

Transport the operation panel in accordance with law.

Please transport the operation panel by airplane or ship in accordance with law as a lithium
battery is used in the operation panel.

Install the inverter at a place which can support the unit's mass.

If you install the inverter at a place which does not support the unit's mass, the unit will fall,
resulting in injury.

Install the mechanical brake when it is necessary to hold a motor shaft.

A brake function of the inverter cannot perform mechanical hold, and it results in injury.
When ambient temperature is above 50°C, use the operation panel by detaching it from the
unit.

There is a risk that heat can rise up and flame can be emitted in the lithium battery used in the
operation panel. When ambient temperature is above 50°C, use the operation panel by
detaching the panel from the unit and extending the panel.

|. Safety precautions
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m Wiring

A Warning

» Do not connect power supply to the output (motor side) terminals [U/T1], [V/T2] and [W/T3].
Connecting power supply to the output will damage the inverter and result in fire.

» Do not insert a braking resistor between DC terminals [PA/+] and [PC/-] or [PO] and[PC/-].
This will result in fire.

Please connect the braking resistor in accordance with the instruction manual.

» Do not touch wires of equipment (e.g. ELCB) that is connected to the inverter power side at
least 15 minutes after turning off the power.

If an electric charge remains in a capacitor in the inverter, touching the wires before the
indicated time will result in electric shock.

® » Do not touch output terminals [U/T1], [V/T2] and [W/T3] on the PM motor side while the PM

motor is rotating even after turning off the power.

Prohibited While the PM motor is rotating even after the power is turned off, as a high voltage is generated
in the output terminals [U/T1], [V/T2] and [W/T3] on the PM motor side, touching the output
terminals will result in electric shock. Please perform wiring after verifying that the PM motor is
stopped.

* When using this 480V class inverter with a power supply system that is grounded in other than

the neutral point (e.g. when the power supply has delta connection with single phase
grounding), the grounding capacitor should not be grounded (or the capacity of the grounding
capacitor should not be increased).

Otherwise, it will result in failure or fire.

« Electrical construction work must be done by a qualified expert.
Erroneous connection of power supply by someone who does not have that expert knowledge
will 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 can result in injury.
» Wiring must be done after installation.
If you perform wiring prior to installation, this will result in electric shock or other injury.
o Verify that the power is turned off and the charge lamp is off before starting wiring.
If you perform wiring without verification, this will result in electric shock.
* Install an earth leakage circuit breaker (ELCB) between the power supply and the inverter
(primary side) if protective device against earth leakage is not installed into your system.
» Tighten the screws on the terminal block to specified torque.
If the screws are not tightened sufficiently to the specified torque, this will result in fire.
« Verify that the power supply voltage is within +10% and -15% (+10% when the load is 100% in
continuous operation) of the applied power supply voltage written on the name plate.
If you do not use the appropriate power supply voltage, this will result in failure or fire.

Mandatory
action

» The grounding wire must be connected securely.
If the grounding wire is not securely connected, when the inverter has failure or earth leakage,
this will result in electric shock or fire.

Be grounded
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A Caution

O

Prohibited

Do not attach devices with built-in capacitors (such as noise reduction filters or surge
absorbers) to the output terminals (motor side).

Heat rises up and this could cause a fire.

Do not switch only one of two grounding capacitor switch screws in the same form.

The inverter will have failure due to insufficient switching. Please switch two grounding
capacitor switch screws in the same form.

Do not detach the operation panel from the unit when the power is ON.

This will result in failure. Please detach the operation panel after turning the power off.

When you connect a USB cable to the operation panel, do not perform the connection while the
operation panel is attached to the unit.

This will result in failure. Please connect the USB cable to the operation panel after detaching
the operation panel from the unit.

Do not connect Ethernet to the RS485 communication connector.

Erroneous connection will result in failure.

Do not connect RS485 communication to the Ethernet connector.

Erroneous connection will result in failure.

o

Mandatory
action

Verify that the power is OFF before detaching the front cover.

If you detach the front cover while the power is ON, this will result in electric shock or other
injury.

Mount the front cover after wiring.

If you turn the power on without attaching the front cover, this will result in electric shock or
other injury.

Please be careful that if you press too hard the front cover by a screwdriver for attachment, it
will damage the inverter unit.

Mount the attached DC reactor (DCL) for VFAS3-4160KPC - 4280KPC.

If you do not mount the attached DC reactor (DCL), it will result in failure. Mount the DC reactor
(DCL) between [PA/+] and [PO].

Supply AC power supply to cooling fans if you use VFAS3-4160KPC - 4280KPC with DC input.
If you do not supply AC power supply, the cooling fans do not operate, and this will result in
overheat trip.

|. Safety precautions
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m Operations

A Warning

» Do not touch terminals when the inverter's power is on even if the motor is stopped.

Touching the terminals while voltage is applied will result in electric shock.
+ Do not touch switches when the hands are wet and do not try to clean the inverter with a damp cloth.

This will result in electric shock.
® » Do not touch terminals or motor of the inverter while performing auto tuning.

Touching the terminals or motor while voltage is applied to the terminals and motor may result

Prohibited in electric shock, even if the motor is stopped.
After setting offline auto-tuning (F400 = "2"), execute the auto tuning at first start of the inverter.
The auto tuning takes several seconds and the motor is stopped meanwhile, but voltage is
applied to the terminals and motor. The motor may also generate a sound during the auto
tuning, but this is not malfunction.

» Turn the power on only after mounting the front cover.
When you use the inverter housed in the cabinet with the front cover removed, always close the
cabinet doors first and then turn the power on. If you turn the power on with the front cover or
the cabinet doors open, this will result in electric shock.
» Make sure to set the setup menu correctly.
If you set the setup menu incorrectly, this will damage the inverter or cause the inverter to
perform unexpected movement.
o » Make sure to set the parameter correctly.
If you set the parameter incorrectly, this will damage the inverter or cause the inverter to
Mandatory perform unexpected movement. When you write the parameter in the inverter via a parameter
action writer or operation panel, please transmit correct data.
» Make sure that operation instructions are off before resetting the inverter after malfunction.
If the inverter is reset while the operation instructions are on, the motor will restart suddenly,
resulting in injury.
« Install circuit protection such as the mechanical brake in the crane.
If there is no sufficient circuit protection installed in the crane, insufficient motor torque while
auto tuning will cause the machine stalling/falling.

A Caution

» Observe all allowable operating ranges of motors and machines in use.
Not observing these ranges will result in damage to motors and machines and injury. Please
use motors and machines within their respective allowable operating ranges by referring to

their respective instruction manuals.
® » Do not set the stall prevention level parameters (F601 and F185) extremely low.

If the stall prevention level parameters (F601 and F185) are set at or below the motor no-load
Prohibited current, the stall preventive function will be always enabled and increase the frequency when it
judges that regenerative braking is taking place.
Do not set the stall prevention level parameters (F601 and F185) at 30% or less under normal
use conditions.
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to be operated.
If you use the inappropriate inverter, not only will the three-phase motor not rotate correctly, but
0 it will cause serious accidents such as overheating and burning out.

n » Use the inverter that conforms to specifications of the power supply and the three-phase motor

» Take countermeasures against leakage current.
The leakage current through the stray capacitance of the input/output power wires of inverter
Mandatory and motor can affect peripheral devices. In that case, please take countermeasures such as
action reducing the carrier frequency or shortening the length of input/output power wires. When the
total wire length (total length between an inverter and motors) is more than 100m, if the trip
occurs with the motor no-load current, make enough space between phase wires or insert the
filter (MSF: motor-end surge voltage suppression filter).

m When operation by communication or extension panel is selected

A Warning

» Set the parameter Communication time-out.
If the parameter is not properly set, the inverter cannot be stopped immediately and this will
o result in injury and accidents.
+ Install an emergency stop device and an interlock that are configured in accordance with the
Mandatory system specifications.
action If the inverter cannot be stopped immediately via communication or the extension panel, this
will result in injury and accidents.

m  When auto-restart after momentary stop function is selected

A Caution

* When the auto-restart after momentary stop function is selected, stand clear of motors and
machines at momentary power failure.

0 The motors and machines which have stopped due to momentary power failure will restart
suddenly after power is restored, and this will result in injury.

Mandatory + Attach caution labels indicating functions programmed for Auto restart, on inverters, motors and
action machines.

Please prevent accidents with the caution labels.

m  When retry function is selected

A Caution

» When the retry function is selected, stand clear of motors and machines at tripping stop.
The motors and machines which have stopped due to tripping stop will restart suddenly, and

this will result in injury.
o Take measures for securing safety even if the motor restarts unexpectedly, such as attaching a
cover to the motor.
Mzré?iifry * Attach caution labels indicating functions programmed for Retry, on inverters, motors and

machines.
Please prevent accidents with the caution labels.
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m Maintenance and inspection

A Warning

* Do not replace parts.
This will result in electric shock, fire and other injury. Please call your Toshiba distributor for

Prohibited repairs and replacement of expendable parts.

» Perform daily inspection and periodic inspection on equipment.
If the equipment is not inspected and maintained, faults and malfunctions cannot be discovered
and that can result in accidents.
» Before inspection, perform the following steps.
(1) Turn off the power to the inverter.
(2) Wait at least 15 minutes and verify that the charge lamp is no longer lit.
o (3) Use a tester that can measure DC voltages (800 VDC or more), and verify that the voltage
Mandatory to the DC main circuits between [PA/+] and [PC/-] is 45V or less, and verify that the residual
action voltage of AC main circuits cable is 45V or less.
Performing inspection without carrying out these steps can lead to electric shock.
When using the PM motor, please verify that the PM motor is stopped. While the PM motor is
rotating even after the power is turned off, as a high voltage is generated in the output terminals
[U/T1], [V/T2] and [W/T3] on the PM motor side, touching the output terminals will result in
electric shock.

m Disposal

A Caution

« If you dispose of the inverter, have it done by a specialist in industry waste disposal”.
0 If you dispose of the inverter by yourself, this can result in explosion of capacitor or production

of noxious gases, resulting in injury.
» When you dispose of the operation panel, insulate the terminals of the lithium battery by

Mandatory wrapping the terminals with tapes.
action If the terminals contact with other metal or batteries, this will result in heat rising up, explosion,
and fire.

*1  Persons who specialize in the processing of waste and known as “industrial waste product collectors and transporters” or “industrial waste
disposal persons”. Please observe any applicable law, regulation, rule or ordinance for industrial waste disposal.

m Sterilization, insect removal processing for wooden packaging material

A Caution

+ If wooden packaging materials require sterilization, insect removal processing, make sure to

0 employ methods other than fumigation.
The fumigation processing may damage electronic parts by generated gas and steam.
Man<tj_atory Especially halogen disinfectants, such as fluorine, chlorine, bromine and iodine cause corrosion
action

inside the capacitors.

m Attach caution labels

Shown here are examples of caution labels for preventing accidents that are to be attached to inverters,
motors and other equipment.
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Be sure to attach the caution labels where it is easily visible when selecting the auto-restart function or

the retry function.

(Example of caution label)

A Caution

(Functions programmed for Auto restart)

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

power is restored.

A Caution

(Functions programmed for Retry)

Do not go near motors and equipment.
Motors and machines that have stopped temporarily due
to tripping stop will restart suddenly after the specified

time has elapsed and alarm condition has disappeared.

|. Safety precautions
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I I | Introduction E

Thank you for purchasing Toshiba's industrial inverter.

To handle TOSVERT VF-AS3 correctly, this instruction manual explains how to install and wire the
inverter, operation procedure, how to run the motor, measures for protective functions (when an
alarm/trip occurs), etc.

It is for the "Ver. 100" and later CPU versions of the inverter.

Please be informed that the specifications described in the instruction manual and technical data,
and the CPU version may be changed without notice.

VF-AS3 -1
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Read first

This chapter explains check items when you receive the inverter, names of parts of the inverter, and
the flow of basic procedures before operation.

|1. 1 Check product purchase

/N\ CAUTION

o » Use the inverter that conforms to specifications of the power supply and the three-phase motor

to be operated.

Mandatory If you use the inappropriate inverter, not only will the three-phase motor not rotate correctly, but

action it will cause serious accidents such as overheating and burning out.

Before using the product you have purchased, check to make sure that it is exactly what you ordered.
Check the contents of packing and accessories for damage.

VF-AS3 1-1 1. Read first
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Rating label

Inverter main unit

VF-AS3

Model name ——>| VFAS3-4280KPC

Rated voltage/>

Applicable
motor capacity

3PH-380/480V
280kW/400HP (HD) 315kW/500HP (ND)

* Refer to [1. 2] for (HD) and (ND).

Carton box

—

Type indication IabeN

Danger label

Rating label R

Danger label —]

Name plate

Risk of injury, electric
shock or fire.

*Read the instruction manual.
*Do not open the cover while

power is applied or

15 minutes after power has

been removed.
Data
+Ensure proper earth
connection.

Inverter type \'

i

888

Name
plate

TRANSISTOR INVERTER

Inverter rated
output capacity

N
P> 04100:1.30UA0 SHP(HD) /075K SVA-THP(ND)

> VFAS3-2004P 1)

Rated voltage — =

Rated input — |
current

Rated output
current

U() N 3PH 2001240 3PH 2001240
i) 50/60 001550

1] 17 max [ 30 max s 33 46
U(V4 3PH 2 3PH 230

F(H; 60 0.01/590

WA) [16max [ 27max | FLA32 [FLA 42

SCCR _ for rating and protection refer to User Manual

Manufactured in ndonesia
fro

A AOARRARAN =

m
domestic components.

TOSHIBA INDUSTRIAL PRODUCTS
AND SYSTEMS CORPORATION

TSI

u

1. Read first
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Quick start Danger label kit

Danger labels in 6 languages for sticking .

/A DANGER) /A GEFAHR)

Risque de blessure, Gefahr von Verletzungen,
d’électrocution ou elektrischem Schlag . F h
d’incendie. oder Brand. renc
- Lire le manuel d'instruction. - Lesen Sie die
+ Avant d’intervenir dans le Bedienungsanleitung. * German
variateur couper la puissance et - Vor offnen der Abdeckung
attendre 15 minutes avant d’ouvrir Gerat vom Netz trennen und « |talian

le couvercle. 15 Minuten warten.
* Assurer un raccordement : Sorgen Sie fur eine
approprié a la terre. fachgerechte Erdung. . Spanish

CD-ROM
. L . * Chinese
Instruction manual is included as electronic data. /& PER'COL& @ PELIGRO\
Rischio di lesioni, scosse| | Riesgo de d'aﬁOS, » Japanese
elettriche o incendi. descarga electrica
( :: )’ - Leggere le instruzioni o fuego.
” ’ del manuale. - Lea el manual de
\ - Togliere tensione e attendere instrucciones.
15 minuti primadi aprire il - Antes de retirar la cubierta

coperchio. corte la alimentacion y espere
15 minutos.

- Garantire un adeguato
wlegamentoaterra. / Q@Qure'una ct_)rrecta /
conexion a tierra.
DC reactor
A & B A EE

Only for frame size A7 and A8. Aol M. BEK At BE. KKOBTh
b MEBYET.
- VAN A R B 45 R EOIEREEFOIL,

BERRUEREN %155 UR
[FIRFEAN—ERITENIE,

BRI ETICE, /
« Labels for

s N communication option
BF BF Affix to lower side of
communication

indicator.

«FEIZAT P D R U
155 Z N, TR TT i
« 55 D) A T /

Profinet DeviceNet Profibus CANopen

* When you have purchased VFAS3-4160KPC to VFAS3-4280KPC (frame size A7 or A8), the
DC reactor is packed together with the unit. Mount the DC reactor to the inverter by referring to

[2.3.8].

®

Important

VF-AS3 1-3 1. Read first
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|1. 2 Multi-rating

This inverter has multi-rating.
Select rating with the parameter <AUL: Multi-rating select> according to the characteristics of the load to
be applied.

<AUL>="2: ND rating (120%-60s) (0 after execution)"

- Select it to apply equipment with variable torque characteristic.

- Example) Fans, pumps, blowers, etc.

<AUL>="3: HD rating (150%-60s) (0O after execution)"

- Select it to apply equipment with constant torque characteristic.

- Example) Conveyors, load transporting machinery, cranes, mixers, compressors, making machines,
machine tools, etc.

Both of them return to "0" after setting.
For details, refer to [5. 3. 2].

This instruction manual describes the motor capacity based on HD rating. In the case of ND rating, it is
described with parentheses like (ND: **kW).

1. Read first 1-4 VF-AS3
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|1. 3 Indication of product type

Explanation of the indication of the inverter type.

VFAS3 |-14]|004 |P|C|E

Model name Input voltage Applicable motor capacity of HD (for ND) Additional function ||
TOSVERT 2:200V -240V 004: 0.4 kW (0.75 kW) E: IP55 type
VF-AS3 series 4:380V-480V 007: 0.75 kW (1.5 kW) — -
Additional function |

015: 1.5 kW (2.2 kW) — -
022: 2.2 kKW (4 kW) C: Built-in EMC filter
037: 4 KW (5.5 kW) Operation panel
055: 5.5 KW (7.5 kW)
075: 7.5 KW (11 kW)
110: 11 kKW (15 kW)
150: 15 kW (18.5 kW)
185: 18.5 kW (22 kW)
220: 22 KW (30 kW)
300: 30 KW (37 kW)
370: 37 KW (45 kW)

)

)

P: Equipped

450: 45 kW (55 kKW
550: 55 kW (75 kW

750: 75 kW (90 kW)
900: 90 kW (110 kW)
110 K: 110 kW (132 kW)
132 K: 132 kW (160 kW)
160 K: 160 kW (220 kW)
200 K: 200 kW (250 kW)
220 K: 220 kW (280 kW)
280 K: 280 kW (315 kW)

» Always shut power off first then check the ratings label of inverter held in a cabinet.
» This inverter has multi-rating. The motor capacity is described based on HD rating. In the case
of ND rating, it is described with parentheses like (ND: **kW).

®

Important

m Type and frame size

This inverter has eight types of units with frame size A1 to A8 according to the voltage class and the
capacity. The following table shows the relationships between the types and the frame sizes.

Type-Form
Frame size

240V 480V
A1 VFAS3-2004P to 2022P VFAS3-4004PC to 4037PC
A2 VFAS3-2037P VFAS3-4055PC, 4075PC
A3 VFAS3-2055P, 2075P VFAS3-4110PC to 4185PC
A4 VFAS3-2110P to 2185P VFAS3-4220PC to 4370PC
A5 VFAS3-2220P to 2370P VFAS3-4450PC to 4750PC

VF-AS3 1-5 1. Read first
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Type-Form
Frame size .
240V 480V
A6 VFAS3-2450P, 2550P VFAS3-4900PC to 4132KPC
A7 - VFAS3-4160KPC
A8 - VFAS3-4200KPC to 4280KPC

1. Read first 1-6 VF-AS3



TOSHIBA

E6582062@

]1. 4 Structure of equipment

The following is brief explanation of the names and functions of parts that compose the inverter.

1.4. 1 Outside view

This inverter has eight types of units with frame size A1 to A8 (made of resin or metal) according to the

voltage class and the capacity. For details of outside dimensions, refer to [12. 2].

Cooling fan

[Bottom]

* Front cover

Top cover

Indicator for
communication Operation panel
T T
I~ Rating label
Front cover | — Danger label
C
[ c— [ e—
-] (-]
\_E__E_J
[Front]
Top cover Heat sink
=]
gggg —BCD
g828| (|83
[=1=1-=1—1
(el
[=l=—1c=T=—1
ing sli Seses
Cooling slit 1SS
Cable clamp B S22
[—i—t==1
===
[—i—1==1
===t
===t
===t
===t
=l =11
[=l=T—T=—1
S
=
=
S
Name plate —| > S
=
I=3

00

00

00

0
=T

A cover for the terminal blocks (power circuit/control circuit). This cover should be removed for wiring to
the power terminal block or the control terminal block, using the connector for communication and the
option slot, switching the grounding capacitor, or checking the charge lamp. For how to remove, refer to

[2. 2.

VF-AS3

1. Read first




TOSHIBA E65820620

* Top cover

A cover to protect the top of the inverter, which is attached to models with frame size A1 to A5. Remove
this cover to install inverters side by side or in a location with ambient temperature above 50°C for heat
discharge. For how to remove, refer to [2. 2].

m With frame size A4 or A5
VFAS3-2110P to 2370P, VFAS3-4220PC to 4750PC

Top cover

Indicator for
communication

Operation panel

| Rating label

Front cover
[ s— C] —

Danger label

Wiring cover

* Wiring cover

The models with frame size A4 or A5 have a cover for wiring beneath the front cover. This cover
should be removed to wire to the power terminal block or control terminal block. For how to remove,
refer to [2. 2. 2] (frame size A4) or [2. 2. 3] (frame size A5).

1. Read first 1-8 VF-AS3
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1.4. 2 Operation panel and peripherals

The operation panel of the inverter is directly connected to RS485 communication connector 1.
It is equipped with some indicators for inverter status on the left side of the operation panel.

Indicator for inverter status

<] LCD screen

@ @ :é—— Operation keys
1
= !
:
1
1
1

o (¢

=/
f

Ij/-
\L l A{ﬂ Operation panel lower
T i Lol side cover

RS485 communication connector 1

m Operation panel

The operation panel is equipped with a LCD screen and operation keys on the front side and two
types of connectors (operation panel female connector and USB-miniB connector) on the bottom
surface.

It is directly connected to the unit with the operation panel male connector on the back side but can
be removed. It can be also used for remote control with Door mounting kit (SBP010Z) and an
exclusive cable (optional), see [10. 3. 8] for detail.

* LCD screen

The operation panel is equipped with a multilingual (8 languages) LCD that displays the frequency,
parameters and their set values and the operation status according to the display mode of the
inverter. For details, refer to [3. 1. 1].

* Operation keys

There are an [ESC] key, [HAND/AUTO] key, [RUN] key, [FWD/REV] key, [i] key, [STOP/RESET] key,
[F1] to [F4] keys, touch wheel, and [OK] key.

The [F1] to [F4] keys execute functions according to the indication on the lower side of the LCD
screen.

With the touch wheel, you can change the menu items and values on the screen by touching it by
your finger to rotate to the right or left or touching its upper side or lower side lightly.

For details of the operation keys, refer to [3. 1. 1].

* Operation panel lower side cover
This cover protects two connectors on the right of the lower side of the operation panel and the slot for
battery on the left. The right side/left side of the cover can be opened respectively.

VF-AS3
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e Operation panel female connector
For handy use, connect the operation panel to this female connector with a cable. To mount the
operation panel on the cabinet, use the Door mounting kit SBP010Z (optional).

¢ USB-miniB connector
Used only by manufacturer.

* Slot for battery
A lithium battery is inserted to this slot for internal real time clock of the operation panel (equipped as
standard at the time of shipping). For how to replace the battery, refer to [14. 2. 2].

m RS485 communication connector 1

Normally, this connector is used for connection of the operation panel.
For remote control, connect the operation panel with an exclusive extension cable (optional).

m LED indicators

The upper three LEDs indicate the operation status, trip status, and STO (Safe Torque Off)
respectively from the top.

STATUS (Green LED)

- On: Stopped

- Fast blinking: Run command ON, frequency command 0
- Slow blinking: During run

- Off: Power OFF

/\(Red LED)

- Blinking: A trip has occurred
- Off: In normal condition

ASF (Yellow LED)
-On: STO
- Off: In normal condition

Other seven LEDs indicate the communication status. For details, please see function manual for
each communication.

1. Read first 1-10 VF-AS3
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1.4. 3 Terminal blocks

This inverter is equipped with a power terminal block and a control terminal block. To the power terminal
block, connect the power supply and the motor. To the control terminal block, connect external control
signals.

Both terminal blocks are equipped in the unit and wiring and the connection state cannot be checked
during run.

m Power terminal block
The power terminal block to which the power supply and the motor are connected has different
shapes and arrangements depending on the type of the inverter.
The following figure shows an example of frame size A1.

( — Y

A &

Power terminal
block

Charge lamp

Grounding terminal

* Power terminal block

A cage-type or screw-type terminal block to which the power supply and motor, braking resistor, etc.
are connected.

For details of the terminal types and functions, refer to [2. 3. 3].

* Grounding terminal
Exclusive terminal to wire a grounding wire.

* Charge lamp

While the charge lamp is on, voltage is applied, or high voltage remains in the inverter.
The location of the charge lamp varies depending on the type (frame size).

For details, refer to [2. 2. 6].

+ For the layout and shape of power terminal block of each type, refer to [2. 3. 3].

VF-AS3 1-11 1. Read first
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Control terminal block

The control terminal block is common to all the types and is located on the lower side of the
operation panel.

It connects wiring between the inverter and an external control device.

Control terminal block is detachable.

Ethernet connector 1

block

Control terminal

SW1

| RS485 communication
connector 2

ommEmem mm——

Option slot B Option slot A

* Control terminal block
A cage-type terminal block.
For details of the terminal types and functions, refer to [2. 3. 5].

* SW1

A switch to switch between the sink logic, source logic and external power supply sink logic of the
input terminal.

The default setting is PLC (external power supply) side. For details, refer to [2. 3. 5].

* RS485 communication connector 2 (RS485 COM.2)
An RJ45 connector for RS485 communication.
For details, refer to [2. 3. 6].

¢ Ethernet connector 1, 2
Two RJ45 connectors for Ethernet are equipped.
For details, refer to [2. 3. 7].

* Option slot A, B

Two slots are equipped in the back of the control terminal block.

The right one is slot A and the left one is slot B.

Furthermore, an option adaptor can be added between the operation panel and the unit.
For details, refer to [10. 4. 3].

1. Read first
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@

Important

» Connection of Ethernet to the RS485 communication connectors may result in a malfunction.

1.4.4 Features of inverter

This inverter has the following features.

(1) A detachable LCD operation panel is equipped as standard

» A touch wheel is adopted for excellent environment resistance.

With the LCD display (240 x 160 dots), the operation panel has excellent visibility compared
with an 7-segment LED display, allowing easy setting of parameters. Furthermore, it
supports multiple languages.

* Itis equipped with Real time clock that allows to calendar operation.

« Indication of QR Code® allows easy access from a smartphone to our website.
» An option to attach a door with IP65 water-proof and dust-proof performance is also provided.

(2) Built-in communication function for Ethernet to allow remote monitoring

» The inverter is equipped with RJ45 connectors for Ethernet and for RS485 communication,
two for each of them.

(3) Full filling options can be installed to two slots (up to three slots)

» Cassette-type options for network (DeviceNet™, PROFIBUS, PROFINET, etc.), extended
terminal block, encoder feedback, and safety function can be added easily.

(4) High environmental friendliness and enhanced environment resistance

* A DC reactor built in as standard suppresses generation of harmonics to comply with
IEC61000-3-12.

» An EMC noise filter is built in as standard to comply with C2/C3 (480 V class) of IEC61800-3.

» Comply with the chemicals (3C3)/dust (3S3) standards of IEC60721-3-3. (Frame size A6 or
smaller)

» Can be used at an altitude of up to 4800 m. (TN/TT system) (Frame size A6 or smaller)

* A built-in Nema type 1 kit. (Frame size A5 or smaller)

» The inverter is operable at an ambient temperature of -15 to +60°C. ( Frame size A7 and
A8:-10 to 60°C)

« The design expectancy life time of the cooling fan, smoothing aluminum electrolytic
capacitor for power circuit, and aluminum electrolytic capacitor for control circuit are ten
years. (Frame size A6 or smaller)

(5) High control performance is realized

« With its multi-rating, the inverter is usable for a wide range of applications with light load
(120% for 1 min) and heavy load (150% for 1 min).

* Itis also usable for a PM motor.

» Auto tuning is possible.

 High frequency operation up to 590 Hz is possible.

» High-accuracy motor control is possible.

Note) QR Code is registered trademark of DENSO WAVE INCORPORATED.

VF-AS3 113 1. Read first
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I 1.5 Operation procedure
The basic procedure to operate a motor with the inverter is as follows.

Reference

Check of packed items ) -> [1.1 Check product purchase]

<

Check of installation site ->[2.1.1 Installation environment]

<

Carrying-in to installation site

—

->[2.1.2 How to install]

Installation Removal of top cover -> [2.2 How to remove covers of inverter]

<

Y

Selection between sink logic/
source logic

Y

Installation of insert type option
(If necessary)

Y

Wiring

->[2.3.5 Control terminals]

o aYalalala

->[10. 4 Selection of built-in options]

A~

Power terminal block ->[2.3.2 Standard connection method,
2.3.3 Power terminal]

Mounting of DC reactor -> [2.3.8 Mounting of DC reactor]
Control terminal block -> [2.3.2 Standard connection method],
[2.3.5 Control terminal]

Connection of communication cables ->[2.3.6 RS485 RS485
communication connectors], [2.3.7 Ethernet connectors]
Other wiring work in the inverter

- Wiring of built-in options ->[10. 4 Selection of built-in options]
- Connection change of cooling fan power supply (when a DC
power supply is used) -> [10. 5 Using DC power supply]

v Connection of peripheral devices -> [Chapter 10]

Removal of front cover > -> [2.2 How to remove covers of inverter]
S)

m

1. Read first 114 VF-AS3
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(If necessary)

->[2.3.4 Switching of grounding capacitor]

(Switching of grounding capacitor

\_/

<

Mounting of front cover

-> [2.2 How to remove covers of inverter]

A~

<

Connection of peripheral devices
(when not wired in the inverter)

m
S\

—

Check of safety measures

-> [2.4.1 Motor], [2.4.2 Inverters], [2.4.3 What to do about
leakage current]

<

Power ON

-—

Setting of initial power ON

Only at the initial power-on, the following settings are required.
<SEt: Region setting check> -> Quick start, [5. 3. 10 Automatic
setting of main parameters by region used]

<AUL: Multi-rating select>-> [1.2 Multi-rating], [5. 3. 2 Selecting an
overload protection characteristic]

-—

Setting of LCD screen

->[3.1.3 Setting of LCD screen]

—

Setting of parameters

-> [Chapter 4], [Chapter 5], and [Chapter 6]

<

Attachment of caution labels

When "Auto-restart” or "Retry" is set, attach caution labels to
the inverter, motor, and equipment.
->[ |. Cautions for safety], Quick start

Y

Operation (trial run)

N (N 7N N N N\ N
S U U U U

VF-AS3
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2 | Installation and wiring

A WARNING

® » Never disassemble, modify or repair.

This can result in electric shock, fire and other injury. Please call your Toshiba distributor for
Disassembly repairs.
prohibited

» Do not stick your fingers into openings such as cable wiring holes and cooling fan covers.
The unit contains high voltage parts and contact with them will result in electric shock.

» Do not place or insert any kind of object (electrical wire cuttings, rods, wires etc.) inside the
inverter.

Prohibited This will cause a short circuit and result in electric shock or fire.

» Do not allow water or any other fluids to come in contact with the inverter.
This will cause a short circuit and result in electric shock or fire.

/\ CAUTION

®  For transporting or carrying the inverter, do not hold by the front cover.

The cover will come off and the unit will drop, resulting in injury.
Prohibited

o » Carry the inverter by two people or more when the inverter is the model mass 20kg or more
(VFAS3-2110P - 2370P, VFAS3-4220PC - 4750PC).

Mandatory If you carry the inverter alone, this will result in injury.
action

This chapter explains installation of the inverter, how to remove the covers, how to wire to the power
supply and the motor, connection of the control circuit, and functions of terminals and connectors for
communication.

VF-AS3 2-1 2. Installation and wiring
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|2. 1 Installation

Take special care with the installation environment of the inverter. Install the inverter in a location that
secures space for ventilation and heat emitting (in the cabinet, etc.), considering heat generation and
occurrence of noise.

2.1.1 Installation environment

A WARNING

» Do not place any inflammable object near the inverter.
If flame is emitted due to failure in the inverter, this will lead to fire.
® » Do not install the inverter in any location where the inverter could come into contact with water
or other fluids.

Prohibited o . . .
This will result in electric shock or fire.
0 * Operate under the environmental conditions prescribed in the instruction manual.
Operations under any other conditions will result in failure.
Mandatory
action

/\ CAUTION

® » Do not install the inverter in any place with large vibration.
The unit will fall due to the vibration, resulting in injury.

Prohibited

This inverter is an electronic control instrument. Take full consideration to install it in the proper operating
environment as follows.

(1) Do not install in any location of high tempera-
ture, 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. .

AA)
oy

i
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(2)

(3)

(4)

()

(6)

Do not install in any location where corrosive
gases or grinding fluids are present.

Operate in areas where ambient temperature
ranges from -15°C to +60°C.

* When using the inverter in locations with temperatures
above 50°C, remove the top cover and operation panel of
the inverter to use it.

For details of how to remove the top cover, refer to [2. 2].

* -10 to 60°C for frame size A7 and A8.

* The inverter is a heat-emitting body. Make sure proper
space and ventilation are provided when installing in the
cabinet.

* Measure the ambient temperature in the positions shown
in the figure on the right.

Do not touch the heat sink as it may have a
high temperature.

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

« If the inverter is installed in a location that is subject to
vibration, anti-vibration measures are required. Please
consult with your Toshiba distributor about these measures.

If the inverter is installed near any of the
equipment listed below, provide mea-
sures to insure against errors in opera-
tion.

» Solenoids: Attach a surge suppressor on the coil.

» Brakes: Mount a surge absorber on the caoil.

* Magnetic contactors: Mount a surge absorber on
the coil.

* Resistors: Place far away from the inverter.

(= fﬂ ? )
[ el

<

”

O

—15C
m
M ¢

TT T T T TTT

Position for measuring
ambient temperature

5cm
a—

Measurement
position

10 le Measurement
position

o
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2.1.2 How to install

A WARNING

® » Do not install and operate the inverter if it is damaged or any of its components is missing.

This will result in electric shock or fire. Please call your Toshiba distributor for repairs.
Prohibited

* Mount the inverter on a metal plate.
The rear panel will get high temperature. Do not mount the inverter on an inflammable object,
this will result in fire.

» Do not operate the inverter with the front cover removed.

The unit contains high voltage parts and contact with them will result in electric shock.
0 » An emergency stop device must be installed that is configured in accordance with the system
specifications.

Mandatory . . . .
action If such an emergency stop device that can activate mechanical brake by shutting off power
supply is not installed, operation cannot be stopped immediately by the inverter alone, thus
resulting in an accident or injury.

+ All options to be used must be those specified by Toshiba.
The use of options other than those specified by Toshiba will result in an accident.

/N\ CAUTION

® » For transporting or carrying the inverter, do not hold by the front cover.

The cover will come off and the unit will drop, resulting in injury.
Prohibited

» Carry the inverter by two people or more when the inverter is the model mass 20kg or more

(VFAS3-2110P - 2370P, VFAS3-4220PC - 4750PC).
If you carry the inverter alone, this will result in injury.

0 « Install the inverter at a place which can support the unit's mass.

Mandatory If you.insFaII. the inverter at a place which does not support the unit's mass, the unit will fall,
action resulting in injury.

« Install the mechanical brake when it is necessary to hold a motor shaft.
A brake function of the inverter cannot perform mechanical hold, and it results in injury.

Select an indoor location with good ventilation, and then install the inverter upright on a flat metal plate.
For the positions and sizes of the mounting holes, refer to [12. 2].

m If multiple inverters are installed

To install multiple inverters in one location, either normal basic installation or side-by-side installation
(to align inverters side-by-side horizontally with no space) can be adopted.

2. Installation and wiring 2-4 VF-AS3
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y H 2 ormore v \ B )
Type H1(cm) H2(cm) H3(cm)
VFAS3-2004P - 2370P 10 10 10
VFAS3-4004PC - 4750PC
VFAS3-2450P, 2550P
VFAS3-4900PC - 4132KPC 25 25 25
VFAS3-4160KPC 15 15 25
VFAS3-4200KPC - 4280KPC 20 15 25

1) Basic installation

When installing multiple inverters, leave at least 11 cm or more of space between each inverter
and install them aligned horizontally.

When using the inverter in locations with temperatures above 50°C, remove the top cover and
operation panel of the inverter (refer to [2. 2]) and use the inverter with the output current
reduced (refer to "Instruction manual for load reduction").

2) Side-by-side installation

To align the inverters side-by-side horizontally with no space, remove the top cover of the
inverter before use (refer to [2. 2]). When using the inverter in locations with temperatures
above 50°C, use the inverter with the operation panel removed and use the inverter with the
output current reduced (refer to "Instruction manual for load reduction").

The space shown in the figure above is the minimum allowable space. Because the inverter
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.

0 » Do not install in any location with high humidity or high temperatures and where there are large

amounts of dust, metallic fragments and oil mist.
Important

Memo | - wealso provide models with IP55 protective construction for adverse environments.

VF-AS3 2-5 2. Installation and wiring
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m Current reduction curve
The current value of the inverter that can be output continuously varies depending on the installation
method, ambient temperature, and the setting of carrier frequency.
For details, refer to "Instruction manual for load reduction" (E6582116).

m Calorific values of inverter and required ventilation

The inverter will lose the power slightly 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.

2. Installation and wiring 2-6 VF-AS3
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The amount of forcible air-cooling ventilation required and the necessary heat discharge surface
quantity when operating in a sealed cabinet depending on motor capacity are as follows.

<ND rating>
Forced Sealeded
Applicable . air-cooled cabinet
Input motor Frame Inygrter Inn.e'r side Required Necessary
vgltage capacity Inverter type-form size calorific :/1alue calorific :/1alue ventilation |heatdischarge
= (kW) ) B amount surface
(m3min) | quantity (m?)
0.75 2004P 65 27 0.37 1.30
1.5 2007P A 92 29 0.52 1.83
22 2015P 115 32 0.65 2.31
4.0 2022P 189 38 1.07 3.79
5.5 2037P A2 243 47 1.38 4.85
7.5 2055P 392 53 2.22 7.84
A3
11 2075P 544 62 3.09 10.87
3-phase
240 V 15 VFAS3- 2110P 625 90 3.55 12.51
18.5 2150P A4 750 101 4.26 15.01
22 2185P 874 112 4.96 17.49
30 2220P 1084 136 6.15 21.68
37 2300P A5 1384 163 7.86 27.68
45 2370P 1631 184 9.26 32.63
55 2450P A6 2466 278 14.00 49.33
75 2550P 3432 359 19.48 68.64

*1 Case of 100% load ND continuous operation. The heat loss for the optional external devices (input reactor, radio noise reduction filters, etc.) is not
included in the calorific values in the table.

VF-AS3 2-7 2. Installation and wiring
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Forced Sealeded
Input RIS Inverter Inner side air-copled cabinet
motor Frame o . Required Necessary
vgll’;asgse capacity Inverter type-form size calo(w;: :qalue calo(:;{/l;: :qalue ventilation |heatdischarge
(kW) amount surface
(m3/min) quantity (m?)
0.75 4004PC 56 26 0.32 1.13
1.5 4007PC 79 28 0.45 1.58
2.2 4015PC A1 100 30 0.57 2.00
4.0 4022PC 140 33 0.79 2.80
5.5 4037PC 192 37 1.09 3.83
7.5 4055PC 233 45 1.32 4.66
11 4075PC h2 323 53 1.84 6.47
15 4110PC 455 62 2.58 9.10
18.5 4150PC A3 557 70 3.16 11.14
22 4185PC 603 71 3.42 12.06
30 4220PC 770 94 4.37 15.40
3"‘%%3\3/6 37 VFAS3- | 4300PC A4 939 107 5.33 18.78
45 4370PC 1101 123 6.25 22.02
55 4450PC 1094 132 6.21 21.88
75 4550PC A5 1589 175 9.02 31.78
90 4750PC 1827 199 10.37 36.54
110 4900PC 2920 309 16.58 58.40
132 4110KPC A6 3457 358 19.62 69.13
160 4132KPC 4013 405 22.78 80.26
220 4160KPC A7 5404 452 30.68 108.08
250 4220KPC 6279 606 35.64 125.58
280 4250KPC A8 6743 769 38.28 134.86
315 4280KPC 7749 769 43.99 154.98

*1 Case of 100% load ND continuous operation. The heat loss for the optional external devices (input reactor, radio noise reduction filters, etc.) is not
included in the calorific values in the table.

m Panel designing in consideration of effects of noise
The inverter generates high frequency noise. When designing the control panel, consideration must
begiven to that noise.
Examples of measures are given below.
Wire so that the power connections and the control connections are separated. Do not place them
in the same conduit, do not run them in parallel, and do not bundle them.
Provide shielding and twisted wires for control connection.
Separate the input (power) and output (motor) wires of the power circuit. Do not place them in the
same conduit, do not run them in parallel, and do not bundle them.
Be sure to ground the inverter grounding terminals.
Install a surge absorber on any magnetic contactor and relay coils used around the inverter.
Install radio noise reduction filters if necessary.

2. Installation and wiring

2-8

VF-AS3



TOSHIBA E6582062@

m When more than one inverter are installed in one cabinet

When two or more inverters are installed in one cabinet, pay attention to the followings.
» Ensure a space of at least 20 cm or more on the top and bottom of the inverters.
(Note: Depending on the inverter type.)
« 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.
* Inverters may be installed side by side with each other with no space left between them.
When installing inverters side by side, remove the top cover of the inverter. For how to remove,
refer to [2. 2].
When using the inverter in locations with temperatures above 50°C, use the inverter with the oper-
ation panel removed and the output current reduced. n

Ventilation fan

K<—— Inverter

coas Air
4 — | —deflecting
. < plate

| [&—Inverter
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|2. 2 How to remove covers of inverter

A WARNING

» Never remove the front cover when the power is on.
The unit contains high voltage parts and contact with them will result in electric shock.

O

Prohibited

/N\ CAUTION

* When removing and mounting the front cover, wiring cover or the power terminal block with a
screwdriver, be sure not to scratch your hand as these results in injury.
» Turn the power off when removing the front cover and the wiring cover.
o If the power is on, it can result in electric shock or injury.
» Do not press too hard with the screwdriver.
Mandatory . .
action It can scratch the inverter unit.
« After wiring is complete, be sure to replace the front cover and the wiring cover.
Otherwise, it can result in electric shock or fire.

In the following cases, covers of the inverter should be removed.

* Wiring of the power circuit/control terminal block (refer to [2. 3. 2])

» Switching of the control terminal block (refer to [2. 3. 5])

» Switching of the grounding capacitor (refer to [2. 3. 4])

* Mounting of the DC reactor attached with frame size A7 and A8 (refer to [2. 3. 7])

* Mounting of insert type options (refer to [10. 4])

Connection change of the cooling fan power supply when a DC power supply is used (refer to

Application manual "DC power supply connect to inverter" (E6582156).

* Heat discharge measures in the case of high ambient temperature, side-by-side installation of
multiple inverters, etc. (refer to [2. 1. 2])

* Removal of installed inverters with frame sizes A1 to A5

Use the procedure and corresponding figure for each type, shown in following pages, to remove por-
tions such as covers.

2. Installation and wiring 2-10 VF-AS3
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2.2.1 With frame size A1, A2, or A3
VFAS3-2004P to 2075P, VFAS3-4004PC to 4185PC

The parts to be removed are as follows.

* Front cover on the lower side of the front surface Top cover ( %}
(resin) lu__ul
 Top cover on the top surface (resin) §§
Y 9
Each cover can be removed separately.
Front cover —2
:)D:)
e:) :)e

m Front cover
1  Loosen four screws of the front cover.
Since the screws are of falling prevention type, they do not
come off the front cover even if loosened.

Front cover

2 Hold the both side of the front cover and pull it slightly down-
ward.
The inserted part of the upper side of the front cover comes
off.
The tab shown in the figure on the right also come off.

Insertion

3 Pull the front cover toward you and remove it from the unit.

4 Mount the front cover in the reverse procedure.
Pay attention to engagement of the tab and insertion of the
upper side of the cover.

VF-AS3 211 2. Installation and wiring
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m Top cover

1 Put your fingers in the clearance in the back from the upper Top cover
side of the top cover, and pull the cover toward you while lift- ,;,,

ing it upward. =

The tab shown in the figure on the right comes off.

» Since the tab is engaged stiffly, removing the top cover can result in injury. Pay enough
attention.

®

Important

2 Remove the top cover from the unit. Top cover

3 When mounting the top cover, put it on the top of the unit,
adjust the position of the tab, push the cover to fit in.

2.2.2 With frame size A4
VFAS3-2110P to 2185P, VFAS3- Top cover
4220PC to 4370PC

The parts to be removed are as follows.

* Front cover in the middle of the front surface (resin)

* Wiring cover on the lower side of the front surface
(resin)

. %
» Top cover on the top surface (resin) Front cover 0
Each cover can be removed separately.
[ s— [ s—
B «
Wiring cover e

2. Installation and wiring 2-12 VF-AS3
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m Front cover

1

Loosen four screws of the front cover.
Since the screws are of falling prevention type, they do not
come off the front cover even if loosened.

Remove the front cover from the unit.
The upper part of the front cover has no inserted part.

Mount the front cover in the reverse procedure.

m Wiring cover

1

Loosen two screws of the wiring cover.
Since the screws are of falling prevention type, they do not
come off the wiring cover even if loosened.

Remove the wiring cover from the unit.

Mount the wiring cover in the reverse procedure.

m Top cover

1

2

Put your fingers in the clearance in the back from the upper
side of the top cover, and pull the cover toward you to
remove it.

The tab shown in the figure on the right comes off.

Mount the top cover in the reverse procedure.

VF-AS3
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2.2.3 With frame size A5
VFAS3-2220P to 2370P, VFAS3- Top cover IZI
4450PC to 4750PC ) %,..,
HOH
The parts to be removed are as follows. )
* Front cover in the middle of the front surface (metal) o °
* Wiring cover on the lower side of the front surface
(metal)
* Top cover on the top surface (metal)
Front cover L—| U
Each cover can be removed separately.
— —
Wiring cover | _— [ ——,

m Front cover

1

2

3

m Wiring cover

1

2

3

Remove four screws of the front cover.
Store the removed screws so as not to be lost.

Remove the front cover from the unit.

Mount the front cover in the reverse procedure.

Remove four screws of the wiring cover.
Store the removed screws so as not to be lost.

Remove the wiring cover from the unit.

Mount the wiring cover in the reverse procedure.

Wiring cover

2. Installation and wiring
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m Top cover

1 Remove two screws of the top cover. Top cover
Store the removed screws so as not to be lost.

2 Pull the top cover slightly toward you.
The tab shown in the figure on the right comes off.

3  Lift the top cover upward and remove it from the unit.

4 Mount the top cover in the reverse procedure.

2.2.4 With frame size A6

VFAS3-2450P, 2550P, Qoo
VFAS3-4900PC to 4132KPC =E===
The parts to be removed are as follows. o .,
* Front cover on the lower side of the front surface (metal) ™=
» Transparent cover inside the front cover above (transparent §°°§

resin)
* Wiring duct inside the front cover above (black resin)

The top cover is never removed. O

>
o —
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m Front cover
1 Remove six screws of the front cover.
Store the removed screws so as not to be lost.

Front cover

2  Lift the bottom end of the front cover, pull the entire cover
downward and remove it from the unit.
Since the upper part of the front cover has an inserted part,
the cover cannot be removed just by lifting it.

3 Mount the front cover in the reverse procedure. Front cover -

m Transparent cover

1 Remove the front cover.
Refer to the procedure above.

2 Remove the tab that holds down the transparent cover, lift
the transparent cover and remove it from the unit.

The transparent cover is just to be fitted in. It has no screw.

Transparent cover

3 Mount the transparent cover in the reverse procedure.

m Wiring duct
1 Remove the front cover and the transparent cover.
Refer to the procedure above.

2. Installation and wiring 2-16 VF-AS3
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2 Remove two screws of the wiring duct.
Store the removed screws so as not to be lost.

3  Remove one nut.

Screw
Store the removed nut so as not to be lost.
4  Lift the left side of the wiring duct first and remove it from the
unit.
Be careful that the bolt from which the nut has been removed
Wiring duct

does not get caught in the bolt hole.

Bolt hole %’]

5 Mount the wiring duct in the reverse procedure.
First, adjust the bolt hole to the position of the bolt.
Be sure to mount the wiring duct before the transparent cover.

2.2.5 With frame size A7 and A8

VFAS3-4160KPC, VFAS3-4200KPC to
DCreactor | | >
4280KPC cover

Here is a case of frame size A7.
Except for its wider unit, frame size A8 has the same enclosure
and structure as frame size A7. Frontcover | | >

(upper)
The parts to be removed are as follows. T
* Front cover (lower) on the lower side of the front surface . iS5 .
(metal) T
* Transparent cover inside the front cover above (trans- ° = °
. Frontcover | | >
parent resin) (owe) [ =
* Wiring duct inside the front cover above (white resin)
* DC reactor cover on the upper side of the front surface Igf‘/gfpa"e”t L

(metal mesh)
* Front cover (upper) in the middle of the front surface |Duct cover |/

(metal) "
|Wiring duct I’ :

The DC reactor cover can be removed separately from the
front cover.
The top cover is never removed.
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m Front cover (lower)

1 Remove four screws of the front cover (lower).
Store the removed screws so as not to be lost.

2  Lift the front cover (lower) and remove it from the unit.
The upper side of the front cover (lower) has three
tabs. If you lift them perpendicular to the cover, the
cover can be removed without getting caught in the
tabs.

_:»dtab

3  Mount the front cover in the reverse procedure. e

t—Front cover
o (lower)

o | " I:':({?
’ Screw

tes

m Transparent cover

1 Remove the front cover (lower).
Refer to the procedure above.

2 Press and bend the wiring duct lightly by hand and
remove two tabs on the right of the transparent cover
from the fitting holes of the wiring duct.

The tabs of the transparent cover are just fitted in.

3 Lift the right side of the transparent cover first and
remove it from the unit.
The transparent cover is just fitted in and has no
screw.
Be careful that two bolt holes on the left side of the
transparent cover do not get caught.

4 Mount the transparent cover in the reverse procedure.
First, adjust the positions of two bolt holes and fit the
cover in, then, fit two tabs on the right in the wiring
duct.

2. Installation and wiring 2-18 VF-AS3
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m Wiring duct and Duct cover

1 Remove the front cover (lower) and the transparent cover.
Refer to the procedure above.

2 Remove two screws of Duct cover.
Store Duct cover and screws so as not to be lost.

Screw

Wiring duct and
Duct cover

3 Remove two nuts of the wiring duct.
Store the removed nuts so as not to be lost.
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4 Remove the wiring duct from the unit by pulling it
down.

Wiring duct and
Duct cover

5 Mount Wiring duct and Duct cover in the reverse pro-
cedure.
First, insert the upper right part of the wiring duct to the
unit. See the figure in step 4.
Be sure to mount the wiring duct before the transpar-
ent cover.

m DC reactor cover

1 Remove four screws of the DC reactor cover. DC reactor cover
Store the removed screws so as not to be lost.

B
| s -
R 7 \lcrew
:
o B )
- & . ©0°
2  Lift the lower end of the DC reactor cover slightly and DC reactor cover

remove it from the unit by pulling down.
The upper side of the DC reactor cover is to be
inserted.

3  Mount the DC reactor cover in the reverse procedure.

2. Installation and wiring 2-20 VF-AS3
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m Front cover (upper)
1 Remove the front cover (lower) and the DC reactor
cover.
Refer to the procedure above.

2 Remove eight screws of the front cover (upper).
Store the removed screws so as not to be lost.

L Frontcover
= (upper)
e

f , . ({T

Screw

3 Lift the lower end of the front cover (upper) slightly,
move the front cover (upper) slightly upward and
unfasten two tabs of the unit.

The upper end of the front cover (upper) is caught in
two tabs of the unit.

Front cover
(upper)

4 Lift the front cover (upper) and remove it from the unit.

5 Mount the front cover (upper) in the reverse procedure.
First, fit the upper end of the front cover (upper) in two tabs of the unit.
Be sure to mount the front cover (upper) before the front cover (lower) and the DC reactor
cover.

2.2.6 Charge lamp

While the charge lamp is on (red), voltage is applied, or high voltage remains in the inverter.
The location of the charge lamp varies depending on the type.

m With frame size A1 to A5
VFAS3-2004P to 2370P, VFAS3-4004PC to 4750PC
The charge lamp is inside the front cover.
In the case of frame size A1, check the charge lamp in the following procedure. Also for other mod-
els, remove the front cover by referring to [2. 2] and check the charge lamp.

VF-AS3 2-21 2. Installation and wiring
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1  Loosen four screws of the front cover.
Since the screws are of falling prevention type, they do
not come off the front cover even if loosened.

2 Hold the both side of the front cover and pull it slightly
downward.
The inserted part of the upper side of the front cover
comes off.
The tab shown in the figure on the right also come off.

3 Pull the front cover toward you and remove it from the
unit.

4  Check that the charge lamp is on/off.

Charge lamp

&
@ —
U

5 Mount the front cover in the reverse procedure.
Pay attention to engagement of the tab and insertion of the upper side of the cover.

2. Installation and wiring 2-22 VF-AS3
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Frame size A2
VFAS3-2037P, VFAS3-4055PC, 4075PC

v Y

Charge lamp

© 006

Tee, _owmlx

=

Frame size A3
VFAS3-2055P, 2075P, VFAS3-4110PC to 4185PC

Charge lamp
7 O |
&

®
®
®

|

lo| ©O) ©
e 4 2@

Frame size A4
VFAS3-2110P to 2185P, VFAS3-4220PC to 4370PC

Charge lamp

;mﬁooanm j

%@0@

[

“@@@@@@@ﬂ

1] 1]
& =] =

Frame size A5
VFAS3-2220P to 2370P, VFAS3-4450PC to 4750PC

Charge lamp
o 0 0 O
I 0 0
‘lo o 0 0 0 0o 0®
i I il | | i
© ©
® ° @' ®
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m  With frame size A6 to A8

VFAS3-2450P, 2550P, VFAS3-4900PC to 4280KPC

You can check the charge lamp without opening the cover.When removing the front cover, be sure

to check that the charge lamp is off.

Charge lamp

Charge lamp

®| Charge lamp

Frame size A8

Frame size A7

Frame size A6

VF-AS3
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I2. 3 Wiring

®

A WARNING

Never disassemble, modify or repair.
This can result in electric shock, fire and other injury. Please call your Toshiba distributor for

Disassembly repairs.
prohibited
Do not stick your fingers into openings such as cable wiring holes and cooling fan covers.
The unit contains high voltage parts and contact with them will result in electric shock.
Do not place or insert any kind of object (electrical wire cuttings, rods, wires etc.) inside the
inverter.
Prohibited This will cause a short circuit and result in electric shock or fire.
Do not allow water or any other fluids to come in contact with the inverter.
This will cause a short circuit and result in electric shock or fire.
All options to be used must be those specified by Toshiba.
0 The use of options other than those specified by Toshiba will result in an accident.
In using a power distribution device and options for the inverter, they must be installed in a
Mandatory cabinet.
action

When they are not installed in the cabinet, this will result in electric shock.

This section explains cautions for wiring, how to connect to the power supply, motor, and control equip-
ment, functions of the terminal blocks/connectors for communication, and how to switch the grounding

capacitor, etc.

2.3.1

Cautions for wiring

A WARNING

O

Prohibited

Never remove the front cover when the power is on.
The unit contains high voltage parts and contact with them will result in electric shock.

®

Mandatory
action

Mount the front cover after wiring.

If you turn the power on without attaching the front cover, this will result in electric shock or
other injury.

Electrical construction work must be done by a qualified expert.

Erroneous connection of power supply by someone who does not have that expert knowledge
will 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 can result in injury.
Wiring must be done after installation.

If you perform wiring prior to installation, this will result in electric shock or other injury.

Verify that the power is turned off and the charge lamp is off before starting wiring.

If you perform wiring without verification, this will result in electric shock.

Tighten the screws on the terminal block to specified torque.

If the screws are not tightened sufficiently to the specified torque, this will result in fire.

Verify that the power supply voltage is within +10% and -15% (x10% when the load is 100% in
continuous operation) of the applied power supply voltage written on the name plate.

If you do not use the appropriate power supply voltage, this will result in failure or fire.
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9 » The grounding wire must be connected securely.
If the grounding wire is not securely connected, when the inverter has failure or earth leakage,

Be this will result in electric shock or fire.
grounded

/\ CAUTION

absorbers) to the output terminals (motor side).

® » Do not attach devices with built-in capacitors (such as noise reduction filters or surge

Prohibited

Heat rises up and this could cause a fire.

0 » Following type of screwdriver should be used;

Frame size A1 : PH2 (phillips, bit type2), shaft diameter 5.0mm or less

Mandatory Frame size A2 : PH2 (phillips, bit type2), shaft diameter 5.8mm or less

action

Pay attention to the following when wiring.

m Measures for noise
To prevent electrical interference due to high-frequency noise generated by the inverter, separately
bundle wires to the power circuit's power side terminals ([R/L1], [S/L2], [T/L3]) and wires to the
motor side terminals ([U/T1], [V/T2], [W/T3]).

m Control power supply

The control power of this inverter is supplied inside from the power circuit power supply. Therefore, if
a malfunction or trip causes the power circuit to be shut off, control power will also be shut off.

To check the cause of the malfunction or trip, set <F602: Trip record retention> to "1: Retain at
power off."

To make the control circuit continuously operate even if the power circuit is shut off due to malfunction
or tripping, use an optional control power supply unit and supply power to the control circuit.

m Wiring

For power terminals, use ferrules with insulation sleeve terminal and crimp-style terminal with
insulation sleeve. Connect the terminals so that adjacent terminals do not touch each other.

For the sizes of electric wires used in the power circuit, refer to the table in [10. 1].

The length of each wire is assumed to be 30 m or less. If the wire length is over 30 m, the wire size
(diameter) must be increased.

For grounding terminal, use wires of the size that is equivalent to or larger than those given in
table [10. 1] and always ground the inverter.

Wire the grounding wire as close as possible to the inverter.

To ground the inverter unit, connect it to an exclusive grounding terminal. Do not use screws of the
case, chassis, etc.

Tighten the screws of the power terminal block and the control terminal block to the recommended
tightening torque shown in the table [2. 3. 3] and [2. 3. 5] respectively.
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2.3.2 Standard connection method

A WARNING

» Do not connect power supply to the output (motor side) terminals [U/T1], [V/T2] and [W/T3].
Connecting power supply to the output will damage the inverter and result in fire.
» Do not insert a braking resistor between DC terminals [PA/+] and [PC/-] or [PO] and[PC/-].

This will result in fire.
Please connect the braking resistor in accordance with the instruction manual.
» Do not touch wires of equipment (e.g. ELCB) that is connected to the inverter power side at
least 15 minutes after turning off the power.
If an electric charge remains in a capacitor in the inverter, touching the wires before the
indicated time will result in electric shock.

Prohibited

9 » The grounding wire must be connected securely.
If the grounding wire is not securely connected, when the inverter has failure or earth leakage,

Be this will result in electric shock or fire.
grounded

The wiring of the power supply and motor is connected to the power terminal block and the wiring of
external control equipment such as control signals to the control terminal block.

m Connection to power supply and motor

This diagram shows a standard wiring of the power circuit.
Connection to the power supply and motor wiring is common to all the types.

T T T T T T T T T T T T T T 1
] VF-AS3 i
Power supply : Connect the power supply ~ Connect the motor to [U/T1], I
{0 (RIL1 [S1L2], and [TIL3). [V/T2], and [WIT3). !
H |
| |R/L1 | siL2 | T/L3| |U/T1 |V/T2 | vvrr3| | (L] | i Motor
Molded-case i i
circuit breaker i
or R i B B b e — -
Earth leakage —
I I circuit breaker e
> ¥ | E

m Connection to peripheral devices
This diagram shows an example of connection to peripheral devices.

Molded-case
circuit breaker Magnetic Input
Note 2) contactor  reactor

Motor-end surge voltage
suppression filter

Motor

Power
supply

Zero-phase
reactor

Note 1) Connect between PA/+ and PC/-
when mounting to a braking unit.

DC reactor Braking resistor Note 2) Or Earth leakage circuit breaker.

(frame size A7 and A8 Note 1)
attached in the package)
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For details of the peripheral devices, refer to [Chapter 10].
» An noise filter is built in all the types as standard.
» A DC reactor is built in as standard or attached (frame size A7, A8).

Braking resistor

* To VFAS3-2004P to 2370P, VFAS3-4004PC to 4750PC, and VFAS3-4160KPC, connect only the
braking resistor (optional) because a dynamic braking circuit is built in them as standard.

* When a braking resistor (optional) is installed for VFAS3-4900PC to 4132KPC and VFAS3-
4200KPC to 4280KPC, a braking unit (optional) is also required.

For details, refer to [10. 3. 2].

DC input

* To input DC power, connect the inverter between terminals [PA/+] and [PC/-].

* When VFAS3-2110P to VFAS3-2550P or VFAS3-4220PC to VFAS3-4280KPC are used with a DC
power supply, a circuit to suppress an inrush current should be required.

* When VFAS3-4160KPC to 4280KPC are used with a DC power supply, three-phase power input
for cooling fan driving should be prepared separately.

For details, refer to application manual "DC power supply connect to inverter" (E6582156).

m Connection procedure of power circuit wiring
The following is the connection procedure of the power connection, with frame size A1 as an exam-
ple.
Connect other sizes in the same way.

1 Remove the front cover.
For how to remove, refer to [2. 2. 1].

2 Loosen the screws of the grounding terminal for inverter case. Mount the grounding wire to the
screws of grounding terminal. Switch the grounding capacitor when needed. For details of how
to switch, refer to [2. 3. 4].

3 Loosen the screws of the terminals [U/T1], [V/T2], and [W/T3] and a terminal [PE] of the power
terminal block.
The terminal [PE] exists only in frame size A4 to A6.

axlpugipns
U NUZ=

@ @ () Loosen screws (x4)

— — N

NS
] ]

Cable clamp
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4  Pass the motor wiring through the cable clamp.
The cable clamp exists only in frame size A1 to A5.

5 Mount the motor wiring to the screw of each corresponding terminal.
Mount ferrules with insulation sleeve terminal and crimp-style terminal with insulation sleeve to
the end of each wire of the motor in advance. For cautions, refer to "eWiring" of [2. 3. 1].

Pass the cable

6 Tighten the screws of the terminals [U/T1], [V/T2], and [W/T3] and a terminal [PE].
For the recommended tightening torque, refer to "wRecommended tightening torque of power
terminal screws" of [2. 3. 3].

D

panlpaglpny
N0

Tighten screws (x4)
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7 Tighten two screws of the cable clamp and fix the motor wiring (four wires) with the cable
clamp.
The cable clamp exists only in frame size A1 to A5.

Cable Screws (x2)

Tighten the two screws of the clamp
to fix the cable

8 Similarly, mount the power supply wiring to the terminals [R/L1], [S/L2], and [T/L3] and a terminal
[PE] after passing it through other cable clamp.
For the recommended tightening torque of the screws, refer to "mRecommended tightening
torque of power terminal screws" of [2. 3. 3].
Also fix the power supply wiring with the cable clamp.
The cable clamp exists only in frame size A1 to A5.

9  When connection is complete, mount the front cover.
For how to mount, refer to [2. 2. 1].
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* For the layout and shape of power terminal block of each frame size, refer to [2. 3. 3].

» The cable clamp exists only in frame size A1 to A5.

» Covers to be removed at the time of wiring vary depending on the frame size. For details, refer
to [2. 2].

Memo

m Connection of control circuit

» The input/output of the control circuit consist of digital input x 8 points, analog input x 3 points,
analog output x 2 points, relay contact output x 3 points, etc. In many cases, the function of input/
output can be switched with parameter setting. n
» For the function and electrical specification of each terminal, refer to [2. 3. 5].
 For details of how to operate with terminal input, refer to [4. 4].
For an example of wiring of the control circuit, refer to the "mStandard connection diagram".

m Standard connection diagram
This diagram shows a standard wiring of the power circuit and control circuit.
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[Standard connection diagram - Sink]
This diagram shows an example of a standard connection for 240 V class, 0.4 to 37kW and 480 V
class, 0.4 to 75kW (frame size A1 to A5).

Power supply

240Vclags: *
0.4-37KW  Three-phase 200 - 240 V-50/60 Hz H i *DC DG "3
* pm=lm—=n
480V class: : 2 :| *4 i
0.4-75kW  Three-phase 380 - 480 V-50/60 Hz tO©----© -
/ e ’ I’J
7 " P

-
-

PA/+

PB

MCCB
or DC reactor Mot
otor
JFLCB RLT Faad UITt
0 &2 o Power | VT2 X
X - ® oise H ®© M
® AT | fiiter || circuit [ w3 X
N\ \_/ \&/
- _L—6@ (L1®
| DC/DC | Digital input
FQ .‘I Fwd run -
RO ' Rev run
RES Of . Reset1 *7
o+SU S10++ " —@ Preset speed switching 1
* S20 L Preset speed switching 2 Default
6 B - setting
[\CC S30T+ Preset speed switching 3
[ sS40 ' L Preset speed switching 4
6 Control S50+ L Preset speed switching 5
- circuit cCOr ) Common -
P24 O
FLB SINK -I Pulse counter
PLC FPQ
*8 FLC SOURCE
SW1
AORIAR2A *5 PLC .
AR1C/R2C STOA o.
O] STOB Q
FM AM CC RX Il RR PP
O0—O O
iy
elnt Y f Voltage signal: -10 to +10 V
+ o] )
Frequtency @ f Current signal: 4(0) to 20 mA
meter q-T=======1 5
Ammeter or voltmeter External potentiometer

(Or, input voltage signal of 0 - 10 V between the terminals [RR] and [CC])

*1  EMC filter is built in 480 V class.

*2 External braking resistor (option).

*3 To input DC power, connect the inverter between the terminals [PA/+] and [PC/-].

*4 If your inverter is 240 V with 11kW or more, or 480 V with 22kW or more. when using it with a DC power supply, a circuit to suppress an inrush cur-
rent is required. For detail, refer to application manual "DC power supply connect to inverter" (E6582156).

*5  For the switch function, refer to [2. 3. 5].

*6 To supply control power from an external power supply for backing up the control power supplied from the inverter, an optional control power supply
unit (CPS0022Z) is required. In this case, it is used in conjunction with the inverter internal power supply.
Set <F647: Control power option failure detection> to back up the control power supply.
For details, refer to [6. 30. 20].

*7 The reset signal is activated by ON—OFF trigger input.

*8 Connect to power to comply with OVC2 (Over Voltage Category 2). Isolation transformer is necessary when connecting to power supply (OVC3).
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[Standard connection diagram - Sink]
This diagram shows an example of a standard connection for 240 V class, 45 - 55 kW and 480 V
class, 90 - 132 kW (frame size AB).

Power supply E---:é---i
240V class: [ )
45-55kW  Three-phase 200 - 240 V-50/60 Hz a a
*
480 V class: f©""©': +PIC -DC 3
90 - 132 kW  Three-phase 380 - 480 V-50/60 Hz : *9 ! f-*d-,"n '
Ltepm=——g=dtoae==a |
’ _\; ——- - s
IR{-’ _______ N ~ -
& &
MCCB PA/+ PC/-
or DC reactor Mot
VELCB L R/L1 — _I I U/T1 © =
it & SL2 Noi13e | | Power | VT2 X M
' A3 | siter LI circuit | wirs S
7\ \&) 1 \/,
S~
09 11
DC/DQ - Digital input
F O T Fwd run -
RO, ' Rev run
RES O+ . Reset1 *7
48U S10O++ “S_¢ Preset speed switching 1
* S20 L Preset speed switching 2 Default
6 ! . setting
[\CC S3 O Preset speed switching 3
S4 0 : L Preset speed switching 4
*6 CQ”“’Q' 504 ! Preset speed switching 5
FLA circuit cCOT ! Common -
P24 Q
FLB SINK -I Pulse counter
PLC FPQ
*g FLC SOURCE
SWA1
A R1A/R2A *5 PLC ..
HR1C/R2C STOA 0.
©lL1] STOB O
FM AM CC RX I RR PP
0—O O
J1
iyl fiytutuiuly intututel b f Voltage signal: -10 to +10 V
+ + o )
Frequtency @ * Current signal: 4(0) to 20 mA
meter q-T=======7 —F
Ammeter or voltmeter External potentiometer
(Or, input voltage signal of 0 - 10 V between the terminals [RR] and [CC])
*1  EMC filter is built in 480 V class.

)
*3
*4

*5
*6

*7
*8

When a braking resistor (optional) is mounted, a braking unit (optional) is also required.

To input DC power, connect the inverter between the terminals [PA/+] and [PC/-].

When the inverter is used with a DC power supply, a circuit to suppress an inrush current should be required. For detail, refer to application manual
"DC power supply connect to inverter" (E6582156).

For the switch function, refer to [2. 3. 5].

To supply control power from an external power supply for backing up the control power supplied from the inverter, an optional control power supply
unit (CPS002Z) is required. In this case, it is used in conjunction with the inverter internal power supply.

Set <F647: Control power option failure detection> to back up the control power supply.

For details, refer to [6. 30. 20].

The reset signal is activated by ON—OFF trigger input.

Connect to power to comply with OVC2 (Over Voltage Category 2). Isolation transformer is necessary when connecting to power supply (OVC3).
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[Standard connection diagram - Sink]
This diagram shows an example of a standard connection for 480 V class, 160 kW (frame size A7).

Power supply
480 V class: * Pm———— "
160 KW Three-phase 380 - 440 V-50 Hz 2 +DC -DC b
Three-phase 380 - 480 V-60 Hz ;"*3"; : ! 5 !
*1 I._]._-I | [ S
’ | | ]
QD O S sl .
© © © ©
MCCB PO [PAr+ PCl- PB
or
Mot
ELCB MC L RIL1 | VKPS =
ﬁ( -
b - si2__[lemc || Power | _viT2 X M
V/_T < T3 _[||fiiter || circuit | w3
e e i 6o~
r-= oL Fan (] Yo
i = |4
1
! 0. Dicital
by 480/240 V SO | DC/DC | . igital input
! H transformer 'I:(S- F O ' Fwd run ]
' O --- ROy Rev run
] RES O Reset1 *8
" RUN ! T -
: . = S10 1 Preset speed switching 1 Defaul
! HE A+SU S207 | Preset speed switching 2 s:tt?nUt
I | w( ICC S307 : Preset speed switching 3 g
T r S4 0 : ! Preset speed switching 4
Optional control Control S50+ ! Preset speed switching 5
Eower supply unit circuit co b Common i
7 o GFLA ]
9 EIEFLB I P24 G
b-contactof 1 L1 Suge T SINK [ ]Pulse counter
overload relay : : absoer PLC FPQ
“T"oN LFLC SOURCE
OFF | R1AR2A Sy PLC O
O ]
A R1C/R2C STOA o.
O] STOB Q)
FM AM CC RX Il RR PP
O0—O O
‘ J
ey Y f Voltage signal: -10 to +10 V
O] )
Fr%}euteer:cy @ f Current signal :4(0) to 20 mA
Y iipiuiuipiuiuipinly I )
Ammeter or voltmeter External potentiometer

"1
*2
*3

*4

*5

*6
*7

*8
*9

(Or, input voltage signal of 0 - 10 V between the terminals [RR] and [CC])

Be sure to mount the DC reactor. A circuit between the terminals [PA/+] and [PO] is not short circuited (at the time of shipping).

To input DC power, connect the inverter between the terminals [PA/+] and [PC/-].

When the inverter is used with a DC power, a circuit to suppress an inrush current should be required. For detail, refer to application manual "DC
power supply connect to inverter" (E6582156).

When the inverter is used with a DC power supply, three-phase power input for cooling fan driving is required separately.

For details, refer to application manual "DC power supply connect to inverter" (E6582156).

External braking resistor (option)

For the switch function, refer to [2. 3. 5].

To supply control power from an external power supply for backing up the control power supplied from the inverter, an optional control power supply
unit (CPS0022Z) is required. In this case, it is used in conjunction with the inverter internal power supply.

Set <F647: Control power option failure detection> to back up the control power supply.

For details, refer to [6. 30. 20].

The reset signal is activated by ON—OFF trigger input.

Connect to power to comply with OVC2 (Over Voltage Category 2). Isolation transformer is necessary when connecting to power supply (OVC3).
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[Standard connection diagram - Sink]
This diagram shows an example of a standard connection for 480 V class, 200 to 280 kW (frame size A8).

Power supply ) . ) .
Braking unit Braking resistor

480 V class: % f————— P
200 - 280 KW Three-phase 380 - 440 V-50 Hz 2 +DC -DC I " PAQ-i 5}
Three-phase 380 - 480 V-60 Hz 1 %31 o S PB ©) -1 !
*1 I.—,].—-I : I.-:-——:— [ 4
L, 1 [
© {)\1—«))\

PA/+ PC/- BU+ BU-

MCCB
or
ELCB | . Motor
0 = Power [ V/T2 X M
1 = circuit | w3 X
Iy J \&/
==
o ! 0
Ly
¥
| : :180/2f40 \Y | DC/DC | o
'y ranstormer Digital input
' i F .‘I Fwd run -
] RO Rev run
' RUN N .
I g ~ RES Q1 Reset1 *8
: - AHFSU S Or - Preset speed switching 1
! m ICC 207 ; Preset speed switching 2 Default
bk & O HE L setting
) s30T Preset speed switching 3
Optional control ) *7 Control sS40 : Preset speed switching 4
power supply unit circuit 1! I
*7 FLA u 5O+ Preset speed switching 5
]
* CCO Common -
FLB )
o Surge ) P24 O
b-contactof 1 Lt SINK
overload relay E. j absoer PLC H -I Pulse counter
T ON SOURCE FPO

@ FLC

OFF L R1A/RIA Syg1 PLC O
T .
AR1C/R2C STOA 0.
© L) STOB Q
FM AM CC RX I RR PP
O0—O O
Ay
folnt y f Voltage signal: -10 to +10 V
+ 'y iy )
Frequtency @ f Current signal :4(0) to 20 mA
= Ny ndoduiuduiolody il D
Ammeter or voltmeter External potentiometer

(Or, input voltage signal of 0 - 10 V between the terminals [RR] and [CC])

*1  Be sure to mount the DC reactor. It is not required for DC power input terminal. A circuit between the terminals [PA/+] and [PO] is not short circuited
(at the time of shipping).

*2 To input DC power, connect the inverter between the terminals [PA/+] and [PC/-]. It is not used in conjunction with the DC reactor option DCL1.

*3  When the inverter is used with a DC power supply, a circuit to suppress an inrush current is required. For detail, refer to application manual "DC
power supply connect to inverter" (E6582156).

*4  When the inverter is used with a DC power supply, three-phase power input for cooling fan driving is required separately. For details, refer to applica-
tion manual "DC power supply connect to inverter" (E6582156).

*5 When a braking resistor (optional) is mounted, a braking unit (optional) is also required.

*6  For the switch function, refer to [2. 3. 5].

*7 To supply control power from an external power supply for backing up the control power supplied from the inverter, an optional control power supply
unit (CPS002Z) is required. In this case, it is used in conjunction with the inverter internal power supply.
Set <F647: Control power option failure detection> to back up the control power supply.
For details, refer to [6. 30. 20].

*8 The reset signal is activated by ON—OFF trigger input.

*9 Connect to power to comply with OVC2 (Over Voltage Category 2). Isolation transformer is necessary when connecting to power supply (OVC3).
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[Standard connection diagram - Source]
This diagram shows an example of a standard connection for 240 V class, 0.4 to 37 kW and 480 V
class, 0.4 to 75 kW (frame size A1 to A5).

Power supply
240Vclass: .
0.4-37 kW  Three-phase 200 - 240 V-50/60 Hz H 7 +bC -DC 3
* -l
480 V class: ' T
0.4-75kW  Three-phase 380 - 480 V-50/60 Hz L@----/@::—_—J.—--J
Ay i
O—© ©
MCCB PA+  PB  PCl-
or DC reactor Mot
ELCB RIL1 [ Ut =
N/ ® *1 || @
e & S/L2 : Power | v/T2 X
X _ ® Noise H "™ ® M
< ATL3 | fiter || circuit | w3
S i 5
00 0o
| DC/DC | o Digital input
FCr Fwd run -
ROy : Rev run
RES Oy Reset1 *7
(i .
C +SU S10 Preset speed switching 1
! P I~ 9 Default
*6 S20 Preset speed switching 2 )
! L setting
[\CC S30 L Preset speed switching 3
i T S4 0 ; L Preset speed switching 4
. | Control S501 | Preset speed switching 5
circuit P24 Q ! -
- FLA -’
FLB SINK | |Pulse counter
PLC FPQ
*8 FLC SOURCE
LR1A/R2A SY¥1 PLC o.
A R1C/R2C STOA O

- o8 STOB o.

FM AM CC RX I RR PP
O0—O O
iy
folel S f Voltage signal: -10 to +10 V
+ O 7
Frequtency @ f Current signal :4(0) to 20 mA
meter q-—=" =,
Ammeter or voltmeter External potentiometer

(Or, input voltage signal of 0 - 10 V between the terminals [RR] and [CC])

*1  EMC filter is built in 480 V class.

*2 External braking resistor (option).

*3 To input DC power, connect the inverter between the terminals [PA/+] and [PC/-].
When your inverter is VFAS3-2110P to VFAS3-2370P or VFAS3-4220PC to VFAS3-4750PC, a circuit to suppress an inrush current is required. For
detail refer to application manual "DC power supply connect to inverter" (E6582156).

*5  For the switch function, refer to [2. 3. 5].

*6 To supply control power from an external power supply for backing up the control power supplied from the inverter, an optional control power supply
unit (CPS0022Z) is required. In this case, it is used in conjunction with the inverter internal power supply.
Set <F647: Control power option failure detection> to back up the control power supply.
For details, refer to [6. 30. 20].

*7 The reset signal is activated by ON—OFF trigger input.

*8 Connect to power to comply with OVC2 (Over Voltage Category 2). Isolation transformer is necessary when connecting to power supply (OVC3).
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[Standard connection diagram - Source]
This diagram shows an example of a standard connection for 240 V class, 45 to 55 kW and 480 V
class, 90 to 132 kW (frame size AB).

Power supply E---:é---i
240V class: O -4
45-55kW  Three-phase 200 - 240 V-50/60 Hz a I +DC DG *3
480 V class: r@----@, .1
90 - 132 kW  Three-phase 380 - 480 V-50/60 Hz ' *2 h *4 :
e eag ===
1”- _—t—\<’——‘ ,"J
IR{-’ _____ N ~ PR
\Z \Z
MCCB PA/+ PCl/-
or DC reactor Mot
otor
FHCB ok — iy ald U/t
X ©
X/ )cl(sn_z Noise | Power [ VT2 & M
'y T3 filter L circuit WIT3 X
I\/ \&) - O,
_|_—69 L]©
| DC/DC | o~ Digital input
FOr : Fwd run -
RO, : Rev run
RES O | Reset1 *7
O+SU S1 0 Preset speed switching 1
* S20 : . Preset sEeed switching 2 Default
6 ! L setting
:\CC S30 L Preset speed switching 3
[ f sS40 : : Preset speed switching 4
*6 Control 504 Preset speed switching 5
circuit On _
- FLA P24 QT
FLB SINK | |Pulse counter
PLC FPQ
*g FLC SOURCE
SWi1
ARIAR2A b PLC o.
o R1C/R2C STOA 0.
Q9 STOB O
FM AM CC RX Il RR PP
O0—O O
‘ J
oty y f Voltage signal: -10 to +10 V
+ by ipilulipinl g
Frequtency @ f Current signal :4(0) to 20 mA
mefer q-========4 =
Ammeter or voltmeter External potentiometer

(Or, input voltage signal of 0 - 10 V between the terminals [RR] and [CC])

*1  EMC filter is built in 480 V class.

*2  When a braking resistor (optional) is mounted, a braking unit (optional) is also required.

*3 To input DC power, connect the inverter between the terminals [PA/+] and [PC/-].

*4 When the inverter is used with a DC power supply, a circuit to suppress an inrush current is required. For detail, refer to application manual "DC
power supply connect to inverter" (E6582156).

*5  For the switch function, refer to [2. 3. 5].

*6  To supply control power from an external power supply for backing up the control power supplied from the inverter, an optional control power supply
unit (CPS002Z) is required. In this case, it is used in conjunction with the inverter internal power supply.
Set <F647: Control power option failure detection> to back up the control power supply.
For details, refer to [6. 30. 20].

*7 The reset signal is activated by ON—OFF trigger input.

*8 Connect to power to comply with OVC2 (Over Voltage Category 2). Isolation transformer is necessary when connecting to power supply (OVC3).
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[Standard connection diagram - Source]
This diagram shows an example of a standard connection for 480 V class, 160 kW (frame size A7).

Power supply
480 V class:

* P ———- L)
160 KW Three-phase 380 - 440 V-50 Hz 2 +DC -DC A
Three-phase 380 - 480 V-60 Hz ;"*3"; : ' 5 !
* = tqe—=pd
1 7 : 1 1
ettt 4 1
MCCB
or
ELCB Motor
____951/,___.________0
N/
1 < filter M
=l =
P L]©
(]
i
‘! 480/240 V [ococ] | Digital input
i ! transformer F O? : Fwd run -
! H ROy ' Rev run
0! RESO Reset1 *8
' RUN "
: : *-E@l— S10 : - Preset speed switching 1 Default
Ll AHFSU S2 04 Preset speed switching 2 s:tt?nug
I )a ;l;CC $ S307 | Preset speed switching 3
$4. O Preset speed switching 4
Optional control Control S50 ' Preset speed switching 5
power supply unit circuit
P24 Q A
7 FLA -’
*9
FLB
= N/
b-contactof 1 i Suge SINK | LIPulse counter
overloadrelay 1 {1 ] PLC FP
“T°ON @ FLC SOURCE
LR1AR2A S}%” PLC O
TR -
A R1C/R2C STOA ..
Q9 STOB O
FM AM CC RX I RR PP

*1
*2
*3

*4

*5

*6
*7

*8
*9

O0—O
. )
+
Frequency
meter 4
\

f Voltage signal: -10 to +10 V

f Current signal :4(0) to 20 mA

Ammeter or voltmeter

s

________ —)

External potentiometer

(Or, input voltage signal of 0 - 10 V between the terminals [RR] and [CC])

Be sure to mount the DC reactor. A circuit between the terminals [PA/+] and [PO] is not short circuited (at the time of shipping).
To input DC power, connect the inverter between the terminals [PA/+] and [PC/-].
When the inverter is used with a DC power, a circuit to suppress an inrush current should be required. For detail, refer to application manual "DC
power supply connect to inverter" (E6582156).
When the inverter is used with a DC power supply, three-phase power input for cooling fan driving is required separately.
For details, refer to application manual "DC power supply connect to inverter" (E6582156).

External braking resistor (option)

For the switch function, refer to [2. 3. 5].
To supply control power from an external power supply for backing up the control power supplied from the inverter, an optional control power supply
unit (CPS0022Z) is required. In this case, it is used in conjunction with the inverter internal power supply.

Set <F647: Control power option failure detection> to back up the control power supply.

For details, refer to [6. 30. 20].

The reset signal is activated by ON—OFF trigger input.
Connect to power to comply with OVC2 (Over Voltage Category 2). Isolation transformer is necessary when connecting to power supply (OVC3).
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[Standard connection diagram - Source]
This diagram shows an example of a standard connection for 480 V class, 200 to 280 kW (frame
size A8).

Power supply

480 V class:

Braking unit Braking resistor

* r————- rm————- "
200 - 280 KW Three-phase 380 - 440 V-50 Hz 2 +DC -DC |~ PAQ-i 5|
Three-phase 380 - 480 V-60 Hz F%371 ! 10 pp - '
*1 | N T - l - ql - - ql— [ 4
’, : ] ]
.
O)—O—))

PA/+ PC/- BU+ BU-

MCCB
or
Motor
ELCB | uT1 A
ﬁ/—.—v — O,
2 S EMC || Power | vim2 & M
V/_T circuit | w3 X
Iy J \&/
. ©
(]
[
)
| : :180/2f4OV | DC/DCl -
by ranstormer ~ Digital input
! i F O : Fwd run .
|
: ! . RUN N Rev run )
! 'E(HE;I— RES O1 | Reset1 *8
H ---:-o-l: )« jE+SU S104 |'"" Preset speed switching 1 Default
H cC ] -
. o f S20 | Preset speed switching 2 setting
Ontional confrol S30 L Preset speed switching 3
ptional contro . *7 Control sS40 : Preset speed switching 4
power supply unit circuit H b § switching 5
*7 . FLA S5 | ! reset speed switching
9 FLB P24 Qi) =
I Surge T
b-contact of 1 W SINK
overload relay E. _i abser PLC | |Pulse counter
“T"ON @ FLC SOURCE FPO
SWi1
OFF A R1A/R2A *Q PLC

*1

*2
*3

*4
*5
“6

*7

*8
*9

RUN *q

[ ]
LR1C/R2C STOA o.
oL STOB O

FM AM CC RX 1I RR PP
O0—O O
J1
iy y f Voltage signal: -10 to +10 V
+ by ipilplipiel g
Frequtency @ * Current signal :4(0) to 20 mA
meter q-—= —F
Ammeter or voltmeter External potentiometer

(Or, input voltage signal of 0 - 10 V between the terminals [RR] and [CC])

Be sure to mount the DC reactor. It is not required for DC power input terminal. A circuit between the terminals [PA/+] and [PO] is not short circuited
(at the time of shipping).

To input DC power, connect the inverter between the terminals [PA/+] and [PC/-]. It is not used in conjunction with the DC reactor option DCL1.
When the inverter is used with a DC power supply, a circuit to suppress an inrush current is required. For detail, refer to application manual "DC
power supply connect to inverter" (E6582156).

When the inverter is used with a DC power supply, three-phase power input for cooling fan driving is required separately. For details, refer to applica-
tion manual "DC power supply connect to inverter" (E6582156).

If a braking resistor (optional) is mounted, a braking unit (optional) is also required.

For the switch function, refer to [2. 3. 5].

To supply control power from an external power supply for backing up the control power supplied from the inverter, an optional control power supply
unit (CPS002Z) is required. In this case, it is used in conjunction with the inverter internal power supply.

The reset signal is activated by ON—OFF trigger input.

Connect to power to comply with OVC2 (Over Voltage Category 2). Isolation transformer is necessary when connecting to power supply (OVC3).
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2.3.3 Power terminals

The power terminals are connected to the power supply (primary side) and the motor (secondary side).

m Functions of power terminals

Terminal Applicable
Function
symbol frame size
Grounding terminal for inverter case. There are 3 terminals in cooling fin .
5 All frame sizes
or mounting part of EMC plate.
. . Frame size A4, A5,
[PE] Grounding terminal. and A6
Connected to an AC power supply.
240 V class: Three-phase 200 - 240 V-50/60 Hz
[RIL1] 480 V class: VFAS3-4004PC to 4132KPC :
[S/L2] Three-phase 380 - 480 V-50/60 Hz All frame sizes
[T/L3] VFAS3-4160KPC to 4280KPC :
Three-phase 380 - 440 V- 50 Hz
Three-phase 380 - 480 V- 60 Hz
[U/T1]
[VIT2] Connected to a three-phase motor. All frame sizes
[W/T3]
Connected to a braking resistor. .
{Eg/]ﬂ Change the parameters <F304: Dynamic braking, OLr trip>, <F308: Z;an;\i SZS gldAA27
Braking resistance>, and <F309: Braking resistor capacity> if necessary. S
[BU+] Inside the inverter. Connected to a braking unit (optional). Braking resistor .
Frame size A8
[BU-] (optional) is connected to a braking unit terminals [PA] and [PB].
A DC power can be input.
For models of VFAS3-2110P to 2550P and VFAS3-4220PC to 4280KPC,
[PA/+] a rush current suppression circuit (optional) is required. .
All frame sizes
[PC/-] Connected to a braking unit (Optional) for frame size A6.
Supply AC power supply to cooling fans if you use VFAS3-4160KPC -
4280KPC with DC input.
[PA/+] Frame sizes A7
[PO] Be sure to connect the attached DC reactor. and A8
[RO] . . .
[SO] Supply AC power supply for cooling fans if you use VFAS3-4160KPC - Frame sizes A7
[T0] 4280KPC with DC input. and A8

» The arrangement of the terminals varies depending on the type. See the figures on the next
page and after.
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m Recommended tightening torque of power terminal screws
Power terminal torque and wire strip length

Torque Strip length
Screw size Frame size Cable size
(N = m) (Ib - in) (mm)
A1 1.3 11.5 10 -
M4
A2 1.5 13.3 10 -

M5 A3 2.6 23 18 -

5.0 443 28 AWG2 or smaller
M8 A4

10 88.5 28 AWGH1 or bigger
M10 A6 27 239 - -

10 88.5 35 AWG1/0 or smaller
M12 A5

18 159 35 AWG2/0 or bigger
M12 A7/A8 41 360 - -
M10 A7 24 212 - -
M4 A7/A8 1.4 12.4 - -

Grounding terminal torque
Torque Strip length
Screw size Frame size Cable size
(N - m) (Ib = in) (mm)

M5 A1,A2, A3 2.6 23 - -
M6 A4 4.4 38.9 - -

5.0 44.3 28 AWG2 or smaller
M8 A4

10 88.5 28 AWG1 or bigger
M8 A5,A6 11.8 104 - -
M10 A6 27 239 - -

10 88.5 35 AWG1/0 or smaller
M12 A5

18 159 35 AWG2/0 or bigger
M12 A7/A8 41 360 - -
M10 A7 24 212 - -

Note) 1(N - m) = 8.850(Ib - in)
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m Arrangement of power terminals

1) Frame size A1
VFAS3-2004P to 2022P, VFAS3-4004PC to 4037PC

1 @@
QR ¥1® Q& O Charge lamp
_ 9@ _[ @)
D) (@) M4 screw
Grounding terminal (M5 screw)

/\ CAUTION

o » Following type of screwdriver should be used for M4
screw;

Man?_atory PH2 (phillips, bit type2), shaft diameter 5.0 mm or less.
action

2) Frame size A2
VFAS3-2037P,VFAS3-4055PC, 4075PC

11| Y Y
— gg Charge lamp
m‘w @ @ @ @ @ @ @ M4 screw
o
i i
Rlre. .o
3 r

Grounding terminal (M5 screw)

/\ CAUTION

0 » Following type of screwdriver should be used for M4
screw;

Mandatory PH2 (phillips, bit type2), shaft diameter 5.8 mm or less
action
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3) Frame size A3
VFAS3-2055P, 2075P, VFAS3-4110PC to 4185PC

I

{ — } Grounding terminal (M8 screw) Grounding terminal (M6 screw)

5) Frame size A5
VFAS3-2220P to 2370P, VFAS3-4450PC to 4750PC

Charge lamp
', 3
@ @ M5 screw
| —
1O 18290 ©(
U ® o 2@
1
Grounding terminal (M5 screw)
4) Frame size A4
VFAS3-2110P to 2185P, VFAS3-4220PC to 4370PC
l‘n = Charge lamp
I %3
A L m’j“q M8 screw
[eem ‘j; [_
— =
El

[} Charge lamp
o O O
AN
g ¥ W/
O] © ©
o TR 6 6 o ,f? 6 © 06] M12 screw
8 o - 1 1
= © l%/ ©
o 0o —1 @ @/ @; ®
° _J/ 1
9 Grounding terminal (M12 screw) | | Grounding terminal (M8 screw)
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6) Frame size A6
VFAS3-2450P, 2550P, VFAS3-4900PC to 4132KPC

0 0
=== °
== 5
Input/output
®
&
o
Grounding terminal (M8 screw) Grounding terminal (M10 screw)
7) Frame size A7
VFAS3-4160KPC
I [~

Ground
capacitor
switching screw

M12 screw

M10 screw

Grounding terminal (M12 screw)
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8) Frame size A8
VFAS3-4200KPC to 4280KPC

M12 screw

)

Fan terminal M4 screw
—

Ground
@K capacitor

switching screw

M12 screw [EC ;v .

Grounding terminal (M12 screw)

A WARNING

* When using this 480V class inverter with a power supply system that is grounded in other than
the neutral point (e.g. when the power supply has delta connection with single phase
grounding), the grounding capacitor should not be grounded (or the capacity of the grounding
capacitor should not be increased).

Otherwise, it will result in failure or fire.

Prohibited

This inverter has a built-in noise filter (EMC noise filter for 480V class) and the inverter input power
supply is grounded via the capacitor. By switching this grounding capacitor, the leakage current from
the inverter can be reduced.

It is switched by changing the position of the exclusive switching screw(s) that varies depending on the
type. For some types, the grounding capacitor is completely disconnected (frame size A1 to A5). For
others, the capacitor capacity is reduced (frame size A6 to A8).

For the details of the influence of the leakage current and measures, refer to [2. 4. 3].

» Note that when the grounding capacitor is reduced or not grounded, the inverter unit no longer
comply with the EMC directive.

» Be sure to switch with the power off.

» For models with two switching screws, be sure to set both screws to the same side.

O

Important

Switch the grounding capacitor in the following procedure given for each type. At the time of shipping,
the grounding capacitor is grounded or its capacity is small.
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m  With frame size A1

VFAS3-2004P to 2022P, VFAS3-4004PC to 4037PC

1

®

Important

Remove the front cover.
For how to remove, refer to [2. 2. 1].

Remove two screws for switching of grounding
capacitor.

The grounding capacitor is disconnected.

Mount the removed screws to the positions shown
in the figure on the right and tighten them.

To recover the shipping state, mount the two
screws for switching of grounding capacitor and
tighten them.

The grounding capacitor is connected and
grounded.

After switching, mount the front cover.
For how to mount, refer to [2. 2. 1].

Grounding

* For models with two switching screws, be sure to set both screws to the same side.
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m  With frame size A2
VFAS3-2037P, VFAS3-4055PC, 4075PC
1 Remove the front cover. Grounding
For how to remove, refer to [2. 2. 1]. - —

2 Remove two screws for switching of grounding
capacitor.
The grounding capacitor is disconnected.
Insert the removed screws to the positions shown
in the figure on the right.

3 To recover the shipping state, mount the two ‘,
screws for switching of grounding capacitor and .
tighten them. /o o< [N 2
The grounding capacitor is connected and Screw 95 LD
(as]
grounded. 8 O O sCrew
o] o _ "]
4  After switching, mount the front cover. @ o
For how to mount, refer to [2. 2. 1]. 9 QO© &
j===r={[CL] e |
1] o0 oo
Bl |:| e o o o

Non-grounding '

=

1)

<y O 0 @®
R ‘w
N N [ S

» For models with two switching screws, be sure to set both screws to the same side.

®

Important
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m  With frame size A3
VFAS3-2055P, 2075P, VFAS3-4110PC to 4185PC
1 Remove the front cover. Grounding
For how to remove, refer to [2. 2. 1].

2 Remove two screws for switching of grounding
capacitor.
The grounding capacitor is disconnected.
Insert the removed screws to the positions shown
in the figure on the right.

3 To recover the shipping state, mount the two
screws for switching of grounding capacitor and
tighten them.

The grounding capacitor is connected and
grounded.

4 After switching, mount the front cover.
For how to mount, refer to [2. 2. 1].

@

Important

» For models with two switching screws, be sure to set both screws to the same side.
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m  With frame size A4
VFAS3-2110P to 2185P, VFAS3-4220PC to 4370PC

1 Remove the front cover.

Grounding mark
Nongrounding mark
For how to remove, refer to [2. 2. 2]. o
o . . Grounding -

2 Remove the screw(s) for switching of grounding capacitor U@ == w
from the position of the grounding mark and insert it/them ® 1 i [ i
into the position of the non-grounding mark. Screw
The 240 V class has one screw. 240V class =
The 480 V class has two screws. Remove both of two DU D S -
screws. @) 0 e .
The grounding capacitor is disconnected. Screw ‘5%'«5 =

&3

3 To recover the shipping state, remove the screw(s) for 0 i
switching of grounding capacitor and tighten it/them to the 480V class > '
screw hole in the position of the grounding mark. Non- DEE—
The grounding capacitor is connected and grounded. grounding ; )

4 After switching, mount the front cover. @l F®T
For how to mount, refer to [2. 2. 2]. 240V class

@ @
©) &
)
M@
©) ®
)
480V class

» For models with two switching screws, be sure to set both screws to the same side.

@

Important
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m  With frame size A5
VFAS3-2220P to 2370P, VFAS3-4450PC to 4750PC
1 Remove the front cover. Grounding -
For how to remove, refer to [2. 2. 3]. -
Screwﬁ@ T ] E‘E
2 Remove the screw for switching of grounding capacitor from 7 3
the position of the grounding mark and tighten it to the posi- :
tion of the non-grounding mark. —
The grounding capacitor is disconnected. @ e
Non- ’ o
L grounding =
3 To recover the shipping state, remove the screw(s) for 1
switching of grounding capacitor and tighten it/them to the @ .
screw hole in the position of the grounding mark. ° e
The grounding capacitor is connected and grounded. @
4 After switching, mount the front cover. T

For how to mount, refer to [2. 2. 3].

For frame size A6, A7 and A8, grounding capacitor is set to small (non-grounding mark side).
To comply with EMC directive, switch the capacitance into large (grounding mark side) accord-

ing to the procedure below.

m  With frame size A6
VFAS3-2450P, 2550P, VFAS3-4900PC to 4132KPC

Gounding capacitor is set to small (non-grounding mark side). To comply with EMC directive, switch

the capacitance into large (grounding mark side) according to the procedure below.

1

Remove the front cover and the transparent cover inside
(transparent resin).
For how to remove, refer to [2. 2. 4].

Remove the screw for switching of grounding capacitor from
the position of the non-grounding mark and tighten it to the
position of the grounding mark.

The grounding capacitor's capacity is increased.

To recover the shipping state, remove the screw(s) for
switching of grounding capacitor and tighten it to the screw
hole in the position of the non-grounding mark.

The grounding capacitor's capacity is recovered.

After switching, mount the transparent cover and the front cover in this order.

For how to mount, refer to [2. 2. 4].

Capacity small

o
Screw@

@)

Capacity
large

!
C )|
oo fele]o]o[[e
D 12|
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m  With frame size A7
VFAS3-4160KPC

1

Remove the front cover and the transparent cover inside
(transparent resin).
For how to remove, refer to [2. 2. 5].

Remove the screw for switching of grounding capacitor from
the position of the grounding mark and tighten it to the position
of the grounding mark.

The grounding capacitor's capacity is increased.

To recover the shipping state, remove the screw(s) for switching
of grounding capacitor and tighten it/them to the screw hole in
the position of the non-grounding mark.

The grounding capacitor's capacity is reduced.

After switching, mount the transparent cover and the front
cover in this order.
For how to mount, refer to [2. 2. 5].

Capacity small

s o o

> Je o[ O

/N\ CAUTION

O

Prohibited

* In case of one phase grounding system (A three-phase supply power is connected in delta), do
not change the connection of grounding capacitor before factory setting. If connection changed
(this means the capacitance is increased), the capacitor may become damaged.

Note) If a neutral grounding system is used, changing the connection of the grounding
capacitor as shown in the figure at the top (changing the capacitance from Small to Large)

makes the inverter compliant with the EMC directive.

VF-AS3
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m  With frame size A8
VFAS3-4200KPC to 4280KPC

1 Remove the front cover and the transparent cover inside
(transparent resin).
For how to remove, refer to [2. 2. 5].
2 Remove the screw for switching of grounding capacitor ° °
from the position of the grounding mark and tighten it to
the position of the grounding mark. I ]
The grounding capacitor's capacity is increased. ° o) -
3 To recover the shipping state, remove the screw(s) for © E %
switching of grounding capacitor and tighten it/them to the S o T
screw hole in the position of the non-grounding mark. Ie ° ﬁ; :
The grounding capacitor's capacity is reduced. LR e O L L
4  After switching, mount the transparent cover and the front o Oz = O@O 00 o@o k
cover in this order. Capacity small / - ‘

For how to mount, refer to [2. 2. 5].

/\ CAUTION

* In case of one phase grounding system (A three-phase supply power is connected in delta), do
not change the connection of grounding capacitor before factory setting. If connection changed
Prohibited (this means the capacitance is increased), the capacitor may become damaged.

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

The control terminals are connected to external control equipment to control operation of the inverter
and motor and monitor the state externally.

m Functions of control terminals
The control terminal block is common to all the models.
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Terminal Input/ Electrical
Function Internal circuit
symbol output specifications
Multifunction programmable
F Inout digital input. In the default setting,
P forward run is performed with ON
and deceleration stop with OFF.
Multifunction programmable Digital input
digital input. In the default setting, :
R Input reverse run is performed with ON | * |24 Vdc-5 mA or
and deceleration stop with OFF. ess
Multifunction programmable Compliant with
digital input. In the default setting, | 1EC61131-2 logic L
RES Inout this inverter protective function is typg 1 . D—‘ b ‘
P reset by ON—OFF. It has no effect | * Sink logic: A @@
when the inverter is in a normal ON <10V, RES
condition. 16 V < OFF s2f
« Source logic: S3= \V4 ok 2 EC
Multifunction programmable digital OFF <5V, i sSwi1 OJ T
input. In the default setting, preset 11V <ON i g
S1 Input speed operation is performed with : | ?OURCE v
ON Sink logic and
. . . source logic can
MuItlfulnctéondprfogrlammgble digital be switched with
S2 Input input. In the .e a_u t setting, pres:et the slide switch
speed operation is performed with [SW1]
ON
Multifunction programmable digital
input. In the default setting, preset
S3 Input speed operation is performed with
ON
Multifunction programmable Digital input.
digital input. In the default setting, e 24 Vdc-5 mA or
preset speed operation is less
S4 Input performed with ON With <F146:
Terminal S4 input select>, digital Compliant with
input, pulse train input, and PG IEC61131-2 logic
input can be switched. type 1
* Sink logic:
ON<10V, | o s
16 \V < OFF i °
+ Source logic: ol Zy
OFF <5V, ssl oo NS
Multifunction programmable digital 11V <ON — 26k @h:
input. In the default setting, preset i Vi N N
speed operation is performed with . . i
S5 Input ON. With <F147: Terminal S5input | S lodic and

select>, digital input, pulse train
input, and PG input can be
switched.

source logic can
be switched with
the slide switch
[SW1]

Pulse train input
* Up to 30 kpps
(duty 50%)

2. Installation and wiring
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Terminal Input/ Electrical
Function Internal circuit
symbol output specifications
I
Common | An equipotential terminal of the CC | |
CcC to input/ control circuit. It is allocated in - I L
output three positions. .
| U
! +24V
Voltage reference output for 10 vde Voltage
PP Output . (allowable load
potentiometer. ) Regulator
current: 10 mAdc) I €7
Digital output
Multifunction programmable . Ighavgg_gg mA
digital/pulse train output. With
FP Output <F669: Terminal FP switching>, .
. . Pulse train output
digital output and pulse train K
output can be switched. * Up to 30 kpps
(duty 50%)
Analog input with0-10 Vdc. Itcan | 0-10Vdc
RR Input be switched to PTC input, etc. with = (Input impedance:
<F108: Terminal RR input select>. | 31.5 kQ)
Aqalog |npu.t with 710 to +?0 Vdc. 10 to +10 Vdc
With <F107: Terminal RX input . .
RX Input . : (Input impedance:
voltage select>, it can be swtiched 31.5 kQ)
to 0- 10 Vdc. '
+3V
Analog current input with 0 - 20 0 - 20 mAdc
I Inout mAdc. The current can be (Input impedance:
P changed to 4 - 20 mA, etc. with P P ’
. 250 Q)
setting of the parameter.
VF-AS3 2-55 2. Installation and wiring
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condition, even if STOA/STOB are
ON, motor is not running unless
run command is once OFF and On
again.

For details, refer to Safety function
manual (E6582067).

Terminal Input/ Electrical
Function
symbol output specifications
Multifunction programmable
analog output. 0 - 10 Vdc output
with default setting. With <F681:

FM Output Terminal FM switching>, meter 0-10Vdc
option (0 - 1 mA), current (0 - 20 (allowable load
mA) output, and voltage (0 - 10 V)  resistance: 1 kQ or
output can be switched. more)

4 - 20 mAdc
Multifunction programmable (0 - 20 mAdc)
analog output. 0 - 20 mAdc output  (allowable load
with default setting. With <F686: resistance:

AM Output Terminal AM switching>, meter 500 Q or less)
option (0 - 1 mA), current (0 - 20
mA) output, and voltage (0 - 10 V)
output can be switched.

When the slide switch [SW1]is set | 2+ /dc-200 mA
- ) S (200 mA in total
to the sink side or source side, it .
Output with P24)
can be used as 24 Vdc power . .
output. Compliant with

PLC IEC61131-2
When the slide switch [SW1] is set
to the PLC side, it can be used as

Input : o -
a common terminal for digital input
terminal.
24 Vdc-200 mA
(200 mA in total
P24 Output 24 Vdc power output. with PLC)
Compliant with
IEC61131-2
DC power input to operate the
control circuit. Connect a control
+SU Input power supply option or 24 VVdc 24 Vdc- current 1A
or more
power supply between [+SU] and
[CCl.
STO function that complies with
the safety standard IEC61800-5-2

STOA Input (this is different function from

programmable digital input).

Function is deactivated by shorting

the terminals [STOAJ-{[STOBJ-{PLC] = Compliant with
with a bridge at factory. IEC61131-2 logic
STOA and STOB should be setin | type 1

same level. (both HIGH, or both * Activate <5V,
LOW) 1M1V<

When STOA/STOB are OFF Deactivate
during motor is running, motor

STOB Input becomes coast stop. Under this

Refer to Safety
Function Manual.

Internal circuit

EXT

Current
limiter

+24V

+24V
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Terminal Input/ Electrical
Function Internal circuit
symbol output specifications
|
FLA
Multifunction programmable relay Maximum contact LA
contact output. Operation of the capacity I
protection function of the inverter e 250 Vac-2 A ! +24V
FLB Output is detected in the default setting. (cosgp=1) FLB —T—
The contact across [FLA]-[FLC] is « 30 Vdc-2 A (at :
closed and [FLBJ-[FLC] is opened resistive load) | _____
during protection function operation. « 250 Vac-1 A !
FLC (cos=0.4) FLC
+ 30 Vdc-1A i
(L/R=7 ms)
R1A Multifunction programmable relay o R1A|
Output contact output. A low-speed signal |~ Minimum contact R2A +24V
R1C is output in the default setting. capacity B _T_
* 24 Vdc-5 mA I
R2A Multifunction programmablle relay Life I
contact output. Itis not assignedin | . 100000 times .
Output the default setting. The function R1Ci
R2C can be set with <F134: Terminal R2C
R2 function >.
0 » With relay contact output, chattering (momentary ON/OFF of contact) is generated by external
factors of the vibration and the impact, etc. In particular, please set a filter of 10 ms or more, or
Important timer for measures when connecting it directly to the input unit of the programmable controller.
» To change the function of the terminals [F], [R], [RES], and [S1] - [S5] — Refer to [6. 3. 2]
Reference » To change the function of the terminals [FP], [FL], [R1], and [R2] — Refer to [6. 3. 3]
» To change the function of the terminals [RR] and [RX] — Refer to [6. 2]
» To change the function of the terminals [FM] and [AM] — Refer to [5. 2. 6], [6. 33. 3]

m Recommended tightening torque of control terminal screws
Control terminal torque and wire strip length

. Torque Strip length Screwdriver size
Screw size
(N-m) (Ib-in) (mm) Width (mm)  Thickness
Relay M3 0.5 44 11 3.5 0.5
Except Relay (2nd) M3 0.5 4.4 6or7 3.5 0.5
Except Relay (1st) M3 0.5 4.4 6 3.5 0.5
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Wire size
. . . . Using two wires
Using one wire Using two wires ith twin ferul
ol with twin ferule
(mmz) AWG (mm2) AWG (mmz) AWG
Solid wire 0.14-2.5 26-14 | 2x0.14 to 2x0.75 26-18 - -
Relay

Stranded wire 0.14-2.5 26-14 2x0.141t02x0.75 26-18  2x0.5t02x1.5 = 20-16

Except Relay Solid wire 0.14-2.5 26-14 | 2x0.14to2x1.0 = 26-18 - -

(2nd) Stranded wire 0.14-1.5 26-16 | 2x0.14 to 2x0.75| 26-18 @ 2x0.5t02x1.0 | 20-18
Except Relay Solid wire 0.14-1.5 26-16 | 2x0.14 to 2x0.75| 26-18 - -
(1st) Stranded wire 0.14-1.5 26-16 | 2x0.14 to 2x0.75| 26-18 @ 2x0.5to2x1.0 | 20-18

m Switching of slide switch of control terminal block
With the slide switch [SW1] of the control terminal block, the setting of sink logic, source logic and
external power supply sink logic of the digital input terminals [F], [R], [RES], and [S1] - [S5] is
switched.
For details of sink/source logic, refer to the following "mSink logic and source logic."
» The slide switch [SW1] is set to the PLC side in the default setting. This is the setting when the
inverter external power supply is used
» To use as sink logic, set the slide switch [SW1] to the SINK side.
» To use as source logic, set the slide switch [SW1] to the SOURCE side.

®

Important

» Switch the logic before turning on the power supply.
« After confirming that the sink/source setting is correct, turn on the power supply.

m Sink logic and source logic
In Japan and the U.S., current flowing out turns digital input terminals on. This is called sink logic.
The method generally used in Europe is source logic in which current flowing into digital input termi-
nals turns them on.
Each digital input terminal 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.

+ Sink logic is sometimes referred to as negative logic, and source logic is referred to as positive
logic.

1) When the inverter internal power supply is used

When the internal power supply of the inverter is used to supply electricity to digital input termi-
nals, the connection is as shown in the diagram below.

Sink/source logic is set by the slide switch [SW1]. Refer to "mSwitching of slide switch of control
terminal block."
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Sink logic Swi Source logic Swi
SINK SINK
PLC PLC

SOURCE SOURCE

[ 24vdc | [ 24vdc |

: j : input : Common| P24 : Input

' Output F H ! H

! = ! ! !

! | ! > !

| o | | = |

i > | i Output | F |

i Common| cC i i i

[ J S ——— J e I I Y R A, J

P e \

: Z—T—4Vdc j Output P bl Invert

! ' rogrammable nverter

i Common,, P24 I controller

| !

! Input FP :

| RO :

| !

| |

i |

| |

meameame i Pl Ry P p—— j

Programmable Inverter
controller
2) When an external power supply is used

The terminal [PLC] is used to connect to an external power supply or to separate a terminal

from other input or output terminals.
Sink/source logic is set by the slide switch

[SWA].

Refer to "mSwitching of slide switch of control terminal block."

Sink logic | Swi

PLC

SINK

SOURCE

Programmable Inverter
controller

VF-AS3 2-59
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2.3.6 RS485 communication connectors

This inverter is equipped with two RS485 communication ports.
To use RS485, refer to "RS485 Communication Function Instruction Manual" (E6582143).

» Connection of Ethernet to the RS485 communication connectors will result in a failure.

®

Important

n 2.3.7 Ethernet connectors

This inverter is equipped with two Ethernet ports.
To use Ethernet, refer to "Ethernet Function Instruction Manual" (E6582125).

®

Important

» Connection of RS485 communication connectors to Ethernet may result in a malfunction.
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2.3.8 Mounting of DC reactor

A Caution

0 * Mount the attached DC reactor (DCL) for VFAS3-4160KPC ~ 4280KPC.

If you do not mount the attached DC reactor (DCL), it will result in malfunction. Mount the DC

Mandatory reactor (DCL) between [PA/+] and [PO].
action

This inverter is equipped with a DC reactor (DCL) as standard, however, for VFAS3-4160KPC to
4280KPC, it is packaged together with the unit.
After installing the inverter, mount the DC reactor in the following procedure.

m  With frame size A7
VFAS3-4160KPC

1 Remove the front cover (upper) of the inverter unit in advance.
For how to remove, refer to [2. 2. 5].

2 Remove four screws of the DC reactor cover of the DC DC reactor cover
reactor.
Store the removed screws so as not to be lost.

3 Remove the DC reactor cover from the DC reactor by pulling
it down.
The upper side of the DC reactor cover is to be inserted.
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4  Remove four screws of the top cover (mesh) of the DC Top covery
< rScrew
reactor. i L&
il
Store the removed screws so as not to be lost. g
LA

5 Remove the top cover (mesh) from the DC reactor.

6 Check the positions of four mounting holes on the back side
of the DC reactor and mount the DC reactor to the panel.

7  Wire the DC reactor and the terminals [PA/+] and [PO] of the
power terminal block.
Connect two wires (with a crimp-style terminal) from each of
two DC reactor units to [PA/+] and [PO].
Connect two flat braided wires for grounding to the ground-
ing terminals respectively.

8 Mount the top cover (mesh) to the DC reactor and tighten
four screws.
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9 Mount the DC reactor cover to the DC reactor and tighten

four screws according to necessity of other work.
After mounting the DC reactor to the inverter, mount the front

cover (upper) before the DC reactor cover.

» After mounting the DC reactor to the inverter, if the DC reactor cover is mounted and fixed, the
front cover (upper) cannot be mounted. Be sure to mount the front cover (upper) before the DC

Memo

reactor cover.

m  With frame size A8

VFAS3-4200KPC to 4280KPC
Except for its wider unit, frame size A8 has the same enclosure and structure as frame size A7.

The mounting procedure of the DC reactor is the same as that of frame size A7, however, more

wires are connected to the inverter unit.
An example of wiring is shown below.
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|2. 4 Cautions for application

This section introduces cautions for use of the motor and inverter, influence of leakage current on periph-
eral devices, and measures against it.

2.4.1 Motor

/N\ CAUTION

» Use the inverter that conforms to specifications of the power supply and the three-phase motor
to be operated.
If you use the inappropriate inverter, not only will the three-phase motor not rotate correctly, but

Mandatory

action it will cause serious accidents such as overheating and burning out.

When this inverter and the motor are used in conjunction, pay attention to the following items.

m Comparison with commercial power supply operation
This inverter employs the sinusoidal PWM control. 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 there will be a slight increase in motor temperature, noise and vibration, compared to operation
with a commercial power supply.

m Operation in low-speed range
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 lower than the
ratedload.
To carry out low-speed operation continuously at the rated torque, use a constant torque motor. In this
case, select "constant torque motor" of "4" -"7" in <OLM: Motor overload protection characteristic>.
For details, refer to [5. 2. 5].

m Adjusting motor overload protection level
This inverter has a built-in electronic thermal for motor overload protection. The electronic thermal's
reference current is set to the inverter's rated current in default setting, so adjust it in line with the
rated current of the motor being used in combination before operation.
For how to set, refer to [5. 2. 5].

m High speed operation over 60 Hz
Operating at frequencies over 60 Hz will increase noise and vibration. This may exceed the motor's
mechanical strength limits and the bearing limits so you should inquire to the motor's manufacturer
about such operation.

m Lubricating mechanisms
Operating an oil-lubricated reduction gear and gear motor in the low-speed range will worsen the
lubricating effect. Check with the manufacturer of the reduction gear to find out about operable
gearing area.
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m Occurrence of instability (abnormal vibrations and overcurrent trips)

Unstable phenomena such as abnormal vibrations and overcurrent trips may occur depending on
combinations of the inverter and motor, and load.

1) In the following cases, lower the settings of inverter carrier frequency.

+ Combined with a motor that is extremely below applicable motor ratings for the inverter
» Combined with light load with a load factor of 5% or less

+ Combined with load whose inertial moment is very small

» Combined with special motors

For details, refer to [6. 14].

2) In the following case, set the S-pattern acceleration/deceleration function (refer to [6.
27. 1]). When vector control is selected, adjust the load moment of inertia ratio (refer to
[6. 23. 1] or switch to V/f constant mode (refer to [5. 3. 4]).

» Combined with couplings between load devices and motors with high backlash

3) When vector control is selected, adjust the load moment of inertia ratio (refer to [6. 23.
1] or switch to V/f constant control (refer to [5. 3. 4]) in the following case.

» Combined with loads that have sharp fluctuations in rotation such as piston movements

m Braking motor when turning off power supply
A motor with its power turn off goes into coasting state, and does not stop immediately.
To stop the motor quickly as soon as the power is turn 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.

m 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. Install a braking resistor to deal with it. For
details of the braking resistor, refer to [10. 3. 2].

m Motors with 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 power circuit.

MC2

( Non-excitation )
Power_ MC1 MC2 activation type brake
supply B
Power __MC1
supply R1A | RIC
F CC
*——
b Run/Stop
Circuit diagram 1 Circuit diagram 2
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Circuit diagram 1 is an example in which the standby function is assigned to the terminal [S2]. This
circuit can be applied to a machine that mainly operates horizontally. Set the terminal [S2] to "Open"
to turn off output of the inverter and have the motor in coasting state. Then. operate the brake. If the
brake is operated with inverter output, the inverter may trip due to bound current. Note that when it is
applied to a machine with vertical movements, the motor may fall when it is in coasting state.
Circuit diagram 2 is an example in which low-speed signals are assigned to the terminals [R1A]-
[R1C]. This circuit can be applied also to a machine with vertical movements. At the time of start,
output is made from the inverter while the brake is operating. When the output frequency reaches
<F100: Low-speed signal output frequency>, the brake is released by the signal output from the
terminals [R1A]-[R1C]. When the machine stops, the inverter comes to deceleration stop. When the
output frequency decreases under <F100>, the output signal from the terminals [R1A]-[R1C]
becomes off and the brake operates.

Measures to protect motors against surge voltages

In a system in which a 480 V class inverter is used to control the operation of a motor, very high

surge voltages may be produced depending on the wire length, wire routing and types of wires used.

If such surge voltages are applied repeatedly for a long time, it may cause deterioration of insulation

of motor coils.

Here are some examples of measures against surge voltages.

» Decrease <F300: Carrier frequency> of the inverter.

* Use a motor with high insulation strength.

* Insert an AC reactor or a motor-end surge voltage suppression filter between the inverter and the
motor. Refer to [10. 3. 5].

2.4.2 Inverters

For the inverters to be used, pay attention to the following items.

Inverter capacity

Do not operate a motor whose capacity is larger than the inverter (e.g. a 45 kW motor with a 30 kW
inverter), no matter how light the load is. Current ripple will raise the output peak current, making it
easier to set off the overcurrent trip.

Power factor correction capacitor

Power factor correction capacitors cannot be installed on the output side of the inverter. To operate
a motor with a power factor correction capacitor attached, remove the capacitor. Otherwise, it will
cause an inverter malfunction and capacitor destruction.

uT1@© ®
Inverter
vm2 @ ® M

wiT3

H . Remove power factor correction
e . capacitors and surge absorber.

Power factor correction capacitor
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m 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.

m Selective circuit breaking when two or more inverters are used on the same
power line
There is no fuse in the inverter's power circuit. Thus, as the diagram below shows, when more than
one inverter is used on the same power line, you must select interrupting characteristics so that only
ELCB (ELCB1 to ELCBn in the diagram) install in each inverter will trip and the common MCCB
(MCCB in the diagram) will not trip when a short occurs in one inverter.
When you cannot select the proper characteristics, install a circuit interrupting fuse on the secondary
side of ELCB1 to ELCBn.
MCCB ELCB1 (Cirgy_it_ breaking fuse)
—X L.o-27 | Inverter 1
ELCB2
Xl Inverter2
ELCBn - -
L.zl Invertern
Selective circuit breaking of inverters
* MCCB : Molded Case Circuit Breaker
* ELCB : Earth Leakage Circuit Breaker
m 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.
For details, refer to [10. 3. 1].
m Disposal
To dispose the inverter, refer to [Chapter 16].
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2.4.3 What to do about leakage current

/\ CAUTION

» Take countermeasures against leakage current.
The leakage current through the stray capacitance of the input/output power wires of inverter
and motor can affect peripheral devices. In that case, please take countermeasures such as
o reducing the carrier frequency or shortening the length of input/output power wires. When the

total wire length (total length between an inverter and motors) is more than 100m, if the trip
occurs with the motor no-load current, make enough space between phase wires or insert the
Mandatory filter (MSF: motor-end surge voltage suppression filter).

action » Pay attention to the cable length
In case the total cable length (total of length between an inverter and motors) is 100 m or more,
a trip can occur even with no-load current. Make enough space among each phase cable or
install the filter (MSF) as countermeasure.

Measures should be taken for leakage current across ground and leakage current between wires
because they may cause a malfunction of peripheral device.

m Influence of leakage current across ground

Leakage current may flow not just through the inverter system but also through grounding wires to
other systems. This leakage current will cause earth leakage circuit breakers (ELCB), 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.

Leakage current path across ground

Power __g ( Q ) ELCB Inverter _ M
supply [ \&LS = o N B \ I::::::::'\

@ ELCB Inverter &----
<+ = -
T L

p— \

<

A

________________________

Here are some examples of measures against leakage current across ground.

» When there is no radio-noise interference or similar problem, switch the grounding capacitor of the
EMC noise filter to "disconnected" (size A1 to A5) or "small capacitance" (size A6 to A8).
For how to switch the grounding capacitor, refer to [2. 3. 4].

» Decrease <F300: Carrier frequency>.
When there is no concern against the magnetic noise from the motor, carrier frequency reduction
is effective measure. For details, refer to [6. 14].

» Use high frequency remedial products for ELCBs.

» Zero-phase reactor
It may be effective over the motor cable.

Built-in noise filter

The 480 V models of this inverter has a built-in EMC noise filter, so the leakage current value in the
delta connection (single-phase grounding) power supply may become greater. For detail, refer to
application manual "leakage current" (E6581181).
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m Influence of leakage current across lines (in case of thermal relays)

The high frequency component of current leaking into electrostatic capacity between inverter output
wires will increase the effective current values and make externally connected thermal relays operate
unnecessarily. When the wires are long (50 m or more) or in case of models with motors of low rated
current (several A (ampere) or less), especially the 480 V class low capacity (4.0 kW or less, 5.5 kW
or less with ND) models, it will be easy for the external thermal relay to activate unnecessarily,
because the ratio of leakage current against the motor rating will increase.

Leakage current path across wires

Thermal relay

h
or €1t

= T M
NIREE:P9)

@

Here are some examples of measures against leakage current across lines.

» Use the electronic thermal of the inverter.
The setting of the electronic thermal is done with <tHrA: Motor overload protection current 1>. For
details, refer to [5. 2. 5].

» Decrease <F300: Carrier frequency>.
However, note that the motor magnetic noise is increased.
For details, refer to [6. 14].

* Install 0.1 to 0.5uF - 1000 V film capacitor to the input/output terminals of each phase in the
thermal relay.

Inverter

Thermal relay
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m Influence of leakage current across lines (in case of 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 long (50 m or more) or in case
of models with motors of low rated current (several A (ampere) or less), especially the 480 V class
low capacity (4.0 kW or less, 5.5 kW or less with ND) models, it will be easy for the high frequency
component to pass through the externally connected CT and be superimposed on and burn the
ammeter, because the ratio of leakage current against the motor's rated current will increase.

Here are some examples of measures against leakage current across lines.
» Connect the ammeter to the terminal [FM] and terminal [AM] of the inverter.
For how to connect the meter and how to set parameters, refer to [5. 3. 6].

» Check the current value with the monitor function.
For details, refer to [8. 1. 1].

» Set <F300: Carrier frequency> to 5 kHz or less.
However, this may increase noise on the motor side.
For details, refer to [6. 14].
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Operation panel and screen display

This chapter introduces the functions of the operation keys on the operation panel and screen display

and explains how to operate them.

|3. 1 Basic of operation panel

The operation panel allows you to set parameters and monitor the status. This section explains how to

» The specifications and operation procedure of the operation panel are common to all the types
of this inverter.

operate the operation panel and how to switch four types of display modes.

3.1.1

LCD screen and operation keys

LCD screen

[F1] - [F4] keys

[ESC] key

[HAND/AUTO] key

[RUN] key

e LCD screen

This screen displays [Standard mode], [Setting mode], [Monitor mode], and [Easy mode] according to
the purpose. When an error occurs, an alarm, trip, etc. are displayed. For details, refer to [3. 1. 2].
Normally, the backlight color is white, but it turns red when a trip occurs. You can adjust the contrast

-

/J

[FWD/REV] key

[i]key

Touch wheel

[STOP/RESET] key

[OK] key

and set screen settings such as automatic off time. For details, refer to [3. 1. 3].

* [F1]

- [F4] keys

They are keys to execute functions displayed on the screen.
For details, refer to [m[F1] - [F4] keys] described later in this subsection.

VF-AS3
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* [ESC] key
This key switches the display mode.
It is also used to return to the previous item of the hierarchy of the screen.

* [HAND/AUTO] key

This key switches between hand (operation panel)/remote (remote control).

It is used to operate the inverter temporarily at hand (operation panel) while performing terminal operation
(remote control) normally.

To enable this key, set the parameter <F750: EASY key function>.

For details, refer to [6. 37].

* [RUN] key

This key is used for a run command from the operation panel.

To enable this key, set "1" to the parameter <CMOd: Run command select>.
For details, refer to [5. 2. 1].

* [FWD/REV] key

This key switches between forward run and reverse run of the motor during panel run.

It is enabled when the parameter <CMOd: Run command select> is "1" and <Fr: Panel Fwd/Rev run
select> is "2" or "3".

For details, refer to [5. 3. 9].

* [i] key

This key displays information.

When "Website (QR code)" is selected, the information is QR code. When "Model information" is
selected, model information is displayed.

Necessary information is displayed when a trip occurs.

And you can see QR code for the parameter information when the parameter is selected or edited.

m Model information
®  sTOP 00Hz [FIR]

You can check the following model information. Vool mformation =—16:32
o

- Multi-rating select Multi-rating select HD rating (150%-60s)

- Inverter rated VOltage Inverter rated voltage 200V

- Rated output capacity Rated output capacity 3.70kW-5.0HP

- Rated output current Rated output current 18.7A

- CPU 1 version Top Return  Monitor

- CPU 2 version

- Serial No.

- Region setting
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m Website (QR code)
, , o @  sTOP 0.0Hz
When you press the [i] key, information is displayed. Website top -

For example, you can access easily from your smartphone
to our website by displaying the QR code.

Scan the QR code to
access the detailed
information

ESC =Return

Return  Monitor

m Trip information
You can check the trip information of possible causes and remedies. When you press the [F2] key,
you can see QR code for troubleshooting.

When a trip occurs, the trip title and trip name blink, and the backlight of the LCD screen turns red to
inform you of a trip.

X Trip 0.0Hz CEICRJ
=—10:02
Standard Mode
Emergency off
Screen X Setting  Monitor

|Press]i] key

(03 Trip 0.0Hz [CEICR]
=—10:02

E : Emergency off

(Possible causes)

Emergency off is input. 1) When a run
command is other than the operation
panel, [STOP/RESET] key was pressed

twice.
Top £ Return Monitor
|Press[F2] key
X Trip 0.0Hz [CFIRJ
=—10:03

E : Emergency off

Scan the QR code for
troubleshooting.

ESC =Return

Return  Monitor

Note) If the camera cannot scan QR code because of the red screen, you can change the backlight
color from red to white by pressing the [F2] key.
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m Parameter information
You can see QR code for the parameter when the parameter is selected or edited.

&  stop 0.0Hz [FITR]
Basic parameters

LL : Lower limit frequency 0.0Hz

dEC : Deceleration time 1 10.0s

Sr0 : Preset speed 0 0.0Hz

Sr1 : Preset speed 1 0.0Hz

Top o YW b

|Press]i] key

&K STOP 0.0Hz CEIR]
=—10:02

ACC :Acceleration time 1
Scan the QR code to

access the detailed

information
ESC =Return

Return  Monitor

* [STOP/RESET] key

This key is used for a stop command from the operation panel.

To enable the stop command by this key, set "1" to the parameter <CMOd: Run command select>.

For details, refer to [5. 2. 1].

Emergency off can be applied to the inverter except when it is operated by the operation panel. When

you press this key, Eﬂ]] blinks. When you press it again, "E" is displayed and the emergency off is
applied.

For details, refer to [3. 2. 3].

It is also used as a reset key when a trip occurs. The inverter can be reset by pressing this key twice in
succession when a trip occurs.

For details, refer to [3. 2. 4].

* Touch wheel
Slide your finger in a circular motion to change the menu items and values on the screen.
Turning clockwise: To move to the next item or increase the value.
Turning counterclockwise: To move to the previous item or decrease the value.
When you lightly touch the top or bottom of the circle, you can move to that direction by one item. For
example, if you touch the top of the circle continuously, it works similarly to turning clockwise.

* [OK] key
This key is used to confirm the menu items and values on the screen.
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m [F1] - [F4] keys
The [F1] - [F4] keys are used to execute the items (text, symbol, icon, etc.) displayed on the lower
side of the LCD screen.

X STOP 0.0Hz
Standard Mode

0.0

=—17:12

Screen Copy Setting  Monitor

Press [F1] key to execute — 1

Press [F2] key to execute

Press [F3] key to execute

Press [F4] key to execute

The [F1] - [F4] keys corresponding to the screen display are as follows.

Screen display
Key | Displayed ; Function Reference
position DIEIEY;

Screen Sets the LCD screen [3.1.3]
Top Displays the screen for [Standard mode] [3.1.2]

(F1] Leftend A9-- to A8-- | Displays parameters of previous hundreds (A900s to A800s) [4.2.1]
F9-- to F8-- Displays parameters of previous hundreds (F900s to F800s) [4.2.1]
C9--to C8--  Displays parameters of previous hundreds (C900s to C800s) [4.2.1]
X1000 Sets the far left number [4.2.3]
Displays details monitor or Same as [OK] key [3.1.4]
WO Inverts the backlight color (white or red) [3.2.2]
Language Displays the screen for language selection [3.1.3]
£ Move setting to left S ; :13}

[F2] Middle left z, Page up (If there are more than six choices) -
Easy Displays the screen for [Easy mode] [3.1.2]
Return Same as [ESC] key (Return to the screen of [Setting mode]) -
Change Displays the setting screen of related parameters [8.1.1]
X100 Sets the number second from the left [4.2.3]
Copy Copy function [3.1.4]
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Screen display
Key Displayed ; Function Reference
position DIEDED
Nor Inverts the backlight color (white or red) [3.1.3]
h Move setting to right {2 ; :13}
Middle (¥ Page down (If there are more than six choices) -
[F3] right R (Back) Searches backward [4.2.1]
Setting Displays the screen for [Setting mode] [3.1.2]
Return Same as [ESC] key (Return to the screen of [Monitor mode]) -
X10 Sets the number third from the left [4.2.3]
Jog The inverter performs jog run while the key is pressed [6. 10]
h 2 Move setting to right [3.1.4]
£ Move setting to left [3.1.4]
Monitor Displays the secreen for [Monitor mode] [3.1.2]
[F4] Rightend |F2--toF1-- | Displays parameters of next hundreds (F200s to F100s) [4.2.1]
C1--to CO-- | Displays parameters of next hundreds (C100s to C000s) [4.2.1]
Displays details monitor [8.1.1]
F (Next) Searches forward [4.2.1]
X1 Sets the far right number [4.2.3]

3.1.2 Display mode

This inverter has four types of display modes.

The display modes can be switched in the following two ways.

* Press the [ESC] key.

* Press any of the [F1] - [F4] keys to which the applicable display mode is assigned.

(1) [Standard mode]

» This is the mode that is displayed first power on.

» The operation status (output frequency of the inverter, etc) is always displayed and alarms
and trips when they occur.
In the default setting, the output frequency is displayed. The display contents can be
selected with <F710: Standard mode display>.

» Setting of the panel operation frequency, EASY key function operation, language selection,
and screen setting are also made in [Standard mode].

(2) [Setting mode]

» Parameters are set in this mode.
» All the parameters are displayed.
» [Easy mode] is also available in which only the registered parameters are displayed.

(3) [Easy mode]

» Parameters are set in this mode.
* In this mode, only the registered parameters are displayed.
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(4) [Monitor mode]

* You can check the status such as the operation status of the inverter and terminal information.
The following are the top screen of each mode and how to switch between them.

When switching with the [F1] - [F4] keys

®  stop 0.0Hz
Standard Mode

0 0 [Standard mode]
[ ]
Hz

Screen Copy Setting  Monitor
®  stop 0.0Hz F2 ®  stop 0.0Hz
=2—17:13 =—17:13
Setting Mode Easy Mode
1. History function CMOd : Run command select 1
2. Direct access FMOd: Freq command select 1 10
3. Guidance function ACC : Acceleration time 1 10.0s
4. Basic parameters dec : Deceleration time 1 10.0s
5. Extended parameters(F - - -) uL : Upper limit frequency 60.0Hz
Top Easy Monitor F3 Top Setting  Monitor
[Setting mode] [Easy mode]
®  sToP 0.0Hz [EONIEER
=—17:13
Monitor Mode
Direction of rotation Forward
F4 Output frequency 0.0Hz F4
Output current 0%
Input voltage(DC detection) 116%
Output voltage 0%
Top Easy Setting

[Monitor mode]
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When switching with the [ESC] key

®  stop 0.0Hz EERIETEE]
=—17:12
Standard Mode
0 [} 0
Hz
Screen Copy Setting  Monitor
[Standard mode]
X STOP 0.0Hz E.UN_ (%) STOP 0.0Hz ;;'l
Monitor Mode Setting Mode
Direction of rotation Forward 1. History function
Output frequency 0.0Hz 2. Direct access
Output current 0% 3. Guidance function
Input voltage(DC detection) 116% 4. Basic parameters
Output voltage 0% 5. Extended parameters(F - - -)
Top Easy Setting Top Easy Monitor
[Monitor mode] [Setting mode]

ESC

m Screen structure

® stop  oohz EmeErs)<— Status area

Standard Mode <— Mode name area

0 ° 0 <— Main area
Hz

Screen Copy Setting  Monitor % Function area
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m Screen display of [Standard mode]
This is the normal display mode of the inverter.
(1) - (B) are display contents common to [Standard mode], [Setting mode], [Easy mode], and [Monitor
mode].

(1) 20.0Hz mlﬁ <— (4)
> Standard Mode
(2) (6)
(5)
20. 0
(8)
B
(10) Screen Copy  Setting  Monitor

(1) The operation status is displayed with the following symbols.

@ (Rotating): In operation (clockwise for forward run, counterclockwise for reverse run)

() : Stop
[iIdd (Blinking): Waiting for emergency off applied with the [STOP/RESET] key (when you
press the [STOP/RESET] key again while the symbol is blinking, the motor comes to an
emergency off)
(2) The operation status is displayed with the following text.
"RUN": During run
"STOP": Stopped
"Trip": Trip has occurred
"JOG": In jog run
(3) The frequency command value (default setting) is displayed in Hz. Set the display contents
with <F723: Status area display of operation panel>.
For details, refer to [5. 4. 3].
(4) The run commands are displayed with icons.

Run command from Icon Run / Stop
Terminal [CF IR Stop
R Fwd Run
= R Rev Run
Operation panel, Stop
Extension panel
ECETSE] Run
Embedded Ethernet Emb.EEhernek Stop
[Eini Echer net] Run
RS485 communication RE42E-CHI Stop

(connector 1)
RS485-Ch1 Run

VF-AS3 3-9 3. [Basic operation] Operation panel and screen display



TOSHIBA E65820620

Run command from Icon Run / Stop

RS485 communication RE42E-CHZ Stop
(connector 2)

Run
Communication option Stop
[Con.ption] Run

(5) The remaining capacity of the battery (= yes/ & no) is displayed with icons.
(6) The current time ("hour/minute") is displayed.
(7) Current display mode

[Standard mode] is displayed.

(8) Normally, the output frequency (default setting) is displayed. Set the display contents with
<F710: Standard mode display>. For details, refer to [5. 4. 3].

When an alarm or trip occurs, its contents are displayed.

(9) When an alarm or trip occurs, the name of the alarm and a message are also displayed here.
(10) The functions assigned to the [F1] - [F4] keys are displayed.
For details, refer to [3. 1. 1].

* When emergency off, alarm, or trip has occurred, refer to [3. 2] and [Chapter 13].

m Screen display of [Setting mode]
This is a display mode to set parameters.

(1) STOP 0.0Hz &)  sToOP 0.0Hz
=—17:13 =—17:13
2) Setting Mode Basic parameters [a]
1. History function AUA : Application easy setting 0
2. Direct access AUE : Eco-standby power setting 0
3. Guidance function AUL : Multi-rating select 0
(3) 4. Basic parameters AUt : Automatic Acc/Dec 0
5. Extended parameters(F - - -) Au2 : Torque boost macro 0
(4) Top Easy Monitor El
Top screen of [Setting mode] Setting screen of basic parameters
(1) From the operation status to the current time, this mode has the same display as [Standard
mode].

(2) The current display mode [Setting mode] is displayed.
(3) The setting items are displayed. One screen can display up to five items.
Select an item with the touch wheel and press the [OK] key. Then the setting screen is displayed.
<Setting screen of basic parameter>
"Left end": Title
"Middle": Parameter name
"Right end": Setting value

3. [Basic operation] Operation panel and screen display 3-10 VF-AS3



TOSHIBA E65820620

(4) The functions assigned to the [F1] - [F4] keys are displayed.
For details, refer to [3. 1. 1].

m Screen display of [Easy mode]

This is a display mode to set parameters easily.

It is displayed in the following cases.

* When "Easy" of the [F1] - [F3] keys is pressed in [Setting mode] and [Monitor mode]

* When [Easy mode] is set in <PSEL: Parameter mode select>

Only the parameters set in <F751: Easy setting 1> - <F782: Easy setting 32>. For details, refer to [5.
2. 8].

®  stop 0.0Hz
=—17:13

Easy Mode

CMOd : Run command select 1

FMod: Freq command select 1 10

AcCC : Acceleration time 1 10.0s
dec : Deceleration time 1 10.0s

UL : Upper limit frequency 60.0Hz

Top Setting Monitor

» For details of how to set parameters, refer to [4. 2. 3].

m Screen display of [Monitor mode]
This is a display mode to monitor the inverter status (output current, input voltage, terminal

information, etc.).

(1) X STOP 0.0Hz
Monitor Mode '
(2)
Direction of rotation Forward
Output frequency 0.0Hz
Output current 0%
(3) " Input voltage (DC detection) 116%
Output voltage 0%
L To Eas Settin
4) p y g

(1) From the operation status to the current time, this mode has the same display as [Standard
mode].

(2) The current display mode [Monitor mode] is displayed.
(3) The monitor items are displayed. One screen can display up to five items.

"Left end": Monitor item name
"Right end": Value, status
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Furthermore, if is displayed in the [F4] key when selecting an item with the touch wheel,
detailed information is displayed when you press the [OK] key.

(4) The functions assigned to the [F1] - [F4] keys are displayed.
For details, refer to [3. 1. 1].

» For details of [Monitor mode], refer to [Chapter 8].

3.1.3 Setting of LCD screen

» Note that if power off or a power failure occurs while the setting of the LCD screen is being
changed, the LCD screen information is lost, and you may not be able to use the operation
panel.

@

Important

When you press the [F1] key ("Screen") in [Standard mode], the LCD setting screen is displayed.
This screen allows various settings of the LCD screen such as selection of display language, setting of
current date/time, link to the website, adjustment of contrast, and automatic off time.

) RUN  20.0Hz EEDIETER
Standard Mode

20.0

=—17:18

Screen  Copy Setting  Monitor

m LCD screen
®  sToOP 0.0Hz

The following five items can be set. : =—17:14
LCD screen settings

¢ Selection of display language
play guag Language select

» Setting of current date/time (date is displayed at the

Data/Time settings 2016/06/01

right end) Screen contrast 50%

» Contrast adjustment of LCD screen (unit: %) Standby 3min
» Automatic off time setting of LCD screen backlight LCD version v1.3IE44
(unit; min) Top Language (=)' Monitor

¢ Link to website
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m Language selection

Select a language to be displayed from the list.
You can select among English, German, Italian, Spanish,
Portuguese, Chinese (simplified). (French and Russian

&  stop 0.0Hz
=—17:15

Language select

English v

Deutsch
are in preparation.) Italiano
The default setting is English. Espafiol
A check mark is display to the right end of the selected "X
language. Top Return  Monitor
m Date/time setting
_ )  stoP 0.0Hz
Set the date and the time. , ; =—17:15
Data/Time setting
The time is represented in HH:MM and the date in
YYYY/MM/DD. . 15
Set the current time. )
The digits that can be changed are highlighted. Press
: . 2016/06/01
the [F2] key € or[F3]key » to shift the highlighted
digits. Increase or decrease the value and press the Top < > Monitor
[OK] key.
m Contrast adjustment
, _ @  sTOP 0.0Hz
The contrast can be adjusted in the range of 30 -70%. s =—17:16
creen contrast
The default setting is 50%.
If you touch the touch wheel, the value in the middle is 5 0
highlighted. Increase or decrease the value and press
the [OK] key. %
Min: 30 Max: 70
X1000 X100 X10
m Automatic off time
_ , , )  stoP 0.0Hz
The off time of the backlight can be set in the range of 0 Standby =—12:47
min (always on) - 10 min (off after 10 minutes).
The default setting is 3 min. 3
If you touch the touch wheel, the value in the middle is
highlighted. Increase or decrease the value and press . min
the [OK] key. Min: 0 Max: 10
X1000 X100 X10
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m Switching of backlight color

N ®  stoP 0.0Hz
When you press the [F3] key (:2: mark), you can LCD screen setting '
change the color of the backlight to white or red.
The color is switched every time you press the key. Data/Time setting 2016/06/01
Screen contrast 50%
Standby 3min
LCD version V1.3IE44

Top  Language Monitor

m LCD version and Language version
. @  sTOP  0.0Hz [FIR
You can check the version of the LCD body at the bot- . =—16:31
LCD screen setting
tom of th reen.
om o € scree Data/Time setting 2016/7/06
Screen contrast 50%
Standby 3min
Language version u1.10
Top Language Q Monitor

» The LCD screen can be set regardless of the setting of inhibition of parameter change with
<F700: Parameter reading&writing access lockout>.

3.1.4 Copy function

» The copy function cannot be used during run. Use this function when the inverter is stopped.
» Never turn off the power of the body or attach/remove the LCD during copying. Otherwise, the
memory in the LCD may be damaged, and repair (service call) may be required.

o

Mandatory
action

When you press the [F2] key ("Copy") in [Standard mode], the copy function screen is displayed.
The copy function allows you to upload/download the parameters of the inverter to/from the file (mem-
ory) of the LCD body.

<Limitations>
» Copying cannot be executed between inverters with different capacities.
* Re-upload the file if you want to use parameters added with version upgrade.

* Up to 16 files can be stored. Since the 17th file cannot be created, overwrite with the same file
name.
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(1) Copying to LCD (uploading)
1 Select "Copy to the keypad" and press the [OK] or
) by yP P [OK] ®  stop 0.0Hz [CFIR]J
[F2] key. =—15:20
Copy function
Copy to the drive
Top (S Return
(2) Set a figure 0 - 99 after the inverter type followed
by #, and press the [OK] or [F2] key. ® STOP 0.0Hz %l)
Copy to the keypad
Set the file number after #.
VFAS3-2037P#l]
Top @ Return >
(3)  The highlighted part is the file name. In the follow-
ing example, "VFAS3-2037P#1” is the file name. X STOP 0.0Hz %I
Copy to the keypad
The copy will start when OK-key is pushed.
VFAS3-2037P#1
Top e Return
(4) When you press the [OK] or [F2] key, copying of
the parameters of the inverter body to the file _
(memory) of the LCD body is started.
A !ﬂ
| «©»|
(5)  When the transfer is completed normally, the file
name and CRC are displayed. ® STOP 0.0Hz %
Copy to the keypad
The copy has been completed.
VFAS3-2037P#1
CRC=FA1C
Top Return
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(2)
M

Copying to inverter (downloading)

Select "Copy to the drive", and press the [OK] or
[F2] key.

Select a file to be downloaded to the inverter and
press the [OK] or [F2] key.

The selected file is displayed.

When you press the [OK] or [F2] key, copying
from the file (memory) of the LCD body to the
parameters of the inverter body is started.

When the transfer is completed normally, the file
name and CRC are displayed.

®  sToP

Copy function

Copy to the drive

Copy to the keypad

0.0Hz [CFEIR]
=—15:37

Return

Top (S

&®  sToP 00Hz [CFIR]
=—15:21

Copy to the drive (selection)

VFAS3-2037P#1

VFAS3-4075PC#2
VFAS3-2007P#1

Return

Top @

®  sToP 00Hz [CFIRJ
=—15:22

Copy to the drive (selection)

The copy will start when OK-key is pushed.

VFAS3-2037P#1

Return

Top e

CECRT]

&®  sToP 0.0Hz
=—15:22

Copy to the drive (finish)

The copy has been completed.

VFAS3-2037P#1
CRC=FA1C

Top Return
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|3. 2 Normal/lemergency screen display

This section explains the screen display of the operation panel.

When operation such as parameter setting is not performed, the top screen of [Standard mode] is
displayed. During run, output frequency, etc. are displayed, and the status of alarm and trip is displayed
when an error occurs.

3.2.1 Normal display

When the inverter is stopped, the screen -
on the right is displayed. Q@  sToP  200H: <— Status area
Standard Mode <— Mode name area
Status area O 0
* (%) at the left end is stopped ° <— Main area
* As status, "STOP" is displayed. Hz
* The frequency command value
"20.0 Hz" is displayed Screen  Copy Setting Monitor #<&—— Function area

(<F723: Status area display of
operation panel> = "1: Frequency
command value")
* The run command is selected from operation panel, Extension panel (ETmEER).

Main area
* The output frequency "0.0 Hz" is displayed (<F710: Standard mode display> = "0: Output
frequency")

During run of the motor, the screen shown on the right is

. ") RUN  20.0Hz
displayed. =—17:18

Standard Mode

Status area 2 O O
« ($) at the left end rotates °
Hz

* As status, "RUN" is displayed

* The frequency command value "20.0 Hz" is displayed
(<F723: Status area display of operation panel> = "1:
Frequency command value")

* The run command is selected from operation panel,
Extension panel (EmETz=).

Screen  Copy Setting Monitor

Main area
* The output frequency "20.0Hz" is displayed (<F710: Standard mode display> = "0: Output
frequency")
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Even if [Standard mode] is switched to other display mode,
you can grasp the operation status from the display in the

(3) RUN  20.0Hz EEENETCH

=—17:18

Monitor Mode

status area.
Direction of rotation Forward

Output frequency 20.0Hz
Output current 0%
Input voltage (DC detection) 116%
Output voltage 34%
Top Easy Setting

* When the LCD screen is dark -> Refer to [3. 1. 3]
+ To check the output current, input/output voltage, etc. -> Refer to [3. 1. 2], [8. 1. 1]
» To check the setting value of the parameter -> Refer to [3. 1. 2], [4. 2]

Reference

3.2.2 Display at the time of trip

When a trip occurs, the trip title and trip name blink, and the
backlight of the LCD screen turns red to inform you of a trip. ® Wiy Z0Us S
Check the cause of the trip and eliminate it. Standard Mode
When you press the [i] key, necessary information is displayed.
For details, refer to [3. 1. 1]. E
Screen X Setting  Monitor

« If you want to return only the backlight from red to white, press the [F2] key.

» To reset from the operation panel -> Refer to [3. 2. 4]
» To know details of the display at the time of alarm/trip, causes, and measures -> Refer to
[Chapter 13]

Reference
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3.2.3 Emerqgency off

To apply emergency off from the operation panel except when the inverter is operated by the operation

panel, follow the procedure below.

For how to apply emergency off by other than the operation panel (digital input, etc.), refer to [6. 30. 4].

1 Press the [STOP/RESET] key.

[HiId3 blinks at the left end of the status area.

In [Standard mode], "Emergency off? (STOP) key"
is displayed on the lower side in the main areas.

In the cases of "Setting mode" and "Monitor mode,"

just [ blinks.

2 If you press the [STOP/RESET] key again while

[diId3 is blinking, the inverter comes to emergency

off.

» The backlight turns red, and "E" blinks.

» "Trip" is displayed in the second position from the
left of the status area.

» "Emergency off" is displayed in the main area.

EOFF STOP 20.0Hz CFIRJ

=—17:19
Standard Mode

0.0

Emergency off ?

Screen  Copy Setting Monitor

X Trip  20.0Hz [FIR]

=—17:19
Standard Mode

Screen X Setting  Monitor

E

Emergency off

Memo

while [FI[gg is blinking.

» The blinking Eﬂﬁ returns to the original display status after few seconds if no operation is
performed.. The inverter comes to emergency off only if you press the [STOP/RESET] key

« If you want to return only the backlight from red to white, press the [F2] key.
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3.2.4 How to reset trip

If a trip occurs, you can reset it with panel operation.
For how to reset a trip by other than the operation panel (digital input, etc.), refer to [13. 1].

1  Press the [STOP/RESET] key with the trip displayed.
"CLr" blinks in the main area, and "Reset? (STOP) ®
key" is displayed on the lower side.

* The backlight is red.
It is white when the setting of the backlight is r

changed.

Trip 20.0Hz [FIR]
=—17:20
Standard Mode

Trip reset ? (STOP-Key)
Screen  XF Setting  Monitor

2 If you press the [STOP/RESET] key again while
"CLr" is blinking, the trip is reset.

The display on the screen once disappears, and TOSHIBA
the screen immediately after power on is dis-
played. HELLO

The backlight returns to while.
0.75KW- 1.0HP 200V
VFAS3-2007P

« If the cause of the trip is not eliminated, a trip occurs again even after reset.

o « If the trip is caused by overload protection or overheat or when pre-alarm occurs, the trip
cannot be reset.

Important For details, refer to [13. 1].

» The blinking "CLr" returns to the trip display after few seconds if no operation is performed. The
trip is reset only if you press the [STOP/RESET] key while "CLr" is blinking.

* If you press keys other than the [STOP/RESET], it is considered that reset will not be done, and
the screen returns to trip display.

Memo

3. [Basic operation] Operation panel and screen display 3-20 VF-AS3



[Basic operation]
Operation methods of motor

A WARNING

Do not touch terminals when the inverter's power is on even if the motor is stopped.
Touching the terminals while voltage is applied will result in electric shock.
Do not touch switches when the hands are wet and do not try to clean the inverter with a damp
cloth.
This will result in electric shock.
* When the retry function is selected, stand clear of motors and machines at tripping stop.
The motors and machines which have stopped due to tripping stop will restart suddenly, and
this will result in injury.
Take measures for securing safety even if the motor restarts unexpectedly, such as attaching a
cover to the motor.
® » Do not touch terminals or motor of the inverter while performing auto tuning.
Touching the terminals or motor while voltage is applied to the terminals and motor may result
Prohibited in electric shock, even if the motor is stopped.
After setting offline auto-tuning (F400 = "2"), execute the auto tuning at first start of the inverter.
The auto tuning takes several seconds and the motor is stopped meanwhile, but voltage is
applied to the terminals and motor. The motor may also generate a sound during the auto
tuning, but this is not malfunction.
Do not set the stall prevention level parameters (F601 and F185) extremely low.
If the stall prevention level parameters (F601 and F185) are set at or below the motor no-load
current, the stall preventive function will be always enabled and increase the frequency when it
judges that regenerative braking is taking place.
Do not set the stall prevention level parameters (F601 and F185) at 30% or less under normal
use conditions.

» Turn the power on only after mounting the front cover.
When you use the inverter housed in the cabinet with the front cover removed, always close the
cabinet doors first and then turn the power on. If you turn the power on with the front cover or
the cabinet doors open, this will result in electric shock.
» Make sure that operation instructions are off before resetting the inverter after malfunction.
o If the inverter is reset while the operation instructions are on, the motor will restart suddenly,
resulting in injury.
Mandatory | * Make sure to set the setup menu correctly.
action If you set the setup menu incorrectly, this will damage the inverter or cause the inverter to
perform unexpected movement.
Install circuit protection such as the mechanical brake in the crane.
If there is no sufficient circuit protection installed in the crane, insufficient motor torque while
auto tuning will cause the machine stalling/falling.

/N\ CAUTION

® » Observe all allowable operating ranges of motors and machines in use.

Not observing these ranges will result in damage to motors and machines and injury. Please
use motors and machines within their respective allowable operating ranges by referring to
Prohibited their respective instruction manuals.
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» Use the inverter that conforms to specifications of the power supply and the three-phase motor
to be operated.
If you use the inappropriate inverter, not only will the three-phase motor not rotate correctly, but
it will cause serious accidents such as overheating and burning out.
0 » Take countermeasures against leakage current.
The leakage current through the stray capacitance of the input/output power wires of inverter
Mandatory and motor can affect peripheral devices. In that case, please take countermeasures such as
action reducing the carrier frequency or shortening the length of input/output power wires. When the
total wire length (total length between an inverter and motors) is more than 100m, if the trip
occurs with the motor no-load current, make enough space between phase wires or insert the
filter (MSF: motor-end surge voltage suppression filter).

The operation methods of the motor are panel run, terminal run, and communication run. In any
case, parameters should be set in advance.

This chapter explains how to set parameters that are basic of motor operation.

In addition, the basic operation methods for panel run and terminal run are introduced, using
examples.

|4. 1 To run/stop motor

To run/stop the motor, the following operations are required.
* Input a run command.

* Input a frequency command (motor speed).

* Input a stop command.

The operation methods of the motor are panel run, terminal run, and communication run.

To change the motor speed, control the output frequency of the inverter.

With this inverter, the run/stop command and the frequency command can be set individually.

 Set the input method of run/stop (run command) with the parameter <CMOd: Run command select>.

» Set the input method of the frequency command with the parameter <FMOd: Frequency command
select 1>.

Set the method to input each command and operate with that method.

» For reasons of safety, some parameters cannot be changed while the inverter is running. For
details, refer to [11. 1], [11. 3].

Important

m Panel run
On the operation panel, input run/stop (run command) and frequency command.
When you press the [RUN] key on the operation panel, the motor starts running. When you press
the [STOP/RESET] key, it is stopped. Set the frequency command with the touch wheel and register
it as a setting value of the parameter.

4. [Basic operation] Operation methods of motor 4-2 VF-AS3
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» For how to switch other operation method to panel run, refer to [4. 3], [5. 2. 1].

m Terminal run

The motor is operated with an external signal.
Run/stop the motor with an ON/OFF signal to a digital input terminal. Also, input the frequency
command with potentiometer/voltage/current signals to analog input terminals.

» For how to switch other operation methods to terminal run, refer to [4. 4], [5. 2. 1].

m Communication run

The motor can be operated with an RS485 communication or Ethernet. Connect cables to RS485
communication connector 1 and 2 for the RS485 communication or to Ethernet connector 1 and 2
for the Ethernet communication. By inserting cassette options (PROFINET, etc.) to optional slots A,
other communication run is also made possible.

For details, refer to "Communication Function Instruction Manual" (E6582143).

]4. 2 Basic setting methods of parameters

This inverter has four kinds of display modes as described in [3. 1. 2]. Switch to [Setting mode] (or [Easy
mode]) and set parameters.

On the setting screen of a parameter, the title, name, and setting value of the parameter are displayed.
Each parameter has a 4-digit communication number assigned separately from the title.

4.2. 1 [Setting mode] and [Easy mode]

Two parameter setting methods are provided.

[Easy mode]

* Only ten basic parameters most frequently used are displayed.

» Up to 32 parameters can be registered to be displayed.

 To set parameters not displayed in [Easy mode], set to [Setting mode] to read them out.

» Since parameters registered in [Easy mode] are directly displayed on the [Easy mode] screen, you
can check or change them easily.

[Setting mode]
» This is a mode to set parameters of the inverter.
« All the basic parameters, extended parameters, and other parameters are displayed.
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)  sToP 0.0Hz )  stop 0.0Hz
Setting Mode Easy Mode
2. Direct access FMOd: Frequency command select 1 1
3. Guidance function ACC : Acceleration time 1 10.0s
4. Basic parameters deC : Deceleration time 1 10.0s
5. Extended parameters(F - - -) uL : Upper limit frequency 60.0Hz
Top Easy Monitor Top Setting Monitor

m How to switch [Setting mode]/[Easy mode]

To switch between [Setting mode] and [Easy mode], switch to [Standard mode] or [Monitor mode]
first.

[Setting mode] -> [Easy mode]
* Press [F2] key("Easy") at [Setting mode] or [Monitor mode]

[Easy mode] -> [Setting mode]
» Press [F3] key("Setting") at [Easy mode], [Standard mode] or [Monitor mode]

m [Setting mode]
On the [Setting mode] screen, the following eight items are displayed.

1) History function <AUH>

The history of changed parameters is displayed. Y STOP 0.0Hz
The latest five parameters whose settings have History function

been changed on the operation panel can be F723: Icon areadisplay of operation paneh
searched automatically F101: Reach signal frequency 2.5Hz

. . . . . Fr: Panel Fwd/Rev run 0
It is a convenient function to immediately change '

i FMod: Frequency command select 1 10
parameters that have been once set or to adjust

cmod: Run command select 1
parameters by changing the setting values little by Top Monitor
little.

The changed parameters are displayed regardless
of the difference from the default setting values.
Read the history in the following procedure.
)  stop 0.0Hz
1 Select "1. History function" on the [Setting mode] Setting Mode

screen and press the [OK] key.
The history function screen is displayed. 2. Direct access
Up to five latest parameters that have been set or 3. Guidance function
changed recently are displayed. 4. Basic parameters
For each parameter, the tile, parameter name, and 5. Extended parameters(F - - -

. . . . Top Easy Monitor
setting value are displayed in one line.
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2 Select a parameter you want to change and press
the [OK] key. ®  sTtoP 0.0Hz
In the example on the right, <F101: Reach signal History function '

specified frequency> is selected. F723: Icon areadisplay of operation paneh

F101: Reach signal frequency 2.5Hz

Fr: Panel Fwd/Rev run 0
FMod: Frequency command select 1 10
cmod: Run command select 1
Top Monitor
The setting screen of that parameter is opened.
X sToOP 0.0Hz

=—14:01
F101 : Reach signal frequency

2.5

Min: 0.0 Max: 80.0

X1000 X100 X10 X1

3 Change the setting of the selected parameter and

press the [OK] key. &  stop 0.0Hz

F101 : Reach signal frequency

Hz
Min: 0.0 Max: 80.0
X1000 X100 X10 X1
The history function screen is displayed.
When you select the history function next time, the (039 STOP 0.0Hz
parameter changed most recently is displayed on History function '

the top.

F723: Icon areadisplay of operation paneh
Fr: Panel Fwd/Rev run 0
FMOd: Frequency command select 1 10
cmod: Run command select 1

Top Monitor

4  Press the [ESC] key.
The screen returns to the [Setting mode] screen.

VF-AS3 4-5
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» The following parameters are not displayed in the history function.
<FC: Panel run frequency>
<AUF: Guidance function>
<AUA: Application easy setting>
<AUL: Multi-rating select>
<AU1: Automatic Acc/Dec>
<AU2: Torque boost macro>
Memo <SEt: Region setting check>
<tyP: Default setting>
<F699: Trip for test>
<F700: Parameter reading&writing access lockout>
<F737: Panel keys lockout>
<F738: Password setting>
<F739: Password verification>
<F899: Communication option reset>

2) Direct access
A 4-digit communication number is input to specify
a parameter, and its setting screen is displayed
directly. X STOP  0.0Mz
On this setting screen, you can check or change Direct access
the setting value of the parameter. Set the communication number
When you select "2. Direct access" on the [Setting 0 n 00
mode] screen and press the [OK] button, the direct
access screen is displayed.
A 4-digit communication number is displayed. Top View < > Monitor

The selected digit is highlighted.
On the lower side of the screen, the title, name,
and setting value of the parameter corresponding to the communication number are displayed.

Input the communication number in the following procedure.

1 Setthe digit.
When you press the [F2] key €, the highlighted

character is shifted to the left. When you press the ®  stop 0.0Hz
[F3] key ), the highlighted character is shifted to Direct acoess
the right. Set the communication number

0100

F100: Low-speed signal freq 0.0Hz

Top View < > Monitor
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2 Set the value with the touch wheel.

The first, second, and third digits from the right are X STOP 0.0Hz
changed between "0" to "9." The fourth digit from Direct access '
the right is changed among "0", "A", and "C." o

X Set the communication number
The values are carried or borrowed.
For example, if the third digit from the right is 0 63 n

increased to above "0900," then "A000" is dis-

played and increased to "A100", "A200" and so on.

Top View < > Monitor
3  Press the [OK] key.
The setting screen of the selected parameter is dis- ®  sToP 0.0Hz
played. F634 : Ambient temperature '

2. +31to +40°C
3. +41to +50°C
4. +51 to +60°C
5. -15to +10°C

4  Press the [ESC] key.
The screen returns to the direct access screen.

» For the communication number of each parameter, refer to Chapter 11.
 For details of the concrete function and adjustment range of each parameter, refer to Chapters
5and 6.

Memo

3) Guidance function <AUF>

Parameters required for a special purpose can be X STOP 0.0Hz
displayed as a group and set collectively. Guidance function

You can set necessary parameters easily by setting
parameter groups in turn that are automatically 32 Preset speed guidance

. 3.3 Analog signal operation guidance
formed for special purposes. g signatop g

Purpose-specific guidance such as Embedded
Ethernet setting, Preset speed operation, Motor 1,2

3.4 Motor 1,2 switching guidance
3.5 Motor parameter guidance

Top Monitor
switching, and Motor parameter is provided. |
Parameter setting

Default
Title Parameter name Adjustment range
setting
AUF Guidance function 0

Embedded Ethernet setting
Preset speed operation
Analog frequency command
Motor 1,2 switching

Motor parameter

PM motor parameter

AR
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How to use
For example, set preset speed operation in the following procedure.
Select Guidance function "2: Preset speed operation”
and press the [OK] key. ®  sToP 0.0Hz _[EUM

Parameters required for preset speed operation are
displayed as a group.

Press the [OK] key with <CMOd: Run command
select> on the top of the preset speed parameter
group screen selected.

The selection screen of <CMOd> is displayed.

When you select <CMOd> and press the [OK] key,
the screen returns to the preset speed parameter
group screen. Select the next parameter <FMOd:
Frequency command select 1> and press the [OK]
key.

By setting parameter groups similarly in turn, you
can set necessary parameters easily.

Guidance function
3.1  Embedded Ethernet

32 Preset speed guidance

3.3 Analog signal operation guidance

3.4 Motor 1,2 switching guidance
3.5 Motor parameter guidance

Top Monitor
&®  sTOP 0.0Hz [EOH
E_

MXXX

CMOd : Run command select 0

FMOd: Frequency command select 1 10

ACC : Acceleration time 1 10.0s
dec : Deceleration time 1 10.0s
FH : Maximum frequency 80.0Hz
Top Monitor
@  sTOP 0.0Hz [

CMOd :Run command select

0: Terminal v

1: Operation panel,Ext panel
2: Embedded Ethernet

3: RS485 com (connector 1)
4: RS485 com (connector 2)

A Vv i
&®  sToP 0.0Hz [EOm
E_
MXXX

CMOd: Run command select 0
FMOd: Frequency command select 1 1
ACC : Acceleration time 1 10.0s
dec : Deceleration time 1 10.0s

FH : Maximum frequency 80.0Hz
Top Monitor
4. [Basic operation] Operation methods of motor 4-8 VF-AS3
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List of parameters changeable by guidance function

Embedded Ethernet setting Motor 1,2 switching
<AUF>=1 <AUF>=4
C081-C096 Device name 1-16 vL Base frequency 1
C610 Emb Eth. IP setting mode vLv Base frequency voltage 1
C611-C614 Emb Eth. IP address setting value vb Manual torque boost 1
C615-C618 Emb Eth. Subnet mask setting value tHrA Motor overload protection current 1
C619-C622 Emb Eth. Default gateway setting ACC Acceleration time 1
value dEC Deceleration time 1
C629-C632 Emb Eth. IP address monitor F111-F116 Terminal xx function
C633-C636 Emb Eth. Subnet mask monitor F170 Base frequency 2
C637-C640 Emb Eth. Default gateway monitor F171 Base frequency voltage 2
Preset speed operation F172 Manual torque boost 2
<AUF>=2 F182 Motor overload protection current 2
CMOd Run command select F185 Stall prevention level 2
FMOd Frequency command select 1 F415 Motor rated current
ACC Acceleration time 1 F500 Acceleration time 2
dEC Deceleration time 1 F501 Deceleration time 2
FH Maximum frequency F601 Stall prevention level 1
UL Upper limit frequency Motor parameter
Sr1-Sr7 Preset speed 1-7 <AUF>=5
F111-F116 Terminal xx function Pt V/f pattern
F287-F294 Preset speed 8-15 vL Base frequency
Analog frequency command vLv Base frequency voltage 1
<AUF>=3 F405 Motor rated capacity
CMOd Run command select F415 Motor rated current
FMOd Frequency command select 1 F417 Motor rated speed
ACC Acceleration time 1 F400 Offline auto-tuning
dEC Deceleration time 1 PM motor parameter
FH Maximum frequency <AUF>=6
UL Upper limit frequency Pt V/f pattern
LL Lower limit frequency vL Base frequency 1
F201 RR point 1 input value vLv Base frequency voltage 1
F202 RR point 1 frequency F402 Automatic torque boost
F203 RR point 2 input value F405 Motor rated capacity
F204 RR point 2 frequency F415 Motor rated current
F216 Il point 1 input value F417 Motor rated speed
F217 I point 1 frequency F458 Current control response
F218 Il point 2 input value F460 Speed control response 1
F219 Il point 2 frequency F461 Speed control stabilization coefficient 1
F462 Speed reference filter coefficient 1
F910 PM step-out detection current level
F911 PM step-out detection time
F912 PM g-axis inductance
F913 PM d-axis inductance
F914 Parameter for manufacturer
F915 PM control method
F916 PM starting current
Fo17 IPM maximum torque control
F918 IPM current phase adjustment
F919 Parameter for manufacturer
F400 Offline auto-tuning
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4)

5)

6)

7)

8)

Basic parameter

Basic parameters for inverter operation are
displayed.
For details, refer to [5. 3], [5. 4], [11. 2].

Extended parameter (F---)

Extended parameters used for complicated
operation, detailed setting, and special
applications, etc. are displayed.

Extended parameters are represented as "F" and a
3-digit number.

For details, refer to [5. 4], [Chapter 6], [11. 3].

Advanced parameter (A---)

Parameters of My function, etc. that allows
simplified programming are displayed.

Advanced parameters are represented as "A" and
a 3-digit number.

For details, refer to [11. 4].

Communication parameter (C---)

Parameters with communication function are
displayed.

Communication parameters are represented as
"C" and a 3-digit number.

For details, refer to [11. 5].

Changed parameters search & edit <GrU>
Parameters with values different from the default
setting are searched, and the titles and setting
values of such parameters are displayed.

The setting values of parameters can be set during
search.

&  stoP

Basic parameters

[a]
AUA: Application easy setting 0

AUE: Eco-standby power setting

0.0Hz [EUH
=—14:36

0
AUL: Multi-rating select 0
AU1: Automatic Acc/Dec 0
AuU2: Toque boost macro 0
A % ]

®  sTOP 0.0Hz [ENETR
= 36
Extended parameters (F ---)

3.1 Input/output parameters (F1 - -)
32 Frequency parameters (F2 - -)
3.3 Operation parameters (F3 - -)
3.4 Motor parameters 1 (F4 - -)

35 Acc/dec parameters (F5 - -)

Top Monitor
)  sToP 0.0Hz

=—14:37
Advanced pararneters (A ---) [a]

A900: Input function target 11

o

A901: Input function command 12 0
A902: Input function target 12 0
A903: Input function command 13 0
A904: Input function target 13 0
A 7 ™
®  sToP 0.0Hz
=—14:37

Communication pararneters (C ---)

7.1 Communication pararneters (CO

)
7.2 Communication pararneters (C1 - -)
--)
--)

(
7.3 Communication pararneters (C2
7.4 Communication pararneters (C5
7.5 Communication pararneters (C6 - -)

Top Monitor
& stop 0.0Hz
=—14:38

Changed parameters search & edit

U—
Waiting for search

Top Return R(Back) F(Next)
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» Since all the parameters are compared with the default setting values, it may take a few
seconds until parameters are displayed.
» To cancel parameter search, press the [ESC] key.

Memo

Read the changed parameter in the following procedure.

1 Select "8. Changed parameters search & edit" on
the [Setting mode] screen and press the [OK] key. ®  sToP 0.0Hz
Setting Mode '

4 Basic parameters

5 Extended parameters (F ---)

6  Advanced parameters (A ---)

7 Communication parameters (C ---)

8 Changed parameters search & edit

Top Monitor
The Changed parameters search & edit screen is
displayed. &  sToP 0.0Hz
"U--- Waiting for search" is displayed in the main Changed parameters search & edit
area.
U—

Waiting for search

Top Return R(Back) F(Next)
2  Press the [F4] key ("F(Next)").
During search, "U--F Forward searching..." is (039 STOP 0.0Hz
displayed. Changed parameters search & edit
Among the changed parameters, the one with the UF

smallest 4-digit communication number is
displayed.

The tile, parameter name, and setting value of the
parameter are displayed.

Forward searching...

Top Return R(Back) F(Next)
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When you press the [F4] key ("F(Next)") repeat-
edly, the changed parameters are displayed one by &K STOP 0.0Hz
one. Changed parameters search & edit '

F618

Overtoque detection time
1.0s
Top Return R(Back) F(Next)

When you press the [F3] key ("R(Back)"), the
changed parameters are displayed one by one & STOP 0.0Hz

from the one with the biggest communication
number.

During search, "U--r Reverse searching..." is
displayed.

When the parameters have been searched to the
last (first) one, "FIN search finish" is displayed.

Press the [OK] key on the screen of the parameter
you want to change.

In the example on the right, <F618: Overtorque
detection time> is selected.

=—14:40
Changed parameters search & edit

U-r
Reverse searching...

Top Return  R(Back) F(Next)
%Y STOP 0.0Hz
=—14:39

Changed parameters search & edit

FIN
search finish

Top Return R(Back) F(Next)
)  stop 0.0Hz
=—14:43

Changed parameters search & edit

F618
Overtoque detection time

1.0s

Top Return R(Back) F(Next)
|
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The setting screen of the parameter is opened.
@  sTOP 0.0Hz
=—14:43

6 Change the setting of the selected parameter and
press the [OK] key.

The Changed parameters search & edit screen is
displayed. You can check that the parameter has
been changed.

You can perform forward/reverse search
continuously.

7  Press the [ESC] key or [F2] key ("Return").
The screen returns to the [Setting mode] screen.

displayed in Changed parameters search & edit.

Memo

O

Important

2], [11. 3],

F618 :Overtoque detection time

1.0

Min: 0.0 Max: 10.0
X1000 X100 X10
®  stop 0.0Hz
=—14:43

F618 :Overtoque detection time

S

Min: 0.0 Max: 10.0

X1000 X100 X10

®  sToP 0.0Hz
E—14:43
Changed parameters search & edit

F618
Overtoque detection time

0.4s

Top Return R(Back) F(Next)

» Even if the value is changed, when it is reset to the value same as the default setting, it is not

« If "3" is set in <tyP: Default setting>, the parameters are all reset to the default setting.
However, the values of some parameters are designed not to return to the default setting,
considering maintainability. These parameters are not displayed in Changed parameters
search & edit. For details of <tyP: Default setting>, refer to [5. 2. 9].

» For reasons of safety, some parameters cannot be changed during run. For details, refer to [11.

VF-AS3 413
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m [Easy mode]
In [Easy mode], basic ten (default setting) parameters are displayed.
Up to 32 parameters can be registered to be displayed.

®  sToP 0.0Hz ®  sToP 0.0Hz
Easy Mode Easy Mode
LL: Lower limit frequency 0.0Hz
FMOd: Frequency command select 1 1 tHra @ tHrA 4.00A
ACC : Acceleration time 1 10.0s FM @ FM 100.0%
dEC : Deceleration time 1 10.0s F701: Current voltage units select 0
uL : Upper limit frequency 60.0Hz
Top Monitor Top Monitor

<CMOd: Run command select>
Set inputs (operation panel, terminal, communication) that give a run command to the inverter.
For details, refer to [5. 2. 1].

<FMOd: Frequency command select 1>

Set inputs (operation panel, terminal, communication) that give a frequency command to the
inverter.

For details, refer to [5. 2. 1].

<ACC: Acceleration time 1>

Set the time that the output frequency of the inverter takes to reach <FH: Maximum frequency> from
0 Hz.

For details, refer to [5. 2. 4].

<dEC: Deceleration time 1>

Set the time that the output frequency of the inverter takes to decrease to 0 Hz from <FH: Maximum
frequency>.

For details, refer to [5. 2. 4].

<UL: Upper limit frequency>
Set the upper limit of the output frequency.
For details, refer to [5. 2. 3].

<LL: Lower limit frequency>
Set the lower limit of the output frequency.
For details, refer to [5. 2. 3].

<tHrA: Motor overload protection current 1>
Set the reference current for protection with electronic thermal.
For details, refer to [5. 2. 5].

<FM: Terminal FM adjustment>
Adjust the scale of the meter connected to the terminal [FM].
For details, refer to [5. 2. 6].

4. [Basic operation] Operation methods of motor 4-14 VF-AS3



TOSHIBA E65820620

<F701: Current, voltage units select>
Select the unit of current/voltage displayed on the operation panel among % or A (ampere)/V (volt).
For details, refer to [5. 2. 7].

<PSEL: Parameter mode select>

Select the parameter mode between [Setting mode] and [Easy mode].
For details, refer to [5. 2. 8].

4.2.2 Basic parameters and extended parameters

This inverter has basic parameters and other three types (with F, A, and C) of parameters.

Basic parameter
Basic parameters for inverter operation.

Extended parameter n

Parameters used for complicated operation and detailed setting. They are represented as "F" and a 3-
digit number.

Advanced parameter

Parameters used for My function, etc. that allows simplified & STOP 0.0Hz
programming. They are represented as "A" and a 3-digit Setting Mode '
number. Basic parameters

Communication parameter Advanced parameters (A ---)

Parameters to set communication function. They are
represented as "C" and a 3-digit number.

4
5 Extended parameters (F ---)
6
7

Communication parameters (C ---)

8 Changed parameters search & edit

Top Monitor

Since <F--->, <A--->, and <C---> types includes many
parameters, select them on a screen that displays parameters by the hundred and then on an individual
screen.

On the selection screen of parameters, titles, parameter

names, and setting values (right end) of the parameters are &K STOP 0.0Hz
displayed. Extended parameters (F ---) '

3.1 Input/output parameters (F1 - -)
3.2 Frequency parameters (F2 - -)
3.3 Operation parameters (F3 - -)
3.4 Motor parameters 1 (F4 - -)

35 Acc/dec parameters (F5 - -)

Top Monitor

4.2.3 Basic operation of parameter setting

Set parameters in the following procedure.
Select an item for some parameters and set a value for others.
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m Setting of parameter for which an item should be selected

For an example, here is a procedure to set an extended parameter <F710: Standard mode display>.

1 Press the [ESC] key to change from [Standard
mode] to [Setting mode].
In the example on the right, the operation panel is
in [Standard mode], and the output frequency is
displayed in the middle of the screen.

+ To switch from [Monitor mode], press the [F3] key
("Setting").

+ Switch from [Easy mode] to [Standard mode] or
[Monitor mode]. For details of switching of
display modes, refer to [3. 1. 2].

The [Setting mode] screen is displayed.

Memo

For details, refer to [5. 2. 8].

2 Select "5. Extended parameter (F---)" with the
touch wheel.
The selected item is highlighted.

3 Press the [OK] key.
The extended parameter screen is displayed. The
screen showing the list of each category with 100
parameters is displayed.

« If [Setting mode] is not displayed on the screen even after the above operation, check the
<PSEL: Parameter mode select> setting. When "2: Easy mode only" is set, change the setting.

&®  sToP 0.0Hz [CFIR]
=—14:47
Standard Mode

0.0

Easy Screen Copy Monitor

&  sTOP 0.0Hz
=—14:00
Setting Mode

1. History function

2. Direct access

3. Guidance function
4. Basic parameters
5. Extended parameters(F - - -)

Top Easy Monitor
|

&  sTOP 0.0Hz
=—15:07
Setting Mode

History function
Direct access
Guidance function

Ao b=

Basic parameters
5. Extended parameters(F - - -)

Top Monitor
Y STOP 0.0Hz
=—14:36

Extended parameters (F ---)

3.1 Input/output parameters (F1 - -)
3.2 Frequency parameters (F2 - -)
3.3 Operation parameters (F3 - -)
3.4 Motor parameters 1 (F4 - -)

35 Acc/dec parameters (F5 - -)

Top Monitor
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4  Select "3.7. Panel parameter (F7--)" with the touch

wheel. &®  STOP  0.0Hz
Extended parameters (F ---) ’

3.3 Operation parameters (F3 - -)
3.4 Motor parameters 1 (F4 - -)
35 Acc/dec parameters (F5 - -)
36 Protection parameters (F6 - -)
3.7 Panel parameters (F7 - -)

Top Monitor
5 Press the [OK] key.
The top screen of the parameters is displayed, X STOP 0.0Hz
starting with <F700: Parameter reading&writing Advanced pararneters (F ---) [a]
access lockout>.
F701: Current voltage units select 0
F702: Free unit multiplying factor 0.00
F703: Target of free unit 0
F705: Free unit inclination polarity 1
F6— A v F-M™
6  With the [F3] key %# and the touch wheel, select
<F710: Standard mode display>. ®  stop 0.0Hz
The [F3] key % scrolls down the screen that Extended parameters (F —) ]
. . ) F706: Free unit bias 0.00Hz
displays five parameters at a time page by page. 707: Step of panel setting 0.00Hs
The [F2] key #% scrolls up the screen that displays F708: Step of panel display 0
five parameters at a time page by page. F709: Standard mode hold 0
The number displayed at the right end of each item
is the current setting value. F7- A 4 Fg -1
7  Press the [OK] key.
The setting screen of <F710: Standard mode X STOP 0.0Hz
display> is displayed. F710 : Standard mode display [a]
The current setting value is highlighted, and a
check mark is displayed at the right end. 1: Frequency reference
In the example on the right, "0: Output frequency" 2: Output current
is the current setting value. 3: DC Bus voltage
4: Qutput voltage
A 7 ™
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8 Select a new setting value.
Select it by using the touch wheel, the [F2] key A, X STOP 0.0Hz

=—15:08
d the [F3] key Y F710 : Standard mode display [a]
an e ey <.
0: Output frequency v

In the example on the right, the setting value is .
1: Frequency reference

changed to "2: Output current."

3: DC Bus voltage
4: Output voltage

A \% ]
9 Press the [OK] key.
The setting value is changed. The screen display X STOP 0.0Hz
returns to the previous screen (previous one in the Extended parameters (F -—-)  [a]
hierarchy), and the screen of the panel parameter F706: Free unit bias 0.00Hz
is displayed. F707: Step of panel setting 0.00Hz
Check that the number displayed at the right end of Fros: Step of panel display 0
the item <F710: Standard mode display> has been F709: Standard mode hold 0
changed ("0" -> "2" in the example on the right).
F7- A v Fs -
10 Press the [ESC] key.
The screen display returns to the previous one, X STOP 0.0Hz
and the extended parameter screen is displayed. Extended parameters (F ---)

3.3 Operation parameters (F3 - -)
3.4 Motor parameters 1 (F4 - -)
3.5 Acc/dec parameters (F5 - -)
3.6 Protection parameters (F6 - -)
3.7 Panel parameters (F7 - -)

Top Monitor

11 Press the [F1] key ("Standard") and return to

[Standard mode]. X STOP 0.0Hz

In the example on the right, the display in Standard Mode

[Standard mode] has been changed to output

current (displayed in %). When you press the [F4] O

key/[ESC] key, the mode is switched to [Monitor %

mode].

Easy Screen Copy Monitor

» For details of the function and adjustment range of <F710: Standard mode display>, refer to [5.
4. 3].
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m With parameters for which a value should be set
For an example, here is a procedure to set the basic parameter <ACC: Acceleration time 1>.
At that time, the current setting value, unit, setting lower limit (Min:), and setting upper limit (Max:)
are displayed.

1 Change the value with the touch wheel.

When you touch the touch wheel, the value is ®  sToP 0.0Hz
highlighted, and you can change setting. When ACC  :Acceleration time 1 '
highlighted, the setting value is being changed.
With the [F1] to [F4] keys, the following digits are m
changed.
S
Min: 0.0 Max: 6000.0
X1000 X100 X1

Digit to be changed in this
Key Display Meaning
example
F1 % 1000 Change the digit that is the minimum digit x 100 sec
1000
F2 100 Change the digit that is the minimum digit x 10 sec
100
F3 x 10 Change the digit that is the minimum digit x 10 1 sec
Fa 1 Qhange the minimum digit of the value 0.1 sec
displayed
2 Press the [OK] key.
The setting value is changed, and the screen X STOP 0.0Hz
display returns to the previous one. Easy Mode '
CMOd: Run command select 0

FMOd: Frequency command select 1 1

ACC : Acceleration time 1 25.0s

deC : Deceleration time 1 10.0s
uL : Upper limit frequency 60.0Hz
Top Monitor

* For details of the function and adjustment range of <ACC: Acceleration time 1>, refer to [5. 2.
4].
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|4. 3 Basic panel run methods

This section introduces panel run methods with basic examples.
Input a run command and a frequency command from the operation panel.

4. 3.1 [Operation example 1] Operating with [RUN] key/
[STOP] key on operation panel

Operate only with the operation panel.

* First, make setting so that a run command and a frequency command can be input from the operation
panel.

» Then, set a frequency command on the operation panel. The motor will rotate with this frequency.

 After setting the above, operate by using the keys on the operation panel.

* The parameters to be set are <CMOd: Run command select> and <FMOd: Frequency command
select 1>.

» How to switch the display mode of the operation panel -> Refer to [3. 1. 2]

» Procedure to change parameter setting -> Refer to [4. 2. 3]

* Details of <CMOd: Run command select>, and <FMOd: Frequency command select 1> ->
Refer to [5. 2]

Reference

1 To set parameters, switch to [Setting mode].

Select "4. Basic parameter" and press the [OK] (03 sTOP 0.0Hz
key. The basic parameter screen is displayed. Setting Mode '

1. History function
2. Direct access
3. Guidance function

4. Basic parameters

5. Extended parameters(F - - -)

Top Monitor
2 Select <CMOd: Run command select> and press
the [OK] key. @  sToP 0.0Hz
You can also select <CMOd: Run command Basic parameters )

select> on the [Easy mode] screen. cMod: Run command select 0

FMOd: Frequency command select 1 1

pt: V/f Pattern 0

vb: Manual torque boost 1 4.80%

vL: Base frequency 1 60.0Hz
A 7 ™
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The setting screen is displayed.

®  stop 0.0Hz
CMOd :Run command select [a]
1: Operation panel,Ext panel
2: Embedded Ethernet
3: RS485 com (connector 1)
4: RS485 com (connector 2)
A % ]
3 Select "1: Operation panel, Extension panel" and
press the [OK] key. &  sTop 00Hz [EUmERR
CMOd :Run command select
0: Terminal v
2: Embedded Ethernet
3: RS485 com (connector 1)
4: RS485 com (connector 2)
A % ]
The basic parameter screen is displayed.
Check that the setting value of <CMOd: Run &®  sTOP 0.0Hz (EEmR
command select> is "1." Basic parameters

CMOd : Run command select 1

FMOd: Frequency command select 1 1

pt: V/f Pattern 0

vb: Manual torque boost 1 4.80%

vL: Base frequency 1 60.0Hz
A \ ™

4  Select <FMOd: Frequency command select 1> and

press the [OK] key. &  sToP 0.0Hz

Basic parameters !

CMOd: Run command select 1

pt: V/f Pattern 0

vb: Manual torque boost 1 4.80%

vL: Base frequency 1 60.0Hz
A % ]

The setting screen is displayed.

&®  sToP 0.0Hz

=—15:16
FMOd :Frequency command select 1 [a]

1: Terminal RR v

2: Terminal RX
3: Terminal |l

4: Terminal Al4(option)
5: Terminal Al5(option)
A % ]
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5 Select "10: Touch wheel 1 (power off or press OK

to save)" and press the [OK] key. &K STOP 0.0Hz
FMOd :Frequency command select 1 El
6: -
7. -
8: -
9: -
10: Touch wheel 1 (power off or press ( t
A Vv ™

The basic parameter screen is displayed.

Check that the setting value of <FMOd: Frequency &K STOP 0.0Hz Fﬂ
command select 1> is "10". Basic parameters )
CMOd : Run command select 0
pt: V/f Pattern 0
vb: Manual torque boost 1 4.80%
vL: Base frequency 1 60.0Hz

A % ]

6 Press the [ESC] key or [F1] to [F4] keys to switch to the [Standard mode] screen.

7 In[Standard mode], press the [OK] key.

The setting screen of <FC: Panel run frequency> is &K STOP 0.0Hz %
displayed. FC :Panel run frequency '
If you leave this setting screen as it is, the screen 0.0H
returns to the [Standard mode] screen for a few Output frequency IRz
seconds later.
20.0Hz
Min: 0.0 Max: 60.0
X1000 X100 X10 X1

8 Change the frequency command value with the

touch wheel. &K STOP 0.0Hz [FILE]
When the setting value is changed, the value on FC :Panel run frequency '
the lower side of the screen is highlighted.

i it i H Output frequency OOHZ
In the example on the right, it is set to 30.0 Hz. This
becomes the frequency command value. mHz

Min: 0.0 Max: 60.0
X1000 X100 X10 X1
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9 Press the [OK] key.
The screen returns to the [Standard mode] screen. X STOP 0.0Hz %
Standard Mode '

0.0

Easy Screen Copy Monitor

10 When you press the [RUN] key, the motor starts
running.
In the main area of the [Standard mode] screen,
the output frequency is displayed.
The motor accelerates according to the setting of
<ACC: Acceleration time 1>, and its frequency
changes to the frequency command value set with
<FC: Panel run frequency> and becomes stable.
In the example on the right, it is 30.0 Hz.

3] RUN  300Hz C[FIR]
=—15:30
Standard Mode

30.0

Easy Screen Copy Monitor

The following are always displayed in the status area on the upper side of the screen regard-
less of display mode.
(From the left)

« The (g icon is rotating

+ Operation status "RUN"

» Frequency command (display contents vary depending on the setting of the parameter)
* Run command icon ERERETEF

* You can change the frequency command value by pressing the [OK] key in [Standard mode]
and displaying the setting screen of <FC: Panel run frequency> during run.

» When you change the frequency command value with the touch wheel, the output frequency
changes accordingly.

Memo

11 To stop the motor, press the [STOP] key.
The motor decelerates according to the setting of <dEC: Deceleration time 1> and stops.

4.3.2 [Operation example 2] Switching forward/reverse
run with [FWD/REV] key during panel run

Switch the direction of rotation of the motor during run only by the operation panel.
» Make setting so that forward run/reverse run can be input from the operation panel.
» The parameter to be set is <Fr: Panel Fwd/Rev run select>.
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* How to switch the display mode of the operation panel -> Refer to [3. 1. 2]
» Procedure to change parameter setting -> Refer to [4. 2. 3]
* Details of <Fr: Panel Fwd/Rev run select> -> Refer to [5. 3. 9]

Reference

1  Operate the motor with the operation panel according to [4. 3. 1].

2  Switch to [Setting mode].

3 Select "4. Basic parameter" and press the [OK]

key. < RUN _ 30.0Hz EHMETH
The basic parameter screen is displayed. Setting Mode '

1. History function
2. Direct access
3. Guidance function

4. Basic parameters

5. Extended parameters(F - - -)

Top Monitor
4  Select <Fr: Panel Fwd/Rev run select> and press
the [OK] key. (2] RUN  30.0Hz

Basic parameters

Fr : Panel Fwd/Rev run 0

tHrA @ tHrA 4.00A
OoLM: Motor OL characteristic 0
FMSL: FM function 0
FM: FM 100.0%
A v ™
The setting screen is displayed.
") RUN  30.0Hz EIENEToH
=—15:32
Fr Panel Fwd/Rev run
1: Rev run

2: Fwd run (switch F/R by panel)
3: Rev run (switch F/R by panel)

5 Select "2: Fwd run (switchable F/R by panel)" and

press the [OK] key. @) RUN 30.0Hz
Fr Panel Fwd/Rev run '
0: Fwd run v
1: Rev run

2: Fwd run (switch F/R by panel)
3: Rev run (switch F/R by panel)
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The basic parameter screen is displayed.

Check that the setting value of <Fr: Panel Fwd/Rev (2) RUN  30.0Hz
run select> is "2." Basic parameters )
Fr : Panel Fwd/Rev run 2
tHrA @ tHrA 4.00A
oLM: Motor OL characteristic 0
FMSL: FM function 0
FM: FM 100.0%

A v ™

* When you select "1: Rev run" and press the [OK] key, the motor decelerates and starts reverse
run. [FWD/REV] key operation is not possible.

6 Press the [ESC] key or [F1] to [F4] keys to switch

to the [Standard mode] screen. (e} RUN 30.0Hz ?E

W Standard Mod ;
* Icon of direction of rotation ondare Poce

;
Only when the [FWDJ/[REV] key is enabled, 3 O O
°
% is displayed in the mode name area in the Hz
upper right of the screen.
Easy Screen Copy Monitor

When the motor is running forward, is

highlighted. When it is running reversely, % is
highlighted.

The following are always displayed in the status area on the upper side of the screen
regardless of display mode. (From the left)

* The @ icon is rotating (clockwise for forward run)

* Operation status "RUN"

» Frequency command (display contents vary depending on the setting of the parameter)
* Run command icon EIRNETEF

* You can also check the direction of rotation of the motor on the [Monitor mode] screen. For
details, refer to [8. 1. 1].

7 When you press the [FWD/REV] key, the direction

of rotation of the motor is switched to reverse run. (@) RUN 30.0Hz

The motor decelerates and shows 0.0 Hz once. Standard Mode

Then, it accelerates to the frequency command

value set with <FC: Panel run frequency> and 30 O
°

becomes stable.
You can check the direction of rotation of the motor
with the following display.

Hz

Easy Screen Copy Monitor

« The (g icon is rotating counterclockwise
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* Icon of direction of rotation p=m

8 When you press the [FWD/REV] key again, the direction of rotation of the motor is switched to
forward run.
The motor decelerates and shows 0.0 Hz once. Then, it accelerates to the value set with <FC:
Panel run frequency> and becomes stable.
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|4. 4 Basic terminal run methods

A WARNING

» Do not touch terminals when the inverter's power is on even if the motor is stopped.

Touching the terminals while voltage is applied will result in electric shock.
» Do not touch switches when the hands are wet and do not try to clean the inverter with a damp
Prohibi cloth.
rohibited

This will result in electric shock.

» Turn the power on only after mounting the front cover.
When you use the inverter housed in the cabinet with the front cover removed, always close the
cabinet doors first and then turn the power on. If you turn the power on with the front cover or

Mandatory the cabinet doors open, this will result in electric shock.

action

This section introduces terminal run methods with basic examples.
Input a run command and a frequency command from a digital signal (switch/relay, etc.) or analog signal
(voltage/current) from the external.

4.4.1 [Operation example 1] Run/stop with external signal
(frequency command with operation panel)

Input a run command externally and a frequency command from the operation panel.

« First, check connection from external contacts such as switch/relays to the control terminal.

Here is a case where the operation is controlled by a switch.

* Next, make setting so that a run command can be input externally (terminal) and a frequency
command from the operation panel.

Then, set a frequency command on the operation panel. The motor will run with this frequency.

After setting the above, operate the motor by using an external switch.

The parameters to be set are <CMOd: Run command select> and <FMOd: Frequency command
select 1>.

Control connection is explained in the case of sink logic.

» How to switch the display mode of the operation panel -> Refer to [3. 1. 2]

» Procedure to change parameter setting -> Refer to [4. 2. 3]

* Details of <CMOd: Run command select>, and <FMOd: Frequency command select 1> ->
Refer to [5. 2. 1]

« Difference of connection between sink logic and source logic -> Refer to [2. 3. 5]

+ Details of operation by external signals -> Refer to [Chapter 7]

Reference
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MCCB
or
ELCB
% __—
% __~
DEEE
% __~ o wiT3@
@
® F ]

Operation panel

CC O——— Common

oD

1 Turn off the power of the inverter.

2 Remove the covers of the control terminal block and parts required for connection. Covers to
be removed vary depending on the type of the inverter.
For details of how to remove the covers, refer to [2. 2].

3 Check that the slide switch [SW1] is on the SINK

i SWi1
side. SINK
If it is set to PLC/SOURCE side, set it to the SINK bLe @
side.
For details of the slide switch, refer to [2. 3. 5]. SOURCE

4  Check connection between the terminal [F] and
terminal [CC] of the control terminal block.

The terminal [F] is used for a forward run command
in the default setting.

For details of positions of the control terminal block
and terminals, refer to [2. 3. 5].

5 Mount the covers.

For how to mount them, refer to [2. 2]. i | | )
6 Turn on the power of the inverter. —————
l f*fﬁﬁﬁﬁﬁﬁﬁﬁ‘\

Connect switches
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7  Switch to [Setting mode].

Select "4. Basic parameter” and press the [OK] X STOP 0.0Hz
key. The basic parameter screen is displayed. Setting Mode ‘

1. History function
2. Direct access
3. Guidance function

4. Basic parameters

5. Extended parameters(F - - -)

Top Monitor
8 Select <CMOd: Run command select> and press
the [OK] key. &  sToP 0.0Hz
You can also select <CMOd: Run command Basic parameters )

select> on the [Easy mode] screen. CMOd: Run command select 1

FMOd: Frequency command select 1 10

Pt: V/f Pattern 0

vb: Manual torque boost 1 4.80%

vL: Base frequency 1 60.0Hz
A % ]

The setting screen is displayed.

®  stop 0.0Hz
E—15:51
CMOd :Run command select [a]

1: Operation panel,Ext panel v

2: Embedded Ethernet

3: RS485 com (connector 1)
4: RS485 com (connector 2)
5: Communication option

A \ ™
9 Select "0: Terminal" and press the [OK] key.
@  stop  ooHz CEIEEd

CMOd :Run command select

1: Operation panel,Ext panel v
2: Embedded Ethernet

3: RS485 com (connector 1)

4: RS485 com (connector 2)

A % ]
The basic parameter screen is displayed.
Check that the setting value of <CMOd: Run &®  sToP 0.0Hz CFICE]
command select> is "0." Basic parameters
10 Select <FMOd: Frequency command select 1> and FMod: Frequency command select 1 10
press the [OK] key. Pt: VI/f Pattern 0
The setting screen is displayed. vb: Manual torque boost 1 4.80%
vL: Base frequency 1 60.0Hz
A % ]
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11 Select "10: Touch wheel 1 (power off or press OK

to save)" and press the [OK] key. &K STOP 0.0Hz %
The basic parameter screen is displayed. Basic parameters )
Check that the setting value of <FMOd: Frequency cMod: Run command select 0
command select 1> is 10"
pt: V/f Pattern 0
12 Press the [ESC] key or [F1] to [F4] keys to switch vo: Manual torque boost 1 4.80%
to the [Standard mode] screen. v: Base frequency 1 00,082
A % ]
13 In [Standard mode], press the [OK] key.
The setting screen of <FC: Panel run frequency> is & STOP 0.0Hz %
displayed. FC :Panel run frequency '
If you leave this setting screen as it is, the screen 0.0H
returns to the [Standard mode] screen for a few Output frequency Uz
seconds later.
20.0Hz
Min: 0.0 Max: 60.0
X1000 X100 X10 X1

14 Change the frequency command value with the

touch wheel. & STOP 0.0Hz [FILE]
When the setting value is changed, the value on FC :Panel run frequency '
the lower side of the screen is highlighted.

i iti i Output frequency OOHZ
In the example on the right, it is set to 30.0 Hz. This
becomes the frequency command value. mHZ

Min: 0.0 Max: 60.0
X1000 X100 X10 X1

15 Press the [OK] key.
The screen returns to the [Standard mode] screen. &K STOP 0.0Hz %
Standard Mode -

0.0

Easy Screen Copy Monitor
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16 When you turn on the external switch, the motor

starts running. (3] RUN _ 30.0Hz [FIR]
In the main area of the [Standard mode] screen, Standard Mode
the output frequency is displayed.
The motor accelerates according to the setting of 3 O O
<ACC: Acceleration time 1>, and its frequency ®

. Hz
changes to the frequency command value set with
<FC: Panel run frequency> and becomes stable. Fasy  Soreen oy Monitor
In the example on the right, it is 30.0 Hz.

The following are always displayed in the status
area on the upper side of the screen regardless of display mode. (From the left)

« The (& icon is rotating

» Operation status "RUN"

» Frequency command (display contents vary depending on the setting of the parameter)
* Run command icon CF_I R

17 To stop the motor, turn off the external switch.
The motor decelerates according to <dEC: Deceleration time 1> and stops.

» Reverse run of the motor can be performed by connecting an external contact (switch/relay,
etc.) between the terminal [R] and terminal [CC] similarly to the procedure above. For details,
refer to [Chapter 7].

Memo

4.4, 2 [Operation example 2] Setting frequency with
external potentiometer/analog signal

Input both run command and frequency command externally.

Set the frequency command with a potentiometer connected to outside or a voltage/current signal from

outside.

« First, check connection from external contacts such as switch/relays to the control terminal.

Here is a case where run/stop is input with a switch and a frequency command is input with a

potentiometer (1 - 10 kQ, 1/4 W) or voltage (0 - 10 Vdc, -10 to +10 Vdc).

* Next, make setting so that a run command and a frequency command can be input externally
(terminal).

» After setting the above, operate the motor by using the external switch/potentiometer or voltage
signal.

* The parameters to be set are <CMOd: Run command select> and <FMOd: Frequency command
select 1>,

« Control connection is explained in the case of sink logic.
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* How to switch the display mode of the operation panel -> Refer to [3. 1. 2]

» Procedure to change parameter setting -> Refer to [4. 2. 3]

* Details of <CMOd: Run command select>, and <FMOd: Frequency command select 1> ->
Refer to [5. 2. 1]

« Difference of connection between sink logic and source logic -> Refer to [2. 3. 5]

+ Details of operation by external signals -> Refer to [Chapter 7]

Reference

MCCB
or
ELCB

W

Fwd run

Operation panel

CC¢ Common

oD
CcC RR RX PP

1 External potentiometer

/N Voltage signal: -10 to +10 Vdc

1 Turn off the power of the inverter.

2 Remove the covers of the control terminal block and parts required for connection. Covers
to be removed vary depending on the type of the inverter.
For details of how to remove the covers, refer to [2. 2].
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3 Check that the slide switch [SW1] is on the SINK

side. SWT

If it is set to PLC/SOURCE side, set it to the SINK bLe @

side.

For details of the slide switch, refer to [2. 3. 5]. SOURCE

4  Check connection of the terminals to be used on
the control terminal block.
For details of positions of the control terminal block
and terminals, refer to [2. 3. 5].

Digital input terminals [F], [CC]
» Connect the switch and execute forward run of
the motor.

Potentiometer input terminals [PP], [RR], [CC]

» Connect both ends of the potentiometer to the
terminal [PP] and terminal [CC], and the sliding
terminal to the terminal [RR]. Rotate the
potentiometer to change the frequency command.
The terminal [PP] is used for a 10 Vdc power supply for analog input.

potentiometers
Connect switches Apply DC voltage

Analog input terminals [RX], [CC]
* Input 0 - 10 Vdc or -10 to +10 Vdc as a frequency command signal between the terminal [RX]
and terminal [CC].

5 Mount the covers.
For how to mount them, refer to [2. 2].

6 Turn on the power of the inverter.

7  Switch to [Setting mode].

Select "4. Basic parameter" and press the [OK] (03] STOP 0.0Hz
key. The basic parameter screen is displayed. Setting Mode '

1. History function
2. Direct access
3. Guidance function

4. Basic parameters

5. Extended parameters(F - - -)

Top Monitor
I ———

VF-AS3 4-33 4. [Basic operation] Operation methods of motor




TOSHIBA E65820620

8 Select <CMOd: Run command select> and press

the [OK] key. ®  sTop 0.0Hz
You can also select <CMOd: Run command Basic parameters )

select> on the [Easy mode] screen. cMod: Run command select 1

FMOd: Frequency command select 1 10

Pt: V/f Pattern 0

vb: Manual torque boost 1 4.80%

vL: Base frequency 1 60.0Hz
A Vv ™

The setting screen is displayed.

®  sToP 0.0Hz
=—15:51
CMOd :Run command select [a]

1: Operation panel,Ext panel v

2: Embedded Ethernet

3: RS485 com (connector 1)
4: RS485 com (connector 2)
5: Communication option

A % ]
9 Select "0: Terminal" and press the [OK] key.
The basic parameter screen is displayed. X STOP 0.0Hz %
Check that the setting value of <CMOd: Run CMOd :Run command select
command select> is "0."
1: Operation panel,Ext panel v

2: Embedded Ethernet
3: RS485 com (connector 1)
4: RS485 com (connector 2)
A 7 ™

10 Select <FMOd: Frequency command select 1> and press the [OK] key.
The setting screen is displayed.

11 Select "1: Terminal RR" and press the [OK] key.

&  sToP 00Hz CFICE]
FMOd :Frequency command select 1 El

0: -

1: Terminal RR

2: Terminal RX

3: Terminal |

4: Terminal Al4(option)

A Vv ™
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The basic parameter screen is displayed.
Check that the setting value of <FMOd: Frequency X STOP 0.0Hz %
command select 1> is "1." Basic parameters
In this setting, the voltage signal input to the cMod: Run command select 0
terminal [RR] should be the frequency command.
Here, the voltage input to the terminal [RR] is Pt: V/f Pattern 0
adjusted with the potentiometer. vo: Manual torque boost 1 480%

vL: Base frequency 1 60.0Hz

A % ]

12

13

14

Memo

Press the [ESC] key or [F1] to [F4] keys to switch
to the [Standard mode] screen.

In the main area of the [Standard mode] screen, the output frequency (0.0 Hz) is displayed.

Turn on the external switch.

When you rotate the potentiometer, the frequency
command value increases, and the motor starts
running.

The following are always displayed in the status
area on the upper side of the screen regardless of
display mode. (From the left)

« The (& icon is rotating

» Operation status "RUN"

» Frequency command (display contents vary
depending on the setting of the parameter)

* Run command icon CFE R

to [7. 3. 2.

PP
MAX
: Frequency settings
<+ RR .
by potentiometer
MIN
CcC
Output frequency

60Hz

0 >

MIN MAX
") RUN  60.0Hz LCFIR]
=—20:52

Standard Mode
6 O [ O
Hz

Screen

Monitor

Easy Copy

* In some cases, for example, when the potentiometer is set to the maximum/minimum, you can
set the two frequency command points. The default setting is 0.0 Hz/60.0 Hz. For details, refer

15 When you turn off the external switch, the motor decelerates and stops.
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16 In [Setting mode], change the setting value of
<FMOd: Frequency command select 1> to "2: X STOP 0.0Hz %
Terminal RX." FMOd :Frequency command select 1  [a]
In this setting, set the frequency command with the 1: Terminal RR v
voltage signal (0 - 10 Vdc or -10 to +10 Vdc)
3: Terminal |l

17

18

Memo

connected to the terminal [RX].

Even if the potentiometer is connected to the
terminal [RR], a frequency command by the
potentiometer is disabled.

In [Standard mode], turn on the external switch.

When the voltage signal is increased from 0V, the

frequency command is increased, and the motor

starts running.

By inputting a positive/negative voltage signal,

forward run/reverse run can be switched.

The following are always displayed in the status

area on the upper side of the screen regardless of

display mode. (From the left)

« The (& icon is rotating

» Operation status "RUN"

» Frequency command (display contents vary
depending on the setting of the parameter)

* Run command icon CF R

Hz.
For details, refer to [7. 3. 4].

Terminal RX input voltage select>.

4: Terminal Al4(option)
5: Terminal Al5(option)

A % ]
+
21 RX
: Voltage signal
-10 to +10 Vdc
- CcC
Output frequency
A
60Hz | — T T 7
Forward I
I
I
-10Vdc ! o
: +10Vdc
Reverse |
I
—————— 60Hz
") RUN  60.0Hz LCFIR]
=—20:52
Standard Mode
6 O [} 0
Hz
Easy Screen Copy Monitor

» In some cases, for example, when the voltage is set to the minimum (0 V)/maximum (+10 V),
you can set the two frequency command points. The default setting is 0 V: 0.0 Hz, 10 V: 60.0

Set the input voltage to the terminal [RX] to "0: 0 - +10 V" or "1: -10 to +10 V" with <F107:

4. [Basic operation] Operation methods of motor
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19 When you turn off the external switch, the motor decelerates and stops.

» You can also change the input specification of the terminal [RR] to PTC input, etc.
For details, refer to [6. 2. 3].
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4.4.3 [Operation example 3] Switching run/stop and
frequency with external switch

Digital input both a run command and a frequency command externally.

« First, check connection from external contacts such as switch/relays to the control terminal.

Here is a case where run/stop is input by a switch and a frequency command is operated by 3-speed

operation (controlled with two relays).

* Next, make setting so that a run command and a frequency command can be input externally
(terminal).

+ After setting the above, operate the motor by using the external switch or external signal.

* The parameters to be set are <CMOd: Run command select>, <Sr1: Preset speed 1>, <Sr2: Preset
speed 2>, and <Sr3: Preset speed 3>.

» Control connection is explained in the case of sink logic.

» How to switch the display mode of the operation panel -> Refer to [3. 1. 2]

» Procedure to change parameter setting -> Refer to [4. 2. 3]

Reference | « Details of <CMOd: Run command select> -> Refer to [5. 2. 1]

« Difference of connection between sink logic and source logic -> Refer to [2. 3. 5]
» Details of operation by external signals -> Refer to [Chapter 7]

0—0—0©
MCCB PA/+ PB  PCl-
EfCr)B Motor
% _—~ © RIL1 u/iT1
X/ O S/L2 VIT2
X/ © T/L3 w/T3©
F Fwd run

Operation panel S1 Preset speed switching 1

Preset speed switching 2

CC ¢ Common

9®

1 Turn off the power of the inverter.

2 Remove the covers of the control terminal block and parts required for connection. Covers
to be removed vary depending on the type of the inverter.
For details of how to remove the covers, refer to [2. 2].
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3 Check that the slide switch [SW1] is on the SINK
side. SW1

SINK
If it is set to PLC/SOURCE side, set it to the SINK
side. PLe
SOURCE

For details of the slide switch, refer to [2. 3. 5].

4  Check connection of the terminals to be used on the
control terminal block.

For details of positions of the control terminal block
and terminals, refer to [2. 3. 5].

Digital input terminals [F], [CC] e e e e e e
« Connect the switch and execute forward run of the
motor. g N S X 3

S ST L ——
L I_Il—l
Digital input terminals [S1], [CC] | I

. Connect switches ~ Connect relays
« Connect relay 1 to perform preset speed operation. -

Digital input terminals [S2], [CC]
» Connect relay 2 to perform preset speed operation.

» With combination of relay 1 ON, relay 2 ON, and both relay 1 and relay 2 ON, you can set three
types of frequency command values.

5 Mount the covers.
For how to mount them, refer to [2. 2].

6  Turn on the power of the inverter.

7  Switch to [Setting mode].

8 Select "4. Basic parameter" and press the [OK] key.
The basic parameter screen is displayed.
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9 Select <CMOd: Run command select> and press

the [OK] key. ®  sToOP 0.0Hz

Basic parameters

CMOd : Run command select 1

FMOd: Frequency command select 1 10

Pt: V/f Pattern 0
vb: Manual torque boost 1 4.80%
vL: Base frequency 1 60.0Hz
A % ]
The setting screen is displayed.
&  stop 0.0Hz CFICE]
10 Select "0: Terminal" and press the [OK] key. CMOd :Run command select
The basic parameter screen is displayed.
Check that the setting value of <CMOd: Run 1: Operation panel,Ext panel v
command select> is "0." 2: Embedded Ethernet

3: RS485 com (connector 1)
4: RS485 com (connector 2)

A % ]
11 Select <Sr1: Preset speed 1> and press the [OK]
key. ®  sTOP 0.0Hz CFICE]
The setting screen is displayed. Sr1 :Preset speed 1 '
The default setting is 0.0 Hz.
0 ° 0
Hz
Min: 0.0 Max: 60.0
X1000 X100 X10 X1
12 Change the setting value with the touch wheel.
When the setting value is changed, the value on &K STOP 0.0Hz %
the screen is highlighted. Sr1 :Preset speed 1 '
In the example on the right, it is set to 20.0Hz. This
is the frequency command value of Preset speed 1. m
Hz
Min: 0.0 Max: 60.0
X1000 X100 X10 X1
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13 Press the [OK] key.
The screen returns to the basic parameter screen.

14 Similarly, select <Sr2: Preset speed 2> and <Sr3:

Preset speed 3> and change the setting values. &K STOP 0.0Hz %
Basic parameters
deC : Deceleration time 1 10.0s
Sr0: Preset speed 0 0.0Hz
sr1: Preset speed 1 20.0Hz
sr3: Preset speed 3 0.0Hz
A % ]
In the example on the right, <Sr2: Preset speed 2>
is set to 10.0 Hz and <Sr3: Preset speed 3> to 15.0 &  stoP 0.0Hz [FILR]
Hz. Basic parameters
dec : Deceleration time 1 10.0s
sr0: Preset speed 0 0.0Hz
sr1: Preset speed 1 20.0Hz
sr2: Preset speed 2 10.0Hz
A v B

15 Press the [OK] key to return to the basic parameter screen.

16 Turn on the external switch.
Leave the two relays off.

17 When you turn on relay 1, the frequency command value of <Sr1> is enabled, and the motor
starts running.
In the main area of the [Standard mode] screen, the output frequency is displayed.
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The output frequency changes to the frequency
command value set with <Sr1: Preset speed 1> (3] RUN 20.0Hz %
and becomes stable. Standard Mode '
In the example on the right, it is 20.0 Hz.
2 O ° O
Hz
Easy Screen Copy Monitor

The following are always displayed in the status

. Output frequency
area on the upper side of the screen regardless of A <Sr1>
display mode. (From the left) .

. . . | <Sr3>
* The @ icon is rotating '
* Operation status "RUN" ; <Sr2>
* Frequency command (display contents vary b
depending on the setting of the parameter) ; i
* Run command icon CEICRT oo ,
L : : » Time
[FI-[CC] !

18

19

20

When you turn on relay 2 with relay 1 on, the
frequency command value of <Sr3> is enabled,
and the output frequency changes.

The output frequency changes to the frequency
command value set with <Sr3: Preset speed 3>
and becomes stable.

In the example on the right, it is 15.0 Hz.

When you turn off relay 1 with relay 2 on, the
frequency command value of <Sr2> is enabled,
and the output frequency changes.

The output frequency changes to the frequency
command value set with <Sr2: Preset speed 2>
and becomes stable.

In the example on the right, it is 10.0 Hz.

When you turn off the external switch, the motor
decelerates and stops.

» For details of preset speed operation, refer to [5. 3. 7].

i OFF

STl tCCl_l——l— OFF
saee [ L 9%

") RUN  150Hz L[FIR]
=—16:04
Standard Mode
1 5 [ ] O
Hz
Easy Screen Copy Monitor
(3 RUN  10.0Hz [FIR]
=—16:05
Standard Mode
1 O [ ] O
Hz
Easy Screen Copy Monitor
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[Fundamental operation]
How to use parameters

Frequently set parameters include default 10 parameters in [Easy mode] and basic parameters.
This chapter describes these parameters.

|5. 1 Table of parameter access

|5. 2 Settings of main parameters

This section describes how to select run and frequency commands required for operating the motor, how B
to limit the output frequency, how to set acceleration/deceleration time, how to set the electronic thermal
for motor protection, and how to adjust the meter.

5.2.1 Selecting how to input run and frequency
commands

(1) Selecting how to input run/stop

<CMOd: Run command select>

®  sToP 0.0Hz
Basic parameter Easy mode CMOd -Run command select

1: Operation panel,Ext panel
2: Embedded Ethernet

3: RS485 com (connector 1)
4: RS485 com (connector 2)

A % L
m Function
Select where to input a run command to the inverter.
m Parameter setting
Default
Title Parameter name Adjustment range
setting
CMOd Run command select 0: Terminal 0
1: Operation panel, Extension panel
2: Embedded Ethernet
3: RS485 communication (connector 1)
4: RS485 communication (connector 2)
5: Communication option
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m Selecting a setting value

0: Terminal

Run/stop the inverter with an external ON/OFF signal.

For how to set terminals and parameters to be used, refer to [4. 4].
For details of operation by external signals, refer to [Chapter 7].

1: Operation panel, Extension panel

Press the [RUN], [STOP] key on the operation panel to run/stop the inverter.
You can do it even on the optional extension panel.

For how to set this value, refer to [4. 3].

2: Embedded Ethernet

Connect a communication cable to the Ethernet connector 1 or 2, and run/stop the inverter through
the Ethernet communication.

For details, refer to "Communication Function Instruction Manual" (E6582125).

3: RS485 communication (connector 1)

This has the operation panel mounted when shipped from the factory. Remove the operation panel
and connect a communication cable, and you can run/stop the inverter through the RS485
communication.

For details, refer to E6582143.

4: RS485 communication (connector 2)

Connect a communication cable to the RS485 communication connector 2 next to the control
terminal block. Then, you can run/stop the inverter through the RS485 communication.

For details, refer to [6. 38].

5: Communication option
Run/stop the inverter with a communication option command.
For details, refer to Each "Communication function instruction manual."

* Assign the input terminal function "108: Terminal operation priority" to an unused input terminal.
When the input terminal is ON, run command is terminal run.

Memo For details, refer to the table of input terminal functions in [7. 2. 1] or [11. 8].

» The priority command from the communication or terminal precedes the command set with
<CMOd: Run command select>.
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(2) Selecting how to input a frequency command
<FMOd: Frequency command select 1>
)  sToP 0.0Hz
Basic parameter Easy mode FMOd :Frequency command select 1 IZI
2: Terminal RX
3: Terminal |l

4: Terminal Al4(option)
5: Terminal Al5(option)
A % &~

m Function
Select where to input a frequency command to the inverter.

m Parameter setting

Default
Title Parameter name Adjustment range
setting

FMOd Frequency command -
select 1 Terminal RR

Terminal RX

Terminal Il

Terminal Al4 (option)

Terminal Al5 (option)

6-9: -

10: Touch wheel 1 (power off or press OK to

save)

11: Touch wheel 2 (press OK to save)

12: Sr0

13, 14: -

15: Terminal Up/Down frequency

16: Pulse train

17: High resolution pulse train (option)

18,19: -

20: Embedded Ethernet

21: RS485 communication (connector 1)

22: RS485 communication (connector 2)

23: Communication option

oMo

m Selecting a setting value
1: Terminal RR
Analog signal: Input a frequency command with 0 - 10 Vdc.
For details of the control terminal, refer to [2. 3. 5].
For details of operation by external signals, refer to "Chapter 7".

2: Terminal RX

Analog signal: Input a frequency command with -10 to +10Vdc.
For details of the control terminal, refer to [2. 3. 5].

For details of operation by external signals, refer to "Chapter 7".

3: Terminal Il
Analog signal: Input a frequency command with 4 - 20 mAdc (0 - 20 mAdc).
For details of the control terminal, refer to [2. 3. 5].
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For details of operation by external signals, refer to "Chapter 7".

4: Terminal Al4 (option)

The terminal [Al4] is included in the cassette option. Input a frequency command with an analog
signal.

For details of the optional terminal [Al4], refer to [10. 4. 1].

5: Terminal AI5 (option)
The terminal [Al5] is included in the cassette option. Input a frequency command with an analog signal.
For details of the optional terminal [Al5], refer to [10. 4. 1].

10: Touch wheel 1 (power off or press OK to save)

Use the touch wheel on the operation panel to input a frequency command.

Even if you turn off the power supply without pressing the [OK] key, a frequency command value will
be saved.

On the extension panel, use the up and down arrow keys to input a frequency command.

Even if you turn off the power supply without pressing the [ENT] key, a frequency command value
will be saved.

For how to set this value, refer to [4. 3. 1] and [4. 4. 1].

11: Touch wheel 2 (press OK to save)

Use the touch wheel on the operation panel to input a frequency command.

Press the [OK] key, and a frequency command value will be saved.

On the extension panel, use the up and down arrow keys to input a frequency command.
Press the [ENT] key, a frequency command value will be saved.

For how to set this value, refer to [4. 3. 1] and [4. 4. 1].

12: Sr0
Set the value of the parameter <Sr0: Preset speed 0> as a setting value of a frequency command.
For details of <Sr0: Preset speed 0>, refer to [5. 3. 7].

15: Terminal Up/Down frequency
Input a frequency command with an Up/Down command to the input terminal.
For details of how to set parameters and terminals, refer to [6. 6. 5].

16: Pulse train
Input a frequency command with a pulse train signal (up to 30 kpps) to the terminals [S4] and [S5].
For how to set this value, refer to [6. 6. 4].

17: High resolution pulse train (option)
Input a frequency command with a high resolution pulse train signal to the input terminal.
For how to set this value, refer to "Digital Encoder Instruction Manual" (E6582148).

20: Embedded Ethernet

Connect a communication cable to the Ethernet connector 1 or 2, and input a frequency command
through the Ethernet communication.

For details, refer to "Ethernet Function Instruction Manual" (E6582125).
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21: RS485 communication (connector 1)

Remove the operation panel, connect a communication cable, and input a frequency command
through the RS485 communication.

For details, refer to [6. 38].

22: RS485 communication (connector 2)

Connect a communication cable to the RS485 communication connector 2 next to the control termi-
nal block, and input a frequency command through the RS485 communication.

For details, refer to [6. 38].

23: Communication option
Input a frequency command with a communication option command.
For details, refer to Each "Communication function instruction manual."

» The following functions set for the input terminal are always enabled regardless of the settings
of <CMOd: Run command select> and <FMOd: Frequency command select 1>.

- Reset (enabled at trip only)
- Standby

- External thermal trip
- Coast stop command
» Set <CMOd: Run command select> and <FMOd: Frequency command select 1> after stopping
Memo the inverter.
You cannot set them during run.
However, when <F736: CMOd/FMOd change lockout during run> is set to "0: Unlocked", you
can change them during run. For details, refer to [6. 34. 1].
* The priority command from the communication or terminal precedes the setting of <FMOd:
Frequency command selection 1>.
» <F207: Frequency command select 2> is provided.
Use <FMOd: Frequency command select 1> in the default setting. However, you can switch
between two frequency command selections. For details, refer to [5. 4. 1].
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(3) Example of switching run and frequency commands
The figure below shows an example of switching run and frequency commands.
o A

CMOd:
Run command Input terminal
select function:
108/109
I (Terminal run
Terminal — priority)

Operation panel, Extension panel —
Embedded Ethernet —

RS485 communication (connector 1)
RS485 communication (connector 2)
Communication option =

command

FMOd:
Frequency

select 1

Terminal RR—]}

Terminal RX —
Terminal Il —
Terminal Al4 (option) —

Terminal Al5 (option) —
Touch wheel 1 _|

(power off or press OK to save)
Touch wheel 2 (press OK to save) —

Sr0 —

Terminal Up/Down frequency —
Pulse train —

High resolution pulse train (option) —

o

Input terminal
function:
48/49
(Communication

priority cancel)

>

Terminal

Input terminal
function:

communication

Extension panel (option)
For use of RKP007Z

Loc/
REM  (F732=0"
i only)

RS485

104/105
(FMOd/F207

priority switching)

Input terminal
function:
106/107

(Terminal Il priority)

T

Terminal [l1]

Internal
frequency
command

Panel
(RUN/GTOP key)

RS485 communication

- Touch wheel 1, 2

Internal
frequency
command

(Up/Down key)

Embedded Ethernet — = L 3
RS485 communication (connector 1) — T
RS485 communication (connector 2) — 7]
Communication option —
)4 F207 :
Same as FMOd < Frequency
] command
=] select 2
(-
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5.2.2 Setting rated frequency and rated voltage of motor

<vL: Base frequency 1>

&®  sTOP 0.0Hz
=—15:25
Basic parameter vL _ :Base frequency 1
6 0 ° O
Hz
Min: 15.0 Max: 590.0
X1000 X100 X10 X1
<vLv: Base frequency voltage 1>
®  stop 0.0Hz
=—15:26
Basic parameter vLv  :Base frequency voltage 1
Min: 50 Max: 660
X1000 X100 X10

m Function

These parameters are used to set the rated frequency and rated voltage of the motor according to
machinery. They are important parameters to decide the control range of the inverter.

m Parameter setting

Title Parameter name Adjustment range Unit Default setting
vL Base frequency 1 15.0 - 590.0 Hz 50.0/60.0 '
vLv Base frequency 240V class: 50-330 \Y, "
voltage 1 480V class: 50-660

*1  Depending on the setup menu. Refer to [5. 3. 10].
The value of <VL> should be equal or smaller than that of <FH>.

m Reference of setting
Set the rated frequency (50 Hz, 60 Hz, etc.) and rated voltage (200 V, 220 V, etc.) of the motor
according to the specifications of machinery.
The inverter is controlled based on the rating of the motor specified with these parameters.

Output voltage (V)
A

<vLv: Base
frequency voltage 1>

0 : » Output frequency (Hz)
<vL: Base frequency 1>
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* You can set four types of motor rating. For details including <F170: Base frequency 2>, refer to
[6. 4].
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5.2.3 Setting the output frequency limit

(1) Setting the maximum frequency of the inverter

<FH: Maximum frequency>

&  sTOP 0.0Hz
=—15:08

FH :Maximum frequency

80.0

Min: 30.0 Max: 590.0

Basic parameter

X1000 X100 X10 X1

m Function

Set the maximum value of the frequency output from the inverter.
This frequency is also the criteria of acceleration and deceleration time.

m Parameter setting

Default
Title Parameter name Adjustment range Unit
setting
FH Maximum frequency 30.0 - 590.0 Hz 80.0 "1

*1 Depending on the setup menu. Refer to [5. 3. 10].
The value of <FH> should be equal or greater than that of <VL>.

m Guideline for the setting
Set the maximum frequency suited for the rating of the motor and load.

Output frequency (Hz)

80 Hz
60 Hz

When <FH> =80 Hz
i When <FH> =60 Hz

w Frequency command
0 100% signal (%)

» Set <FH: Maximum frequency> after stopping the inverter. You cannot set it during run.

» When increasing the value of <FH: Maximum frequency>, you should also set the corresponding
value of <UL: Upper limit frequency> as required. --> Refer to the following "Setting the upper
and lower limits of the output frequency"”.

Memo
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(2) Setting the upper and lower limits of the output frequency
<UL: Upper limit frequency>
®  stop 0.0Hz
=—15:08
Basic parameter UL :Upper limit frequency

Easy mode

<LL: Lower limit frequency>

Basic parameter

Easy mode

60.0

m Function

Min: 0.0 Max: 80.0
X1000 X100 X10 X1
Q  sToP 0.0Hz
=—15:08
LL :Lower limit frequency

Min: 0.0 Max: 60.0

0.0

X1000 X100 X10 X1

Set the upper limit frequency to decide the upper limit of the output frequency and the lower limit fre-

quency to decide the lower limit.

m Parameter setting

Default
Title Parameter name Adjustment range Unit
setting
UL Upper limit frequency 0.0-FH Hz 50.0/60.0
LL Lower limit frequency 0.0-UL Hz 0.0

*1 Depending on the setup menu. Refer to [5. 3. 10].

m Guideline for the setting

Set <UL: Upper limit frequency> to a value which is ten times or less the values of <vL: Base

frequency 1>.

If the output frequency is exceeding to 10 times of <vL>, the "A-05" alarm will appear, and the value
of the output frequency will be limited to a value which is 10 times the value of <vL: Base frequency

1>,

The same holds for Base frequency 2 - 4. (Refer to [6. 4].)

5. [Fundamental operation] How to use parameters
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Upper limit frequency Lower limit frequency
Output frequency (Hz) Output frequency (Hz)
<FH> <FH>A d
<UL> :
<LL> i
w Frequency command ' o Frequency command
» . » .
0 100%S|gnal (%) 0 100%slgnal (%)

» Frequencies under the setting value of <F240: Start frequency> are not output. --> Refer to [6.
7.1].

Memo | - During operation of the stall prevention, the inverter may run at the frequency exceeding the

value of <UL: Upper limit frequency> or the frequency under the value of <LL: Lower limit

frequency>.
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5.2.4 Setting acceleration/deceleration time
<ACC: Acceleration time 1>
®  sTOP 0.0Hz
— =—15:09
Basic parameter Easy mode ACC  :Acceleration time 1
<dEC: Deceleration time 1> 1 0 ° 0
_ S
Basic parameter Easy mode Min: 0.0 Max: 6000.0
X1000 X100 X10 X1
®  sTOP 0.0Hz
=—15:10
dEC :Deceleration time 1
1 O ° 0
S
Min: 0.0 Max: 6000.0
X1000 X100 X10 X1

m Function

Set a time for acceleration and deceleration.
In <ACC: Acceleration time 1>, set a time before the output frequency of the inverter reaches the
value of <FH: Maximum frequency> from 0.0 Hz.
In <dEC: Deceleration time 1>, set a time before the output frequency of the inverter decreases to
0.0 Hz from the value of <FH: Maximum frequency>.

Unit for a setting time is selected with <F519: Unit of Acc/Dec time>.

m Parameter setting

Title Parameter name Adjustment range Unit Default setting
ACC Acceleration time 1 0.0 - 6000 (600.0) s 1
dEC Deceleration time 1 0.0 - 6000 (600.0) s 1
*1  The default is 10.0/30.0/60.0 (s) depending on the capacity. Refer to [11. 6].
Default
Title Parameter name Adjustment range
setting
F519 Unit of Acc/Dec time 0: - 0
1: 0.01s unit (O after execution)
2: 0.1s unit (O after execution)
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m Guideline for the setting
The criteria of acceleration time and deceleration time is the value of <FH: Maximum frequency>.
Note that it is not the value of <UL: Upper limit frequency>.

You can use <F519: Unit of Acc/Dec time> to switch the unit of setting time between 0.1s and 0.01s.
With acceleration/deceleration time set to 0.0 second, the unit of 0.05 second is used internally for
<F519> is "2: 0.1s unit" (default setting), and the unit of 0.01 second for <F519> is "1: 0.01s unit".

Output frequency (Hz)
A

<FH> f----

0 (_# | » Time (s)

<ACC> <dEC>

* When you set a time shorter than the optimum acceleration/deceleration time determined by
the load condition, the stall prevention action may cause the acceleration/deceleration time to
be longer than the setting value.

« If you set a further shorter acceleration/deceleration time, the inverter may stop due to an

Memo overcurrent trip or overvoltage trip for protection. For details, refer to "Chapter 13".

» The stop methods of the motor are the deceleration stop by <dEC: Deceleration time 1> or the
coast stop. For details, refer to [6. 3. 1].

* You can set four types of options for each acceleration and deceleration time. For Acceleration
time 2 through 4 and Deceleration time 2 through 4, refer to [6. 27. 2].
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5.2.5 Protecting the motor from overload

<tHrA: Motor overload protection current 1>

@  STOP  0.0Hz
Basic parameter Easy mode A Motor overload protection current 1
l ° O OA
Min: 0.40 Max: 4.00
X1000 X100 X10

m Function

Set a protection characteristic of the electronic thermal suited for the rating and characteristic of the
motor. The electronic thermal operates based on the set current value, and any trip occurs. This will
protect the motor.

m Parameter setting

Title Parameter name Adjustment range Unit Default setting
protection current 1

*1  The range, unit, and default setting are depending on the capacity. Refer to [11. 6].

m Reference of setting

Set <tHrA> suited for the motor rated current. Set necessary parameters for the used motor or
operation.

m Selecting a motor type and protective function: <OLM: Motor overload protection
characteristic>, <F606: Motor overload reduction frequency threshold>
Select a motor type and whether the motor overload trip "OL2" and overload stall are enabled or
disabled.
The inverter overload trip "OL1" is always detected to protect the inverter.

Default
Title Parameter name Adjustment range Unit
setting
OLM Motor overload 0: Standard motor, OL2, No stall 0
protection characteristic 1: Standard motor, OL2, Stall
2: Standard motor, No OL2 trip, No stall
3: Standard motor, No OL2 trip, Stall
4: Constant torque motor, OL2, No stall
5: Constant torque motor, OL2, Stall
6: Constant torque motor, No OL2 trip, No stall
7: Constant torque motor, No OL2 trip, Stall
F606 Motor overload reduction = 0.0 - 60.0 Hz 6.0
frequency threshold
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What is overload stall?

» The overload stall function can apply to variable torque characteristic load where a lower frequency
reduces load current, such as a fan, pump, and blower.
When the inverter detects overload, this function automatically lowers the output frequency
before the motor overload trip "OL2" occurs. This function enables you to run the inverter at the
frequency where load current balances. As a result, the inverter can continue to run without trip.

» Do not apply the overload stall function to constant torque characteristic load (load with
constant load current regardless of the frequency, for example, in a conveyor).

Memo

1) When the general purpose motor is used

When the motor runs at low speed (low frequency), its cooling effect will degrade. To prevent
overheat of the motor caused by this problem, the inverter starts to detect overload earlier than
usual when using the general purpose motor.

<OLM: Motor overload protection characteristic> = "0" to "3"

Electronic thermal operation level (A)

<tHrA> x1.0

<tHrA> x0.6

0 : » Output frequency (Hz)

The reduction start frequency of the electronic thermal is fixed to 30 Hz.

2) When the constant-torque motor is used

The constant-torque motor can run at constant torque at lower speed (lower frequency) compared
to the general purpose motor. However, an extremely low speed will cause the cooling effect of
the motor to decrease.

Set the value of <F606: Motor overload reduction frequency threshold> suited for the motor
characteristic.

<OLM: Motor overload protection characteristic> = "4" to "7"

Setting of <F606: Motor overload reduction frequency threshold>

We recommend the estimation of across 6 Hz (default setting) (refer to the following figure).

Setting start level of electronic thermal operation

Electronic thermal operation level (A)

<tHrA>x1.0

<tHrA>x0.6

0L » Output frequency (Hz)
<F606>
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m Setting a time before the trip of the electronic thermal occurs: <F607: Motor
overload time>
Setting a time before the trip of the electronic thermal occurs: <F607: Motor overload time>
Set a time before the overload trip "OL2" occurs at the motor overload of 150%.

Default
Title Parameter name Adjustment range Unit
setting
F607 Motor overload time 10 - 2400 s 300
Monitored gzt)put current Motor overload time (s) (Outline data)
F607=600 is set F607=300 is set
tHrA=100 tHrA=50 Frsn(zﬁeor 0.01 Hz Fi(ﬁeor 0.01 Hz
68 34 - 7200 - 3600
70 35 - 3600 - 1800
80 40 - 1000 - 500
90 45 - 600 - 300
100 50 - 420 - 210
112 56 12000 310 6000 155
120 60 2400 270 1200 135
130 65 1200 230 600 115
140 70 800 190 400 95
150 75 600 170 300 85
200 100 270 110 135 55

Motor overload protection characteristics

Output frequency
0.01Hz *1

Motor overload time (s) j Output frequency

, / <F606> or more

<FB07> oot N )
0 / \ \ » Monitored output current (%)

<tHrA>x1.5 *1 Except when
<F606>=0 and 0.01 Hz

<tHrA>x0.6

<tHrA>x1.1

m Selecting how to detect inverter overload: <F631: Inverter overload detection>

This function enables to automatically increase the continuous output current and the inverter
overload capacity when the ambient temperature is low.
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Title Parameter name Adjustment range Default setting
F631 Inverter overload HD 10
detection 0: 150%-60s
1: Temperature estimation
ND
0: 120%-60s
1: Temperature estimation

Set <F631: Inverter overload detection> to "1: Temperature estimation”.

« If the inverter overload trip "OL1" occurs, you can clear it by decreasing the value of <F601: Stall
prevention level 1> or setting <ACC: Acceleration time 1> or <dEC: Deceleration time 1> to a
longer value.

* To protect the inverter unit, you cannot turn off inverter overload detection.

0: 150%-60s (HD rating) or 0: 120%-60s (ND rating)
The inverter is protected with the uniform overload curve of 150%-60s (120%-60s for ND rating),
regardless of temperature.

Inverter overload protection characteristics

Inverter overload time (s)
0,
) Current (%) (Outline data)
Inverter overload time(s) ’eT) 2400
A 120 240
130 120
140 80
150 60
: 165 2
60 [----------- - : 200 0.5
i i » Monitored output current (%)
0 110% 150%
105% 120% 100%: Inverter rated output current |
(ND) (ND)

1: Temperature estimation
Estimate inverter internal temperature rise and automatically adjust overload protection
characteristics (the diagonally shaded area in the following figure).

Inverter overload protection characteristics

Inverter overload time (s)

A
<F631>=0 , -,
60 [----------- EEEEE \
: : » Monitored output current (%
0 110% 150% ~ P (%)
105% 120% | 100%: Inverter rated output current |
(ND) (ND)

* When the output frequency is 0.1 Hz or less, or when the output current is 150% or more, the
overload trip "OL1" or overcurrent trips "OC1 through OC3" may occur in shorter time to protect
the inverter.
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» The overload detection level depends on the output frequency or carrier frequency.

m Saving an overload integral value at power off : <F632: Electronic thermal
memory target>
Set a target to reset the integral value of overload at power off. It applies to both the motor electronic
thermal and overload detection for inverter protection.

Title Parameter name

F632 Electronic thermal

memory target

Adjustment range

0: No.1 to 4 motor, memory disabled
1: No.1 to 4 motor, memory enabled

Default setting

2: No.1 motor, memory disabled
3: No.1 motor, memory enabled

0: No.1 to 4 motor, memory disabled
2: No.1 motor, memory disabled
Reset the integral value. "0" applies to No.1 to 4 motors and "2" to the No.1 motor only.

1: No.1 to 4 motor, memory enabled

3: No.1 motor, memory enabled

For memory enabled, the overload integral values of the motor and inverter are saved at power off.
When power supply is ON again, the calculation process is resumed from the state when it is
powered off.

However, with the RTC enabled (with operation panel), the subtraction process is performed
according to virtual cooling curves, regardless of the setting.

m Overload pre-alarm output
When the motor overload level reaches the setting value (%) of <F657: Overload alarm level> for
the overload trip "OL2" integral value, "L" appears. Also, an overload pre-alarm signal can be output
from the output terminal. For details, refer to [7. 2. 2].

Default
Title Parameter name Adjustment range Unit
setting
F657 Overload alarm level 10-100 % 50
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5.2.6

Adjusting the meter connected to the inverter

<FM: Terminal FM adjustment>

Basic parameter Easy mode

<FMSL: Terminal FM function>

Basic parameter

<F671: Terminal AM adjustment>
<F670: Terminal AM function>

m Function

®  sTOP 0.0Hz
FM :Terminal FM adjustment '
Output frequency 0 . 0 HZ
[y)
100.0%
Min: 0.1 Max: 250.0
X1000 X100 X10 X1
&Q  sTOP 0.0Hz
=—15:11
FMSL : Terminal FM function
0: Output frequency v
1: Frequency reference
2: Output current
3: DC Bus voltage
4: Output voltage
A v L

To indicate the output frequency and output current of the inverter in the meter, connect the meter to

the terminal [FM] or [AM].

After connecting them, you should adjust the scale of the meter.

m Parameter setting

Title Parameter name Adjustment range Unit Default setting
FM Terminal FM adjustment 0.1-250.0 % 100.0
F671 Terminal AM adjustment 0.1-250.0 % 100.0

Select the content to be indicated in the meter by <FMSL: Terminal FM function> and <F670: Terminal

AM function>.

Title Parameter name

FMSL Terminal FM function

©OoNO RN

Default
Adjustment range
setting
Output frequency 0
Frequency command value
Output current
Input voltage (DC detection)
Output voltage
Stator frequency
Speed feedback frequency (real time)
Speed feedback frequency (1-second filter)
Torque

Torque command

VF-AS3
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Default
Title Parameter name Adjustment range
setting
10: Output frequency during run. Frequency
command value during stop.
11: Torque current
12: Exciting current
13: PID feedback value
14: Motor overload factor (OL2 data)
15: Inverter overload factor (OL1 data)
16: Braking resistor overload factor (OLr data)
17: Braking resistor load factor (%ED)
18: Input power
19: Output power
20: Input cumulative power
21: Output cumulative power
22: Fixed output 1
23: Fixed output 2
24: Terminal RR input value
25: Terminal RX input value
26: Terminal Il input value
27: Motor speed command
28: Terminal FM output value
29: Terminal AM output value
30: -
31: Communication data output
32-33: -
34: Motor load factor
35: Inverter load factor
36 - 40: -
41: Terminal FP pulse train output value
42: -
43: -
44: Terminal Al4 input value
45: Terminal Al5 input value
46 - 49: My function monitor output 1 - 4
50-61: -
62: PID result frequency
63: PID set value
64: Light-load high-speed switching load
torque
65: Light-load high-speed torque during
constant speed run
66 - 70: -
71: Motor speed (estimated value)
72-75: -
76: Terminal S4/S5 pulse train input value
77-78: -
79: Dancer control PID result frequency
80 - 119: -
120: Internal temperature 1
121 -123: -
124: Power circuit board temperature
125-129: -
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Default
Title Parameter name Adjustment range ;
setting

130: External PID3 set value

131: External PID3 feedback value
132: External PID3 result value

133: External PID4 set value

134: External PID4 feedback value
135: External PID4 result value

136 - 149: -

150: Signed output frequency

151: Signed frequency command value
152: Signed stator frequency

153: Signed speed feedback frequency (real
time)

154: Signed speed feedback frequency (1-
second filter)

155: Signed torque

156: Signed torque command

157: -

158: Signed torque current

159: Signed PID feedback value

160: Signed terminal RX input value
161: Signed terminal Al4 input value
162: Signed terminal Al5 input value

F670 Terminal AM function Same as <FMSL> 2

m How to adjust the scale of the meter with the inverter run
As an example, this section describes how to adjust the scale of the frequency meter connected to
the terminal [FM].
Use the adjustment screw of the meter to set a zero point in advance.
This method can apply to the meter connected to the terminal [AM] as well.

1 Connect the frequency meter as shown in the
figure below.
For how to connect it to the control terminal block,
refer to [2. 3. 5] and [4. 4].

Instruction of output frequency

FMSL=0
FM

Inverter
CcC

During scale
adjustment,
the frequency
meter swing
changes.
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2 In the basic parameters of [Setting mode], set
<FMSL: Terminal FM function> to "0: Output S RUN 60.0Hz ;."m

frequency".

The default setting of <FMSL> is "0".

3 In the basic parameters of [Setting mode], select
<FM: Terminal FM adjustment> and press the [OK]

key.

The output frequency of the inverter is displayed in
the upper part of the screen, and the output level

(%) of the terminal [FM] in the lower part.

4 Turning the touch wheel will change the indication
of the meter and the output level (%) of the terminal
[FM] in the lower field of the screen. Adjust the
scale so that the indication of the meter matches

the output frequency.

Basic parameters

FMSL : Terminal FM function 0

FM : Terminal FM adjustment 100.0%

typ : Default setting 0
FMsL: Region setting check 1
PSEL: Parameter mode select 0

A v i

") RUN  60.0Hz EINEETER
=—15:11

FM :Terminal FM adjustment

Output frequency 60 . 0 HZ
100.0%

Min: 0.1 Max: 250.0

X1000 X100 X10 X1

f\

5 Press the [OK] key to complete the adjustment of the meter.

m How to adjust the scale of the meter with the inverter stopped

You can adjust the scale of the meter even at the inverter stop state.
When <FMSL: Terminal FM adjustment> and <F670: Terminal AM adjustment> are set "22", signal

value is fixed at the following values.

<FMSL>/<F670>

*+0,1,5,6,7,10, 13, 62, 63, 79, 130, 131, 132, 133, 134, 135, 150, 151, 1562, 153, 154, 159

*+2,11,12,108

* 3,4

8,9, 64, 65, 155, 156
* 14,15,16

* 34

+ 35

. 17

: Maximum frequency (FH)

: 200% of rated current

: 150% of rated voltage

: 250% of rated torque

: Maximum value of OL factor (100%)
: Maximum value of OL2 factor (600%)
: Maximum value of OL1 factor (250%)
: %ED value of braking resistor
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* 18,19 : 200% of rated power
+ 20, 21 : 1000 x F749
» 24,25, 26, 28, 29, 31, 41, 44, 45, 74, 75, 76, 160, 161, 162

: Maximum value

. 27,71 : FH x 60/F856
« 46, 47 : 65535
. 48, 49 : 32767
+ 120, 124 :200°C

When <FMSL: Terminal FM adjustment> and <F670: Terminal AM adjustment> are set "23", signal
value is fixed at half of the above values.

m For 4 -20 mA output

Analog output current Analog output current
(MA)A (mA) 4
2 20

V&<FM> 4 '
0 + Internal 1 ! |

> i+ Internal

0 1009  calculated value <F683> 0 1009 Calculated value

This is when <F682: Terminal FM inclination This is when <F682> is "1" and <F683: Terminal FM
polarity> is "1: Positive inclination (upward slope)" bias> is "20". 20% value (4mA) of the full scale
and <F683: Terminal FM bias> is "0". When<F682> output current (20 mA in this case) will be the output
is set to "0: Negative inclination (downward slope)", current at internal calculated value of 0%.

the inclination becomes negative.

Adjust the values of <F682: Terminal FM inclination polarity> and <F683: Terminal FM bias> for 4 -
20 mA output.
For details, refer to [6. 33. 3].

* The maximum resolution is 1/1024 for both the terminals [FM] and [AM].

» To use the terminals [FM] and [AM] for current output, set external load resistance to 600Q or

Memo | less.

» To use the terminals [FM] and [AM] for voltage output, set external load resistance to 1kQ or
more.

5.2.7 Selecting the display units for current and voltage

<F701: Current, voltage units select>

&®  STOP  0.0Hz
masy mode F701 : Current, voltage units select
(V7 v

1: A(ampere),V(volt)
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m Function

Select the display units of parameters and monitors represented in current and voltage.

m Parameter setting

Default
Title Parameter name Adjustment range
setting
F701 Current, voltage units 0: % 0
select 1: A (ampere), V (volt)

m Applicable parameters and monitors

The following list shows parameters and monitors whose display units can be changed with <F701:
Current, voltage units select>.

Displayed in A (amperes)
* Parameter
<F251: DC braking current>
<F601: Stall prevention level 1>, <F185: Stall prevention level 2>
<F326: Brake release undercurrent threshold>
<F611: Undercurrent detection level>
* Monitor
Output current
Torque current
Exciting current

Displayed in V (volts)
» Parameter
<F191: V/f 5-point VF1 voltage>
<F193: V/f 5-point VF2 voltage>
<F195: V/f 5-point VF3 voltage>
<F197: V/f 5-point VF4 voltage>
<F199: V/f 5-point VF5 voltage>
* Monitor
Input voltage
Output voltage

<vLv: Base frequency voltage 1>, <F171: Base frequency voltage 2>, <F175: Base frequency
voltage 3>, and <F179: Base frequency voltage 4> are always displayed in V (volts). You cannot
change it.

Selecting a setting value

0: %

Current and voltage are displayed in percent.

For current (A), 100% means the rated current of the inverter.

For voltage (V), 100% with 200 V for 240 V class and 400 V for 480 V class.

1: A (ampere), V (volt)
Current is displayed in A (amperes) and voltage in V (volts).
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m Setting example
While a model with a rated current of ee A is used at the rated load (100% load), the monitor mode
is displayed as follows:

S RUN  60.0Hz S RUN  60.0Hz
=2—15:15 =—15:15
Monitor Mode Monitor Mode
Output current 0% Output current 0.0A
DC bus voltage 119% DC bus voltage 476V
Output voltage 0% Output voltage ov
Torque 0% Torque 0%
Top Easy Setting Top Easy  Setting

VF-AS3 5-25 5. [Fundamental operation] How to use parameters



TOSHIBA E65820620

5.2.8 Selecting the parameter mode between [Setting
mode] and [Easy mode]

<PSEL: Parameter mode select>

&  stop 0.0Hz

=—15:16
Basic parameter Easy mode PSEL :Parameter mode select

0: Setting mode at power on v

1: Easy mode at power on

2: Easy mode only

m Function
Select the display mode of parameter settings between [Setting mode] and [Easy mode].
You can select a mode at power on and use the operation key to switch it or see only [Easy mode].
How to read parameters depends on a mode.
[Easy mode]
» Register frequently set parameters as [Easy mode] parameters in advance. Only the registered
parameters (up to 32) appear.
» Ten parameters are selected in the default setting. You can change them as required.
[Setting mode]
* You can read all parameters in the standard [Setting mode].

m Parameter setting

Title Parameter name Adjustment range Default setting

PSEL Parameter mode select 0: Setting mode at power on 0
1: Easy mode at power on
2: Easy mode only

m Selecting a setting value
0: Setting mode at power on
The parameter mode is set to [Setting mode] at power on.
You can use the operation key to switch between [Setting mode] and [Easy mode].
» Operation panel: [ESC] key or [F1] key
For details, refer to [3. 1. 2].
» Extension panel: [EASY] key (if any)

1: Easy mode at power on
The parameter mode is set to [Easy mode] at power on.
You can use the operation key to switch between [Setting mode] and [Easy mode].
» Operation panel: [ESC] key or [F1] key
For details, refer to [3. 1. 2].
» Extension panel: [EASY] key (if any)

2: Easy mode only
The parameter mode is always [Easy mode].
You cannot see the [Setting mode] screen.
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m Setting parameters in [Easy mode]

Up to 32 parameters are displayed in [Easy mode]. Set among <F751: Easy setting 1> through
<F782: Easy setting 32>.

Title Parameter name Adjustment range Default setting
F751 Easy setting 1 0-2999 3<CMOd>
F752 Easy setting 2 0-2999 4<FMOd>
F753 Easy setting 3 0-2999 9<ACC>
F754 Easy setting 4 0-2999 10<dEC>
F755 Easy setting 5 0-2999 12<UL>
F756 Easy setting 6 0-2999 13<LL>
F757 Easy setting 7 0-2999 31<tHrA>
F758 Easy setting 8 0-2999 6<FM>
F759 - F780 Easy setting 9 through 0-2999 999

Easy setting 30 (No function)

F781 Easy setting 31 0-2999 701<F701>
F782 Easy setting 32 0 - 2999 50<PSEL>

In [Easy mode], only parameters registered with <F751:

Easy setting 1> through <F782: Easy setting 32> appear X STOP 0.0Hz
in the order of registration. Extended parameters (F ---)  [a]
A752: Easy setting 2 4
A753: Easy setting 3 9
A754: Easy setting 4 10
A755; Easy setting 5 12
F7— A Vv Fs - ¥l
Set communication numbers of registered parameters
for <F751: Easy setting 1> through <F782: Easy setting (039 sToP 0.0Hz
32>, F751  :Easy setting 1
For communication numbers, refer to [11. 2] - [11. 5].
Set the parameter address you want to display to F751- 3
F782.
For example, Min: 0 Max: 2999
* in case the parameter F123 is set to F751, set 123 to
F751. X1000 X100 X10 X1
* in case the parameter A456 is set to F752, set 1456 to
F752.

* in case the parameter C789 is set to F753, set 2789 to F753.

* When no parameter should be registered, set <F751: Easy setting 1> through <F782: Easy setting
32> to "999".
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5.2.9

Returning parameters to their default settings

Clearing each history

<tyP: Default setting>

Basic parameter

m Function

You can return parameters to their default settings at a time, clear run times, and store/rewrite
parameters specified by users.

m Parameter setting

&  stop

0.0Hz

Typ : Default setting

=—15:19

1: 50Hz setting
2: 60Hz setting
3: Default setting 1
4: Clear past trips

A

v

Title

Parameter name

Adjustment range

Default

setting

tyP

Default setting

50Hz setting
60Hz setting
Default setting 1
Clear past trips

Initialize typeform
Store user settings
Rewrite user settings

©CONOIIAREWN=2O

10, 11: -

Clear cumulative run time

. Clear cumulative fan run time

12: Clear number of starting

13: Default setting 2 (complete initialization)

14: Clear number of external equipment

starting

15: Clear cumulative overcurrent time

Note) The setting value becomes 0 after execution, but a check mark is added to the previous
setting value.
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m Selecting a setting value
1: 50Hz setting
The following parameters are set for the base frequency 50 Hz.
Setting values of other parameters are not changed.
When you select a parameter and press the [OK] key, nothing appears momentarily, the same
content displayed at power on appears, and the mode enters [Standard mode].

<FH: Maximum frequency> 50Hz
<UL: Upper limit frequency> *1 % display

<vL: Base frequency 1>

<F170: Base frequency 2>
<F174: Base frequency 3>
<F178: Base frequency 4>
<F204: RR point 2 frequency>
<F213: RX point 2 frequency>
<F219: Il point 2 frequency>

<F225: Al4 point 2 frequency>
<F231: Al5 point 2 frequency>
<F237: S4/S5 Pulse train input point 2 frequency>

<F330: Light-load high-speed automatic operation
frequency>

<F355: Commercial power switching>
<F364: PID1 deviation upper-limit>

<F365: PID1 deviation lower-limit>

<F367: PID1 set value upper-limit>
<F370: PID1 output upper-limit>
<F426: Fwd speed limit level>
<F428: Rev speed limit level>

<F814: Communication point 2 frequency>

<A220: Pump increase detection frequency>

<A229: Pump decrease switching frequency>

<A230: PID start frequency at pump decrease
switching>

<A316: PID2 deviation upper-limit>
<A317: PID2 deviation lower-limit>
<A319: PID2 set value upper-limit>
<A322: PID2 output upper-limit>

<A538: PTI position frequency UL>

<F417: Motor rated speed> 1400 - 1480min”" (Depending on capacity)
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2: 60Hz setting

The following parameters are set for the base frequency 60Hz.

Setting values of other parameters are not changed.

When you select a parameter and press the [OK] key, nothing appears momentarily, the same
content displayed at power on appears, and the mode enters [Standard mode].

<FH: Maximum frequency> 60Hz
<UL: Upper limit frequency> *1 % display

<vL: Base frequency 1>

<F170: Base frequency 2>
<F174: Base frequency 3>
<F178: Base frequency 4>
<F204: RR point 2 frequency>
<F213: RX point 2 frequency>
<F219: Il point 2 frequency>

<F225: Al4 point 2 frequency>
<F231: Al5 point 2 frequency>
<F237: S4/S5 Pulse train input point 2 frequency>

<F330: Light-load high-speed automatic operation
frequency>

<F355: Commercial power switching>
<F364: PID1 deviation upper-limit>

<F365: PID1 deviation lower-limit>

<F367: PID1 set value upper-limit>
<F370: PID1 output upper-limit>
<F426: Fwd speed limit level>
<F428: Rev speed limit level>

<F814: Communication point 2 frequency>

<A220: Pump increase detection frequency>

<A229: Pump decrease switching frequency>

<A230: PID start frequency at pump decrease
switching>

<A316: PID2 deviation upper-limit>
<A317: PID2 deviation lower-limit>
<A319: PID2 set value upper-limit>
<A322: PID2 output upper-limit>

<A538: PTI position frequency UL>

<F417: Motor rated speed> 1680 - 1775min”! (Depending on capacity)

5. [Fundamental operation] How to use parameters 5-30 VF-AS3



TOSHIBA E65820620

3: Default setting 1

Return parameters except for some ones to their default settings.

When you select the setting and press the [OK] key, "Init" blinks in the main area and "Initializing"
appears under it for a while.

They disappear momentarily, the same content displayed at power on appears, and the mode
enters [Standard mode].

The history of past trip data is cleared.

To initialize all parameters, set <tyP: Default setting> to "13".

Q  sToP 0.0Hz
=—15:20

Standard mode

Init

Initializing...

Easy Screen Copy Monitor
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Memo

» The values of the following parameters are designed not to return to their default settings,
considering maintainability.
Also, these parameters do not appear in the <Changed parameters search & edit> even if they
are set to values different from default settings.

- <FMSL: Terminal FM function>
- <FM: Terminal FM adjustment>
- <SEt: Region setting check>

- <F107:
- <F108:
- <F148:
- <F149:
- <F379:
- <F470:
- <F471:
- <F472:
- <F473:

to

- <F479:
- <F669:
- <F670:
- <F671:
- <F681:
- <F682:
- <F683:
- <F685:
- <F686:
- <F687:
- <F688:
- <F690:
- <F750:
- <F790:

Terminal RX input voltage select>
Terminal RR input select>
Terminal Al4 input select>
Terminal Al5 input select>

PG option voltage>

RR input bias>

RR input gain>

RX input bias>

RX input gain>

AlS input gain>

Terminal FP switching>
Terminal AM function>

Terminal AM adjustment>
Terminal FM switching>
Terminal FM inclination polarity>
Terminal FM bias>

Terminal FM upper-limit level>
Terminal AM switching>
Terminal AM inclination polarity>
Terminal AM bias>

Terminal AM upper-limit level>
EASY key function>

Panel display at power on>

- <F791: 1st and 2nd characters of F790> - <F798: 15th and 16th characters of F790>
- <F809: Operation panel connection priority>

- <F880: Free memorandum>

- <A005 - A008: >

- <C081 - C096: >

4: Clear past trips

Initialize (clear) the history information of eight past trips.

No parameter is changed.

When you select the setting and press the [OK] key, nothing appears momentarily, the same content
displayed at power on appears, and the mode enters [Standard mode].

5: Clear cumulative run time

Clear cumulative run time to 0.

When you select the setting and press the [OK] key, nothing appears momentarily, the same content
displayed at power on appears, and the mode enters [Standard mode].

6: Initialize typeform
Clear a trip if the type error "EtyP" occurs.
However, if it occurs, contact your Toshiba distributor.
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When you select the setting and press the [OK] key, nothing appears momentarily, the same content
displayed at power on appears, and the mode enters [Standard mode].

7: Store user settings
Store the setting values of all current parameters.

8: Rewrite user settings

Rewrite the setting values of the parameters stored in "7: Store user settings" to the inverter.

You can use parameter initial settings specific for users with "7: Store user settings" and "8: Rewrite
user settings."

9: Clear cumulative fan run time

Clear cumulative fan run time to 0.

Set it, for example, when you have replaced the cooling fan.

When you select the setting and press the [OK] key, nothing appears momentarily, the same content
displayed at power on appears, and the mode enters [Standard mode].

12: Clear number of starting

Clear the values on the monitor to 0 for the number of starting, the number of forward starting, and
the number of reverse starting.

When you select the setting and press the [OK] key, nothing appears momentarily, the same content
displayed at power on appears, and the mode enters [Standard mode].

13: Default setting 2 (complete initialization)

Return all parameters to their default settings at a time.

When you select the setting and press the [OK] key, "Init" blinks in the main area and "Initializing"
appears under it for a while.

They disappear momentarily, the same content displayed at power on appears, and the mode
enters [Standard mode].

All parameters are returned to their default settings, and the history data of past trips is also cleared.

&®  stop 0.0Hz
=—15:20

Standard mode

Init

Initializing...

Easy Screen Copy Monitor

« Set <tyP: Default setting> after stopping the inverter. You cannot set it during run.
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I 5.3 Setting other basic parameters
This section describes basic parameters not included in [5.2].
Set any parameter in the [Setting mode].
5.3.1 Setting energy savings
<AUE: Eco-standby power setting>
)  sToP 0.0Hz

Basic parameter

m Function
Turn off the unused function to reduce standby electricity.

m Parameter setting

AUE : Eco-standby power setting

1: Embedded Ethernet OFF

AUE

Title

Parameter name

Eco-standby power
setting

Default
Adjustment range
setting

0: - 0
1: Embedded Ethernet OFF

Note) The setting value becomes 0 after execution, but a check mark is added to the previous setting
value.

m Selecting a setting value

1: Embedded Ethernet OFF
Standby electricity can be reduced when you do not use the embedded Ethernet.
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5.3.2 Selecting an overload protection characteristic

<AUL: Multi-rating select>

®  sTop 0.0Hz
Basic parameter AUL : Multi-rating select [a]

1:-

2: ND rating (120%-60s)(0 after set)

3: HD rating (150%-60s)(0 after set)
4: -

A v i

m Function

Select an inverter overload protection characteristic suited for the torque characteristic of the
machine.

m Parameter setting

Title Parameter name Adjustment range

Default
setting

AUL Multi-rating select 0,1: - 3
2: ND rating (120%-60s) (O after execution)

3: HD rating (150%-60s) (0 after execution)

4-8: -

Note) The setting value becomes 0 after execution, but a check mark is added to the previous
setting value.

m Selecting a setting value

2: ND rating (120%-60s) (0 after execution)
Select this value when applying the machine with variable torque characteristic.
Example) Fan, pump, blower, etc.

3: HD rating (150%-60s) (0 after execution)

Select this value when applying the machine with constant torque characteristics.

Example) Conveyor, load transporting machinery, crane, concrete mixer, compressor, making
machine, machine tool, etc.

» The default setting of some parameters are different between HD rating and ND rating. Refer to
[11. 6].

VF-AS3 5-35 5. [Fundamental operation] How to use parameters



TOSHIBA E65820620

5.3.3 Acceleration/deceleration time adjustment
automatically according to load

<AU1: Automatic Acc/Dec>

®  stop 0.0Hz
Basic parameter AU1 : Automatic Acc/Dec '

0: Disabled v

1: Automatic Acc/Dec
2: Automatic Acc only

m Function

This is a parameter that automatically adjusts the acceleration/deceleration time according to the
load condition to prevent an overcurrent trip during acceleration/deceleration.

B Small load Large load
Output frequency (Hz) Output frequency (Hz)

A A
<FH> [----- : - <FH> |------, ;
= —
0 | | > Time (s) 0 | | > Time (s)
Acceleration time  Deceleration time Acceleration time Deceleration time
Acceleration/deceleration time -> decrease Acceleration/deceleration time -> increase
m Parameter setting
Default
Title Parameter name Adjustment range
setting
AU1 Automatic Acc/Dec 0: Disabled 1
1: Automatic Acc/Dec
2: Automatic Acc only

m Selecting a setting value
1: Automatic Acc/Dec
The acceleration/deceleration time is adjusted automatically in the range in which the output current
does not exceed the rated current of the inverter. The adjustment range is 1/8 to 8 times as long as
the time set with <ACC: Acceleration time 1> and <dEC: Deceleration time 1>. If you set suitable
values for the average load with <ACC: Acceleration 1> and < d EC: Deceleration 1> in advance, it
will be easy to deal with load fluctuation.

2: Automatic Acc only
Only the acceleration time is adjusted automatically. The speed is decelerated according to the
setting of <dEC: Deceleration time 1>.
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» Use this parameter with the motor connected.

0 * 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.

* When using the optional braking resistor or braking unit, do not set <AU1: Automatic Acc/Dec>

Important
to "1". Otherwise, braking resistor overload may occur during deceleration.
» When the acceleration/deceleration time is automatically set, the acceleration/deceleration time
Memo is always changed according to the load. For machinery that requires constant acceleration/

deceleration time, accelerate or decelerate with the setting time of <ACC: Acceleration time 1>
and <dEC: Deceleration time 1> instead of using this function. For details, refer to [5. 2. 4].
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5.3.4 Selecting motor control method

<Pt: VIf Pattern>

X STOP 0.0Hz
=—15:24

Basic parameter Pt : V/f Pattern
0: V/f constant v

1: Variable torque
2: Automatic torque boost
3: Vector control 1
4: Energy savings
A 7 id

m Function

This is a parameter to select the motor control method according to the characteristics and
application of the machinery.

» With <AU2: Torque boost macro>, you can set <Pt> of this parameter to "2: Automatic torque
boost", "3: Vector control 1", and "4: Energy savings" and <F400: Offline auto-tuning > to "2"
simultaneously.

Memo

m Parameter setting

Default
Title Parameter name Adjustment range
setting

Pt V/f Pattern V/f constant 0
Variable torque

Automatic torque boost

Vector control 1

Energy savings

Dynamic energy savings (for fan and pump)
PM motor control

VI/f 5-point setting

. Vector control 2 (speed / torque)

10: PG feedback control

11: PG feedback vector control (speed /
torque)

12: -

OoNORON2O

m Selecting a setting value

0: VIf constant

This is a typical control method of an inverter, and the inverter is controlled so that the ratio of the
output frequency (f) and the output voltage (V) becomes almost constant.

It is applied to loads with equipment like conveyors that requires the same torque at low speeds as
at rated speeds.
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Output voltage (V)
A

<vLv: Base frequency voltage 1>

: »  Output frequency (Hz
<vL: Base frequency 1> P 9 y (H2)

To increase the torque at low speeds, increase the setting value of <vb: Manual torque boost 1>. For
details, refer to [5. 3. 6].

1: Variable torque
This is applied to loads such as fans, pumps and blowers in which the torque is proportional to the

square of load motor speed.
Output voltage (V) B

A

<vLv: Base frequency voltage 1>

: »  Output frequency (Hz
<vL: Base frequency 1> P 9 y (H2)

2: Automatic torque boost

The load current in the speed range from startup to base frequency is detected and the output
voltage (torque boost) from the inverter is automatically adjusted. This gives steady torque for stable
operation.

It is applied to loads that require torque.

Output voltage (V)
A

<vLv: Base frequency voltage 1>

m: Automatically 0 * » Output frequency (Hz)
- <vL: Base frequency 1>
adjusted to torque

boost value

Operation may become unstable depending on loads. In this case, set <Pt> = "0: V/f constant" and
increase the value of <vb: Manual torque boost 1>.

Setting of motor parameters
When <Pt> is "2", setting of motor parameters is required.
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When the motor you are using is a 4P Toshiba premium efficiency motor which has the same capac-
ity as the inverter, there is basically no need to set the parameters.

First, look at the motor name plate and set the following parameters.

» <vL: Base frequency 1> (Rated frequency)

» <vLv: Base frequency voltage 1> (Rated voltage)

» <F405: Motor rated capacity>

» <F415: Motor rated current>

* <F417: Motor rated speed>

Next, perform auto-tuning. Two parameter setting methods are provided.

1) Setting with <AU2: Torque boost macro>

Set <AU2: Torque boost macro> to "1". Set <Pt> to "2: Automatic torque boost" and <F400:
Offline auto-tuning> to "2" simultaneously.
For details, refer to [5. 3. 5].

2) Setting with <F400: Offline auto-tuning>

Set <F400: Offline auto-tuning> to "5".

For details, refer to [6. 23. 1].

* If an auto-tuning error occurs, set motor parameters individually by referring to [6. 23. 1]
"mSetting method 4: Manually setting motor parameter".

3: Vector control 1

High-torque and high-precision stable operation is realized in the speed range from startup to base
frequency.

It is applied to load transporting machinery and elevators that require high torque and machine tools
that require high precision.

» High starting torque can be obtained.

* ltis effective when smooth stable operation from a low speed is required.

* The change of motor speed caused by load fluctuation is suppressed to realize high-precision
operation.

When <Pt> is "3", setting of motor parameters is required.

When the motor you are using is a 4P Toshiba premium efficiency motor which has the same capac-
ity as the inverter, there is basically no need to set the parameters.

In other cases, look at the motor name plate and set the following parameters.

» <vL: Base frequency 1> (Rated frequency)

» <vLv: Base frequency voltage 1> (Rated voltage)

» <F405: Motor rated capacity>

* <F415: Motor rated current>

* <F417: Motor rated speed>

Three parameter setting methods are provided.

1) Setting with <AU2: Torque boost macro>
Set <AU2: Torque boost macro> to "2". Set <Pt> to "3: Vector control 1" and <F400: Offline
auto-tuning> to "2" simultaneously.
For details, refer to [5. 3. 5].

2) Setting with <F400: Offline auto-tuning>

Set <F400: Offline auto-tuning> to "5".
For details, refer to [6. 23. 1].
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* If an auto-tuning error occurs, set motor parameters individually by referring to [6. 23. 1]
"mSetting method 4: Manually setting motor parameter”.

3) Manual setting

Set each motor constant.
For details, refer to [6. 23. 1].

4: Energy savings
Energy can be saved in all speed ranges by detecting load current and flowing the optimum current
that fits the load.

When <Pt> is "4", setting of motor parameters is required.

When the motor you are using is a 4P Toshiba premium efficiency motor which has the same capac-
ity as the inverter, there is basically no need to set the parameters.

In other cases, look at the motor name plate and set the following parameters.

« <vL: Base frequency 1> (Rated frequency)

» <vLv: Base frequency voltage 1> (Rated voltage)

* <F405: Motor rated capacity>

» <F415: Motor rated current>

» <F417: Motor rated speed>

Three parameter setting methods are provided.

1) Setting with <AU2: Torque boost macro>
Set <AU2: Torque boost macro> to "3". Set <Pt> to "4: Energy savings" and <F400: Offline

auto-tuning> to "2" simultaneously.
For details, refer to [5. 3. 5].

2) Setting with <F400: Offline auto-tuning>

Set <F400: Offline auto-tuning> to "5".

For details, refer to [6. 23. 1].

* If an auto-tuning error occurs, set motor parameters individually by referring to [6. 23. 1]
"mSetting method 4: Manually setting motor parameter”.

3) Manual setting

Set each motor constant.
For details, refer to [6. 23. 1].

5: Dynamic energy savings (for fan and pump)

Energy can be saved in all speed ranges by detecting load current and flowing the optimum current
that fits the load. Even in a low-speed range with especially decreased efficiency, more substantial
energy savings than those provided when <Pt> is "4: Energy savings" can be achieved by
controlling to maximize the efficiency.

The inverter cannot respond to rapid load fluctuations, so this setting should be used only for loads,
such as fans and pumps that have less load fluctuations.

When <Pt> is "5", setting of motor parameters is required.

When the motor you are using is a 4P Toshiba premium efficiency motor which has the same capac-
ity as the inverter, there is basically no need to set the parameters.

In other cases, look at the motor name plate and set the following parameters.

» <vL: Base frequency 1> (Rated frequency)

» <vLv: Base frequency voltage 1> (Rated voltage)

VF-AS3

5-41 5. [Fundamental operation] How to use parameters




TOSHIBA

E6582062@

» <F405: Motor rated capacity>
* <F415: Motor rated current>
* <F417: Motor rated speed>
Two parameter setting methods are provided.

1) Setting with <F400: Offline auto-tuning>
Set <F400: Offline auto-tuning> to "5".
For details, refer to [6. 23. 1].

* If an auto-tuning error occurs, set motor parameters individually by referring to [6. 23. 1]
"mSetting method 4: Manually setting motor parameter".

2) Manual setting

Set each motor constant.
For details, refer to [6. 23. 1].

6: PM motor control
Permanent magnet motors (PM motors) that are highly efficient can be operated in sensor-less

operation.

Setting of parameters for PM motor is required. For details, refer to [6. 23. 2].

7: VIf 5-point setting
V/f control characteristics can be created according to machinery. Set frequency and voltage in five
points and run the inverter with V/f control characteristics derived by connecting these points.

Set five points from VF1 to VF5 with the following parameters <F190> to <F199>.

Title Parameter name Adjustment range Unit Default setting
F190 V/f 5-point VF1 frequency 0.0 - FH Hz 0.0
F191 V/f 5-point VF1 voltage 0.0-125.0 o 1 0.0
F192 VI/f 5-point VF2 frequency 0.0 - FH Hz 0.0
F193 V/f 5-point VF2 voltage 0.0-125.0 o 1 0.0
F194 V/f 5-point VF3 frequency 0.0 - FH Hz 0.0
F195 V/f 5-point VF3 voltage 0.0-125.0 o ™1 0.0
F196 V/f 5-point VF4 frequency 0.0 - FH Hz 0.0
F197 V/f 5-point VF4 voltage 0.0-125.0 o ™1 0.0
F198 V/f 5-point VF5 frequency = 0.0 - FH Hz 0.0
F199 V/f 5-point VF5 voltage 0.0-125.0 o "1 0.0
*1 100% with 200 V for 240 V class and 400 V for 480 V class.
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V/f 5-point setting

Output voltage (V)

<vLv: Base frequenCy —» | -cccmmmmmo e ;
voltage 1> <F1905 [ ommen g VF5 |

T R :
<F195> frmmmmmmmmnn o :

<F191> | ..
<F193> — 5 | 10
<vb> H

» Output frequency (Hz)
<F190> <F192> <F194> <F196> <F198>  <vL:
Base frequency 1>

» Set <vb: Manual torque boost 1> to approximately 0 to 3% of the base frequency voltage. If the
setting value is too large, it may impair the linearity between points.

« If the inclination of the set V/f is above 8.25%/Hz, Points setting alarm 2 "A-02" occurs.
When "A-02" alarm occurs, internal V/f is limited to 8.25%/Hz.

O

Important

9: Vector control 2 (speed / torque)

It is applied to torque control.

Vector control realize high-torque and high-precision stable operation in the speed range from
startup to base frequency.

It is applied to load transporting machinery and elevators that require high torque and machine tools
that require high precision.

» High starting torque can be obtained.

* |t is effective when smooth stable operation from a low speed is required.

» The change of motor speed caused by load fluctuation is suppressed to realize high-precision
operation.

When <Pt> is "9", setting of motor parameters is required.

When the motor you are using is a 4P Toshiba premium efficiency motor which has the same capac-
ity as the inverter, there is basically no need to set the parameters.

In other cases, look at the motor name plate and set the following parameters.

» <vL: Base frequency 1> (Rated frequency)

» <vLv: Base frequency voltage 1> (Rated voltage)

* <F405: Motor rated capacity>

* <F415: Motor rated current>

» <F417: Motor rated speed>

Two parameter setting methods are provided.

1) Setting with <F400: Offline auto-tuning>

Set <F400: Offline auto-tuning> to "5".

For details, refer to [6. 23. 1].

* If an auto-tuning error occurs, set motor parameters individually by referring to [6. 23. 1]
"mSetting method 4: Manually setting motor parameter”.

2) Manual setting

Set each motor constant.
For details, refer to [6. 23. 1].
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10: PG feedback control

Vector control is performed by using speed feedback signals from the motor.

Attach the PG feedback option to the inverter. Use a motor with speed sensor (encoder) and
connect signals from the encoder to the PG feedback option.

In the following cases, use <Pt> = "11: PG feedback vector control (speed / torque)"

» To perform torque control

» To perform speed control that requires high precision

* When low-speed operation (with motor slip frequency or less) of regeneration is required

When <Pt> is "10", setting of motor parameters is required.

Look at the motor name plate and set the following parameters first.
» <vL: Base frequency 1> (Rated frequency)

» <vLv: Base frequency voltage 1> (Rated voltage)

» <F405: Motor rated capacity>

* <F415: Motor rated current>

* <F417: Motor rated speed>

Two parameter setting methods are provided.

1) Automatic setting with auto-tuning

Set <F400: Offline auto-tuning> to "5".
For details, refer to [6. 23. 1].

2) Manual setting

Set each motor constant.
For details, refer to "Digital Encoder Instruction Manual" (E6582148).

11: PG feedback vector control (speed / torque)

Vector control is performed by using feedback signals from the motor. It is applied to high-precision
speed control and torque control.

Attach the PG feedback option to the inverter. Use a motor with speed sensor (encoder) and
connect signals from the encoder to the PG feedback option.

Torque control is performed based on the torque command, so the motor speed depends on the
relationship between the load torque and the motor generated torque.

When <Pt> is "11", setting of motor parameters is required.

Look at the motor name plate and set the following parameters first.
» <vL: Base frequency 1> (Rated frequency)

» <vLv: Base frequency voltage 1> (Rated voltage)

* <F405: Motor rated capacity>

» <F415: Motor rated current>

* <F417: Motor rated speed>

Two parameter setting methods are provided.

1) Automatic setting with auto-tuning
Set <F400: Offline auto-tuning> to "5".
For details, refer to [6. 23. 1].

2) Manual setting

Set each motor constant.
For details, refer to "Digital Encoder Instruction Manual" (E6582148).
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m Cautions for automatic torque boost and vector control

» Look at the motor name plate and be sure to set the following parameters.

- <vL: Base frequency 1> (Rated frequency)

- <vLv: Base frequency voltage 1> (Rated voltage)
- <F405: Motor rated capacity>

- <F415: Motor rated current>

- <F417: Motor rated speed>

» The vector control exerts its characteristics effectively within the speed range of <vL: Base
frequency 1>. The same characteristics will not be obtained in speed ranges over the base
frequency.

* When using vector control, set <vL: Base frequency 1> in the range of 40 to 120 Hz.

» Use a three-phase motor with a capacity that is the same as the inverter's rated capacity or one
rank below. The minimum applicable motor capacity is 0.1 kW.

» Use a motor that has 2 to 16 P.

* Operate one motor in combination with one inverter. Vector control cannot be used when one
inverter is operated with more than one motor. When using a combination of several motors, set
<Pt> to "0: V/f constant".

* The maximum length of wires between the inverter and motor is 30 m. If the wires are longer than
30 m, be sure to perform offline auto-tuning with the wires connected. However, the effects of
voltage drop due to resistance of wiring cause motor-generated torque in the vicinity of base
frequency to be somewhat lower.

* When a reactor or motor-end surge voltage suppression filter is connected between the inverter
and a motor, the motor's generated torque may fall. Performing offline auto-tuning may also cause
a trip "Etn1". When a trip has occurred, connect the inverter and the motor directly to perform
offline auto-tuning, or set motor parameters by referring to the test record of the motor.

« Attach the speed sensor used for PG feedback control directly to the motor. If it is attached via a
gear, etc., rigidity is not ensured, causing hunting of the motor or a trip of the inverter.

« If the motor is not connected or a motor with extremely small capacity is connected for operation
for the purpose of operation check of the inverter, etc., set <Pt> to "0: V/f constant" temporarily. If
it is set to Automatic torque boost, Vector control, PM control, PG feedback control, or PG feed-
back vector control, normal operation may not be possible.

» <Pt: V/f Pattern> is valid only with No.1 motor.
« Ifitis switched to No.2 to 4 motor, V/f constant control is applied regardless of the setting of <Pt>.

m Cautions for PM motor control
« If the motor is not connected or a motor with extremely small capacity is connected for operation
for the purpose of operation check of the inverter, etc., set <Pt> to "0: V/f constant" temporarily. If it
is set to PM motor control, normal operation may not be possible.

m Cautions for motor control
» Set the upper limit for frequency command to a value which is three or four times the value of
<vL>.
» The value of run frequency is limited to a value which is ten times or less the values of <vL>, and
the alarm "A-05" will appear when it is exceeded.
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« If the inclination of the set V/f is over 8.25%/Hz, the alarm "A-02" will appear. When "A-02" alarm
occurs, internal V/f is limited to 8.25%/Hz.
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5.3.5 Setting parameters for torque boost and energy
saving easily

<AU2: Torque boost macro>

®  stop 0.0Hz
Basic parameter AU2 : Torque boost macro '
0: Disabled v

1: Auto torque boost + auto-tuning
2: Vector control 1 + auto-tuning
3: Energy savings + auto-tuning

m Function
This parameter is used to set V/f Pattern of the inverter and offline auto-tuning of motor parameters
simultaneously for machinery that requires torque boost and energy saving.

m Parameter setting

Default
Title Parameter name Adjustment range
setting

AU2 Torque boost macro 0: Disabled 0
1: Automatic torque boost + offline auto-tuning

2: Vector control 1 + offline auto- tuning

3: Energy savings + offline auto-tuning

» Before setting <AU2: Torque boost macro>, look at the motor name plate and be sure to set the
following parameters.
- <vL: Base frequency 1> (Rated frequency)
0 - <vLv: Base frequency voltage 1> (Rated voltage)
- <F405: Motor rated capacity>
Important - <F415: Motor rated current>

- <F417: Motor rated speed>
Set other motor parameters as necessary.

m Selection of setting value

1: Automatic torque boost + offline auto-tuning

This is applied to loads that require torque.

The load current in the speed range from startup to base frequency is detected and the output

voltage (torque boost) from the inverter is automatically adjusted. This gives steady torque for stable

operation.

* When <AU2: Torque boost macro> is set to "1", <Pt: V/f Pattern> is set to "2" automatically.

* The same characteristics can be obtained by setting <Pt> to "2: Automatic torque boost" and
<F400: Offline auto-tuning> to "2: Auto-tuning at run command (0 after execution)". For details,
refer to [6. 23. 1].
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2: Vector control 1 + offline auto- tuning

This is applied to load transporting machinery and elevators that require high torque and machine
tools that require high precision.

High-torque and high-precision stable operation is realized in the speed range from startup to base
frequency.

* When <AU2: Torque boost macro> is set to "2", <Pt: V/f Pattern> is set to "3" automatically.

* The same characteristics can be obtained by setting <Pt> to "3: Vector control 1" and <F400:
Offline auto-tuning> to "2: Auto-tuning at run command (0 after execution)". For details, refer to [6.
23.1].

3: Energy savings + offline auto-tuning

This is applied to machinery such as fans and pumps that requires energy saving.

Energy can be saved in all speed ranges by detecting load current and flowing the optimum current

that fits the load.

* When <AU2: Torque boost macro> is set to "3", <Pt: V/f Pattern> is set to "4" automatically.

* The same characteristics can be obtained by setting <Pt> to "4: Energy savings" and <F400:
Offline auto-tuning> to "2: Auto-tuning at run command (0 after execution)". For details, refer to [6.
23.1].

m If vector control cannot be set

First read the precautions about vector control in [5. 3. 4].
If the desired torque cannot be obtained, refer to [6. 23], [6. 25].
If auto-tuning error "Etn1" appears, refer to [6. 23. 1], [6. 23. 2].

m Parameters set simultaneously with <AU2: Torque boost macro>
<AU2: Torque boost macro> is a parameter to set <Pt: V/f Pattern> and <F400: Offline auto-tuning>
simultaneously.
Therefore, if <AU2> is changed, the following relevant parameters are changed automatically.

Automatically set parameters

<AU2> <Pt> <F400>
0 0 is displayed after resetting it - Check the setting value of <Pt>. - -
1 Automatic torque boost + offline 2 Automatic torque boost 2 Execute
auto-tuning (0 after execution)
2 Vector control + offline auto-tuning 3 Vector control 1 2 Execute

(0 after execution)

3 Energy savings + offline auto- 4 Energy savings 2 Execute
tuning (0 after execution)

» For details of offline auto-tuning, refer to [6. 23. 1].
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5.3.6 Increasing starting torque
<vb: Manual torque boost 1>
®  sTOP 0.0Hz
=—15:25
Basic parameter vb :Manual torque boost 1
| ° 8 O
%
Min: 0.00 Max: 30.00
X1000 X100 X10 X1

m Function

The starting torque is increased by increasing the setting value when starting torque is required. It is

valid when the setting value of <Pt: V/f Pattern> is "0: V/f constant", "1: Variable torque", or "7: V/f 5-
point setting".

m Parameter setting

Title Parameter name Adjustment range Unit Default setting

vb Manual torque boost 1 0.00 - 30.00 % 1

*1 Depending on the capacity. Refer to [11. 6].

m Reference of setting
100% is based on 200V, or 400V.
Set the value within +2% of the default setting, generally.

Output voltage (V)
A

<vLv: Base frequency voltage 1>

<vb> (%)

. »  Output frequency (Hz
<vL: Base frequency 1> P a y (Hz)

» The optimum value is programmed for each inverter capacity by default setting. When a value

larger than the reference value is set, an overcurrent trip may occur at startup.
» Repeated operation with excessive torque boost may cause failure of IGBT in the power circuit.
Important When larger stating torque is required, consider using vector control.

For details, refer to [5. 3. 4].
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5.3.7 Operating by switching frequency command with
external logic signal

<Sr0: Preset speed 0> to <Sr7: Preset speed 7>

®  stop 0.0Hz
E=—15:26
Basic parameter Sr1 :Preset speed 1
<F287: Preset speed 8> to <F294: Preset speed 15> O ° O
<F964: Preset speed 16> to <F979: Preset speed 31> Hz
Min: 0.0 Max: 60.0
X1000 X100 X10 X1

m Function
The frequency commands are switched with external logic signals. For example, high speed and
low speed are switched with 1-speed and 2-speed. Up to 31-speed can be set.
They can be used as interruption frequency commands because they have priority over other frequency
commands.

m Parameter setting

Title Parameter name Adjustment range Unit Default setting
Sr0 Preset speed 0 LL-UL Hz 0.0
Sr1 to Sr7 Preset speed 1 -7 LL - UL Hz 0.0
F287 to F294 Preset speed 8 - 15 LL-UL Hz 0.0
F964 to F979 Preset speed 16 - 31 LL-UL Hz 0.0

» They are valid in the case of run/stop with terminals. Set <CMOd: Run command select> to "0".

For details, refer to [5. 2. 1].
» Preset speed 16 to 31 are set only by terminal input. They cannot be set via communication.
» Preset speed 16 to 31 do not support preset speed with the functions. If these functions are

Important
required, select preset speed 1 to 15.

m Reference of setting
Set the frequency to be used for preset speed 1 to 31 with <Sr1: Preset speed 1> to <F979: Preset
speed 31>,
When the preset speed command (external logic signal) is off, the frequency command set with
<FMOd: Frequency command select 1> is valid. When <FMOd: Frequency command select 1> is
"12: Sr0", the setting value of <Sr0: Preset speed 0> becomes the frequency command.

» The preset speed command is always given priority when other frequency commands are input
at the same time.
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m Setting example of preset speed frequency
Here is a case of sink logic (when the slide switch [SW1] is set to SINK).

Termi- Preset speed operation

nal 1 2 3 4 5 6 7 8 9 |10 1M |12 | 13| 14 | 15
[S1]1 | v - v - v v - v - v - v - v
[S2] - v | vV - - v | vV - - v | vV - - v | vV
[S3] - - - v | vV | vV |V - - - - v v | vV |V
[S4] - - - - - - - v | vV |V | v | Vv |V |V ]|V
[S5] - - - - - - - - - - - - - - -
Termi- Preset speed operation

nal [ 16 [ 17 {18 | 19 | 20 | 21 | 22 | 23 |24 |25 |26 | 27 | 28 | 29 | 30 | 31
BT - v |- v |-{v|-|v]-[v-1v]-1Tv-1v
S2] | - VAN RV N VAN VA I TV [V - N VA
3T -1 -1 -] - [V | v V[V ]| -[-]-1-[v][v[v]|V
[S4] - - - - - - - - v v v v v v v v
[S5] v v v v v v v v v v v v v v v v

v: ON, - : OFF (When it is all OFF, then frequency command other than Preset speed operation is
enabled.)

Set the input terminal functions as follows.

* <F114: Terminal S1 function 1> = "10: Preset speed switching 1"
* <F115: Terminal S2 function> = "12: Preset speed switching 2"

» <F116: Terminal S3 function> = "14: Preset speed switching 3"

* <F117: Terminal S4 function> = "16: Preset speed switching 4"

» <F118: Terminal S5 function> = "118: Preset speed switching 5"

Connect them as shown in the digram below.

In case of sink logic

F Fwd run
ccC Common
S1 Preset speed switching 1
S2 Preset speed switching 2
S3 Preset speed switching 3
S4 Preset speed switching 4
S5 Preset speed switching 5

The following is an operation example of preset speed 1 - 3.
In this case, set <Sr1: Preset speed 1> to <Sr3: Preset speed 3>.
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Output frequency (Hz)
<Sr1>

» Time
Terminal [F] ; : ON
' ' ! OFF
Terminal [S1] : ' ON
(Preset speed switching 1) : OFF

Terminal [S2] |—| ' ON

(Preset speed switching 2) OFF
m  When changing frequency command during run
B The frequency command can be changed during run with preset speed command.

Set <F724: Frequency setting target by touch wheel> to "1: FC + Preset speed". When you operate
the touch wheel during run with preset speed command, the frequency command can be changed.
When you press the [OK] key, the setting value of the preset speed frequency can be changed.

Title Parameter name Adjustment range Default setting
F724 Frequency setting target 0: Panel run frequency command (FC) 0
by touch wheel 1: FC + Preset speed

0: Panel run frequency command (FC)
Sets the frequency command from the operation panel.

1: FC + Preset speed
Sets the frequency command from the operation panel during run with the preset speed command.

» While the frequency command is being adjusted, the frequency for running is switched if other
preset speed command is input. However, the screen display and the adjustment target of the
touch wheel are not switched. When you press the [OK] key, the display is switched to the
current frequency for running.

Memo

m Setting of operation function

For preset speed frequency commands of 1-speed to 15-speed, functions such as direction of
rotation, acceleration/deceleration time, V/f control, and torque limit can be set.

After setting <F560: Preset speed operation style> to "1: With function”, set functions with <F561
Preset speed 1> to <F576: Preset speed 15>.
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Title Parameter name Adjustment range Default setting
F560 Preset speed operation 0: Frequency only 0
style 1: With function

0: Frequency only
Only the frequency command is valid.

1: With function

For each preset speed commands of 1-speed to 15-speed, direction of rotation, acceleration/
deceleration time, V/f control, and torque limit can be set.

In this case, the direction of rotation of the motor is as set with <F561: Operation function (1-speed)>
to <F576: Operation function (0-speed)>, not as the input of terminal [F] or terminal [R].

Title Parameter name Adjustment range Default setting
F561 - F575 Operation function (1- 0: Fwd run 0
speed) to Operation +1: Rev run
function (15-speed) +2: Acc/Dec switching signal 1
+4: Acc/Dec switching signal 2
F576 Operation function (0- +8: V/f switching signal 1
speed)

+16: V/f switching signal 2
+32: Torque limit switching signal 1
+64: Torque limit switching signal 2

Add the values of the functions to be used for setting. For example, when using the functions of Rev
run (+1) and Acc/Dec switching signal 1 (+2), set "3" (+1+2=+3).
Do not set +8, or +16 to F576.
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5.3.8 Setting PID control

<FPId: PID1 set value>

&K STOP

0.

OHz
=—15:27

FPId :PID1 set value

Basic parameter

Min: 0.0

0.0

Max: 60.0

X1000 X100

X10 X1

m Function

This parameter is applied to process control including keeping airflow, pressure, and the amount of

flow constant.

The set value and the feedback signal (4 - 20 mA, 0 - 10 V) from the detector are compared, and the

frequency is changed toward the set value.

m Parameter setting

Title Parameter name Adjustment range

FPId PID1 set value F368 to F367

Unit
Hz

0.0

Default setting

m Reference of setting
1) Selecting set value and feedback input

Set the set value of PID control with <F389: PID1 set value select> and the feedback input

value with <F360: PID1 feedback input select>.
» For <F389>, do not set the signal used for <F360>.

* When the feedback value and the set value match, the signal can be output. Assign function
"144: PID 1, 2 frequency command agreement” to the output terminals.
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Default
Title Parameter name Adjustment range

setting

F389 PID1 set value select selected by FMOd/F207 0
Terminal RR

Terminal RX

Terminal Il

Terminal Al4 (option)

Terminal Al5 (option)

6-11: -

12: FPId

13, 14: -

15: Terminal Up/Down frequency

16: Pulse train

17: High resolution pulse train (option)
18, 19: -

20: Embedded Ethernet

21: RS485 communication (connector 1)
22: RS485 communication (connector 2)
23: Communication option

aRrRWN=2O

F360 PID1 feedback input 0: -
select 1: Terminal RR

2: Terminal RX

3: Terminal Il

4: Terminal Al4 (option)

Terminal Al5 (option)

6-16: -

17: High resolution pulse train (option)

o

2) Setting contents of PID control
Set <F359: PID control 1> to "1: Process PID control".

Default
Title Parameter name Adjustment range Unit
setting

F359 PID control 1 0: Disabled 0
1: Process PID control

2: Speed PID control

3: Easy positioning P control

4: Dancer control

5-10: -

11: Minus Process PID control

12: Minus Speed PID control

13: Minus Easy positioning P control

14: Minus Dancer control

F367 PID1 set value upper- 0.0-FH Hz 50.0/60.0
limit

F368 PID1 set value lower-limit = 0.0 - F367 Hz 0.0

Set <ACC: Acceleration time 1> and <dEC: Deceleration time 1> to the time that is suitable for

the system. Refer to [5. 2. 4].

To limit the setting values, set the following parameters.

* To limit the set value: <F367: PID1 set value upper-limit>, <F368: PID1 set value lower-limit >

* To limit the output frequency: <UL: Upper limit frequency>, <LL: Lower limit frequency>
(Refer to [5. 2. 3].)
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* PID control can be temporarily turned off with an external signal. Assign "36: PID control OFF"
to an input terminal.

Memo | « PID control should be OFF when very low speed drive is needed.

« If speed PID is selected, motor is possibly rotating forward and reverse. If you don't want to
rotate reverse, set <F311: Reverse inhibited> or select process PID (<F359>=1, or 11).

3)

Adjusting PID control gain level
Adjust the PID control gain level according to the set values, the feedback signals, and the
object to be controlled.

F362
F363

F366

Default
Title Parameter name Adjustment range Unit
setting
PID1 proportional gain 0.01-100.0 - 0.30
PID1 integral gain 0.01-100.0 g1 0.20
PID1 differential gain 0.00 - 2.55 S 0.00

<F362: PID1 proportional gain>

This parameter adjusts the proportional gain level of PID control. A correction value proportional
to the particular deviation (the difference between the set value and the feedback value) is
obtained by multiplying this deviation by the parameter setting.

A larger P-gain adjustment value gives faster response. Too large an adjustment value,
however, results in an unstable event such as hunting.

Output frequency
A
<F362> Large «— PIDsetvalue

Fast response

<F362> Small

Slow response

> Time

<F363: PID1 integral gain>
This parameter adjusts the integral gain level of PID control. Any remaining deviations (residual
deviation offset) during proportional action are cleared to zero.

A larger I-gain adjustment value reduces residual deviations. Too large an adjustment value,
however, results in an unstable event such as hunting.
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Output frequency
A

<F363> Small

—_ S <— PID set value

T

Residual deviation
<F363> Large

»  Time

The integral/derivative amount of PID control can be reset with an external signal. Assign function
number "52: PID differential/integral reset" to an input terminal.

<F366: PID1 differential gain>

This parameter adjusts the differential gain level of PID control. This gain increases the speed

of response to a rapid change in deviation (difference between the set value and the feedback

value). Note that setting the gain beyond necessity may cause fluctuations in output frequency, B
and thus operation to become unstable.

A

(Previous deviation) - (Current deviation)

\J

Feedback value A

<F366> Large

<F366> Small
» Time

The integral/derivative amount of PID control can be reset with an external signal. Assign "52:
PID differential/integral reset" to an input terminal.

4) Adjusting feedback input

Make adjustment by converting input level of the feedback value into frequency. Refer to [6. 6.
2].

VF-AS3 5-57 5. [Fundamental operation] How to use parameters



TOSHIBA E65820620

Example of 0 - 10 Vdc voltage input setting Example of -10 - +10 Vdc voltage input setting
Output frequency (Hz) Output frequency (Hz)

A A

<F204> f--mmmmmmmeeeaeae <F213> |-mmmmmmmmeeeae

(60Hz) ' (60Hz) '
<F202> <F211>
(0Hz) Ly . . (0Hz) . > . .
oV 10V Terminal [RR] input value oV 10V Terminal [RX] input value
<F201> <F203> <F210> <F212>

0% 100% 0% 100%

Example of 4 - 20 mAdc current input setting

Output frequency (Hz)

A
<F219> fomoommceceea
(60Hz) '
<F217> ;
(OHz) Ly ; ;
vy 2omA> Terminal [II] input value
<F216> <F218>
0% 100%

5) Setting the time elapsed before PID control starts

Waiting time until starting PID control system can be set to avoid PID control until the control
system becomes stable at power on.

The inverter ignores feedback input signals and runs at the frequency determined by the
frequency command value for the period of time set with <F369: PID1 start wait time>, and
enters PID control after the elapsed time.

Title Parameter name Adjustment range Unit Default setting

F369 PID control start wait time 0 -2400 s 0
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5.3.9 Switching direction of rotation during panel run

<Fr: Panel Fwd/Rev run select>

& stop 0.0Hz
=—15:28
Basic parameter Fr :Panel Fwd/Rev run
0: Fwd run v
1: Rev run

2: Fwd run(switch F/R by panel)
3: Rev run(switch F/R by panel)

m Function

This parameter is used to select the direction of rotation of the motor during panel run.
The direction of rotation can be changed during run by using the [FWD/REV] key on the operation
panel.

m Parameter setting

Default
Title Parameter name Adjustment range
setting
Fr Panel Fwd/Rev run 0: Fwd run 0
select 1: Revrun
2: Fwd run (switchable F/R by panel)
3: Rev run (switchable F/R by panel)

m Selecting a setting value
0: Fwd run
When you press the [RUN] key on the operation panel, the motor runs forward.
Forward run/reverse run cannot be switched.

1: Revrun
When you press the [RUN] key on the operation panel, the motor runs reversely.
Forward run/reverse run cannot be switched.

2: Fwd run (switchable F/R by panel)

When you press the [RUN] key on the operation panel, the motor runs forward.

When you press the [FWD/REV] key during forward run, the motor starts running reversely. When
you press the [FWD/REV] key again, the motor starts running forward.

The command given before "MOFF" display is remained at the power off.

3: Rev run (switchable F/R by panel)

When you press the [RUN] key on the operation panel, the motor runs reversely.

When you press the [FWD/REV] key during reverse run, the motor starts running forward. When you
press the [FWD/REV] key again, the motor starts running reversely.

The command given before "MOFF" display is remained at the power off.

m Direction of rotation of motor
You can check the direction of rotation of the motor with the following display.
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/ display of the rotation direction icon.

« Direction of rotation of the rotating icon
» "Forward"/"Reverse" display of the direction of rotation in [Monitor mode].

When the [FWD]/[REV] key is valid, E=a s displayed at the upper right of the LCD screen.
When the motor is running forward, is highlighted. When it is running reversely, is

highlighted.

» This function is valid when the motor is run/stopped from the operation panel or extension panel
(<CMOd: Run command select> ="1").

* In the case of terminal run, setting with <Fr: Panel Fwd/Rev run select> is invalid.

Memo Switch forward/reverse run with the terminal [F] and the terminal [R].

Terminal [F]: Fwd run

Terminal [R]: Rev run

For details of terminal run, refer to "Chapter 7".
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5.3.10 Automatic setting of main parameters by region

used

A WARNING

* Make sure to set the setup menu correctly.

If you set the setup menu incorrectly, this will damage the inverter or cause the inverter to
perform unexpected movement.

@

Mandatory
action

<SEt: Region setting check>

®  stoP 0.0Hz
Basic parameter SEt :Region Setting check [a]
1: Japan v
2: Mainly North America
3: Mainly Asia
4: Mainly Europe
A \ i

m Function

When you select a region using in the setup menu at initial Power on, parameters such as the base
frequency of the motor is set automatically according to the selected region.
You can check the region that has been set or reset it by starting the setup menu.

m Parameter setting

Default
Title Parameter name Adjustment range

setting

SEt Region setting check Setup menu starting 0
Japan (read only)

Mainly North America (read only)

Mainly Asia (read only)

Mainly Europe (read only)

Mainly China (read only)

oM O

m Selecting a setting value
0: Setup menu starting
The setup menu to select the region where the inverter is used is started.
When you select the region, parameters such as the base frequency and the base frequency
voltage of the motor that are described on the separate table are automatically set.
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®  sTOP 0.0Hz ®  sTOP 0.0Hz EEWETE
Setup Standard mode
2: Mainly North America J P
3: Mainly Asia
4: Mainly Europe
5: Mainly China
@ Easy Screen Copy Monitor

» While the setup menu is started, you cannot return to the previous step even if you press the
[ESC] key.
» Note that all parameters return to status of default setting and the trip history data is cleared.

®

Important

Japan (read only)

Mainly North America (read only)

Mainly Asia (read only)

Mainly Europe (read only)

: Mainly China (read only)

All of 1 to 5 are display to check the setting. Even if you select any of them and press the [OK] key,
new setting cannot be made.

There is a mark at the right end of the region selected in the setup menu.

LANE R

m Parameters set with setup menu

Mainly Mainl Mainl
Parameter title Function North my y China Japan
. Asia Europe
America
FH Maximum frequency 80.0 80.0 80.0 50.0 80.0
(Hz)
Supply voltage
F307 . 2 2 2 2 3
compensation
F319 Regenerative over-flux 45, 120 120 140 140
upper limit (%)
Fa17 Motor rated speed - . “ - *
(min'1)
230 230 230 200 200
vLv, F171, F175, F17g | Base frequency
Voltage (V) 460 400 400 380 400
vL, UL, F170,
F174, F178, F204,
F213, F219, F225,
F231, F237, F330,
F335, F364, F367,
F370. F426, F428. Frequency (Hz) 60.0 50.0 50.0 50.0 60.0
F814, A316, A319,
A322, A346, A349,
A352, A376, A379,
A382

5. [Fundamental operation] How to use parameters 5-62 VF-AS3



TOSHIBA E65820620

LRI Mainl Mainl
Parameter title Function North ny Y China Japan
. Asia Europe
America
F606, F643 Frequency (maxof set ¢, 50.0 50.0 50.0 60.0
value) (Hz)
F405 Motor rated 3.7 4.0 4.0 4.0 3.7 3.7
Capacity (kW) 0.4 0.4 0.4 04 0.37 04
F704 Reference Website 0 1 1 1 1

*1  Depending on the region and the capacity. Refer to [11. 6].

» The setting values of the parameters set with the setup menu can be changed as in the case of
other parameters.
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5.4 Setting of extended parameters that are
especially important

This section explains the parameters that are especially important among the extended parameters.
For other extended parameters not introduced here, refer to "Chapter 6".

5.4.1 Switching two frequency commands

<FMOd: Frequency command select 1>

Q  sTOP  00Hz
Basic parameter Easy mode F200 - Fmod/F207 priority

0: FmOD/F207 (switched by TB) v

1: FmOD/F207 (switched by F208
<F207: Frequency command select 2> ( y )

<F200: Frequency command priority select>
<F208: Frequency command switching frequency>

X STOP 0.0Hz
=—15:34
F208 :F200=1 switching frequency

0.1,

Min: 0.1 Max: 80.0

X1000 X100 X10 X1

m Function
Two frequency commands, for example manual setting with external potentiometer and automatic
setting with 4 - 20 mA signals, can be switched.
Switch two frequency commands set with <FMOd: Frequency command select 1> and <F207:

Frequency command select 2> with input terminal signals or switching frequency set with <F200:
Frequency command priority select>.
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m Parameter setting

Default
Title Parameter name Adjustment range
setting
FMOd Frequency command 0: - 1
select 1 1: Terminal RR
2: Terminal RX
F207 Frequency command 3: Terminal II 3
select 2 4: Terminal Al4 (option)
5: Terminal Al5 (option)
6-9: -
10: Touch wheel 1 (power off or press OK to
save)
11: Touch wheel 2 (press OK to save)
12: Sr0
13, 14: -
15: Terminal Up/Down frequency
16: Pulse train
17: High resolution pulse train (option)
18,19: -
20: Embedded Ethernet
21: RS485 communication (connector 1)
22: RS485 communication (connector 2)
23: Communication option
Default
Title Parameter name Adjustment range
setting
F200 Frequency command 0: FMOd/F207 (switched by TB) 0
priority select 1: FMOd/F207 (switched by <F208>)
Default
Title Parameter name Adjustment range Unit
setting
F208 Frequency command 0.1-FH Hz 0.1
switching frequency

m Setting of two frequency commands
Set with <FMOd: Frequency command select 1> and <F207: Frequency command select 2>. The
adjustment range is the same.
Refer to "m Selection of setting value" of <FMOd: Frequency command select 1> in [5. 2. 1].

m Setting of <F200: Frequency command priority select>
0: FMOd/F207 (switched by TB)
The frequency commands set with <FMOd: Frequency command select 1> and <F207: Frequency
command select 2> are switched with input terminal signals.
Setting of the function number of the input terminal is required.

1: FMOd/F207 (switched by <F208>)

The frequency commands set with <FMOd: Frequency command select 1> and <F207: Frequency
command select 2> are switched with frequency.

Set the switching frequency with <F208: Frequency command switching frequency>.
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m Switching with input terminal <F200> = "0"

Set <F200: Frequency command priority select> to "0".
Assign "104: FMOd/F207 priority switching" to an unused input terminal. For details, refer to [7. 2. 1].

* When the input terminal is OFF, run the motor with the frequency command set with <FMOd:
Frequency command select 1>.

* When the input terminal is ON, run the motor with the frequency command set with <F207:
Frequency command select 2>.

Frequency set for <FMOd> ——o __—o——>| Frequency command

Frequency set for <F207>

m Automatic switching with switching frequency <F200> = "1"

Set <F200: Frequency command priority select> to "1" and set the frequency with <F208:

Frequency command switching frequency>.

« If the frequency command set with <FMOd: Frequency command select 1> is larger than the value
set with <F208>, the value set with <FMOd> becomes the frequency command.

« If the frequency command set with <FMOd> is larger than the value set with <F208>, the value set
with <F207: Frequency command value 2> becomes the frequency command.

Frequency command signal

A <FMOd>

<F207>

<F208>

» Time

-« >

<FMOd> > <F208>  <FMOd> < <F208>

Command set for <FMOd> Command set for <F207>
given priority given priority
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5.4.2 Restarting smoothly after momentary power failure

/\ CAUTION

» When the auto-restart after momentary stop function is selected, stand clear of motors and
machines at momentary power failure.

0 The motors and machines which have stopped due to momentary power failure will restart
suddenly after power is restored, and this will result in injury.

Mandatory | ¢ Attach caution labels indicating functions programmed for Auto restart, on inverters, motors and

action machines.
Please prevent accidents with the caution labels.

<F301: Auto-restart>

& stop 0.0Hz
=—15:35
F301 : Auto-restart

0: Disabled v

1: Power failure

2: Terminal ST On/Off

3: ST On/Off or power failure
4: At startup

m Function
The motor that is coasting due to momentary power failure is accelerated immediately after the
power is restored (auto-restart function).
In addition, this parameter detects the motor speed and direction of rotation of the motor during
coasting at the time of startup, and allows switching from commercial power operation to inverter
operation without stopping the motor(motor speed search function).

m Parameter setting

Default
Title Parameter name Adjustment range
setting
F301 Auto-restart 0: Disabled 0
1: Power failure
2: Terminal ST On/Off
3: Terminal ST On/Off or power failure
4: At startup

m Selecting a setting value
1: Power failure
The motor that is coasting due to momentary power failure is accelerated immediately after the
power is restored.

It is operated after power is restored after power circuit undervoltage is detected. Turn on the run
command.
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Output frequency

>
Motor speed

>
Terminal [F] or [R] | ON
(Run command) |_ OFF

2: Terminal ST On/Off

The motor speed and direction of rotation of the coasting motor are detected to start it smoothly
(motor speed search function).

The input terminal to which "ST: Standby" is assigned is turned off. It is operated when the input
terminal is turned on again. Turn on the run command.

Since "ST: Standby" is always ON in default setting, make setting as follows.

» Set <F110: Always active function 1> to "0: No function" (Refer to [6. 3. 1])

» Assign "6: ST: Standby" to an unused input terminal

For assignment of a function to an input terminal, refer to [7. 2. 1].

Motor speed

Y

Terminal [F] or [R] : : ' ON
(Run command) |_ OFF
Input terminal | |—| ON
(Standby) I | OFF

3: Terminal ST On/Off or power failure
It is operated both in "1" and "2"

4: At startup

A motor speed search is executed each time at startup.

When the motor is rotated by the external factor before running by the inverter, it can be started without
trip.
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» Atrestart, it takes about 1 second for the inverter to check the motor speed. For this reason, the
startup 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 when multiple motors are

connected to one inverter.
o » When using this parameter, do not set <F605: Output phase loss detection> to "1", "2", or "4".
For details, refer to [6. 30. 5].

Important | . p not apply it for cranes.
The load may be lowered during waiting time from input of the run command to startup. To
apply the inverter to cranes, therefore, set <F301: Auto-restart> to "0: Disabled". Do not use the
retry function, either.
+ This function is always enabled at torque control. (independent to <F301> setting)
» When the motor is restarted from retry, this function is operated regardless of the setting of this
Memo parameter.

« Itis not malfunction that abnormal noise might be heard from the motor during the motor speed
search at the auto-restart.
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5.4.3 Customizing display
(1) Selecting contents displayed in [Standard mode]
<F710: Standard mode display>
<F720: Standard mode display of extension X sTOP 0.0Hz
panel> F710 : Standard mode display [a]
1: frequency reference
2: Output current
3: DC Bus voltage
4: Output voltage
A % ™
m Function

The display contents in [Standard mode] can be changed. Different contents can be displayed on
the operation panel of the inverter unit and the extension panel (optional).

Select the display contents in [Standard mode] when the power is turned on. In the default setting,
the output frequency is displayed.

m Parameter setting

Default
Title Parameter name Adjustment range
setting
F710 Standard mode display 0-162"1 0
F720 Standard mode display of | . 162 ™ 0

extension panel

*1  For details, refer to the table at the end of this subsection.

m Reference of setting

With <F710: Standard mode display>, set the contents to be displayed in [Standard mode] on the
operation panel when the power is turned on. Set the extension panel with <F720: Standard mode
display of extension panel>.
In either case, "0: Output frequency" in the default setting.

panel (optional).

« Different contents can be displayed on the operation panel of the inverter unit and the extension
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m Setting list of <F710: Standard mode display> and <F720: Standard mode

display of extension panel>

Set-

Set-

ting Function name Display unit ting Function name D'jsilta y
value value
0 Output frequency 0.1 Hz 71 Motor speed (estimated 1
value)
1 Frequency command value 0.1 Hz 72 Commgnlcatlon option 1
Receiving counter
o C .
2 Output current 1 A)/<E701> 73 Communication option 1
setting Abnormal counter
o . .
3 Input voltage (DC detection) L A)/<F.701> 76 Termlnal S4/S5 pulse train 0.10%
setting input value
o,
4 Output voltage 1A)/<F.701> 77 My function COUNT1 1
setting
5 Stator frequency 0.1 Hz 78 My function COUNT2 1
6 Speeq feedback frequency 01 Hz 79 Dancer control PID result 0.1 Hz
(real time) frequency
Speed feedback frequency Embedded Ethernet
7 ) 0.1 Hz 80 o 1
(1-second filter) Transmission counter
8 Torque 1% 81 Embe.d.ded Ethernet 1
Receiving counter
9 Torque command 1% 82 Embedded Ethernet 1
Abnormal counter
Output frequency during run.
10 Frequency command value Hz/free unit 83 Connected option number 1
during stop.
11 Torque current 1% 84 My function COUNT3 1
12 Exciting current 1% 85 My function COUNT4 1
13 PID feedback value 0.1 Hz 86 My function COUNT5 1
14 g"acg;r overload factor (OL.2 1% 90  Cumulative power ON time 100 hours
15 Inverter overload factor (OL1 1% 91 Qumulatlve cooling fan run 100 hours
data) time
Braking resistor overload o . .
16 factor (OLr data) 1% 92 Cumulative run time 100 hours
17 Boraklng resistor load factor 1% 93 Cumulative overcurrent time = 100 hours
(%ED)
18 Input power 0.1 kW 95 Pump 0 run time 100 hours
19 Output power 0.1 kW 96 Pump 1 run time 100 hours
20 Input cumulative power <F7Lt1i?]; set- 97 Pump 2 run time 100 hours
21 Output cumulative power <F7Lt1i?]; set- 98 Pump 3 run time 100 hours
VF-AS3 5-71 5. [Fundamental operation] How to use parameters




TOSHIBA E6582062Q
Set- Set- Displa
ting Function name Display unit ting Function name urF:it y

value value
22 - - 929 Pump 4 run time 100 hours
23 - - 100 Number of starting 1.0000
times
. . o . 10000
24 Terminal RR input value 1% 101 Number of Fwd starting times
. . o . 10000
25 Terminal RX input value 1% 102 Number of Rev starting times
26 Terminal Il input value 1% 103 External equipment counter Time
27 Motor speed command - 105 Pump 5 run time 100 hours
28 Terminal FM output value 1 106 Pump 6 run time 100 hours
29 Terminal AM output value 1 107 Pump 7 run time 100 hours
30 - - 108 Pump 8 run time 100 hours
31 Communication data output 1 109 Pump 9 run time 100 hours
32 Slot A option CPU version - 110 Number of trip Time
33 Slot B option CPU version - 111 Number of serious failure trip 1
34 Motor load factor % 112 Number of slight failure trip 1
35 Inverter load factor % 113 Number of specified trip 1 1
36 Inverter rated current A 114 Number of specified trip 2 1
37  Inverter rated current (with A 115 Number of specified trip 3 1
carrier frequency correction )
38 Actual carrier frequency kHz 120 Internal temperature 1 °C
39 Slot C option CPU version - 124 Power circuit board °C
temperature
40  Embedded Ethemet CPU - 130 External PID3 set value 0.1 Hz
version
41 Terminal FP pulse train out- pps 131 External PID3 feedback 0.1 Hz
put value value
43 Terminal FM/AM gain setting - 132 External PID3 result value 0.1 Hz
value
44 Terminal Al4 input value 1% 133 External PID4 set value 0.1 Hz
45  Terminal Al5 input value 1% 134  External PID4 feedback 0.1 Hz
value
46 My function monitor output 1 - 135 External PID4 result value 0.1 Hz
47 My function monitor output 2 - 150 Signed output frequency 0.1 Hz
. . Signed frequency command
48 My function monitor output 3 - 151 value 0.1 Hz
49 My function monitor output 4 - 152 Signed stator frequency 0.1 Hz
62  PID result frequency 0.1 Hz 153  Signed speed feedback 0.1 Hz
frequency (real time)
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Set- Set- Displa
ting Function name Display unit ting Function name urF:it y

value value
63  PID setvalue 0.1 Hz 154  Signed speed feedback 0.1Hz
frequency (1-second filter)
64  Lightdload high-speed 1% 155 | Signed torque 1%
switching load torque
65 Light-load high-speed torque 1% 156 | Signed torque command 1%
during constant speed run
66 Pattern operation group 0.1 158 Signed torque current 1%
number
g7  hattem operation remaining 1 159 | Signed PID feedback value | 0.1 Hz
cycle number
68 Pattern operation preset 1 160 Signed terminal RX input 1%
speed number value
69 Eattern operation remaining 0.1 161 Signed terminal Al4 input 1%
time value
70 Inverter rated voltage 1 162 Signed terminal Al5 input 1%
value
*1  For details, refer to “RS485 Communication Function Instruction Manual” (E6582143).
(2) Selecting contents displayed in the status area
<F723: Status area display of operation panel>
S RUN  20.0Hz
=—17:18

m Function

Sets the content displayed third from the left end of the
status area. Default setting displays the frequency
command value.

m Parameter setting

Standard Mode

20.0

Screen  Copy Setting  Monitor

F723 Status area display of 0-162"1
operation panel

Title Parameter name Adjustment range Default setting

*1  For details, refer to the table at the end of the previous subsection (1).
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(3) Displaying frequency by converting to other unit
<F702: Free unit multiplication factor>
<F703: Target of free unit> &  stoP 0.0Hz
<F705: Free unit inclination polarity> F702 :Free unit multiplying factor '

<F706: Free unit bias>
0.00

Min: 0.00

Max: 200.00

X1000 X100

X10

X1

m Function

The monitor display and the frequency display of parameters can be converted into the motor speed

or load speed.

The unit of the set value or that of feedback can be changed at PID control for easy setting.

m Parameter setting

Default
Title Parameter name Adjustment range Unit
setting
F702 Free unit multiplication 0.00: Disabled times = 0.00
factor 0.01 -200.0
F703 Target of free unit 0: All frequencies - 0
1: PID frequencies
F705 Free unit inclination 0: Negative inclination (downward - 1
polarity slope)
1: Positive inclination (upward slope)
F706 Free unit bias 0.00-FH Hz 0.00

m Reference of setting

The value obtained by multiplying the displayed frequency by the setting value of <F702: Free unit

multiplication factor> is displayed.
"Value displayed" = "Monitor-displayed" or "parameter-set frequency" x <F702>

m Parameters converted with <702: Free unit multiplication factor>

When <F703: Target of free unit> is "0"
It applies to all the frequency.

» Frequency monitor display: Frequency command value, Output frequency, PID feedback value,

Stator frequency, During stop: Frequency command value (During run: Output frequency)

» Frequency-related parameters: <FC>, <FH>, <UL>, <LL>, <FPIld>, <Sr0> - <Sr7>, <F100>,

<F101>, <F102>, <F190>, <F192>, <F194> <F196>, <F198>, <F202>,
<F211>, <F213>, <F217>, <F219> <F223> <F225>, <F229> <F231>,
<F240>, <F241> <F242> <F243> <F244> <F250>, <F260>, <F265>,
<F270> - <F275>, <F287> - <F294>, <F321>, <F322>, <F330>, <F331>,
<F352>, <F355>, <F364>, <F365>, <F367>, <F368>, <F370>, <F371>,
<F391> - <F393>, <F426>, <F428> <F431> <F432> <F466> <F505>,

<F204>,
<F235>,
<F267>,
<F346>,
<F374>,
<F513>,

<F606>, <F623>, <F624>, <F643>, <F649>, <F812>, <F814>, <F964> - <F979>

<F208>,
<F237>,
<F268>,
<F350>,
<F383>,
<F517>,

5. [Fundamental operation] How to use parameters 5-74

VF-AS3



TOSHIBA E65820620

<A220>, <A222>, <A226>, <A227>, <A229>, <A230>, <A316>, <A317>, <A319>, <A320>,
<A322> 6 <A323>, <A326>, <A327>, <A923> - <A927>
<C154>, <C155>, <C697>

When <F703: Target of free unit> is "1"
It applies only to the PID control-related frequency.

* PID control-related parameters: <FPId>, <F364>, <F365>, <F367>, <F368>, <F374>, <A316>,
<A317>, <A319>, <A320>, <A326>, <A327>

» Base frequency is always Hz.

<vL: Base frequency 1>, <F170: Base frequency 2>, <F174: Base frequency 3>, <F178: Base
frequency 4>

Memo

m Setting example of <F702: Free unit multiplicaton factor>
1) Motor speed display

When output frequency 60 Hz is displayed as 1800min™" at the time of 4-pole motor operation

600 |, > 1800

<F702> = "0.00" <F702> = "30.00"
60 x 30.00 = 1800

2) Load speed display

When output frequency 60 Hz is displayed as conveyor speed of 6m/min

600 |,, > 6.00

<F702> = "0.00" <F702> = "0.10"
60 x 0.10 = 6.00

m Setting of <F705: Free unit inclination polarity> and <F706: Free unit bias>
The inclination of the free unit can be changed, and the bias can be set.
The following are examples of setting and screen display (when <F702> = "10.0", <FH> = "80.0").
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Positive inclination Positive inclination with bias
<F705>="1", <F706>="0.00" <F705>="1", <F706>="20.00"
Panel display Panel display
A A
800 [~~~ 1000 [~=~~"""" "t

x<F702>
x <F702> 200 W eoeeao Y.

» Output frequency (Hz) 0
0 80 (Hz)

» Output frequency (Hz)
0 80 (Hz)

Negative inclination

<F705>="0", <F706>="80.00"

Panel display

A
800

» Output frequency (Hz)
0 80 (Hz)

» This parameter is a function to display the output frequency of the inverter multiplied by the

factor. It does not display the actual motor speed or line speed precisely.
Important
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