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Preface

Thank you for purchasing our multifunction Jaguar VXT series of inverters. This product is designed to drive a three-
phase induction motor or a three-phase permanent magnet synchronous motor under variable speed control.

This manual provides all the information on the Jaguar VXT series of inverters including its operating procedure

and selection of peripheral equipment. Before use, carefully read this manual for proper use. Improper handling
might result in incorrect operation, a short life, or even a failure of this product as well as the motor.

The table below lists the other materials related to the use of the Jaguar VXT. Read them in conjunction with this
manual if necessary.

Name Description

Product scope, features, specifications, external

Catalog drawings, and options of the product

Product details control block diagrams,

Jaguar VXT User's Manual e : .
specifications, and external dimensions

Overview of functions implemented by using
Jaguar VXT RS-485 communications facility, its
RS-485 Communication User's Manual | communications specifications, Modbus RTU/IMO
general-purpose inverter protocol, function codes
and related data formats

The materials are subject to change without notice. Be sure to obtain the latest editions for use.
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B Safety precautions

Read this manual thoroughly before proceeding with installation, connections (wiring), operation, or maintenance
and inspection. Ensure you have sound knowledge of the device and familiarize yourself with all safety information
and precautions before proceeding to operate the inverter.

Safety precautions are classified into the following two categories in this manual.

A WARN I N G Failure to heed the information indicated by this symbol may lead to dangerous
conditions, possibly resulting in death or serious bodily injuries.

Failure to heed the information indicated by this symbol may lead to dangerous

&CAUTI ON conditions, possibly resulting in minor or light bodily injuries and/or substantial
property damage.

Failure to heed the information contained under the CAUTION title can also result in serious consequences. These
safety precautions are of utmost importance and must be observed at all times.

Application

AWARNING

» The Jaguar VXT is designed to drive a three-phase induction motor. Do not use it for single-phase motors or
for other purposes.

Fire or an accident could occur.

+ The Jaguar VXT may not be used for a life-support system or other purposes directly related to the human
safety.

» Though the Jaguar VXT is manufactured under strict quality control, install safety devices for applications
where serious accidents or property damages are foreseen in relation to the failure of it.

An accident could occur.

Installation

AWARNING

» Install the inverter on a base made of metal or other non-flammable material.

Otherwise, a fire could occur.
» Do not place flammable object nearby.
Doing so could cause fire.

* Inverters VXT-85 or above, whose protective structure is IP0O, involve a possibility that a human body may
touch the live conductors of the main circuit terminal block. Inverters to which an optional DC reactor is
connected also involve the same. Install such inverters in an inaccessible place.

Otherwise, electric shock or injuries could occur.

ACAUTION

» Do not support the inverter by its front cover during transportation.
Doing so could cause a drop of the inverter and injuries.

» Preventlint, paper fibres, sawdust, dust, metallic chips, or other foreign materials from getting into the inverter
or from accumulating on the heat sink.

* When changing the positions of the top and bottom mounting bases for external cooling, use only the specified
screws.

Otherwise, a fire or an accident might resulit.
+ Do not install or operate an inverter that is damaged or lacking parts.

Doing so could cause fire, an accident or injuries.




Wiring

AWARNING

 If no zero-phase current (earth leakage current) detective device such as a ground-fault relay is installed in
the upstream power supply line, in order to avoid the entire power supply system's shutdown undesirable to
factory operation, install a residual-current-operated protective device (RCD)/earth leakage circuit breaker
(ELCB) individually to inverters to break the individual inverter power supply lines only.

Otherwise, a fire could occur.

» When wiring the inverter to the power source, insert a recommended moulded case circuit breaker (MCCB)
or residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB) (with overcurrent
protection) in the path of each pair of power lines to inverters. Use the recommended devices within the
recommended current capacity.

» Use wires in the specified size.

» Tighten terminals with specified torque.

Otherwise, a fire could occur.

* When there is more than one combination of an inverter and motor, do not use a multicore cable for the
purpose of handling their wirings together.
» Do not connect a surge arrestor to the inverter's output (secondary) circuit.

Doing so could cause a fire.

» Be sure to connect an optional DC reactor (DCR) when the capacity of the power supply transformer exceeds
500 kVA and is 10 times or more the inverter rated capacity.

Otherwise, a fire could occur.

» Ground the inverter in compliance with the national or local electric code.
» Be sure to ground the inverter's grounding terminals &G.

Otherwise, an electric shock or a fire could occur.

* Qualified electricians should perform all wiring.
» Be sure to perform wiring after turning the power OFF.

Otherwise, an electric shock could occur.
» Be sure to perform wiring after installing the inverter unit.
Otherwise, an electric shock or injuries could occur.

» Ensure that the number of input phases and the rated voltage of the product match the number of phases and
the voltage of the AC power supply to which the product is to be connected.

Otherwise, a fire or an accident could occur.

» Do not connect the power supply wires to output terminals (U, V, and W).
* When connecting a DC braking resistor (DBR), never connect it to terminals other than terminals P(+) and
DB.

Doing so could cause fire or an accident.

* In general, sheaths of the control signal wires are not specifically designed to withstand a high voltage (i.e.,
reinforced insulation is not applied). Therefore, if a control signal wire comes into direct contact with a live
conductor of the main circuit, the insulation of the sheath might break down, which would expose the signal
wire to a high voltage of the main circuit. Make sure that the control signal wires will not come into contact
with live conductors of the main circuit.

Doing so could cause an accident or an electric shock.

AWARNING A

» Before changing the switches or touching the control circuit terminal symbol plate, turn OFF the power and
wait at least five minutes for inverters VXT-115A-2E / VXT-72-4E /| VXT-11A-7E or below, or at least ten
minutes for inverters VXT-85A-4E or above. Make sure that the LED monitor and charging lamp are turned
OFF. Further, make sure, using a multi-meter or a similar instrument, that the DC link bus voltage between
the terminals P(+) and N(-) has dropped to the safe level (+25 VDC or below).

Otherwise, an electric shock could occur.

ACAUTION

» The inverter, motor and wiring generate electric noise. Be careful about malfunction of the nearby sensors
and devices. To prevent them from malfunctioning, implement noise control measures.

Otherwise an accident could occur.




Operation

AWARNING

» Be sure to mount the front cover before turning the power ON. Do not remove the cover when the inverter
power is ON.

Otherwise, an electric shock could occur.
* Do not operate switches with wet hands.
Doing so could cause electric shock.

+ If the auto-reset function has been selected, the inverter may automatically restart and drive the motor
depending on the cause of tripping. Design the machinery or equipment so that human safety is ensured at
the time of restarting.

Otherwise, an accident could occur.

+ If the stall prevention function (current limiter), automatic deceleration (anti-regenerative control), or overload
prevention control has been selected, the inverter may operate with acceleration/deceleration or frequency
different from the commanded ones. Design the machine so that safety is ensured even in such cases.

+ The &= key on the keypad is effective only when the keypad operation is enabled with function code F02 (= 0,
2 or 3). When the keypad operation is disabled, prepare an emergency stop switch separately for safe
operations.

Switching the run command source from keypad (local) to external equipment (remote) by turning ON the
"Enable communications link" command LE disables the & key. To enable the & key for an emergency stop,
select the STOP key priority with function code H96 (= 1 or 3).

 If any of the protective functions have been activated, first remove the cause. Then, after checking that the all
run commands are set to OFF, release the alarm. If the alarm is released while any run commands are set to
ON, the inverter may supply the power to the motor, running the motor.

Otherwise, an accident could occur.

+ If you enable the "Restart mode after momentary power failure" (Function code F14 = 3 to 5), then the inverter
automatically restarts running the motor when the power is recovered.

Design the machinery or equipment so that human safety is ensured after restarting.

+ If the user configures the function codes wrongly without completely understanding the User's Manual, the
motor may rotate with a torque or at a speed not permitted for the machine.

+ Starting auto-tuning involves motor rotation. Sufficiently check that motor rotation brings no danger
beforehand.
An accident or injuries could occur.

+ Even if the inverter has interrupted power to the motor, if the voltage is applied to the main circuit input
terminals L1/R, L2/S, L3/T, L1/L and L2/N, voltage may be output to inverter output terminals U, V, and W.

» Even if the motor is stopped due to DC braking or preliminary excitation, voltage is output to inverter output
terminals U, V, and W.

An electric shock may occur.

+ The inverter can easily accept high-speed operation. When changing the speed setting, carefully check the
specifications of motors or equipment beforehand.

Otherwise, injuries could occur.
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ACAUTION

» Do not touch the heat sink and braking resistor because they become very hot.
Doing so could cause burns.

» The DC brake function of the inverter does not provide any holding mechanism.
Injuries could occur.

» Ensure safety before modifying the function code settings.

Run commands (e.g., "Run forward" FWD), stop commands (e.g., "Coast to a stop" BX), and frequency
change commands can be assigned to digital input terminals. Depending upon the assignment states of
those terminals, modifying the function code setting may cause a sudden motor start or an abrupt change in
speed.

* When the inverter is controlled with the digital input signals, switching run or frequency command sources
with the related terminal commands (e.g., SS1, SS2, SS4, SS8, Hz2/Hz1, Hz/PID, IVS, and LE) may cause
a sudden motor start or an abrupt change in speed.

» Ensure safety before modifying customizable logic related function code settings (U codes and related
function codes) or turning ON the "Cancel customizable logic" terminal command CLC. Depending upon the
settings, such modification or cancellation of the customizable logic may change the operation sequence to
cause a sudden motor start or an unexpected motor operation.

An accident or injuries could occur.

Maintenance and inspection, and parts replacement

AWARNING A

» Before proceeding to the maintenance/inspection jobs, turn OFF the power and wait at least five minutes
for inverters VXT-115A-2E /| VXT-72A-4E | VXT-11A-1E or below, or at least ten minutes for inverters
VXT-85A-4E or above. Make sure that the LED monitor and charging lamp are turned OFF. Further, make
sure, using a multi-meter or a similar instrument, that the DC link bus voltage between the terminals P(+) and
N(-) has dropped to the safe level (+25 VDC or below).

Otherwise, an electric shock could occur.

» Always carry out the daily and periodic inspections described in the instruction/user's manual. Use of the
inverter for long periods of time without carrying out regular inspections could result in malfunction or damage,
and an accident or fire could occur.

» It is recommended that periodic inspections be carryout every one to two years, however, they should be
carried out more frequently depending on the usage conditions.

« It is recommended that parts for periodic replacement be replaced in accordance with the standard
replacement frequency indicated in the user's manual. Use of the product for long periods of time without
replacement could result in malfunction or damage, and an accident or fire could occur.

» Contact outputs [30A/B/C] use relays, and may remain ON, OFF, or undetermined when their lifetime is
reached. In the interests of safety, equip the inverter with an external protective function.

Otherwise, an accident or fire could occur.

* Maintenance, inspection, and parts replacement should be made only by qualified persons.
+ Take off the watch, rings and other metallic objects before starting work.
+ Use insulated tools.
Otherwise, an electric shock or injuries could occur.
* Never modify the inverter.

Doing so could cause an electric shock or injuries.
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Disposal

ACAUTION

+ Treat the inverter as an industrial waste when disposing of it.

Otherwise injuries could occur.

IMO Jaguar inverter 5 year warranty

. Terms of IMO 5 year warranty.

e IMO Jaguar Inverters are covered by a 5 year warranty from date of despatch.

¢ In the event of failure due to faulty components or inferior workmanship, the Inverter will be replaced
or repaired free Warranty replacements and repaired units will be despatched free of charge, all costs
related to faulty units being returned to IMO for inspection/repair are the responsibility of the sender.

e In circumstances where it is viable for the Inverter to be repaired in situ due to size (>30kw), an
Engineer from IMO or contracted to represent IMO can be supplied. Site visits are chargeable at
IMO'’s current service rate, any warranty parts will be replaced free of charge.

e All Inverters require a Returns Authorisation reference to be supplied with the Inverter upon returning
the drive to IMO, this reference can be obtained from our website www.imopconline.com by
registering and following the returns instructions.

Warranty restrictions.
e Incorrect, or unsafe installation.

e Poor condition due to abuse, neglect or improper maintenance.
¢ Modifications, repairs performed by anyone other than IMO or without prior written agreement.
e Inverter used in incorrect application or used for function other than for which it is designed.
e Any alterations, which may invalidate the Inverters CE declaration.
¢ Non IMO options or ancillary devices used.
Liability.

e Regardless whether a breakdown occurs during or after the warranty period, IMO shall not be liable
for any loss of opportunity, loss of profits, penalty clauses or damages arising from any special
circumstances, secondary damages, accident compensation to another company, damages to any
equipment, or personal injury.

GENERAL PRECAUTIONS

Drawings in this manual may be illustrated without covers or safety shields for explanation of detail parts.
Restore the covers and shields in the original state and observe the description in the manual before
starting operation.

Icons

The following icons are used throughout this manual.

@ This icon indicates information which, if not heeded, can result in the inverter not operating to full
efficiency, as well as information concerning incorrect operations and settings which can result in
accidents.

Tip This icon indicates information that can be useful when performing certain settings or operations.

[ This icon indicates a reference to more detailed information.
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1.1 Acceptance Inspection (Nameplates and Inverter Type)

Chapter1 BEFORE USE

1.1 Acceptance Inspection (Nameplates and Inverter Type)

Unpack the package and check the following:

(1) Aninverter and the following accessories are contained in the package.

Accessories - DC reactor (for ND-mode inverters of VXT-139A-4 or above, HD/HND-mode inverters of VXT-
168A-4 or above, and HHD-mode inverters of VXT-203A-4 or above)

- Keypad rear cover (with three screws for securing the keypad)

- Instruction manual

(2) The inverter has not been damaged during transportation—there should be no dents or parts missing.

(3) The inverter is the model you ordered. You can check the model and specifications on the main nameplate.
(The main and sub nameplates are attached to the inverter as shown on Figure 1.2-1.)

IMO Precision Controls Ltd
TYPE VXT-12A-4
[

ND | _FHD__| HND | _HAD c E

SOURCE  3PH 380-480V 50/60Hz/ 1PH 380-480V 50/60Hz

[ 12A T 85A [ 85A [ 90A @
OUTPUT  3PH 380-480V

0.1-120Hz | 0.1-500Hz | 0.1-500Hz | 0.1-500Hz
Source of 3PH 12A 11.1A 11.1A 9.0A
Source of 1PH - = = 5.6A
601 1P Code P20 T SCCR 100kA | MASS Wi kg

SER.No. T31A123A0579AA |WEGH mmIbs| WWW.imopc.com

(a) Main Nameplate

Figure 1.1-1

TYPE VXT12A-4
SER.No T31A123A0579AA

(b) Sub Nameplate

Nameplates

The Jaguar VXT is available in four different drive modes--ND (Normal Duty), HD (Heavy Duty), HND (High,
Normal Duty), and HHD (High, Heavy Duty). One of these modes should be selected to match the load property
of your system. Specifications in each mode are printed on the main nameplate.

ND mode : Designed for general load applications.
Overload capability: 120% for 1 min.
HD mode : Designed for heavy duty load applications.
Overload capability: 150% for 1 min.
HND mode : Designed for general load applications.
Overload capability: 120% for 1 min.
HHD mode : Designed for heavy duty load applications.
Overload capability: 150% for 1 min. and 200% for 0.5 s.
SOURCE - Number of input phases (three-phase: 3PH), input voltage, input frequency, input current
OUTPUT : Number of output phases, rated output voltage, output frequency range, rated output capacity,
rated output current, and overload capability
SCCR : Short-circuit capacity
MASS : Mass of the inverter in kilogram
SER. No. : Product number
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1.1 Acceptance Inspection (Nameplates and Inverter Type)

400V [/ 3 Phase Models

03 -
Drive Filter
VXT

sefies prefix no filter

Max. Continuous Output Current (A) E integrated EMOC fiter

2Amp output current 2A Input Voltage (V) / Phase
4Amp output current 4A 4 400V/ 3 Phase
BAmp output current BA
7Amp output current 1A
12Amp output current 12A 139A 139Amp output current
22Amp output current 22A 168A 168Amp output current
29Amp output current 29A 203A 203Amp output current
37Amp output current 37A 240A 240Amp output current
44Amp output current 44A 290A 290Amp output current
59Amp output current 59A 361A 361Amp output current
72Amp output current T2A 415A 415Amp output current
85Amp output current 85A 520A 520Amp output current
105Amp output current 105A 590A 590Amp output current
200V / 3 Phase Models

Drive i Filter
VXT

series prefix no filter
Max. Continuous Output Gurrent (A) E Intogratad EMC fiter
4Amp output current 4A Input Voltage (V) / Phase
BAmp output current BA 2 200V / 3 Phase
10Amp output current 10A
12Amp output current 12A
20Amp output current 20A
30Amp output current 30A 69A 69Amp output current
40Amp output current 40A 88A  88Amp output current
56Amp output current 56A 115A 115Amp output current
200V / 1 Phase Models
Drive Filter
series prefix VXT no filter

Max. Continuous Output Current (A) E integrated EMC filter

3Amp output current 3A Input Voltage (V) / Phase
5Amp output current 5A 1 200V /1 Phase
8Amp output current 8A
11Amp output current 11A
C E : Compliance with European Standards (See Appendix G Section G-1)

°@“' ST - Compliance with UL Standards and Canadian Standards (cUL certification)
(See Appendix G Section G-2)

[E : Compliance with the Radio Waves Act (South Korea) (See Appendix G Section G-3)

@ : Compliance with Russian Standards

If you suspect the product is not working properly or if you have any questions about your product, contact IMO.
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1.2 External View and Terminal Blocks

1.2
(1

External View and Terminal Blocks
Outside and inside views

Term cover
mounting screw

Control circuit

Keypad
terminal block

Warning plate

Term cover

Main circuit
terminal block

Main nameplate

(a) VXT-6A-2#

Cooling fans

Keypad .

Front cover __| |

Warning plate —

Front cover
mounting screw

(b) VXT-72A-4

Cooling fans

Mounting base Keypad enclosure A

(can be opened)

Control circuit

Front cover _| sJerminal block

i
gl
|
Keypad_| Front cover \__‘.I'|II|| EHEIHI“IM(’
gy
Warning plate %
S

Main circuit
terminal block

Main nameplate

(c) VXT-590A-4

Outside and Inside Views of Inverters
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Term cover

Main circuit
terminal block

Wiring guide




1.2 External View and Terminal Blocks

(2) Warning plates and label

A WARNING A
HRISK OF INJURY OR ELECTRIC SHOCK
® Refer to the instruction manual before installation and operation.
* Do not remove this cover while applying power.
« This cover can be removed after at least 10 min of
&WARN I N G A power off and after the "CHARGE" lamp turns off.
. ive circuit. See i A
“RISK OF INJURY OR %hEr%EE‘L% SHOCK : g.?’.%f?&'.?ﬁ”:ﬁ&'%iﬁ%;;mnegeﬁfﬁﬂﬁ'; et
. I (| ® Securely ground (earth) the equipment.
Estalltatlon and gperall - « High touch current.
« Do not remove any cover while applying power =
and at least Smin. aﬂerdlsoonnectﬁwg power. A RS
- Securely ground (earth) the equipment. ARSI ER 6. s
+High touch current. . ﬁﬂfﬁzgﬂiﬁﬂgﬂﬁﬁm##ﬂﬂlﬁﬁ
CEATFEARME
AAVERTISSEMENT o B 10 5800l b TRMTATIONE A AT R
=RISQUE DE BLESSURE OU DE CHOC ELECTRIQUE :**i‘”‘m“m“‘”““ @eruH)
N ez as e coerc rsqu vous etz sous ensin. i LA CTRUARRARATEL A A AVERTISSEMENT
* Ce couvercle peut &tre refiré au moins 5 minutes N = RISQUE DE BLESSURE OU
aprs i s ensionef Quand e émon ¢ ACTIF s in - = DE CHOC ELECTRIQUE
P i e Reponemusau Mgl dnsfiion s zonmasce,| | * N retirez pas le couvercle lorsque
gﬂ: u (1. BROBENEY » ERE. FEH —EEENT e, KIOLIS mette; sous tension.
= .
[ 520, IRORFHTNARERERA CZ ORI L, R R e pas ouvrr cefte couvercle pendant
« EEDSLUREL W5 SREREN —ERHENIE, o SEA)—ERE AR, SRBRES LeHLTIE 10 minutes aprés avoir coupé falimentation
cBEIBRERILICE, CEEERBLTNS (13 C0E (RURBBRESROTE ). ou lors de la mise sous tension.
Only type B of RCD is allowed. AT HdTREMECA RS LA, * Plus d'un circuit électrique actif.
See manual for details. - o Reportez-vous au manuel d'instruction.
Only type B of RCD is allowed.
See manual for details.

(a) VXT-6A-4 (b) VXT-203A-4

Figure 1.2-2 Warning Plates and Label
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1.3 Precautions for Using Inverters

1.3

Precautions for Using Inverters

This section provides precautions in introducing inverters, e.g. precautions for installation environment, power
supply lines, wiring, and connection to peripheral equipment. Be sure to observe those precautions.

131

Usage environment

Install the inverter in an environment that satisfies the requirements listed in Table 1.3-1.

Table 1.3-1 Usage Environment

ltem

Specifications

Site location

Indoors

Ambient temperature

Standard (Open Type)
-10 to +50°C (14 to 122°F) (HHD/HND spec.) (Note 1)
-10 to +40°C (14 to 104°F) (HD/ND spec.)
NEMA/UL Type1
-10 to +40°C (14 to 104°F) (HHD/HND spec.)
-10 to +30°C (14 to 86°F) (HD/ND spec.)

Relative humidity

5 to 95% RH (No condensation)

Atmosphere

The inverter must not be exposed to dust, direct sunlight, corrosive gases, flammable
gases, oil mist, vapor or water drops.

Pollution degree 2 (IEC60664-1) (Note 2)
The atmosphere can contain a small amount of salt (0.01 mg/cm? or less per year).

The inverter must not be subjected to sudden changes in temperature that will cause
condensation to form.

Altitude

1,000 m (3,300 ft) max. (Note 3)

Atmospheric pressure

86 to 106 kPa

Vibration

VXT-115A-2 or below
VXT-203A-4 or below
VXT-11A-1 or below

VXT-240A-44# or above

3 mm (Max. amplitude)
2 to less than 9 Hz

3 mm (Max. amplitude)
2 to less than 9 Hz

9.8 m/s? 9 to less than 20 Hz 2 m/s? 9 to less than 55 Hz
2 m/s? 20 to less than 55 Hz 1 m/s? 55 to less than 200 Hz
1 m/s? 55 to less than 200 Hz

(Note 1) When inverters are mounted side-by-side without any clearance between them (VXT-11-1 / VXT-115A-2
| VXT-72-4 or below), the ambient temperature should be within the range from -10 to +40°C.

(Note 2) Do not install the inverter in an environment where it may be exposed to lint, cotton waste or moist dust
or dirt which will clog the heat sink of the inverter. If the inverter is to be used in such an environment,
install it in a dustproof panel of your system.

(Note 3) If you use the inverter in an altitude above 1,000 m (3,300 ft), you should apply an output current de-
rating factor as listed in Table 1.3-2.

Table 1.3-2 Output Current De-rating Factor in Relation to Altitude

Altitude Output current de-rating factor
1,000 m or lower (3,300 ft or lower) 1.00
1,000 to 1500 m (3,300 to 4,900 ft) 0.97
1,500 t0 2,000 m (4,900 to 6,600 ft) 0.95
2,000t02,500 m (6,600 to 8,200 ft) 0.91
2,500to0 3,000 m (8,200 to 9,800 ft) 0.88
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1.3 Precautions for Using Inverters

IMO strongly recommends installing inverters in a panel for safety reasons, in particular, when installing the ones
whose enclosure rating is IP0O.
When installing the inverter in a place out of the specified environmental requirements, it is necessary to de-rate
the inverter or consider the panel engineering design suitable for the special environment or the panel installation
location. The special environments listed below require using the specially designed panel or considering the
panel installation location.

Environments

Possible problems

Sample measures

Applications

Highly concentrated
sulfurizing gas or
other corrosive gases

Corrosive gases cause parts
inside the inverter to corrode,
resulting in an inverter
malfunction.

Any of the following measures may be
necessary.

Mount the inverter in a sealed
panel with IP6X or air-purge
mechanism.

Place the panel in a room free
from influence of the gases.

Paper manufacturing,
sewage disposal, sludge
treatment, tire
manufacturing, gypsum
manufacturing, metal
processing, and a particular
process in textile factories.

Alot of conductive
dust or foreign
material (e.g., metal
powders or shavings,
carbon fibers, or
carbon dust)

Entry of conductive dust into
the inverter causes a short
circuit.

Any of the following measures may be
necessary.

Mount the inverter in a sealed
panel.

Place the panel in a room free
from influence of the conductive
dust.

Wiredrawing machines,
metal processing, extruding
machines, printing presses,
combustors, and industrial
waste treatment.

A lot of fibrous or
paper dust

Fibrous or paper dust
accumulated on the heat sink
lowers the cooling effect.
Entry of dust into the inverter
causes the electronic circuitry
to malfunction.

Any of the following measures may be
necessary.

Mount the inverter in a sealed
panel that shuts out dust.

Ensure a maintenance space for
periodical cleaning of the heat sink
in panel engineering design.
Employ external cooling when
mounting the inverter in a panel for
easy maintenance and perform
periodical maintenance.

Textile manufacturing and
paper manufacturing.

High humidity or dew
condensation

In an environment where a
humidifier is used or where the
air conditioner is not equipped
with a dehumidifier, high
humidity or dew condensation
results, which causes a short-
circuiting or malfunction of
electronic circuitry inside the
inverter.

Put a heating module such as a
space heater in the panel.

Outdoor installation.

Film manufacturing line,
pumps and food processing.

Vibration or shock
exceeding the
specified level

If a large vibration or shock
exceeding the specified level is
applied to the inverter, for
example, due to a carrier
running on seam joints of rails
or blasting at a construction
site, the inverter structure gets
damaged.

Insert shock-absorbing materials
between the mounting base of the
inverter and the panel for safe
mounting.

Installation of an inverter
panel on a carrier or self-
propelled machine.
Ventilating fan at a
construction site or a press
machine.

Fumigation for export
packaging

Halogen compounds such as
methyl bromide used in
fumigation corrodes some
parts inside the inverter.

When exporting an inverter built in
a panel or equipment, pack them
in a previously fumigated wooden
crate.

When packing an inverter alone for
export, use a laminated veneer
lumber (LVL).

Exporting.
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1.3 Precautions for Using Inverters

1.3.2 Storage environment

The storage environment in which the inverter should be stored after purchase differs from the usage environment.
Store the inverter in an environment that satisfies the requirements listed below.

[1] Temporary storage

Table 1.3-3 Storage and Transport Environments

Item Specifications

Storage temperature *1 | During transport: -25 to +70°C (-13 to +158°F) Places not subjected to abrupt

During storage: -25 to +65°C (-13 to +153°F) | temperature changes or
condensation or freezing

Relative humidity 510 95% RH *2

Atmosphere The inverter must not be exposed to dust, direct sunlight, corrosive or flammable
gases, oil mist, vapor, water drops or vibration. The atmosphere must contain only a
low level of salt. (0.01 mg/cm? or less per year)

Atmospheric pressure |86 to 106 kPa (during storage)

70 to 106 kPa (during transportation)

*4  Assuming comparatively short time storage, e.g., during transportation or the like.

*2  Evenif the humidity is within the specified requirements, avoid such places where the inverter will be subjected
to sudden changes in temperature that will cause condensation or freezing.

Precautions for temporary storage

(1) Do not leave the inverter directly on the floor.

(2) If the environment does not satisfy the specified requirements listed in Table 1.3-3, wrap the inverter in an
airtight vinyl sheet or the like for storage.

(3) If the inverter is to be stored in a high-humidity environment, put a drying agent (such as silica gel) in the
airtight package described in (2) above.

[ 2] Long-term storage

The long-term storage method of the inverter varies largely according to the environment of the storage site. General
storage methods are described below.

(1) The storage site must satisfy the requirements specified for temporary storage.

However, for storage exceeding three months, the surrounding temperature range should be within the range
from -10 to +30°C (14 to 86°F). This is to prevent electrolytic capacitors in the inverter from deterioration.

(2) The package must be airtight to protect the inverter from moisture. Add a drying agent inside the package to
maintain the relative humidity inside the package within 70%.

(3) If the inverter has been installed to the equipment or panel at construction sites where it may be subjected to
humidity, dust or dirt, then temporarily remove the inverter and store it in the environment specified in Table
1.3-3.

Precautions for storage over 1 year

If the inverter has not been powered on for a long time, the property of the electrolytic capacitors may deteriorate.
Power the inverters on once a year and keep the inverters powering on for 30 to 60 minutes. Do not connect the
inverters to the load circuit (secondary side) or run the inverter.



2.1 Installation

Chapter 2 INSTALLATION AND WIRING

2.1 Installation
(1) Installation Environment

Please install Jaguar VXT in locations which meet the conditions specified in Chapter 1 “1.3.1 Usage environment”.

(2) Installation Surface

Please install the inverter on non-combustible matter such as metals. Also, do not mount it upside down or
horizontally.

AWARNING

Install on non-combustible matter such as metals.
Risk of fire exists

(3) Surrounding Space

Secure the space shown in Figure 2.1-1 and Table 2.1-1. When enclosing
Jaguar VXT in cabinets, be sure to provide adequate ventilation to the cabinet, B
as the surrounding temperature may rise. Do not contain it in small enclosures
with low heat dissipation capacity.

B Installation of Multiple Inverters

When installing 2 or more units in the same equipment or cabinet, generally
mount them to the side of each other, not above each other. When the
inverters are mounted above each other, attach partitioning boards to prevent
that the heat dissipated from the lower inverter affects the upper inverter.

For types VXT-72A-4, VXT-115A-2, VXT-11A-1 or below and for ambient
temperature below 40°C only, the units can be installed side by side without
any spacing between them. (30°C or lower for ND and HD)

Table 2.1-1 Surrounding Space mm (inch)

Applicable Capacity A B C
200 V class: VXT-4A to 115A-2 10
200 V class: VXT-3A to 11A-1 (0.39) 0™ B
400 V class: VXT-2A to 72A-4 : (1308)
_ 50 ' 100
400 V class: VXT-85 to 590A-4 (1.97) 3.9)

- - Figure 2.1-1 Installation Direction
*1 A clearance of 50 mm is required to use RJ45 connector. 9

C: Space in front of the inverter unit

B Installation with External Cooling

External heat

The external cooling installation reduces the generated heat inside the dissipation

panel by dissipating approximately 70% of the total heat generated (total Internal heat (70%)

heat Iqss) by mounting the cooling fins protruding outside the equipment fégsgo"z)aﬂm (\ Cooling fan
or cabinet. ——
Installation with external cooling is possible for types VXT-30 to 115A-2  |Board temperature

and VXT-22 to 72A-4 by adding attachments (optional) for external 50°C max’

cooling, and for types VXT-85A-4 or above by moving the mounting T Cooling fins
bases.

(Please refer to the Jaguar VXT- User's Manual, Chapter 11 Item 11.15 T T

for the external dimensions drawing of the external cooling attachment o
(optional)). Internal air intake External air intake

ACAUTION Figure 2.1-2

Prevent lint, wastepaper, wood shavings, dust, metal scrap, and Cooling
other foreign material from entering the inverter or from attaching to
the cooling fins.

Installation with External

Risk of fire and risk of accidents exist

To install the VXT-85A-4 inverter with external cooling, change the mounting position of the mounting bases
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2.1 Installation

following the procedure in Figure 2.1-3.
As the type and number of screws differ by inverter type, please review Table 2.1-2.

Table 2.1-2 Type and Number of Screws, and Tightening Torque

Inverter type Mounting base fixation screw Case attachment screw Tighltle.rrli]n(gllbt-ci)rr]c)]ue
:{)XJ;(STS_?géAA M6x20 (5 screws on top, 3 screws on bottom) | M6x20 (2 screws on top only) 5.8 (51.3)
VXT-203A-4 M6x20 (3 screws on top and bottom each) M6x12 (3 screws on top only) 5.8 (51.3)
:{)XJXZ#23014 M5x12 (7 screws on top and bottom each) M5x12 (7 screws on top only) 3.5(31.0)
:{)X\IX%I'Gi?SiA M5x16 (7 screws on top and bottom each) M5x16 (7 screws on top only) 3.5(31.0)
:{)X\Ixs'l'zggoiA M5x16 (8 screws on top and bottom each) M5x16 (8 screws on top only) 3.5(31.0)

1) Remove all of the mounting base fixation screws and the case attachment screws on the top of the inverter.

2) Fix the mounting bases to the case attachment screw holes using the mounting base fixation screws. A few
screws should remain after changing the position of the mounting bases.

3) Change the position of the mounting bases on the bottom side following the procedure in 1) and 2).

(

Mounting base fixation screw — 1

s
t/ \ Mounting base fixation screw

Figure 2.1-3 Method to Change the Mounting Base Positions

ACAUTION

Use the specified screws in changing the mounting bases.

Risk of fire and risk of accidents exist

Bl Inverter unit installation screw size

Select the bolt size, considering the thickness of the mounting feet and installation surface so that the bolt
protrudes from the nut by 2 threads or more.

Inverter type Inverter fixation screw Tightening torque N=m (Ib-in)
200V class : VXT-30/40A-2
400V class : VXT-22/29A-4 MS (4 screws) 35(10)
200V class : VXT-56/69A-2
M8 (4 13.5 (119
400V class : VXT-37A-4 to VXT-203A-4 (4 screws) (119)
400V class : VXT-240A-4 to VXT-415A-4 M12 (4 screws) 48 (425)
400V class : VXT-520A-4 to VXT-590A-4 M12 (6 screws) 48 (425)
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2.2 Wiring

2.2 Wiring

2.2.1 Basic connection diagram
B Standard model with CANopen (single analogue output) FM1

Mator (with cooling fan)

-
Translormer Trlf["”_a.l ATatt {Mote 7) Braking resistor {option}
e 3@[@ |
A AT D T
e L I

(Note 13) = —— ———

(Naote 6)
Braking resisior {option)

(Note 5)
Direct current
reactor (option)

Circuit breaker S —
{MCCB) or earth (Mate 2) [
leakage breaker Magnatic
200V system® _[{ELCB) contactor {MC) |
200V to 240V ALIR
5060 He T K i O
400V system 1 et T Lam |
380V to 480V =X _L L~ &)
5060 Hz 1 R [ e i |
hemmee H
Auxiliary power | A=
e case of input for control OLN (Note11) o [C1]t—i—t ?"é !
. H
Destination: (Note3) —!;)‘I'OJ l I Poc::r::dugfl_)é\'nq\utaga switching Ito 11} ..“r H |
-A-KAU Audliary power { Ri -F?gﬁu“\:a'w supply connecior "CN R™/ | E E |
it o fan " I¥ oomo o o O [J— i
(Noted) ® Charge = o "Grounding ad
G"".‘""I £0 66 amp TNUX CNRCNW & terrninéal
terminal & |_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— (Note 8)
| RJ45 connector 3
+24vDC | [0V Integrated alarm B
| Czaac] [ov] e g
¥ 3DA! (304, 208, 30C) g
| (5]
{Note14) @ swz | {Mote 10)
EN1 -
Safety signal Keypad Note 12) | 1
Data transmission and 5
reception (RS-485) 153 |
KR
p— |
1
|
_____________Fﬂ;ll
‘L[PLC |
(Mote 12) 0
| SW‘Io—'-" <¥2> | Transistor cutput 2 -
10L] Motor E
| SOURCE | overioad forecast H
(Note 9) | | <¥1= ! Transistor cutput 1 g
= W‘: 4 RUN] In operation B
Run forward : . %FWD -E I ! ! §
T . 3 ) =
I 1 (REV W':'_‘ 4.CMY>I I::'?s:grt?r oulput
Run reverse Hi T ) {Mate10)
i | 1
\
- " 1
g‘- {5511 S spoed _u x1) F¥ |
— Selecti ;
= Digital input 2 ! (X2) FMI | 3
s (552 Munso;;usqwo; -t — . e | Anolog outpullpuk 3
(=] ital input nalog outputipulse
a [S54] Multi speed selection ) (X3) 22 | Kyop sl Fuy [FM] autput %
+ — 4 Fuina cun Fout1] Output 2
oo 5] Constton O?talmwt‘: H (X4) FF ey FMP| | requency (pror to siip z
iole 1 =
Digital input 5 b .T ) SWE compansation) 3
[RST) Alaem (error) reset Pt (Mote12) | (Note10)
Digital input comman I (el Y] 11
'I- Y @[ ]+ Analog output
[ {Note15) ==
+10VDC commaon
(Note m*"
L 1[133 : |
1 H Veltage input 12 | Data transmission
Voltage input for setup \ fo o tlU\u"DC; - |) a"fngzgs'-’o"
»
E] i (Note1s) o | (CAN-BUS)
k=5 [
£ s Al, [PTC (Note12) i RJ45 Connector |
=] v Wi
o ]
E H rz;;.;r;nm g::] (Note12) V2 ST |
S 1 PTC thermistor input I & |
HS [ Veilage mpul V2 B
Current input for setup H Al (remavee) SWa WG |
It (Noto12) (ote12) 7| |
T | {Note15)
- ]

Figure 2.2-1 Standard model (with CAN)

2-3



2.2 Wiring

B Option model with 2 analogue outputs FM1 & FM2 (without CAN)

Motor (with cooling fan)

Transformer Thermal [——— (Note 7) Braking resistor (option)
cmsems el © FU
e el
NN G
== == |
(Note 13) e —
(Note 5) Braking unit BU
) (option)
Direct current © - ]
reactor (option) NG
Circuit breaker (MCCB) or © ©—C - - - - _|
earth leakage breaker (Note 2) Th | Motor
(ELCB) Magnetic erma
ch
.
H |
400V system T VT 9
3aogég4auv - ! A
R e
i [
[ - '
L . ® (Note 11)
Auxiliary power input for RO = Power supply voltage switching
control TO connector "CN UX"
(Note 3) . an power supply connector "CN R™ /
SON W
Auxiliary powsr input [ ————————(G)R1 'ij'
for fan
(Note 4)

e (Note 8)
[ 30C]

0C
RJ45 connector
i +2avDC | [0V | (Note 15) 3051 :‘Lflepgu'f'ed alarm
¥ E i I I i 30, (30A, 30B, 30C)
| 30A
swz2
— (Note 12)

E

- _:
@

terminal

=1

=3

5

°

B

E

4

<3

o

(Note 10)

|
—

Data transmission and ‘ cB|
receplion (RS-485) 128
"
|
— |

1
e
o

JipLe) |

A 0|
Note 12) | =
froeTSWl o <Y2>| Transistor output 2 -
| [OL] Motor averioad 2
forecast 5
(Note 9)| L <Y1> 2
=== Transistor output 1 c
FWD =
Run forward command —M_‘ | =
v ’ 1<CMY>
i (REV) %% _4, [RUN] In operation
Run reverse command $—. T T Transistor output (Note 10)
|: "l | common
X
5 p— o) | |
g [SS1] Multi speed selection /r‘_'l i H . o |
el Digital input 2 (X2 Current output
-’c% [552] Multi spe:eg(; Selention $—— """_': : i e (4(2) to 20 mA DC)
a i lixsy E=mw Vohage ouput FMV Anal oul
Digital input 3 i ) nalog oulput/pulse output
[S54] Multi speed selection T ;I r————= 010 +10VDC) [Fouti] Gutput frequency
Digital input 4 i l(x4) F b4 Pulse output FMP' {prior to slip compensation)
(Note 10) [BX] Coast l%ams;«;g —— i e (25 to 32kpis)
1 (X5
Digital input5 ¢ -
[RST] Alarm (error reset v liem (Note 12) E
' 5
Pratatnpat cormen a0 (Note 15) Analog output common 8
- (+1ovDe ) 2
E
Current output FMI 2
Veltage input 12 (4(0) to 20 mA DC) ®
(010+10V DC) s
Voltage input for setup D010V DC) >
; | (ot 15400 oo _EMV
E] (010 #10V DG} o] Dot " (Nate 10)
g Al PTC W7 | [lout] Output current
= Note 12,
2 1 SWa ( )
: 1 e e vy
< (Note _91 ([c1] STE amster gt Analog output common
(+) =7 17
[ \ Voltage input V2
Current input for setup i o (010 +10 v DC) (Note 9)
o Moo 12 @x+) ! K77\ Datatransmission
(1] ! | ( ) % and reception
| (Note 15) (RS-485)
|

Figure 2.2-2  Option model (Without CAN)



2.2 Wiring

(Note 1)

(Note 2)

(Note 3)

(Note 4)

(Note 5)

(Note 6)

(Note 7)

(Note 8)

(Note 9)

(Note 10)

(Note 11)

(Note 12)

(Note 13)

(Note 14)

(Note 15)

(Note 16)

Install recommended circuit breakers (MCCB) or residual-current-operated protective device (RCD)/
earth leakage breakers (ELCB) (with overcurrent protective function) on the inputs of each inverter
(primary side) for wiring protection. Do not use breakers which exceed the recommended rated current.

Install recommended magnetic contactors (MC) as necessary on each inverter as these will be used to
disconnect the inverter from the power supply separately from the MCCB or RCD / the ELCB.
Additionally, when installing coils such as MC or solenoid close to the inverter, connect surge absorbers
in parallel.

When it is desired to retain the alarm signal for the activation of the protective function even inverter
main power supply is shut off, or when it is desired continuous display of the keypad, connect this
terminal to the power supply. The inverter can be operated without connecting power to this terminal
(applicable for types VXT-59A-4 /| VXT-88A-2 or above)

The terminal does not need to be connected. Use this terminal when operating in combination with a
high power factor regenerative PWM converter (RHC series). Applicable for types VXT-203A-4 or
above)

Remove the shorting bar between the inverter main circuit terminals P1-P(+) before connecting the
direct current reactor (DCR) (option).

It must be connected in the following cases:

ND mode: Types VXT-139A-4 or above, HD/ HND mode: Types VXT-168A-4 or above, HHD mode:
Types VXT-203A-4 or above.

Use the direct current reactor (option) when the power supply transformer capacity is above 500 kVA
and the transformer capacity is over 10 times the rated capacity of the inverter, or when “thyristor load
exists” in the same power system.

Types VXT-11A-1 / VXT-115A-2 / VXT-72A-4 or below have built-in braking transistors, allowing direct
connection of braking resistors between P(+)-DB.

When connecting braking resistors to types VXT-85A-4 or above, always add the braking unit (option).
Connect the braking unit (option) between P(+)-N(-). Auxiliary terminals [1] and [2] have polarity. Please
connect as shown in the diagram.

This terminal is used for grounding the motor. Grounding the motor using this terminal is recommended
in order to suppress inverter noise.

Use twisted lines or shielded lines for the control signals.

Generally, the shielded line requires grounding, but when the effect of externally induced noise is large,
connecting to [CM] may suppress the effect of noise. Separate the line from the main circuit wiring and
do not enclose in the same duct. (Separation distance of over 10 cm is recommended.) When crossing
the main circuit wiring, make the intersection perpendicular.

The various functions listed for terminals[X1] to [X5] (digital inputs), terminals [Y1] to [Y2] (transistor
output), and terminal [FM] (monitor output) show the functions assigned as factory default.

These are connectors for switching the main circuit. For details, refer to “2.2.7 Switching connector
(types VXT-203A-4 or above)”.

The slide switches on the control printed circuit board define the settings for the inverter operation. For
details, refer to “2.2.8 Operating slide switches”.

Make the circuit breakers (MCCB) or the magnetic contactors (MC) trip by the thermal relay auxiliary
contacts (manual recovery).

Shorting bars are connected between the safety function terminals [EN1], [ENZ2], and [PLC] as factory
default. Remove the shorting bars when using this function.

and(ov) are separated and insulated.

Charge lamp does not exist in the inverters VXT-69A-2 / VXT-44A-4 | VXT-11A-1 or below.
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2.2 Wiring

Route the wiring following the steps below. The descriptions assume that the inverter is already fixed to the
cabinet.

2.2.2 Removal and attachment of the front cover/ terminal cover and wiring guide

ACAUTION

Always remove the RS-485 communication cable from the RJ-45 connector before removing the front cover.

Risk of fire and risk of accidents exist.

(1) Types VXT-20A-2/ VXT-12A-4/ VXT-11A-1 or below

1) Loosen the screws of the terminal cover. To remove the terminal cover, put your finger in the dimple of the
terminal cover and then pull it up toward you.

2) Pull out the wiring guide toward you.

3) After routing the wires, attach the wiring guide and the terminal cover reversing the steps above.

Terminal cover Wiring guide

attachment screw Terminal cover Pull out the wiring guide

in front.

Figure 2.2-3 Removal of the Terminal Cover and the Wiring Guide (for VXT-6A-2)

(2) Types VXT-30A-2to VXT-69A-2 and VXT-22A-4 to VXT-44A-4

1) Loosen the screws of the terminal cover. To remove the terminal cover, put your finger in the dimple of the
terminal cover and then pull it up toward you.

2) Pull out the wiring guide toward you.

3) After routing the wires, attach the wiring guide and the terminal cover reversing the steps above.

While pressing the
Wiring guide upward,
Pull it out toward you

Figure 2.2-4 Removal of the Terminal Cover and the Wiring Guide (for VXT-69A-2)



2.2 Wiring

(3) Types VXT-88A-2/VXT-115A-2 | VXT-72A-4 | VXT-85A-4

1) Loosen the screws of the front cover. Hold both sides of the front cover with the hands, slide the cover
downward, and pull. Then remove it to the upward direction.

2) Push the wiring guide upward and pull. Let the wiring guide slide and remove it.

3) After routing the wires, attach the wiring guide and the front cover reversing the steps above.

112
“"Push upward and pull.

Front cover attachment screw Front cover Wiring guide Let the guide slide.

Figure 2.2-5 Removal of the Front Cover and the Wiring Guide (for VXT-72A-4)

(4) Types VXT-85A-4 or above

1) Loosen the screws of the front cover. Hold both sides of the front cover with the hands and slide it upward to
remove.

2) After routing the wires, align the front cover top edge to the screw holes and attach the cover reversing the steps
in Figure 2.2-6.

@ Open the keypad case to view the control printed circuit board.

Screw

il

i

Q\ g
Front cover

Screw

Tightening torque: 1.8 N-m (15.9 Ib-in) (M4)
3.5 N-m (31.0 Ib-in) (M5)

Figure 2.2-6 Removal of the front cover (for VXT-203A-4)



2.2 Wiring

2.2.3 Precautions for wiring

Exercise caution for the following when wiring.

1)
@)

®)
(4)
()

(6)
@)
®)

Confirm that the supply voltage is within the input voltage range described on the rating plate.

Always connect the power lines to the inverter main power input terminals L1/R, L2/S, L3/T (Three-phase).
(The inverter will be damaged when power is applied if the power lines are connected to the wrong
terminals.)

Always route the ground line to prevent accidents such as electric shock and fire and to reduce noise.

For the lines connecting to the main circuit terminals, use crimped terminals with insulating sleeves or use
crimped terminals in conjunction with insulating sleeves for high connection reliability.

Separate the routing of the lines connected to the main circuit input side terminals (primary side) and the
output side terminals (secondary side) and the lines connected to the control circuit terminals.

The control circuit terminal lines should be routed as far as possible from the main circuit routing. Malfunction
may occur due to noise.

To prevent direct contact with the main circuit live sections (such as the main circuit terminal block), route the
control circuit wiring inside the inverter as bundles using cable ties.

After removing a main circuit terminal screw, always restore the terminal screw in position and tighten even if
lines are not connected.

The wiring guide is used to separately route the main circuit wiring and the control circuit wiring. The main
circuit wiring and the control circuit wiring can be separated. Exercise caution for the order of wiring.

. Control o . N
Wiring [ circuit Control circuit wiring Main circuit wiring (upper level)
guide ] wiring /
I_i. i[5
. . o
Wiring gulde\ g i a— —
T =
Main [ Eesl]
circuit — =D — T ==—Le~__ Main circuit wiring
wiring — ot (lower level)
o — "
i
( 1 ‘]I
1 1T ]
ol i,
Case of VXT-6A-2 Case of VXT-72A-4

B Handling the Wiring Guide

For inverter types VXT-4 to 115A-2 and VXT-2 to 72A-4, the wiring space may become insufficient when routing the
main circuit wires, depending on the wire material used. In these cases, the relevant cut-off sections (see Figure
2.2-7, Figure 2.2-8) can be removed using a pair of nippers to secure routing space. Be warned that removing the
wiring guide to accommodate the enlarged main circuit wiring will result in non-conformance to IP20 requirements.

Cut-off sectio
i R I

Cut-off section After cut off

Figure 2.2-7 Wiring Guide (VXT-69A-2)
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2.2 Wiring

Cut-off section

Cut-off section
After cut off

Figure 2.2-8 Wiring Guide (VXT-72A-4)

(9) Depending on the inverter capacity, straight routing of the main circuit wires from the main circuit terminal
block may not be possible. In these cases, route the wires as shown in the figure below and securely attach
the front cover.

“SEL_HU\*\W\@
Q 0 -
= oE|EaE @
| =N

[L2/SIL3/T

=L

2.2.4 Precautions for long wiring (between inverter and motor)

(1) When multiple motors are connected to one inverter, the wiring length is the total of all wire lengths.

(2) Precautions shall be taken for high frequency leak current when the wiring length from the inverter to the
motor is long, in this case the high frequency current may flow through the stray capacitance between the
wires with various phases. The effect may cause the inverter to become overheated, or trip due to
overcurrent. Leak current may increase and the accuracy of the displayed current may not be ensured.
Depending on the conditions, excessive leak current may damage the inverter. To avoid the above problems
when directly connecting an inverter to a motor, keep the wiring distance 50 m (164 ft) for inverters
VXT-20A-2 / VXT-12A-4 | VXT-11A-1 or below, and below 100 m (328 ft) for inverters VXT-30A-2 / VXT-22A-4
or above.

To operate with longer wiring lengths than the ones above mentioned, reduce the carrier frequency or use an
output circuit filter.

When multiple motors are operated in parallel connection configuration (group operation), and especially
when shielded cables are used in the connections, the stray capacitance to ground is large. Reduce the
carrier frequency or use output circuit filters.

Without output circuit filter With output circuit filter
Below 5 m(16ft)
Power ___| Inverter o f—‘ﬁ—__/Output circuit filter,
supply = sSy\:ﬁ;__ Inverter ] Motor,
S —
i low 400 m(1312ft ”
50 m(164ft)/100 m(328ft) Below 400 m(1312ft)
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2.2 Wiring

When the output circuit filter is used, the total wiring length should be below 400 m (1312ft) in case of using
VIf control.

For motors with encoders, the wiring length between the inverter and motor should be below 100 m (328ft).
The restriction comes from the encoder specifications. For distances beyond 100 m (328ft), insulation
converters should be used. Please contact IMO when operating with wiring lengths beyond the upper limit.

(3) Precautions on the surge voltage when driving the inverter (especially for 400 V series motor)
When motors are driven by inverters using the PWM method, the surge voltage generated by the switching of
the inverter elements is added to the output voltage and is applied onto the motor terminals. Especially when
the motor wiring length is long, the surge voltage can cause insulation degradation in the motor. Please
perform one of the countermeasures shown below.

* Use motor with insulation enhancement.
= Connect a surge suppression unit on the motor side.
= Connect an output circuit filter to the inverter output side (secondary side).
* Reduce the wiring length from the inverter to the motor to less than 10 to 20 meters (33 to 66ft).
(4) When output circuit filters are attached to the inverter or when the wiring length is long, the voltage applied to

the motor will decrease due to the voltage drop caused by the filter or wiring. In these cases, current
oscillation and lack of torque may occur due to insufficient voltage.

AWARNING A

For each inverter, connect to the power supply via circuit breaker and earth leakage breaker (with overcurrent
protective function). Use recommended circuit breakers and earth leakage breakers and do not use breakers
which exceed the recommended rated current.

Always use the specified sizes for the wires.
= Tighten terminals with the defined tightening torque.

*  When multiple combinations of inverters and motors exist, do not use multi-core cables for the purpose of
bundling the various wires.

Do not install surge killers on the inverter output side (secondary side)
Risk of fire exists.
= Ground the inverter in compliance with the national or local electric code.
Always connect the ground line to the inverter grounding terminal [2G]
Risk of electric shock and risk of fire exist.

Qualified personnel should perform the wiring.
Perform wiring after confirming that the power is shut off.

Risk of electric shock exists.
Perform wiring only after the equipment is installed at the location.
Risk of electric shock and risk of injury exist.

Confirm that the specifications (number of phases and the rated voltage) of the power supply input of the
product match with the specifications of the power supply to be connected.

Do not connect power supply lines to the inverter output terminals (U, V, W).

Risk of fire and risk of accidents exist.
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2.2 Wiring

2.25
[1]

Main circuit terminals

Screw specifications

The specifications for the screws used in the main circuit wiring and the wire sizes are shown below. Exercise
caution as the terminal position varies depending on inverter capacity. In the diagram in “[ 2 ] Terminal layout
diagram (main circuit terminal)”, the two ground terminals [zG] are not differentiated for the input side (primary
side) and the output side (secondary side).

Also, use crimped terminals with insulating sleeves compatible for main circuit or terminals with insulating tubes.
The recommended wire sizes are shown depending on cabinet temperature and wire type.

Table 2.2-1 Screw Specifications (Three-phase 200V series, Basic type)

Screw specifications

Auxiliary power input

Auxiliary power input

Power See item Main circuit Grounding for control [RO, TO] for fan [R1, T1]
Syst Inverter type 2 ) . ) . . . ) .
ystem [2] Screw Tightening Screw Tightening Tightening Tightening
Size torque : torque Screw torque Screw torque
o N=m _S'Ze_ N=m size N=m size N=m
(driver size) (Ib-in) (driver size) (Ib-in) (Ib-in) (|b_in)
VXT-4A-2
Fig. a M3.5 (3'% M3.5 (11626)
VXT-6A-2 ' '
S VXT-10A-2 o b
Fig. 1.2 1.8
p oA . .
g VXT-12A-2 M4 (106) M4 (15.9) B B
o VXT-20A-2 Fig. c
© — —
S VXT-30A-2
o Fig. A M5 3.0 M5 3.0
© | VXT-40A-2 (26.6) (26.6)
e
T | VXT-56A-2 Fig. B M6 5.8 M6 5.8
VXT-69A-2 ' (No3) | (51.3) | (No.3) | (51.3)
VXT-88A-2
Fig. C M63 5.8 M63 5.8 M3.5 12
VXT-115A-2 (No.3) | (51.3) | (No.3) | (51.3)
Table 2.2-2 Screw Specifications (Three-phase 200V series, EMC filter built-in type)
Screw specifications
L . Auxiliary power input | Auxiliary power input
Power See item Main circuit Grounding for control [RO, TO] for fan [R1, T1]
|
System nverter type [2] Screw |Tighteningl o - (Tightening Tightening Tightening
size torque size torque Screw torque Screw torque
o N=m o N=m size N=m size N=m
(driver size) (Ib-in) (driver size) (Ib-in) (Ib-in) (Ib-in)
VXT-4A-2E
Fig. a M3.5 (2'2) M3.5 (11626)
VXT-6A-2E ' '
VXT-10A-2E
. 1.2 1.8
- VXT-12A-2E Fig. h M4 (10.6) M4 (15.9)
S VXT-20A-2E
S | vxT-30A-2E Input: — —
(%]
< .. |Input: M4 | 1.8(15.9) 3.0 _ _
< Fig. i M5
5 | UXT-40A-2E 9 Other: M5| Other: (26.6)
o 3.0(26.6)
ey
F | VXT-56A-2E Input:
Fig. M6 |8.1(7L7)| M6 5.8
5.8(51.3)
VXT-88A-2E
Fig. C M6 5.8 M6 5.8 M3.5 12
VXT-115A-2E (No.3) | (51.3) | (No.3) | (51.3)
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2.2 Wiring

Table 2.2-3 Screw Specifications (Three-phase 400V series, Basic type)

Screw specifications
C e : Auxiliary power input | Auxiliary power input
Power See item Main circuit Grounding for control [RO, TO] for fan [R1, T1]
System Inverter type [2] Screw |Tightening| g.ey [Tightening Tightening Tightening
size torque size torque Screw torque Screw torque
e N+m e N+m size N+m size N=m
(driver size) (Ib-in) (driver size) (Ib-in) (Ib-in) (Ib-in)
VXT-2A-4
VXT-4A-4
VXT-6A-4 Fo-b 1 s 1.2 M4 18
(10.6) (15.9)
VXT-7A-4
VXT-12A-4 Fig. ¢ - -
VXT-22A-4 i 3.0 3.0
Fig. A M5 M5
VXT-20A-4 g (26.6) (26.6)
VXT-37A-4 Fig. B M6 5.8 M6 5.8 - -
2 | VXT-44A-4 : (No.3) | (51.3) | (No.3) | (51.3)
§ | VXT-59A-4 Fig. C M6 5.8 M6 5.8
% VXT-72A-4 ) (No. 3) (51.3) (No.3) (51.3)
S | VXT-85A-4
¢ [VXT-105A-4 135
(O] .
= Fig. D M8 :
£ | VXT-139A-4 g (119)
VXT-168A-4 M8 135
. (119) 1.2
VXT-203A-4 Fig. E M3.5 (10.6)
VXT-240A-4 . M10 2r
Fig. F (239)
VXT-290A-4
VXT-361A-4 Fig. M3.5 (11626)
VXT-415A-4 ' M12 48 M10 27
VXT-520A-4 . (425) (239)
VXT-590A-4 g
Table 2.2-4 Screw Specifications (Three-phase 400V series, EMC filter built-in type)
Screw specifications
R . Auxiliary power input | Auxiliary power input
Power See item Main circuit Grounding for control [RO, TO] |  for fan [R1, T1]
System Inverter type [2] Screw |Tightening gopey  |Tightening Tightening Tightening
size torque size torque Screw torque Screw torque
e N+m e N+m size N+m size N=m
(driver size) (lb-ln) (driver size) (lb-ln) (lb-ln) (lb-ln)
VXT-2A-4E Fi
VXT-4A-4E 9-9
1.2 1.8
VXT-6A-4E ‘ M4 (10.6) M4 (15.9)
VXT-7TA-4E Fig. h
VXT-12A-4E
Input: R - - -
B : - Input M4 | 1. . .
VXT-22A-4E - b 1.8(15.9) e 3.0
*" |Output M5 Other: (26.6)
VXT-29A-4E 3.0(26.6)
27 Input:
s | VXT-37A-4E Fig.j |/MPutM4|18(159)| M6 5.8
S "7 |Output M6| Other: (No.3) (51.3)
Q | VXT-44A-4E 5.8(51.3)
[}
ﬁ VXT-59A-4E Fig. C M6 5.8 M6 5.8
S | VXT-72A-4E : (No.3) | (51.3) (No.3) (51.3)
® [VxT-85A-4E
= - -
F | VXT-105A-4E Fig. D M8 135
VXT-139A-4E ' (119)
VXT-168A-4E M8 (1131’95)
VXT-203A-4E Fig. E M3.5 (11626)
VXT-240A-4E _ M10 2r
Fig. F (239)
VXT-290A-4E
VXT-361A-4E o G M3.5 (11(526)
VXT-415A-4E g M12 48 M10 27
VXT-520A-4E . (425) (239)
VXT-590A-4E g
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2.2 Wiring

Table 2.2-5 Screw Specifications (Single-phase 200V series, Basic type)

Screw specifications
S : Auxiliary power input | Auxiliary power input
= . Main circuit Grounding for control [RO, TO] for fan [R1, T1]
ower Inverter type See item
System [2] Screw |Tightening| gcpey [Tightening Tightening Tightening
size torque size torque Screw torque Screw torque
R N=m o N=m size N+m size N-m
(driver size) (Ib-in) (driver size) (Ib-in) (Ib-in) (Ib-in)
>
o
Q VXT-3A-1
N } 0.8 1.2
% Fig. k M3.5 (7.1) M3.5 (10.6)
S |[VxT5A1 ) ) ) )
[} .
) VXT-8A-1 Fig. | 1.2 1.8
= M4 : M4 :
» | VXT-11A-1 Fig. m (10.6) (15.9)
Table 2.2-6 Screw Specifications (Single-phase 200V series, EMC filter built-in type)
Screw specifications
. : Auxiliary power input | Auxiliary power input
b . Main circuit Grounding for control [RO, TO] | for fan [R1, T1]
ower Inverter type See item
System [2] Screw |Tightening| .o\, [Tightening Tightening Tightening
size torque size torque Screw torque Screw torque
R N=m e N=m size N=m size N-m
(driver size) (Ib-in) (driver size) (Ib-in) (Ib-in) (|b-il’])
>
o
Q VXT-3A-1E Fig. k
I\ 0.8 1.2
3 M3S 1 71 | M35 | (o)
S [VXT-5A-1E Fig. n ) ) ’ ’
(]
) VXT-8A-1E . 1.2 1.8
£ Fig. h M4 . M4 .
® | VXT-11A-1E 9 (10.6) (15.9)
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2.2 Wiring

[2] Terminal layout diagram (main circuit terminal)

Figure A

13 13 13 13 13 13 13 13 13 13
©51) (0561) (051) (051) (0.51) (051) (0.51) (0.51) (0.51) (0.51)

CURCUR I B R I IR

LYR|L2S | L3T | DB | P1 | P(+) | N() | U v w

& i)
[ L)
oG oG

Figure B

17 47 17 13 17 47 7 AT A7 17
(067) _(067) _(067) (051) (0.67) (067) (067) (067) (067) {067

aeaeaaeeee‘

LYR [ L2/S | L3/T | DB | P1 [ P(+) | N(-) u Vv W

Figure C

! Charging lamp
1

L08D, 087, 087, (085
u v | w |©C
22 22 22 66165 22 22 22

(0.87) (0.87)__(0.87)10.26) (0.65) (0.87) (0.87) (0.87)

e efele|o ©
LUR | L2i8 | LaT [ | DB | P1 | P(+) | NE)

Figure D

— (05255) of Charging lamp
(081) (©091) (0.81)

u v W

oo 0

P1 P(+) N(-)

25 25 25
(088)  (088)  (0.88) O
eG eG

23
(681)

23 23 23
©81)_ (091 _ _081)

OO

L1/R | L2/S | LM

Figure E / Figure F
Ll g6(026) )

e
o o .
[‘3‘051 (13105) “3%: L. Charging lamp

o O O O
O O O u v w

LR | L2IS | L3T
OAROAR

P1 (+) N(-)
g

6.610.26)

EL:]

)

6)

37(148) 37 37(1.46)

2

23(091) 23(081) 23i0.91) 23(0.61)
For Fig. E For Fig. F For Fig. E For Fig. F

Figure G / Figure H

ol Charging lamp

A ran 3701.46)(For Fig. G)

511.01(For Fig. H)
ForFig. G ForFig. H

AWARNING A

Insulation level
Main circuit - Casing

Risk of electric shock exists

The following terminals will have high voltage when power is ON.
Main circuit: L1/R, L2/S, L3/T, L1/L, L2/N, P1, P(+), N(-), DB, U, V, W, RO, TO, R1, T1

: Basic insulation (overvoltage category lll, degree of contamination 2)
Main circuit - Control circuit : Enhanced insulation (overvoltage category I, degree of contamination 2)
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2.2 Wiring

Figure a Figure b
6.7 6.7 6.7 6.7 6.7 6.7 10 10 10
(0.26) (0.26) (0.26) (0.26) (0.26) (0.26) 039 039 | 039
S | O L1
e | S| S | & | ©C | O
P1 P(+) N(-)
LUR | L2/s | T | P1 | PH) | N(
6.7 6.7 6.7 6.7 9 9 9 9 9 9 9
(0.26) (0.26) (0.26) (0.26) (0.35) (0.35) (0.35) (0.35) (0.35) (0.35) (0.35)
6.8 6.8
(0.27) Lt L L L] ©27) L (1] L [+ L] (] )
— . U v w == LR | L2s | LT | DB | U v w
[+ S
oG oG
10.17 10.17
(0.40) (0.40)
(] L]
G SG
Figure c Figure i
10 10 10
(0.39) (0.39) (0.39) G O O @
L1 L2 L3 &G
¢ | O [H]
. 13 13 13 13 13 13 13 13 13 13
P1 P(+) N() {051) (051 (051) (051) (051) (051) (051) (051) (051) (051)
| O Q[0S0 OO OO
9 9 9 9 DB | P1|PH|NI| U | v | w
(0.35) (0.35) (0.35) (0.35) (0.35) (0.35) (0.35)
12.8
[ L] [ e | © S | O (0.50)
L1/R L2/S L3/T DB V] \% w [ 0
oG
10.17 10.17
(0.40) (0.40)
S )
©G ©G
Figure j Figure k
a & & @ 6.7 6.7 6.7 6.7 6.7 6.7
(0.26) (0.26) (0.26) (0.26) (0.26) (0.26)
L1 L2 | LB | g < >« > < > < > < > < >
S| ¢ 6 | & | S | O
17 17 17 17 17 17 17 17 17
(0.67) (0.67) (067) (0.51) (067) (0.67) (067) (067) (067) (0.67) LI L2IN P1 P(+) N(-)
O OO Q| O 0|0 || O 67 67 67 67
DB P1 P | NG u v w _(026)  _ (0.26)  _ (0.26) _ _ (0.26)
6.8 6.8
0.27) e 0 0 0 0.27)
DB U \Y w
18.5 (] )
(0.73)
—_ SG G
eG
Figure | Figure m
10 10 10 10 10 10
(0.39) (0.39) (0.39) (0.39) (0.39) (0.39)
e | © [+ e | © [+]
P1 P(+) N(-) P1 P(+) N(-)
9 9 9
(0.25) (035) (025) (025) (ogs) (035) (025) (0.35) (0.35) (0.35) (0.35) (0.35) (0.35) (0.35)
e | ¢ | ¢ | ¢ | S| O | O S| © | | O | S| O | O
L1L L3/N DB U Vv w L1/L L3/N DB u \ w
10.17 10.17
10.17 10.17 (0.40) (0.40)
(0.40) (0.40)
e Py g 4
SG SG
G oG

For the figure g / h / n, please contact IMO.

2-15



2.2 Wiring

[3] Recommended wire size (main circuit terminals)

The following wires are recommended unless special requirements exist.

B 600V vinyl insulation wire (IV wire)

This wire is used in circuits except the inverter control circuit. The wire is difficult to twist and is not recommended
for inverter control circuit. The maximum allowable temperature for the insulated wire is 60°C.

B 600V type 2 vinyl insulation wire or 600 V polyethylene insulation wire (HIV wire)

In comparison to the IV wire, this wire is smaller, more flexible, and the maximum allowable temperature for the
insulated wire is 75°C (higher), making it suitable for both the inverter main circuit and control circuit. However, the
wiring distance should be short and the wire must be twisted for use in the inverter control circuit.

B 600V cross-linked polyethylene insulation wire (FSLC wire)

This wire is used mainly in the main circuit and the grounding circuits. The size is even smaller than the IV wire or
the HIV wire and also more flexible. Due to these features, the wire is used to reduce the area occupied by wiring
and to improve work efficiency in high temperature areas. The maximum allowable temperature for the insulated
wire is 90°C. As a reference, Furukawa Electric Co., Ltd. produces Boardlex which satisfies these requirements.

B Shielded-Twisted cables for internal wiring of electronic/electric instruments

This product is used in inverter control circuits. Use this wire with high shielding effect when risk of exposure to or
effect of radiated noise and induced noise exists. Always use this wire when the wiring distance is long, even within
the cabinet. Furukawa Electric’'s BEAMEX S shielded cables XEBV or XEWYV satisfy these requirements.

Table 2.2-7 Recommended Wire Sizes (Common Terminals)

. Recommended wire size
Common terminals Remarks
(mm?) [AWG]

Auxiliary power input terminals for control VXT-88A-2 or above
e 2.0 [14]
circuit RO, TO VXT-59A-4 or above

Auxiliary power input terminals for fan R1, T1 2.0 [14] VXT-203A-4 or above

Refer to Appendix G-3 to conform the wire sizes to the UL Standards and Canadian Standards (cUL Certification).
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2.2 Wiring

1)

Wire sizes conforming to low voltage directive in Europe

Table 2.2-8 Recommended Wire Sizes, conforming to low voltage directive in Europe

ND Mode, Conforming to low voltage directive in Europe

Recommended wire size (mm?)

s i .
85| -8 2 Main p?,;'girt supply Ground terminal inverter | ForDC |For braking
26| B2 5 Inverter type J / / [zG] reactor resistor
7y g3 [.Ll R, L2/S, L.3 1] - - output 1 0.\ hection | connection
<s With DC Without With DC Without | [U, V, W] [P1, P(+)] | [P(+), DB]
reactor DC reactor | reactor DC reactor ' ’
0.75 | VXT-2A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
1.5 | VXT-4A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
2.2 | VXT-6A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
3.0 | VXT-7A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
5.5 | VXT-12A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
1 VXT-22A-4# 4 6 4 6 4 4 2.5
15 VXT-29A-4# 6 10 6 10 6 6 2.5
> 18.5 | VXT-37A-4# 6 16 6 16 10 10 2.5
8 22 VXT-44A-4# 10 16 10 16 10 16 2.5
Z 30 VXT-59A-4# 16 25 16 16 16 25 2.5
a 37 VXT-72A-4# 25 35 16 16 25 25 2.5
5 45 | VXT-85A-4# 25 50 16 25 35 35 -
g 55 VXT-105A-4# 35 70 16 35 50 50 -
f_: 75 VXT-139A-4# 70 - 35 - 70 95 -
90 VXT-168A-4# 95 - 50 - 95 120 -
110 VXT-203A-4# 120 - 70 - 120 150 -
132 VXT-240A-4# 150 - 95 - 150 95x%2 -
160 VXT-290A-4# 95x2 - 95 - 95x2 120%2 -
200 VXT-361A-4# 300 - 150 - 300 150%2 -
220 VXT-415A-4# 300 - 150 - 150x%2 185x2 -
280 VXT-520A-4# 185%2 - 185 - 240x2 300x2 -
315 VXT-590A-4# 240x%2 - 240 - 240x2 300x2 -
HD Mode, Conforming to low voltage directive in Europe
s Recommended wire size (mm?)
() "
= e Main power supply . .
g S'E_.’ E-@ = Inverter type input Ground (t3erm|na| Inverter For DC |For braking
86| 6525 L1R, L2/S, L3/T] [zG] tout reactor | resistor
) g5 [LIR, = : : output | - 5nnection | connection
<= With DC Without With DC Without [U,V, W] [P1, P(+)] | [P(+), DB]
reactor DC reactor | reactor DC reactor ' ’
0.75 | VXT-2A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
1.1 | VXT-4A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
2.2 | VXT-6A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
3.0 VXT-7A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
5.5 | VXT-12A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
7.5 | VXT-22A-4# 2.5 4 2.5 4 2.5 2.5 2.5
11 VXT-29A-44# 4 6 4 6 4 4 2.5
> 15 VXT-37A-4# 6 10 6 10 6 6 2.5
= 18.5 | VXT-44A-4# 6 16 6 16 10 10 2.5
g 22 VXT-59A-4# 10 16 10 16 10 16 2.5
& 30 VXT-72A-44# 16 25 16 16 16 25 2.5
sclz_ 37 VXT-85A-4# 25 35 16 16 25 25 -
g 45 VXT-105A-4# 25 50 16 25 35 35 -
= 55 VXT-139A-4# 35 70 16 35 50 50 -
75 VXT-168A-4# 70 - 35 - 70 95 -
90 VXT-203A-4# 95 - 50 - 95 120 -
110 VXT-240A-4# 120 - 70 - 120 150 -
132 VXT-290A-4# 150 - 95 - 150 95x%2 -
160 VXT-361A-4# 185 - 95 - 240 300 -
200 VXT-415A-4# 300 - 150 - 300 150%2 -
220 VXT-520A-4# 300 - 150 - 150x2 185x2 -
250 VXT-590A-4# 185x2 - 185 - 185x2 240%2 -

The recommended wire sizes for the main circuit terminals assume using 70°C 600 V PVC wire at 40°C ambient

temperature.
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2.2 Wiring

Table 2.2-9 Recommended Wire Sizes, conforming to low voltage directive in Europe (continued)

HND Mode, Conforming to low voltage directive in Europe

Recommended wire size (mm?)

= £ Std Main Vi - -
5 > power supply input Ground terminal For DC |For braking
gi Ap,\‘/)ll(')ctgfle Inverter type [L1/R, L2/S, L3/T] [zG] Igt/;tarhetr reactor | resistor
@ (kw) With DC | Without [ WithDC | Without | [y VpW] connection |connection
reactor | DC reactor| reactor | DC reactor T [P1, P(+)] | [P(+), DB]
0.75 | VXT-2A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
1.1 | VXT-4A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
2.2 | VXT-6A-4# 2.5 2.5 2.5 2.5 2.5 25 2.5
3.0 | VXT-7A-4#1° 2.5 2.5 2.5 2.5 2.5 25 2.5
5.5 | VXT-12A-4#1° 2.5 2.5 2.5 2.5 2.5 2.5 2.5
7.5 | VXT-22A-4# 2.5 4 2.5 4 2.5 2.5 2.5
11 VXT-29A-4# 4 6 4 6 4 4 2.5
> 15 VXT-37A-4# 6 10 6 16 6 6 2.5
o 18.5 | VXT-44A-4# 6 16 10 16 10 10 2.5
g 22 VXT-59A-4# 10 16 10 16 10 16 2.5
% 30 VXT-72A-4# 16 25 16 16 16 25 2.5
s 37 VXT-85A-4# 25 35 16 16 25 25 -
$ 45 VXT-105A-4# 25 50 16 25 35 35 -
E 55 VXT-139A-4# 35 70 16 35 50 50 -
75 VXT-168A-4# 70 - 35 - 70 95 -
90 VXT-203A-4# 95 - 50 - 95 120 -
110 VXT-240A-4# 120 - 70 - 120 150 -
132 VXT-290A-4# 150 - 95 - 150 95%2 -
160 VXT-361A-4# 185 - 95 - 240 300 -
200 VXT-415A-4# 300 - 150 - 300 150%2 -
220 VXT-520A-4# 300 - 150 - 150%2 185%2 -
280 VXT-590A-4# 185%2 - 185 - 240x2 300x2 -
HHD Mode, Conforming to low voltage directive in Europe
st Recommended wire size (mm?)
5 € > Main power supply input Ground terminal i
%‘2 Applicable|  Inverter type [Lf/R, L2/S,pE3)’//T]p [2G] 'g‘éﬁ;{ﬁf Ir:é)a{cltjcﬁ Forreg{éatlgrn g
ol (kw) with DC | Without [ With DC | Without | 'y, ) |SQInection|connection
reactor | DC reactor| reactor | DC reactor A [P1, P(+)] | [P(+), DB]
0.4 VXT-2A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
0.75 VXT-4A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
1.5 VXT-6A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
2.2 VXT-7A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
3.7 VXT-12A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
55 VXT-22A-4# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
7.5 VXT-29A-4# 2.5 4 2.5 4 2.5 2.5 2.5
> 11 VXT-37A-4# 4 6 4 6 4 4 2.5
o 15 VXT-44A-4# 6 10 6 10 6 6 2.5
g 18.5 VXT-59A-4# 6 16 10 16 10 10 2.5
% 22 VXT-72A-4# 10 16 10 16 10 16 2.5
s 30 VXT-85A-4# 16 25 16 16 16 25 -
g 37 VXT-105A-4# 25 35 16 16 25 25 -
E 45 VXT-139A-4# 25 50 16 25 35 35 -
55 VXT-168A-4# 35 70 16 35 50 50 -
75 VXT-203A-4# 70 - 35 - 70 95 -
90 VXT-240A-4# 95 - 50 - 95 120 -
110 VXT-290A-4# 120 - 70 - 120 150 -
132 VXT-361A-4# 150 - 95 - 150 185 -
160 VXT-415A-4# 185 - 95 - 240 300 -
200 VXT-520A-4# 300 - 150 - 300 150%2 -
220 VXT-590A-4# 300 - 150 - 150x2 185x2 -
o 0.4 VXT-3A-1# 2.5 2.5 2.5 2.5 2.5 25 2.5
©
g_> 0.75 VXT-5A-1# 2.5 2.5 2.5 2.5 2.5 25 2.5
O
%8 15 VXT-8A-1# 2.5 2.5 2.5 2.5 2.5 2.5 2.5
£
2 2.2 VXT-11A-1# 2.5 4 2.5 4 2.5 2.5 2.5

The recommended wire sizes for the main circuit terminals assume using 70°C 600 V PVC wire at 40°C ambient

temperature.
*10 ND-spec.
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2.2 Wiring

@)
1

Recommended Wire Sizes

Ambient temperature: Below 40°C, Wire type: 60°C wire

Table 2.2-10 Recommended wire size, Ambient temperature: Below 40°C, Wire type: 60°C wire

ND Mode, Ambient temperature: Below 40°C, Wire type: 60°C wire

sid Recommended wire size (mm?)
5E > Main power supply input For DC For braki
o or or braking
%% Ap,f,’l'('ftgrb le Inverter type [L1/R, L2/S, L3/T] Grot_md Inverter reactor resistor
agn i ; terminal output connection | connection
D) (kw) With DC Without DC [zG] [U, V, W]
reactor reactor R [P1,P(+)] | [P(+), DB]
0.75 | VXT-2A-4# 2 2 2 2 2 2
1.5 | VXT-4A-4# 2 2 2 2 2 2
2.2 | VXT-6A-4# 2 2 2 2 2 2
3.0 |VXT-7A-4# 2 2 2 2 2 2
5.5 | VXT-12A-4# 2 2 2 2 2 2
11 VXT-22A-4# 2 55 3.5 2 3.5 2
15 VXT-29A-4# 3.5 8 5.5 35 5.5 2
> 18.5 | VXT-37A-4# 55 14 5.5 55 8 2
S 22 VXT-44A-4# 8 14 55 8 14 2
g 30 VXT-59A-4# 14 22 81 14 14 2
@ 37 VXT-72A-4# 14 38 81 14 22 2
‘5_ 45 VXT-85A-4# 22 38 8 22 38 -
5 55 VXT-105A-4# 38 60 14 38 38 -
-,E 75 VXT-139A-4# 60 - 14 60 60 -
90 VXT-168A-4# 60 - 14 60 1007 -
110 VXT-203A-4# 100 - 22 100 - -
132 | VXT-240A-4# 100 - 22 100 - -
160 | VXT-290A-4# - - 22 - - -
200 VXT-361A-4# - - 38 - - -
220 VXT-415A-4# - - 38 - - -
280 | VXT-520A-4# - - 38 - - -
315 VXT-590A-4# - - 60 - - -
HD Mode, Ambient temperature: Below 40°C, Wire type: 60°C wire
st Recommended wire size (mm?)
5 E > Main power supply input Eor D i
g orDC | For braking
gg’i Ap’\alcl)(;gP © Inverter type [LL/R, L2/S, L3/T] g:fnlijrr:gl Ig\lj%ﬁr reactor resistor
o q (KW) With DC Without DC [2G] [U, V, W] connection | connection
reactor reactor s [P1,P(+)] | [P(+), DB]
0.75 | VXT-2A-4# 2 2 2 2 2 2
1.1 VXT-4A-4# 2 2 2 2 2 2
2.2 VXT-6A-4# 2 2 2 2 2 2
3.0 VXT-7A-4# 2 2 2 2 2 2
55 VXT-12A-44# 2 2 2 2 2 2
7.5 VXT-22A-44# 2 3.5 2 2 2 2
1 VXT-29A-4# 2 55 35 35 3.5 2
> 15 VXT-37A-4# 3.5 8 55 55 5.5 2
S 18.5 VXT-44A-4# 5.5 14 55 55 8 2
g 22 VXT-59A-44# 8" 14 55 g 14 2
2 30 VXT-72A-44# 14 22 81 14 14 2
ccla_ 37 VXT-85A-4# 14 38 8 22 22 -
3 45 VXT-105A-4# 22 38 8 22 38 -
,E 55 VXT-139A-4# 38 60 14 38 38 -
75 VXT-168A-4# 60 - 14 60 60 -
90 VXT-203A-4# 60 - 14 60 100 -
110 VXT-240A-4# 100 - 22 100 - -
132 VXT-290A-4# 100 - 22 - - -
160 VXT-361A-4# - - 22 - - -
200 VXT-415A-4# - - 38 - - -
220 VXT-520A-4# - - 38 - - -
250 VXT-590A-4# - - 38 - - -

The recommended wire sizes for the main circuit terminals assume using 60°C IV wire.

*1
*2

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model CB100-S8 by JST Mfg. Co., Ltd. or equivalent.
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2.2 Wiring

Table 2.2-11 Recommended wire sizes, Ambient temperature : Below 40°C, Wire type: 60°C wire

HND Mode, Ambient temperature: Below 40°C, Wire type: 60°C wire

sid Recommended wire size (mm?)
s E > Main power supply input i
%i Ap&'gig? le Inverter type [Lf/R, LZISPE:}»//T]p t(earrr?wlijr?gl Igtfrhetr 'r:ge;c?cg FOrltragirsati(()_lrn 9
5| W) With DC__ | Without DC 2] v VF,) W] connection | connection
reactor reactor [P1,P(+)] | [P(+), DB]
0.75 | VXT-4A-2# 2 2 2 2 2 2
1.1 VXT-6A-2# 2 2 2 2 2 2
> 2.2 VXT-10A-2# 2 2 2 2 2 2
§ 3.0 VXT-12A-2# 10 2 2 2 2 2 2
@ 55 VXT-20A-2# 10 2 55 3.5 2 35 2
o 7.5 VXT-30A-2# 35 8 5.5 35 55 2
g' 11 VXT-40A-2# 8 14 5.5 55 14 2
Qo 15 VXT-56A-2# 14 22 55 14 14 2
IE 18.5 VXT-69A-2# 14 38 8 14 22 2
22 VXT-88A-2# 22 387 8 22 387 2
30 VXT-115A-2# 387 60 14 387 60" 2
0.75 | VXT-2A-4# 2 2 2 2 2 2
1.1 VXT-4A-4# 2 2 2 2 2 2
2.2 VXT-6A-4# 2 2 2 2 2 2
3.0 VXT-7TA-4# ™10 2 2 2 2 2 2
55 VXT-12A-4# 10 2 2 2 2 2 2
7.5 VXT-22A-4# 2 35 2 2 2 2
11 VXT-29A-4# 2 55 3.5 35 35 2
> 15 VXT-37A-4# 35 8 3.5 55 55 2
8 18.5 VXT-44A-4%# 8 14 55 8 8 2
: 22 VXT-59A-4# 81 14 55 81 14 2
a 30 VXT-72A-4# 14 22 81 14 14 2
sclz_ 37 VXT-85A-4# 14 38 8 22 22 -
3 45 VXT-105A-4# 22 38 8 22 38
£ [ 55 [VXT-130A-4# 38 60 14 38 38 -
75 VXT-168A-4# 60 - 14 60 60 -
90 VXT-203A-4# 60 - 14 60 100 -
110 VXT-240A-4# 100 - 22 100 - -
132 VXT-290A-4# 100 - 22 - - -
160 VXT-361A-4# - - 22 - - -
200 VXT-415A-4# - - 38 - - -
220 VXT-520A-4# - - 38 - - -
280 VXT-590A-4# - - 38 - - -

The recommended wire sizes for the main circuit terminals assume using 60°C IV wire.

*1
*2
*7
*8
*10

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model CB100-S8 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model 60-6 by JST Mfg. Co., Ltd. or equivalent.

ND-spec.
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2.2 Wiring

Table 2.2-12 Recommended wire sizes, Ambient temperature : Below 40°C, Wire type: 60°C wire (continued)

HHD Mode, Ambient temperature: Below 40°C, Wire type: 60°C wire

St Recommended wire size (mm?)
s E > Main power supply input i
% i Ap,\‘/)ll(')ctgfle Inverter type [L?/R, LZISPE:}»//T]p t(earrr?wlijr?gl Ig\lljttartuetr 'r:ge;c?cg Forzagirsilt()_lrn 9
an (KW) With DC__ | Without DC [2G] v, VF” Wi connection | connection
reactor reactor [P1,P(+)] | [P(+), DB]
0.4 VXT-4A-2# 2 2 2 2 2 2
0.75 | VXT-6A-2# 2 2 2 2 2 2
> 1.5 |VXT-10A-2# 2 2 2 2 2 2
§ 2.2 | VXT-12A-2# 2 2 2 2 2 2
0 3.7 VXT-20A-2# 2 35 2 2 2 2
o 55 VXT-30A-2# 2 55 3.5 35 3.5 2
3 7.5 | VXT-40A-2# 35 8 55 55 55 2
o 11 VXT-56A-2# 8 14 55 8 14 2
= 15 VXT-69A-2# 14 22 55 14 14 2
18.5 VXT-88A-2# 14 387 8 22 22 2
22 VXT-115A-2# 22 387 8 22 387 2
0.4 | VXT-2A-4# 2 2 2 2 2 2
0.75 | VXT-4A-4# 2 2 2 2 2 2
1.5 | VXT-6A-4# 2 2 2 2 2 2
2.2 VXT-7TA-4# «1o 2 2 2 2 2 2
3.7 VXT-12A-4# «19 2 2 2 2 2 2
55 | VXT-22A-4# 2 2 2 2 2 2
7.5 | VXT-29A-4# 2 35 2 2 2 2
- 11 VXT-37A-4# 2 55 3.5 3.5 3.5 2
=) 15 VXT-44A-4# 35 8 55 35 55 2
S 18.5 | VXT-59A-4# 55 14 55 55 gt 2
a 22 VXT-72A-4At 81 14 55 81 14 2
E; 30 VXT-85A-4# 14 22 8 14 14 -
8 37 VXT-105A-4# 14 38 8 22 22 -
£ [[45  |VXT-139A4# 22 38 8 22 38 -
55 VXT-168A-4# 38 60 14 38 38 -
75 VXT-203A-4# 60 - 14 60 60 -
90 VXT-240A-4# 60 - 14 60 100 -
110 VXT-290A-4# 100 - 22 100 - -
132 VXT-361A-4# 100 - 22 - - -
160 VXT-415A-4# - 22 - - -
200 VXT-520A-4# - - 38 - - -
220 VXT-590A-4# - - 38 - - -
@ 0.4 |VXT-3A-1# 2 2 2 2 2 2
£ | o075 |VXT5A-L# 2 2 2 2 2 2
=y 1.5 | VXT-8A-1# 2 2 2 2 2 2
5 2.2 | VXT-11A-1# 2 35 2 2 2 2
The recommended wire sizes for the main circuit terminals assume using 60°C IV wire.
*1  For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.
*10 ND-spec.
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2.2 Wiring

2)

Table 2.2-13 Recommended Wire Sizes, Ambient temperature: Below 40°C, Wire type: 75°C wire (continued)

Ambient temperature: Below 40°C, Wire type: 75°C wire

ND Mode, Ambient temperature: Below 40°C, Wire type: 75°C wire

Std Recommended wire size (mm?)
5 E ' Main power supply input i
g 2 |Applicable| ooy type [L:{)/R, LZIS?E?Y/T]p Ground Inverter Ir:garc[t)cg Forrets)ir;lgrn ?
g @ Motor i i terminal output connection | connection
(kW) With DC Without DC [ZG] [U, vV, W]
reactor reactor [P1,P(+)] | [P(+) DB]
0.75 | VXT-2A-4# 2 2 2 2 2 2
15 VXT-4A-4%# 2 2 2 2 2 2
2.2 VXT-6A-4# 2 2 2 2 2 2
3.0 | VXT-7TA-4# « 2 2 2 2 2 2
55 | VXT-12A-4# «o 2 2 2 2 2 2
11 VXT-22A-4# 2 3.5 3.5 2 2 2
15 VXT-29A-4# 2 5.5 55 2 3.5 2
S 18.5 | VXT-37A-4# 3.5 8 5.5 3.5 5.5 2
o 22 VXT-44A-4%# 55 8 55 5.5 55 2
S 30 VXT-59A-4# g 14 8" g1 14 2
§ 37 VXT-72A-4%# 14 14 8" 14 14 2
s 45 VXT-85A-4# 14 22 8 14 22 -
¢ 55 VXT-105A-4# 22 38 14 22 38
’_E 75 VXT-139A-4# 38 - 14 38 38 -
90 VXT-168A-4# 38 - 14 38 60 -
110 VXT-203A-4# 60 - 22 60 100 -
132 VXT-240A-4# 100 - 22 100 100 -
160 VXT-290A-4# 100 - 22 100 150 -
200 VXT-361A-4# 150 - 38 150 200 -
220 VXT-415A-4# 150 - 38 150 200 -
280 VXT-520A-4# 200 - 38 250 325 -
315 VXT-590A-4# 250 - 60 250 325 -
HD Mode, Ambient temperature: Below 40°C, Wire type: 75°C wire
std Recommended wire size (mm?)
5 E > Main power supply input i
2 £ |Applicable Inverter type [Lf/R, L2/S,pE?)>//T]p Ground Inverter ':ga:c?ocr For[agir;lgrn 9
g @ Motor i i terminal output connection | connection
(kW) With DC | Without DC [zG] [U, V, W]
reactor reactor [P1,P(+)] | [P(+) DB]
0.75 | VXT-2A-4# 2 2 2 2 2 2
1.1 VXT-4A-4%# 2 2 2 2 2 2
2.2 VXT-6A-4%# 2 2 2 2 2 2
3.0 VXT-7A-4%# 2 2 2 2 2 2
5.5 VXT-12A-4# 2 2 2 2 2 2
7.5 | VXT-22A-44# 2 2 2 2 2 2
11 VXT-29A-4# 2 3.5 35 2 2 2
> 15 VXT-37A-4# 2 5.5 55 3.5 3.5 2
o 18.5 VXT-44A-4%# 3.5 8 55 3.5 55 2
S 22 VXT-59A-4# 55 8" 55 5.5 55 2
a@’ 30 VXT-72A-4%# 8" 14 8" g1 14 2
s 37 VXT-85A-4# 14 14 8 14 14 -
93 45 VXT-105A-4# 14 22 8 14 22 -
E 55 VXT-139A-4# 22 38 14 22 38 -
75 VXT-168A-4# 38 - 14 38 38 -
90 VXT-203A-4# 38 - 14 60 60 -
110 VXT-240A-4# 60 - 22 60 100 -
132 VXT-290A-4# 100 - 22 100 100 -
160 VXT-361A-4# 100 - 22 100 150 -
200 VXT-415A-4# 150 - 38 150 200 -
220 VXT-520A-4# 150 - 38 150 200 -
250 VXT-590A-4# 200 - 38 200 250 -

The recommended wire sizes for the main circuit terminals assume using 75°C 600 V HIV wire.

*1
*3

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model CB150-10 by JST Mfg. Co., Ltd. or equivalent.
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2.2 Wiring

Table 2.2-14 Recommended Wire Sizes, Ambient temperature: Below 40°C, Wire type: 75°C wire (continued)

HND Mode, Ambient temperature: Below 40°C, Wire type: 75°C wire

St Recommended wire size (mm?)
s E > Main power supply input i
% i Ap,\‘/)ll(')ctgfle Inverter type [Lf/R, LZ/S,pE??//T]p t(earrr?wlijr?gl Ig\lljttartuetr 'r:ge;c?cg Forzagirsilt()_lrn 9
(s (kW) With DC_ | Without DC [2G] v, VF” W] connection | connection
reactor reactor [P1,P(+)] | [P(+), DB]
0.75 | VXT-4A-2# 2 2 2 2 2 2
15 VXT-6A-2# 2 2 2 2 2 2
> 2.2 VXT-10A-2# 2 2 2 2 2 2
§ 3.0 | VXT-12A-2# 0 2 2 2 2 2 2
0 55 VXT-20A-2# «19 2 35 3.5 2 2 2
o 7.5 VXT-30A-2# 2 55 55 35 3.5 2
g— 11 VXT-40A-2# 55 8 55 55 55 2
o 15 VXT-56A-2# 8 14 55 8 14 2
lE 18.5 VXT-69A-2# 14 22 8 14 14 2
22 VXT-88A-2# 14 22 8 14 22 2
30 VXT-115A-2# 22 387 14 22 387 2
0.75 | VXT-2A-4# 2 2 2 2 2 2
1.1 VXT-4A-4# 2 2 2 2 2 2
2.2 VXT-6A-4# 2 2 2 2 2 2
3.0 VXT-7A-4# +19 2 2 2 2 2 2
55 VXT-12A-4# 10 2 2 2 2 2 2
7.5 VXT-22A-4# 2 2 2 2 2 2
11 VXT-29A-4# 2 35 3.5 2 2 2
> 15 VXT-37A-4# 2 55 3.5 35 3.5 2
o 18.5 VXT-44A-4%# 55 8 5.5 55 5.5 2
S)r 22 VXT-59A-4# 55 81 55 55 55 2
§ 30 VXT-72A-4# 8" 14 8" 8™ 14 2
s 37 VXT-85A-4# 14 14 8 14 14 -
$ 45 VXT-105A-4# 14 22 8 14 22 -
_E 55 VXT-139A-4# 22 38 14 22 38 -
75 VXT-168A-4# 38 - 14 38 38 -
90 VXT-203A-4# 38 - 14 60 60 -
110 VXT-240A-4# 60 - 22 60 100 -
132 VXT-290A-4# 100 - 22 100 100 -
160 VXT-361A-4# 100 - 22 100 150 -
200 VXT-415A-4# 150 - 38 150 200 -
220 VXT-520A-4# 150 - 38 150 200 -
280 VXT-590A-4# 200 - 38 250 325 -

The recommended wire sizes for the main circuit terminals assume using 75°C 600V HIV wire.

*1
*4
*7
*10

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.

ND-spec.
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2.2 Wiring

Table 2.2-15 Recommended Wire Sizes, Ambient temperature: Below 40°C, Wire type: 75°C wire (continued)

HHD Mode, Ambient temperature: Below 40°C, Wire type: 75°C wire

St Recommended wire size (mm?)
s E > Main power supply input i
%i Ap,\‘/)ll(')ctgfle Inverter type [L?/R, LZISPE:}»//T]p t(earrr?wlijr?gl Ig\lljttartuetr 'r:ge;c?cg Forzagirsilt()_lrn 9
(s (kW) With DC__ | Without DC [2G] v, VF” ) connection | connection
reactor reactor [P1,P(+)] | [P(+), DB]
0.4 VXT-4A-2# 2 2 2 2 2 2
0.75 | VXT-6A-2# 2 2 2 2 2 2
> 1.5 VXT-10A-2# 2 2 2 2 2 2
§ 2.2 VXT-12A-2# 2 2 2 2 2 2
© 3.7 VXT-20A-2# 2 2 2 2 2 2
g__% 55 VXT-30A-2# 2 35 3.5 2 2 2
g— 7.5 VXT-40A-2# 2 55 55 35 3.5 2
o 11 VXT-56A-2# 55 8 55 55 55 2
= 15 VXT-69A-2# 8 14 55 8 14 2
18.5 VXT-88A-2# 14 22 8 14 14 2
22 VXT-115A-2# 14 22 8 14 22 2
0.4 VXT-2A-4# 2 2 2 2 2 2
0.75 | VXT-4A-4# 2 2 2 2 2 2
1.5 VXT-6A-4# 2 2 2 2 2 2
2.2 VXT-7A-4# 2 2 2 2 2 2
3.7 VXT-12A-4# 2 2 2 2 2 2
55 VXT-22A-4# 2 2 2 2 2 2
7.5 VXT-29A-4# 2 2 2 2 2 2
> 11 VXT-37A-4# 2 35 3.5 2 2 2
o 15 VXT-44A-4%# 2 55 5.5 35 3.5 2
S)r 18.5 VXT-59A-4# 3.5 81 55 3.5 55 2
§ 22 VXT-72A-4# 55 81 55 55 55 2
s 30 VXT-85A-4# 8 14 8 8 14 -
$ 37 VXT-105A-4# 14 14 8 14 14 -
_E 45 VXT-139A-4# 14 22 8 14 22 -
55 VXT-168A-4# 22 38 14 22 38 -
75 VXT-203A-4# 38 - 14 38 38 -
90 VXT-240A-4# 38 - 14 60 60 -
110 VXT-290A-4# 60 - 22 60 100 -
132 VXT-361A-4# 100 - 22 100 100 -
160 VXT-415A-4# 100 22 100 150 -
200 VXT-520A-4# 150 - 38 150 200 -
220 VXT-590A-4# 150 - 38 150 200 -
@ 0.4 |VXT-3A-1# 2 2 2 2 2 2
‘;; >| o075 [VXT5ALA 2 2 2 2 2 2
2: 1.5 | VXT-8A-1# 2 2 2 2 2 2
'(/E) 22 VXT-11A-1# 2 2 2 2 2 2

The recommended wire sizes for the main circuit terminals assume using 75°C 600V HIV wire.

*1
*4

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.
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2.2 Wiring

3)

Ambient temperature: Below 40°C, Wire type: 90°C wire

Table 2.2-16 Recommended Wire Sizes, Ambient temperature: Below 40°C, Wire type: 90°C wire

ND Mode, Ambient temperature: Below 40°C, Wire type: 90°C wire

Std Recommended wire size (mm?)
5 E ' Main power supply input i
GBJ% Applicable| ot type [L:{)/R, LZIS?E?Y/T]p Ground Inverter Ir:garc[t)cg Forregir;'grng
g @ Motor i i terminal output connection | connection
(kW) With DC | Without DC [zG] [U,V, W]
reactor reactor [P1,P(+)] | [P(+) DB]
0.75 | VXT-2A-4# 2 2 2 2 2 2
15 VXT-4A-4%# 2 2 2 2 2 2
2.2 VXT-6A-4# 2 2 2 2 2 2
3.0 |VXT-7A-4# 2 2 2 2 2 2
55 | VXT-12A-4# 2 2 2 2 2 2
11 VXT-22A-4# 2 2 3.5 2 2 2
15 VXT-29A-4# 2 3.5 55 2 3.5 2
S 18.5 | VXT-37A-4# 3.5 5.5 5.5 3.5 3.5 2
o 22 VXT-44A-4# 3.5 5.5 5.5 3.5 5.5 2
g [ 30 VXT-50A-4# 55 87 87 55 8T 2
§ 37 VXT-72A-4%# g 14 8" g1 14 2
s 45 VXT-85A-4# 14 22 8 14 14 -
$ 55 VXT-105A-4# 14 22 14 14 22 -
_E 75 VXT-139A-4# 22 - 14 22 38 -
90 VXT-168A-4# 38 - 14 38 38 -
110 VXT-203A-4# 38 - 22 38 60 -
132 VXT-240A-4# 60 - 22 60 100 -
160 VXT-290A-4# 100 - 22 100 100 -
200 VXT-361A-4# 100 - 38 100 150 -
220 VXT-415A-4# 150 - 38 150 150 -
280 VXT-520A-4# 150 - 38 200 250 -
315 VXT-590A-4# 200 - 60 200 250 -
HD Mode, Ambient temperature: Below 40°C, Wire type: 90°C wire
std Recommended wire size (mm?)
5 E ; Main power supply input i
g % Applicabl Inverter type [Lf/R, L2/S,pE3)>//T]p Ground Inverter ':ga:c?ocr Forégirglgrng
g @ e Motor i i terminal output connection | connection
(kW) With DC | Without DC [zG] [U, V, W]
reactor reactor [P1,P(+)] | [P(+) DB]
0.75 | VXT-2A-4# 2 2 2 2 2 2
1.1 VXT-4A-4%# 2 2 2 2 2 2
2.2 VXT-6A-4%# 2 2 2 2 2 2
3.0 VXT-7A-4%# 2 2 2 2 2 2
5.5 VXT-12A-4# 2 2 2 2 2 2
7.5 | VXT-22A-44# 2 2 2 2 2 2
11 VXT-29A-4# 2 2 35 2 2 2
> 15 VXT-37A-4# 2 3.5 55 2 35 2
o 18.5 VXT-44A-4%# 3.5 5.5 55 3.5 3.5 2
S 22 VXT-59A-4# 3.5" 5.5 55 3.5" 55 2
aé 30 VXT-72A-4%# 55 8" 8" 5.5 g1 2
s 37 VXT-85A-4# 8 14 8 8 14 -
g"g 45 VXT-105A-4# 14 22 8 14 14
E 55 VXT-139A-4# 14 22 14 14 22 -
75 VXT-168A-4# 22 - 14 38 38 -
90 VXT-203A-4# 38 - 14 38 38 -
110 VXT-240A-4# 38 - 22 60 60 -
132 VXT-290A-4# 60 - 22 60 100 -
160 VXT-361A-4# 100 - 22 100 100 -
200 VXT-415A-4# 100 - 38 100 150 -
220 VXT-520A-4# 150 - 38 150 150 -
250 VXT-590A-4# 150 - 38 150 200 -

The recommended wire sizes for the main circuit terminals assume using 90°C 600 V FSLC wire.

*1
*4

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.
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2.2 Wiring

Table 2.2-17 Recommended Wire Sizes, Ambient temperature: Below 40°C, Wire type: 90°C wire (continued)

HND Mode, Ambient temperature: Below 40°C, Wire type: 90°C wire

St Recommended wire size (mm?)
= E > Main power supply input i
% *aé Ap,\‘/)ll(')ctgfle Inverter type [L?/R, LZISPE:}»//T]p t(érrr%Liergl Ig\tlfrtuetr 'r:ge;c?cg Forregirs?ti(()_lrn 9
[Py (kW) With DC__ | Without DC [2G] v, VF,) ) connection | connection
reactor reactor [P1,P(+)] | [P(+), DB]
0.75 | VXT-4A-2# 2 2 2 2 2 2
1.1 VXT-6A-2# 2 2 2 2 2 2
> 2.2 VXT-10A-2# 2 2 2 2 2 2
§ 3.0 | VXT-12A-2# o 2 2 2 2 2 2
0 5.5 VXT-20A-2# «19 2 2 3.5 2 2 2
o 7.5 VXT-30A-2# 2 3.5 5.5 2 3.5 2
g— 11 VXT-40A-2# 3.5 55 55 3.5 55 2
o 15 VXT-56A-2# 55 14 55 55 8 2
lE 18.5 VXT-69A-2# 8 14 8 8 14 2
22 VXT-88A-2# 14 14 8 14 14 2
30 VXT-115A-2# 22 387 14 22 22 2
0.75 | VXT-2A-4# 2 2 2 2 2 2
1.1 VXT-4A-4+# 2 2 2 2 2 2
2.2 VXT-6A-4# 2 2 2 2 2 2
3.0 VXT-7A-4# +19 2 2 2 2 2 2
55 VXT-12A-4# +19 2 2 2 2 2 2
7.5 VXT-22A-4# 2 2 2 2 2 2
11 VXT-29A-4# 2 2 3.5 2 2 2
> 15 VXT-37A-4# 2 3.5 3.5 3.5 3.5 2
o 18.5 VXT-44A-4%# 3.5 55 5.5 3.5 3.5 2
S)r 22 VXT-59A-4# 3.5 55 55 3.5 55 2
§ 30 VXT-72A-4# 55 8™ 8" 55 81 2
s 37 VXT-85A-4# 8 14 8 8 14 -
$ 45 VXT-105A-4# 14 22 8 14 14 -
_E 55 VXT-139A-4# 14 22 14 14 22 -
75 VXT-168A-4# 22 - 14 38 38 -
90 VXT-203A-4# 38 - 14 38 38 -
110 VXT-240A-4# 38 - 22 60 60 -
132 VXT-290A-4# 60 - 22 60 100 -
160 VXT-361A-4# 100 - 22 100 100 -
200 VXT-415A-4# 100 - 38 100 150 -
220 VXT-520A-4# 150 - 38 150 150 -
280 VXT-590A-4# 150 - 38 200 250 -

The recommended wire sizes for the main circuit terminals assume using 90°C 600 V FSLC wire.

*1
*4
*7
*10

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.

ND-spec.
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2.2 Wiring

Table 2.2-18 Recommended Wire Sizes, Ambient temperature: Below 40°C, Wire type: 90°C wire (continued)

HHD Mode, Ambient temperature: Below 40°C, Wire type: 90°C wire

St Recommended wire size (mm?)
s E > Main power supply input i
% i Ap,\‘/)ll(')ctgfle Inverter type [L?/R, LZISPE:}»//T]p t(earrr?wlijr?gl Ig\l/;tar;tuetr 'r:ge;c?cg_% Forzagirsilt()_lrn 9
ap (kw) With DC Without DC 2G] [U. V, W] connection | connection
reactor reactor T [P1,P(+)] | [P(+), DB]
0.4 VXT-4A-2# 2 2 2 2 2 2
0.75 | VXT-6A-2# 2 2 2 2 2 2
> 1.5 VXT-10A-2# 2 2 2 2 2 2
§ 2.2 VXT-12A-2# 2 2 2 2 2 2
© 3.7 VXT-20A-2# 2 2 2 2 2 2
g__% 5.5 VXT-30A-2# 2 2 35 2 2 2
g— 7.5 VXT-40A-2# 2 35 55 2 3.5 2
o 11 VXT-56A-2# 3.5 55 55 35 55 2
= 15 VXT-69A-2# 55 14 55 55 8 2
18.5 VXT-88A-2# 8 14 8 8 14 2
22 VXT-115A-2# 14 14 8 14 14 2
0.4 VXT-2A-4# 2 2 2 2 2 2
0.75 | VXT-4A-4# 2 2 2 2 2 2
1.5 VXT-6A-4# 2 2 2 2 2 2
2.2 VXT-7A-4# 2 2 2 2 2 2
3.7 VXT-12A-4# 2 2 2 2 2 2
5.5 VXT-22A-44# 2 2 2 2 2 2
7.5 VXT-29A-4# 2 2 2 2 2 2
> 1 VXT-37A-4# 2 2 3.5 2 2 2
o 15 VXT-44A-4# 2 35 5.5 2 3.5 2
Sr 18.5 VXT-59A-4# 3.5 55 55 3.5 3.5 2
§ 22 VXT-72A-4# 3.5 55 55 3.5 55 2
s 30 VXT-85A-4# 55 8 8 55 8 -
$ 37 VXT-105A-4# 8 14 8 8 14 -
_E 45 VXT-139A-4# 14 22 8 14 14 -
55 VXT-168A-4# 14 22 14 14 22 -
75 VXT-203A-4# 22 - 14 38 38 -
90 VXT-240A-4# 38 - 14 38 38 -
110 VXT-290A-4# 38 - 22 60 60 -
132 VXT-361A-4# 60 - 22 60 100 -
160 VXT-415A-4# 100 22 100 100 -
200 VXT-520A-4# 100 - 38 100 150 -
220 VXT-590A-4# 150 - 38 150 150 -
@ 0.4 VXT-3A-1# 2 2 2 2 2 2
‘;; >| 075 [vxrsA-1# 2 2 2 2 2 2
%c;) Q 15 VXT-8A-1# 2 2 2 2 2 2
(7 2.2 VXT-11A-1# 2 2 2 2 2 2

The recommended wire sizes for the main circuit terminals assume using 90°C 600 V FSLC wire.

*1
*4

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.
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2.2 Wiring

4)

Ambient temperature: Below 50°C, Wire type: 60°C wire

Table 2.2-19 Recommended Wire Sizes, Ambient temperature: Below 50°C, Wire type: 60°C wire

ND Mode, Ambient temperature: Below 50°C, Wire type: 60°C wire

Recommended wire size (mm?)
Std i i
] Main power supply input For DC .
) : Ground Inverter For brakin
R Applicable Inverter type (Note 1) [L1/R, L2/S, L3/T] | terminal output reactor resistor g
P!
o £ | Motor - - connection !
L0 kw) with DC | Without DC | (Note 1) (Note 1) (Note 1) | connection
reactor reactor [zG] (U, V, W] P1, p(+y | [P(). DB
0.75 | VXT-2A-4# 2 2 2 2 2 2
15 VXT-4A-4%# 2 2 2 2 2 2
2.2 VXT-6A-4# 2 2 2 2 2 2
3.0 VXT-7A-4# 2 2 2 2 2 2
5.5 VXT-12A-4# 2 3.5 2 2 2 2
11 VXT-22A-4# 35 5.5 35 3.5 35 2
15 VXT-29A-4# 5.5 14 55 5.5 55 2
S 18.5 VXT-37A-4# 8 14 5.5 8 5.5 2
o 22 VXT-44A-4# 8 14 5.5 14 8 2
g 30 VXT-59A-4# 14 22 g1 14 22 2
§ 37 VXT-72A-4%# 22 38 8" 22 38 2
= 45 VXT-85A-4# 38 38 8 38 38 -
b 55 VXT-105A-44# 38 60 14 38 60 -
"E‘ 75 VXT-139A-4# 60 - 14 60 1007 -
90 VXT-168A-4# 10072 - 14 1007 1007 -
110 VXT-203A-4# 100 - 22 100 - -
132 VXT-240A-4# - - 22 - - -
160 VXT-290A-4# - - 22 - - -
200 VXT-361A-4# - - 38 - - -
220 VXT-415A-4# - - 38 - - -
280 VXT-520A-4# - - 38 - - -
315 VXT-590A-4# - - 60 - - -
HD Mode, Ambient temperature: Below 50°C, Wire type: 60°C wire
Recommended wire size (mm?)
Std i i
P Main power supply input For DC :
o ; Ground Inverter For brakin
E ‘a‘(/); Applicable Inverter type (Note 1) [LY/R, L2/S, L3/T] |  terminal output reactor N istor g
p
S £ | Motor - - connection -
SO kw) With DC | WithoutDe | (Note 1) | (Note 1) | “ayqre™yy" | connection
reactor reactor [zG] [UVIWT | wp1, p(ey | [P(). DB]
0.75 | VXT-2A-4# 2 2 2 2 2 2
1.1 VXT-4A-4%# 2 2 2 2 2 2
2.2 VXT-6A-4%# 2 2 2 2 2 2
3.0 VXT-7A-4%# 2 2 2 2 2 2
5.5 VXT-12A-4# 2 35 2 2 2 2
7.5 VXT-22A-4# 2 35 2 2 2 2
11 VXT-29A-4# 35 5.5 3.5 3.5 3.5 2
> 15 VXT-37A-4# 55 14 5.5 5.5 5.5 2
o 18.5 VXT-44A-4%# 8 14 55 8 55 2
S 22 VXT-59A-4# 8" 14 55 14 14 2
aé 30 VXT-72A-4%# 14 22 8" 14 22 2
s 37 VXT-85A-4# 22 38 8 22 38 -
¢ 45 VXT-105A-44# 38 38 8 38 38 -
E 55 VXT-139A-4# 38 60 14 38 60 -
75 VXT-168A-4# 60 - 14 60 1007 -
90 VXT-203A-4# 100 - 14 100 100 -
110 VXT-240A-4# 100 - 22 100 - -
132 VXT-290A-4# - - 22 - - -
160 VXT-361A-4# - - 22 - - -
200 VXT-415A-4# - - 38 - - -
220 VXT-520A-4# - - 38 - - -
250 VXT-590A-4# - - 38 - - -

Note 1) The rated current must be reduced for operation (Rated current x 80%).
assume these conditions.

The recommended wire sizes for the main circuit terminals assume using 60°C IV wire.

*1
*2

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

Recommended wire sizes

For compatible crimped terminals, please use model CB100-S8 by JST Mfg. Co., Ltd. or equivalent.
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2.2 Wiring

Table 2.2-20 Recommended Wire Sizes, Ambient temperature: Below 50°C, Wire type: 60°C wire (continued)

HND Mode, Ambient temperature: Below 50°C, Wire type: 60°C wire

St Recommended wire size (mm?)
s E > Main power supply input i
%i Ap,\‘/)ll(')ctgfle Inverter type [L?/R, LZISPE:}»//T]p t(earrr?wlijr?gl 'Qtfrhetr 'r:ge;c?cg FOrltragirsati(()_lrn 9
ap (kw) With DC | Without DC [2G] [, VF,) W] connection | connection
reactor reactor [P1,P(+)] | [P(+), DB]
0.75 | VXT-4A-2# 2 2 2 2 2 2
1.1 VXT-6A-2# 2 2 2 2 2 2
> 2.2 VXT-10A-2# 2 2 2 2 2 2
§ 3.0 VXT-12A-2# +19 2 35 2 2 2 2
0 5.5 VXT-20A-2# «9 35 8 35 35 55 2
o 7.5 VXT-30A-2# 8 14 55 8 14 2
g— 11 VXT-40A-2# 14 22% 55 14 22 2
o 15 VXT-56A-2# 22 38" 55 22 38" 2
= 18.5 VXT-69A-2# 38 607 8 38™ 38™ 2
22 VXT-88A-2# 387 60 8 387 60 2
30 VXT-115A-2# 60 100" 14 60 100" 2
0.75 | VXT-2A-4# 2 2 2 2 2 2
1.1 VXT-4A-4# 2 2 2 2 2 2
2.2 VXT-6A-4# 2 2 2 2 2 2
3.0 VXT-7A-4# +19 2 2 2 2 2 2
55 VXT-12A-4# +19 2 35 2 2 2 2
7.5 VXT-22A-4# 2 55 2 35 35 2
11 VXT-29A-4# 55 8 3.5 55 55 2
15 VXT-37A-4# 8 14 3.5 8 14 2
g 18.5 VXT-44A-4# 14 22 5.5 14 14 2
?r 22 VXT-59A-4# 14 22 55 14 22 2
§ 30 VXT-72A-44# 22 38 81 22 38 2
s 37 VXT-85A-4# 38 60 8 38 38 -
¢ 45 VXT-105A-4# 38 60 8 38 60 -
_E 55 VXT-139A-4# 60 100 14 60 60 -
75 VXT-168A-4# 100%? - 14 100" 100" -
90 VXT-203A-4# 100 - 14 - - -
110 VXT-240A-4# - - 22 - - -
132 VXT-290A-4# - - 22 - - -
160 VXT-361A-4# - - 22 - - -
200 VXT-415A-4# - - 38 - - -
220 VXT-520A-4# - - 38 - - -
280 VXT-590A-4# - - 38 - - -

The recommended wire sizes for the main circuit terminals assume using 60°C IV wire.

*1
*2
*3
*4
*5
*7
*8
*9
*10

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model CB100-S8 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 22-S5 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model 38-S6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model CB60-S6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model 60-6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model CB100-S8 by JST Mfg. Co., Ltd. or equivalent.

ND-spec.
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2.2 Wiring

Table 2.2-21 Recommended Wire Sizes, Ambient temperature: Below 50°C, Wire type: 60°C wire (continued)

HHD Mode, Ambient temperature: Below 50°C, Wire type: 60°C wire

St Recommended wire size (mm?)
s E > Main power supply input i
% i Ap,\‘/)ll(')ctgfle Inverter type [L?/R, LZISPE:}»//T]p t(earrr?wlijr?gl Ig\lljttartuetr 'r:ge;c?cg Forzagirsilt()_lrn 9
[ (kW) With DC Without DC 2G] v, VF” W] connection | connection
reactor reactor [P1,P(+)] | [P(+), DB]
0.4 VXT-4A-2# 2 2 2 2 2 2
0.75 | VXT-6A-2# 2 2 2 2 2 2
> 1.5 VXT-10A-2# 2 2 2 2 2 2
§ 2.2 VXT-12A-2# 2 2 2 2 2 2
0 3.7 VXT-20A-2# 2 55 2 35 3.5 2
o 55 VXT-30A-2# 55 8 3.5 55 5.5 2
g— 7.5 VXT-40A-2# 8 14 55 8 14 2
o 11 VXT-56A-2# 14 22 55 14 22 2
= 15 VXT-69A-2# 22 38 55 22 38 2
18.5 VXT-88A-2# 387 60 8 387 387 2
22 VXT-115A-2# 387 60 8 387 607 2
0.4 VXT-2A-4# 2 2 2 2 2 2
0.75 | VXT-4A-4# 2 2 2 2 2 2
1.5 VXT-6A-4# 2 2 2 2 2 2
2.2 VXT-7A-4# 2 2 2 2 2 2
3.7 VXT-12A-4# 2 2 2 2 2 2
55 VXT-22A-4# 2 35 2 2 2 2
7.5 VXT-29A-4# 2 55 2 35 3.5 2
> 11 VXT-37A-4# 55 8 3.5 55 5.5 2
o 15 VXT-44A-4%# 8 14 5.5 8 14 2
Sr 18.5 VXT-59A-4# 14 22 55 14 14 2
§ 22 VXT-72A-4# 14 22 55 14 22 2
s 30 VXT-85A-4# 22 38 8 22 38 -
¢ 37 VXT-105A-4# 38 60 8 38 38 -
’_E 45 VXT-139A-4# 38 60 8 38 60 -
55 VXT-168A-4# 60 100 14 60 60 -
75 VXT-203A-4# 100 - 14 100 100 -
90 VXT-240A-4# 100 - 14 - - -
110 VXT-290A-4# - - 22 - - -
132 VXT-361A-4# - - 22 - - -
160 VXT-415A-4# - - 22 - - -
200 VXT-520A-4# - - 38 - - -
220 VXT-590A-4# - - 38 - - -
@ 0.4 VXT-3A-1# 2 2 2 2 2 2
‘;; >| 075 [vxrsA-1# 2 2 2 2 2 2
%;,,8 15 VXT-8A-1# 2 35 2 2 2 2
(7 2.2 VXT-11A-1# 3.5 55 2 2 3.5 2

The recommended wire sizes for the main circuit terminals assume using 60°C IV wire.

*1
*2
*3
*4
*5
*7
*8

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model CB100-S8 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 22-S5 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model 38-S6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model CB60-S6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model 60-6 by JST Mfg. Co., Ltd. or equivalent.
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2.2 Wiring

5)

Ambient temperature: Below 50°C, Wire type: 75°C wire

Table 2.2-22 Recommended Wire Sizes, Ambient temperature: Below 50°C, Wire type: 75°C wire

ND Mode, Ambient temperature: Below 50°C, Wire type: 75°C wire

Recommended wire size (mm?)
. Std Main power supply input .
e o - v B ke
S 2| "Motor [L1/R, L2/S, L3/T] Noe s N tp 1 connection | oSt
21 kw) wihpC [ wioutpe | "o | UNEwy | (Note1) | Sonnecto
reactor reactor 6] [U. v, W [P1, P(+)] [P(+), DE]
0.75 | VXT-2A-4# 2 2 2 2 2 2
15 VXT-4A-44# 2 2 2 2 2 2
2.2 VXT-6A-4# 2 2 2 2 2 2
3.0 VXT-7A-4# 2 2 2 2 2 2
55 VXT-12A-4# 2 2 2 2 2 2
11 VXT-22A-44# 2 3.5 35 2 2 2
15 VXT-29A-4# 2 5.5 55 2 2 2
> 18.5 VXT-37A-4# 3.5 55 55 35 3.5 2
o 22 VXT-44A-4# 55 8 5.5 55 5.5 2
g [ 30 VXT-59A-4# 8T 14 81 81 14 2
§ 37 VXT-72A-4# 81 14 81 14 14 2
s 45 VXT-85A-4# 14 22 8 14 22 -
$ 55 VXT-105A-4# 22 38 14 22 22
E 75 VXT-139A-4# 38 - 14 38 38 -
90 VXT-168A-4# 38 - 14 38 60 -
110 VXT-203A-4# 60 - 22 60 60 -
132 VXT-240A-4# 60 - 22 60 100 -
160 VXT-290A-4# 100 - 22 100 1507 -
200 VXT-361A-4# 150 - 38 150 150 -
220 VXT-415A-4# 150 - 38 150 200 -
280 VXT-520A-4# 200 - 38 200 250 -
315 VXT-590A-4# 250 - 60 250 325 -
HD Mode, Ambient temperature: Below 50°C, Wire type: 75°C wire
Recommended wire size (mm?)
25 lopliae  anerype | e | Grond | erer | (G | Forraing
2 2| Motor [L1/R, L2/S, L3/T] (Note 1) (NotFe)z 1) connection | oot ion
D1 (kw) With DC | Without DC (Note 1)
[zG] [U, vV, W] [P(+), DB]
reactor reactor [P1, P(+)]
0.75 | VXT-2A-4# 2 2 2 2 2 2
1.1 VXT-4A-4+# 2 2 2 2 2 2
2.2 VXT-6A-4# 2 2 2 2 2 2
3.0 VXT-7A-4# 2 2 2 2 2 2
55 VXT-12A-4# 2 2 2 2 2 2
7.5 VXT-22A-44# 2 2 2 2 2 2
1 VXT-29A-4# 2 35 3.5 2 2 2
> 15 VXT-37A-4# 2 55 5.5 35 2 2
o 18.5 VXT-44A-4# 3.5 55 55 35 3.5 2
g 22 VXT-59A-4# 55 81 55 55 55 2
aé 30 VXT-72A-4# 81 14 81 8" 14 2
s 37 VXT-85A-4# 8 14 8 14 14 -
9'6) 45 VXT-105A-4# 14 22 8 14 22 -
E 55 VXT-139A-4# 22 38 14 22 22 -
75 VXT-168A-4# 38 - 14 38 38 -
90 VXT-203A-4# 38 - 14 38 60 -
110 VXT-240A-4# 60 - 22 60 60 -
132 VXT-290A-4# 60 - 22 100 100 -
160 VXT-361A-4# 100 - 22 100 150 -
200 VXT-415A-4# 150 - 38 150 150 -
220 VXT-520A-4# 150 - 38 150 200 -
250 VXT-590A-4# 150 - 38 200 250 -

Note 1) The rated current must be reduced for operation (Rated current x 80%).
assume these conditions.

Recommended wire sizes

The recommended wire sizes for the main circuit terminals assume using 75°C 600 V HIV wire.

*1
*3

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model CB150-10 by JST Mfg. Co., Ltd. or equivalent.
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2.2 Wiring

Table 2.2-23 Recommended Wire Sizes, Ambient temperature: Below 50°C, Wire type: 75°C wire (continued)

HND Mode, Ambient temperature: Below 50°C, Wire type: 75°C wire

St Recommended wire size (mm?)
s E > Main power supply input i
%%‘1 Ap,elltlﬁglp le Inverter type [L?/R, LZISPE:}»//T]p Ground Inverter 'r:ge;cltjcﬁ FOrltragirsati(()lrn 9
ey With DC_ | Without DC terminal output connection | connection
(kw) [zG] [U, V, W]
reactor reactor [P1,P(+)] | [P(+), DB]
0.75 | VXT-4A-2# 2 2 2 2 2 2
11 VXT-6A-2# 2 2 2 2 2 2
> 2.2 VXT-10A-2# 2 2 2 2 2 2
§ 3.0 |VXT-12A-2# .0 2 2 2 2 2 2
o 5.5 VXT-20A-2# «10 2 3.5 3.5 2 35 2
« 7.5 VXT-30A-2# 3.5 5.5 5.5 35 5.5 2
g— 1 VXT-40A-2# 5.5 14 5.5 55 8 2
o 15 VXT-56A-2# 14 14 5.5 14 14 2
= 18.5 VXT-69A-2# 14 22 8 14 22 2
22 VXT-88A-2# 22 387 8 22 22 2
30 VXT-115A-2# 387 607 14 387 387 2
0.75 | VXT-2A-4# 2 2 2 2 2 2
1.1 VXT-4A-4# 2 2 2 2 2 2
2.2 VXT-6A-4# 2 2 2 2 2 2
3.0 VXT-7A-44 +1 2 2 2 2 2 2
55 VXT-12A-4# +19 2 2 2 2 2 2
7.5 VXT-22A-4# 2 2 2 2 2 2
11 VXT-29A-4# 2 3.5 35 2 3.5 2
> 15 VXT-37A-4# 3.5 55 3.5 55 55 2
= 18.5 VXT-44A-4# 55 8 5.5 55 55 2
< 22 VXT-59A-4# 55 14 55 g g 2
§ 30 VXT-72A-44# 14 14 81 14 14 2
s 37 VXT-85A-4# 14 22 8 14 22 -
$ 45 VXT-105A-4# 22 38 8 22 22 -
_E 55 VXT-139A-4# 22 38 14 38 38 -
75 VXT-168A-4# 38 - 14 60 60 -
90 VXT-203A-4# 60 - 14 60 100 -
110 VXT-240A-4# 100 - 22 100 100 -
132 VXT-290A-4# 100 - 22 100 1507 -
160 VXT-361A-4# 150 - 22 150 150 -
200 VXT-415A-4# 150 - 38 200 250 -
220 VXT-520A-4# 200 - 38 200 250 -
280 VXT-590A-4# 250 - 38 325 200x2 -

Note 1) The rated current must be reduced for operation (Rated current x 80%).

assume these conditions.

The recommended wire sizes for the main circuit terminals assume using 75°C 600 V HIV wire.

*1
*3
*7
*8
*10

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

Recommended wire sizes

For compatible crimped terminals, please use model CB150-10 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
For compatible crimped terminals, please use model 60-6 by JST Mfg. Co., Ltd. or equivalent.

ND-spec.
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2.2 Wiring

Table 2.2-24 Recommended Wire Sizes, Ambient temperature: Below 50°C, Wire type: 75°C wire (continued)

HHD Mode, Ambient temperature: Below 50°C, Wire type: 75°C wire

St Recommended wire size (mm?)
s E > Main power supply input i
% *3-", Ap’\[/)lllcable Inverter type [L?/R, LZISPE:}»//T]p Ground Inverter 'r:ge;c?cg For;girsilgp 9
> otor . - terminal output tion | connection
0] (kw) With DC Without DC [zG] [U, V, W] connec
reactor reactor [P1,P(+)] | [P(+), DB]
0.4 VXT-4A-2# 2 2 2 2 2 2
0.75 | VXT-6A-2# 2 2 2 2 2 2
> 1.5 VXT-10A-2# 2 2 2 2 2 2
§ 2.2 VXT-12A-2# 2 2 2 2 2 2
© 3.7 VXT-20A-2# 2 2 2 2 2 2
g__% 5.5 VXT-30A-2# 2 3.5 35 35 35 2
g— 7.5 VXT-40A-2# 3.5 55 55 35 55 2
o 11 VXT-56A-2# 55 14 55 8 8 2
= 15 VXT-69A-2# 14 14 55 14 14 2
18.5 VXT-88A-2# 14 22 8 14 22 2
22 VXT-115A-2# 22 387 8 22 22 2
0.4 VXT-2A-4# 2 2 2 2 2 2
0.75 | VXT-4A-4# 2 2 2 2 2 2
1.5 VXT-6A-4# 2 2 2 2 2 2
2.2 VXT-7A-4# 2 2 2 2 2 2
3.7 VXT-12A-4# 2 2 2 2 2 2
5.5 VXT-22A-44# 2 2 2 2 2 2
7.5 VXT-29A-4# 2 2 2 2 2 2
> 1 VXT-37A-4# 2 35 3.5 2 3.5 2
o 15 VXT-44A-4# 3.5 55 5.5 35 5.5 2
S)r 18.5 VXT-59A-4# 55 81 55 55 55 2
§ 22 VXT-72A-4# 55 14 55 81 81 2
s 30 VXT-85A-4# 14 14 8 14 14 -
$ 37 VXT-105A-4# 14 22 8 14 22 -
“E 45 VXT-139A-4# 22 38 8 22 22 -
55 VXT-168A-4# 22 38 14 38 38 -
75 VXT-203A-4# 38 - 14 60 60 -
90 VXT-240A-4# 60 - 14 60 100 -
110 VXT-290A-4# 100 - 22 100 100 -
132 VXT-361A-4# 100 - 22 100 150 -
160 VXT-415A-4# 150 22 150 150 -
200 VXT-520A-4# 150 - 38 200 250 -
220 VXT-590A-4# 200 - 38 200 250 -
@ 0.4 VXT-3A-1# 2 2 2 2 2 2
%:_ g 0.75 | VXT-5A-1# 2 2 2 2 2 2
2 1.5 | VXT-8A-1# 2 2 2 2 2 2
'(/g) 2.2 VXT-11A-1# 2 35 2 2 2 2

The recommended wire sizes for the main circuit terminals assume using 75°C 600 V HIV wire.

*1
*3
*7

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model CB150-10 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
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2.2 Wiring

6) Ambient temperature: Below 50°C, Wire type: 90°C wire

Table 2.2-25 Recommended Wire Sizes, Ambient temperature: Below 50°C, Wire type: 90°C wire

ND Mode, Ambient temperature: Below 50°C, Wire type: 90°C wire

Recommended wire size (mm?)
Std i i .
ol Apblicable Main poz\ﬁortzuzf)ply nput Ground Inverter For IIt)C For braking
B pp Inverter type terminal output reactor resistor
S 2| Motor [L1/R, L2/S, L3/T] connection :
o @ KW : - (Note 1) (Note 1) Note 1 connection
(kw) With DC Without DC [zG] [U, V, W] (Note 1) [P(+), DB]
reactor reactor v [P1, P(+)] '
0.75 | VXT-2A-4# 2 2 2 2 2 2
1.5 VXT-4A-4# 2 2 2 2 2 2
2.2 VXT-6A-4# 2 2 2 2 2 2
3.0 VXT-7A-4# 2 2 2 2 2 2
5.5 VXT-12A-4# 2 2 2 2 2 2
11 VXT-22A-4# 2 3.5 3.5 2 2 2
15 VXT-29A-4# 2 5.5 5.5 2 3.5 2
> 18.5 VXT-37A-4# 3.5 5.5 5.5 35 5.5 2
S 22 VXT-44A-4# 5.5 8 5.5 5.5 5.5 2
< 30 VXT-59A-4# 5.5 8" 8" 5.5 5.5 2
% 37 VXT-72A-A# 5.5 14 g1 8" 8" 2
= 45 VXT-85A-4# 8 14 8 8 14 -
$ 55 VXT-105A-4+# 14 22 14 14 14 -
= 75 VXT-139A-4# 22 - 14 22 38 -
= 90 VXT-168A-4# 22 - 14 38 38 -
110 VXT-203A-4# 38 - 22 38 60 -
132 VXT-240A-4# 60 - 22 60 60 -
160 VXT-290A-4+# 60 - 22 60 100 -
200 VXT-361A-4# 100 - 38 100 150 -
220 VXT-415A-4+# 100 - 38 100 150 -
280 VXT-520A-4# 150 - 38 150 200 -
315 VXT-590A-4+# 150 - 60 200 250 -

Note 1) The rated current must be reduced for operation (Rated current x 80%).
assume these conditions.

HD Mode, Ambient temperature: Below 50°C, Wire type: 90°C wire

Recommended wire sizes

Recommended wire size (mm?)

55 A ?td bl Main pOV\'/\(lartqu;-)pIy nput Ground Inverter For DC For braking

£ 2 |Applicable | ote 1) . reactor ;

3 2 | "Motor nverter type [LL/R, L2/S, L3/T] terminal output ti resistor

ah - : L (Note 1) (Note 1) conneéction | 4nnection
(kw) With DC Without DC [zG] [U, V, W] (Note 1) [P(+), DB]

reactor reactor T [P1, P(+)] ’

0.75 | VXT-2A-4# 2 2 2 2 2 2

1.1 VXT-4A-4# 2 2 2 2 2 2

2.2 VXT-6A-4# 2 2 2 2 2 2

3.0 VXT-7A-4# 2 2 2 2 2 2

55 VXT-12A-44# 2 2 2 2 2 2

7.5 VXT-22A-44# 2 2 2 2 2 2

11 VXT-29A-44# 2 3.5 3.5 2 2 2

> 15 VXT-37A-44# 2 55 55 2 3.5 2

=) 18.5 VXT-44A-4# 3.5 55 55 3.5 55 2

< 22 VXT-59A-4# 3.5% 5.5 55 3.5% 3.5% 2

a 30 VXT-72A-4# 55 87 81 55 55 2

s 37 VXT-85A-4# 55 14 8 8 8 -

g 45 VXT-105A-4# 8 14 8 14 14 -

= 55 VXT-139A-4# 14 22 14 14 14 -

= 75 VXT-168A-4# 22 - 14 22 38 -

90 VXT-203A-4# 22 - 14 38 38 -

110 VXT-240A-4# 38 - 22 38 60 -

132 VXT-290A-4# 60 - 22 60 60 -

160 VXT-361A-4# 60 - 22 60 100 -

200 VXT-415A-4# 100 - 38 100 150 -

220 VXT-520A-4# 100 - 38 100 150 -

250 VXT-590A-4# 150 - 38 150 150 -

Note 1) The rated current must be reduced for operation (Rated current x 80%).
assume these conditions.

Recommended wire sizes

The recommended wire sizes for the main circuit terminals assume using 90°C 600 V FSLC wire.

*1  For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

*4  For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.
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2.2 Wiring

Table 2.2-26 Recommended Wire Sizes, Ambient temperature: Below 50°C, Wire type: 90°C wire (continued)

HND Mode, Ambient temperature: Below 50°C, Wire type: 90°C wire

St Recommended wire size (mm?)
s E > Main power supply input i
%i Ap,\‘/)ll(')ctgfle Inverter type [Lf/R, LZISPE:}»//T]p t(earrr?wlijr?gl Igtﬁéﬁr 'r:ge;c?cg_% FOrltragirsati(()_lrn 9
[ (kW) With DC__ | Without DC 2G] [U. V, W] connection | connection
reactor reactor T [P1,P(+)] | [P(+), DB]
0.75 | VXT-4A-2# 2 2 2 2 2 2
1.1 VXT-6A-2# 2 2 2 2 2 2
> 2.2 VXT-10A-2# 2 2 2 2 2 2
§ 3.0 | VXT-12A-2# 0 2 2 2 2 2 2
0 55 VXT-20A-2# «19 2 35 3.5 2 2 2
o 7.5 VXT-30A-2# 2 55 5.5 2 35 2
g— 11 VXT-40A-2# 55 8 55 35 55 2
o 15 VXT-56A-2# 8 14 55 55 14 2
= 18.5 VXT-69A-2# 14 14 8 8 14 2
22 VXT-88A-2# 14 22 8 14 22 2
30 VXT-115A-2# 22 387 14 22 387 2
0.75 | VXT-2A-4# 2 2 2 2 2 2
1.1 VXT-4A-4# 2 2 2 2 2 2
2.2 VXT-6A-4# 2 2 2 2 2 2
3.0 VXT-7A-4# "0 2 2 2 2 2 2
55 VXT-12A-4# +19 2 2 2 2 2 2
7.5 VXT-22A-4# 2 2 2 2 2 2
11 VXT-29A-4# 2 35 3.5 2 2 2
> 15 VXT-37A-4# 2 55 3.5 35 35 2
o 18.5 VXT-44A-4# 3.5 55 5.5 35 55 2
Sr 22 VXT-59A-4# 55 81 55 55 55 2
§ 30 VXT-72A-4# 8™ 14 8" 8™ 8™ 2
s 37 VXT-85A-4# 8 14 8 14 14 -
g 45 VXT-105A-4# 14 22 8 14 22 -
_E 55 VXT-139A-4# 22 38 14 22 22 -
75 VXT-168A-4# 38 - 14 38 38 -
90 VXT-203A-4# 38 - 14 38 60 -
110 VXT-240A-4# 60 - 22 60 60 -
132 VXT-290A-4# 60 - 22 100 100 -
160 VXT-361A-4# 100 - 22 100 150 -
200 VXT-415A-4# 150 - 38 150 150 -
220 VXT-520A-4# 150 - 38 150 200 -
280 VXT-590A-4# 200 - 38 200 250 -

The recommended wire sizes for the main circuit terminals assume using 90°C 600 V FSLC wire.

*1
*4
*7
*10

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.

ND-spec
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Table 2.2-27 Recommended Wire Sizes, Ambient temperature: Below 50°C, Wire type: 90°C wire (continued)

HHD Mode, Ambient temperature: Below 50°C, Wire type: 90°C wire

St Recommended wire size (mm?)
s E . Main power supply input For DC For braki
o or or braking
g%’; Ap,\‘/)ll(')ctgfle Inverter type [L1/R, L2/S, L3/T] Ground Inverter reactor resistor
[y i i terminal output connection | connection
(%) (kW) With DC Without DC G U V. W
reactor reactor [2C] [U. v, W] [P1,P(+)] | [P(+), DB]
0.4 VXT-4A-2# 2 2 2 2 2 2
0.75 | VXT-6A-2# 2 2 2 2 2 2
> 1.5 VXT-10A-2# 2 2 2 2 2 2
§ 2.2 VXT-12A-2# *10 2 2 2 2 2 2
o 3.7 VXT-20A-2# *10 2 2 2 2 2 2
o 5.5 VXT-30A-2# 2 35 3.5 2 2 2
g— 7.5 VXT-40A-2# 2 55 55 35 3.5 2
o 11 VXT-56A-2# 55 8 55 55 55 2
= 15 VXT-69A-2# 8 14 5.5 8 14 2
18.5 VXT-88A-2# 14 14 8 14 14 2
22 VXT-115A-2# 14 22 8 14 22 2
0.4 VXT-2A-4# 2 2 2 2 2 2
0.75 | VXT-4A-4# 2 2 2 2 2 2
1.5 VXT-6A-4# 2 2 2 2 2 2
2.2 VXT-7A-4# 2 2 2 2 2 2
3.7 VXT-12A-4# 2 2 2 2 2 2
5.5 VXT-22A-4# 2 2 2 2 2 2
7.5 VXT-29A-4# 2 2 2 2 2 2
> 1 VXT-37A-4# 2 35 3.5 2 2 2
o 15 VXT-44A-4# 2 55 5.5 2 3.5 2
Sr 18.5 VXT-59A-4# 3.5 55 55 3.5 55 2
% 22 VXT-72A-4# 55 81 55 55 55 2
s 30 VXT-85A-4# 8 14 8 8 8 -
$ 37 VXT-105A-4# 8 14 8 14 14 -
‘E 45 VXT-139A-4# 14 22 8 14 22 -
55 VXT-168A-4# 22 38 14 22 22 -
75 VXT-203A-4# 38 - 14 38 38 -
90 VXT-240A-4# 38 - 14 38 60 -
110 VXT-290A-4# 60 - 22 60 60 -
132 VXT-361A-4# 60 - 22 100 100 -
160 VXT-415A-4# 100 22 100 150 -
200 VXT-520A-4# 150 - 38 150 150 -
220 VXT-590A-4# 150 - 38 150 200 -
@ 0.4 VXT-3A-1# 2 2 2 2 2 2
©
£2| 075 |VXT-5A-1# 2 2 2 2 2 2
LR 15 [vxT8A1# 2 2 2 2 2 2
'UE) 2.2 VXT-11A-1# 2 2 2 2 2 2

The recommended wire sizes for the main circuit terminals assume using 90°C 600 V FSLC wire.

*1
*4

For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent.

For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent.
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2.2 Wiring

[4]

Description of terminal functions (main circuit terminal)

Cla§3|f|- Terminal symbol Terminal name Specification
cation
L1/R, L2/S, L3/T | Main power input | Terminals to connect Three-phase power source.
L1/L, L2/N Main power input | Terminals to connect Single-phase power source.
u,VvV,W Inverter output Terminals to connect Three-phase motors.
Terminals to connect DC reactor (DCR) for power factor
. enhancement.
For direct current . . )
P (+), P1 reactor It must be connected in the following cases:
' connection ND mode: Types VXT-139A-4 or above.
HD/HND mode: Types VXT-168A-4 or above.
HHD mode: Types VXT-203A-4 or above.
P (+),N () For direct current Terminals to connect direct current intermediate circuit of
' bus connection other inverters and PWM converters.
§ For braking Terminals to connect a braking resistor (optional). Wiring
= P (+), DB resistor length: Below 5 meters.
c connection (Types VXT-115A-2 / VXT-72A-4 | VXT-11A-1 or below)
©
= For inverter
zG chassis (case) Grounding terminal for inverter chassis (case).
grounding
When it is desired to retain the alarm signal for the activation
Auxiliary power of the protective function even inverter main power supply
RO, TO input for control shut off or when continuous display of the keypad is desired,
circuit connect this terminal to the power supply.
(Types VXT-88A-4 /| VXT-59A-4 or above)
Ordinarily, these terminals do not need to be connected.
- Connect these terminals to AC power supply when
Auxiliary power : o . .
R1,T1 inout for fan operating with direct current power input (such as in
P combination with PWM converters).
(Types VXT-203A-4 or above)

Follow the sequence below when wiring.

(1) Inverter ground terminal (zG)

(2) Inverter output terminals (U, V, W), motor ground terminal (zG)

(3) Direct current reactor connection terminals (P1, P(+))*

(4) Braking resistor connection terminals (P(+), DB)*

(5) Direct current bus connection terminals(P(+), N(-))*

(6) Main power supply input terminals (L1/R, L2/S, L3/T) or (L1/L, L2/N)
(7)  Auxiliary power input for control circuit (RO, TO) *

*: Connect if necessary.

Connect in the order (1), (2), (6), (3), (4), (5), (7) for the following models.
VXT-10 to 20A-2#, VXT-2 to 12A-4#, VXT-8 to 11A-1#

(1) Main power source input terminals L1/R, L2/S, L3/T (Three-phase input) or L1/L, L2/N (Single-phase
input)

Connect the Three-phase power source for Three-phase input model.Connect the Single-phase power source for
Single-phase input model.

1)  For safety, confirm that the circuit breaker (MCCB) or the magnetic contactor (MC) is OFF prior to wiring the
power lines.

2)  Connect the power lines (L1/R, L2/S, L3/T) or (L1/L, L2/N) to MCCB or residual-current-operated protective
device (RCD)/ the earth leakage breaker (ELCB)*, or connect via MC if necessary. The phase sequence of
the power lines and the inverter do not need to be matched.

*. With overcurrent protection

In emergencies such as when the inverter protective function is activated, disconnecting the inverter from

the power source to prevent magnification of failure or accident may be desired. Installation of an MC
2-37
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2.2 Wiring

which allows manual disconnection of the power source is recommended.
(2) Inverter output terminals U, V, W, motor ground terminal zG

1) Connect the Three-phase motor terminals U, V, and W while matching the phase sequence.
2)  Connect the ground line of the outputs (U, V, W) to the ground terminal (zG).

When multiple combinations of inverters and motors exist, do not use multi-core cables for the purpose of

Note bundling the various wires.

Inverter 1 Motor 1 Inverter 1 Motor 1
6 Is o -

) J ) |

Inverter 2 Motor 2 Inverter 2 otor 2
&k [ & ) (T
> s+ & GER B » JF

1 _.y%.: Multi-core cables =G
“ —
Inverter 3 Inverter 3 Motor 3

\:T*? Motor 3 NS a "

B e g - o

(3) Direct current reactor connection terminals P1, P(+)
Connect the direct current reactor (DCR) for power factor enhancement.

1) Remove the shorting bar from terminals P1-P(+).
(Types VXT-203A-4 or above will not have the shorting bar connected.)

2)  Connect the P1, P(+) terminals to the direct current reactor (option).

@ *  Keep the wiring length below 10 meters.
« Do not remove the shorting bar if the direct current reactor is not used.
= When the capacity of the motor to be used is above 75 kW, always connect the direct current reactor.
Direct current reactors do not have to be connected when connecting PWM converters.

AWARNING

Always connect the direct current reactor (option) when the power supply transformer capacity is above 500 kVA
and is over 10 times the rated capacity of the inverter.

Risk of fire exists.

(4) Braking resistor connection terminals P(+) DB
(Types VXT-115A-2 / VXT-72A-4 | VXT-11A-1 or below)

1) Connect terminals P(+), DB of the inverter to braking resistor terminals (option).

2)  Mount the inverter main body and the braking resistor such that the wiring length will be less than 5m (16ft)
and route the two wires twisted or in contact with each other (parallel).

AWARNING

Do not connect to terminals other than P(+)-DB when connecting braking resistors.

Risk of fire exists.
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2.2 Wiring

(®)
1

2)

(6)

Direct current bus terminals P(+), N(-)

Connecting the braking unit/braking resistor (option)

. . Additional instruments . .
Inverter type Braking transistor . . Instruments connected/connection terminals
for connection (option)

Types VXT-85A-4 Braking unit Inverter (P(+), N(-)) - Braking unit (P(+), N(-))
Not equipped

or below Braking resistor Braking unit (P(+) R, DB) - Braking resistor (P, DB)

Braking units are necessary when using braking resistors for types VXT-85A-4 or above.

Connect terminals P(+), N(-) of the braking unit to the inverter terminals P(+), N(-). Mount the equipment such
that the wiring length is below 5m (16ft) and route the two wires twisted or in contact with each other
(parallel).

Connect the terminals P(+) R, DB of the braking unit to terminals P(+), DB of the braking resistor. Mount the
equipment such that the wiring length is below 10m (33ft) and route the two wires twisted or in contact with
each other (parallel).

For details such as other wirings, refer to the user’s manual for the braking unit.

Wire length below Wire length below
1 Smeters (16ft) 1 y  10meters (33ft) 1
Jaguar VXT- > 1< >
9 ' ' Braking Unit ' ' Brakin resistor

P(+) PH#)R P
J.oe :IJ
\ I 1

2

Figure 2.2-9

Connection of other instruments
The direct current intermediate circuit of other inverters and PWM converters can be connected.
(For connection with the PWM converter consult IMO.

Inverter ground terminal 8G

This terminal is the ground terminal for the inverter chassis (case). Always connect to ground for safety and as a
countermeasure for noise. To prevent accidents such as electric shock and fire, the electrical safety standards
require grounding construction for metallic frames in electric instruments.

Follow the steps below in connecting the ground terminal on the power supply side.

1
2)

Ground the inverter in compliance with the national or local electric code.

The grounding wire size should be as described before in this chapter, with large surface area, and as short
as possible.
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(7) Auxiliary power input terminals for control circuit RO, TO
(Types VXT-88A-2 / VXT-59A-4 or above)

The inverter can be operated without power input to the auxiliary power input terminals for control circuit. However,
the inverter output signals and the keypad display will be shut off when the inverter main power is shut off and the
control power source is lost.

When it is desired to retain the alarm signal for the activation of the protective function even inverter main power
supply shut off, or when continuous display of the keypad is desired, connect these terminals to the power supply.
When the inverter input side has a magnetic contactor (MC), wire from the input side (primary side) of the magnetic
contactor (MC).

Terminal rating: AC 200 to 240 V, 50/60 Hz, maximum current 1.0 A (200 V series)
AC 380 to 480 V, 50/60 Hz, maximum current 0.5 A (400 V series)

When using the earth leakage breaker, connect terminals RO, TO to the output side of the earth leakage

Note
breaker.
When connections are made to the input side of the earth leakage breaker, the earth leakage breaker will
malfunction because the inverter input is three-phase and the terminals RO, TO are single phase. When
connecting to terminals RO, TO to the input side of the earth leakage breaker, make sure that the
connection is done through an insulating transformer or, alternatively, through the auxiliary B contacts of
the magnetic contactor as shown in the figure below.
Earth leakage AC reactor !
breaker radio noise filter Magnetic
Power supply noise filter contactor ]i ]i
b . o o LI/R
_ U//_@ L2/8
U//_@ L3/T
A A
Transformer for insulation
é ....... A A
\ RO
or 0 — T DC/DC | Inverter control circuit power source
Magnetic ;s. W |_
contactor ‘ak.
Figure 2.2-10 Connection of the Earth Leakage Breaker
Note When connecting with the PWM converter, do not connect power source directly to the inverter’s auxiliary

power input terminals (RO, TO) for control circuit. Insert an insulating transformer or the auxiliary B
contacts of a magnetic contactor on the power supply side.

On connection examples for the PWM converter side consult IMO.

Circuit breaker or earth

Filter ~ Boosting PWM
leakage breaker Magnetic contactor  reactor  reactor converter Jaguar VXT-
‘ .
T ™| Filter 2 m?w_ ? e -
Power supply ——x__—— < | """\-f'V“‘\—S v
i V/{ f'YYY\_*_fYW\_ T N | NG W
g i R1
l s1
I T1
Transformer RO
for insulation }E
(100 VA) 10
Or
Magnetic
contactor auxiliary i
B contact ) N

Figure 2.2-11 Example of connection of RO, TO terminals in combination with PWM converter

(8) Auxiliary power input terminals for fan R1, T1 (Types VXT-203-4 or above)

These terminals are equipped on types VXT-203A-4# or below, but are not used ordinarily.

Connect the AC power source when using direct current power supply input (such as in combination with PWM
converters).

Also switch the fan power supply switching connectors “CN R”, “CN W”.
Terminal rating: AC 380 to 440 V/50 Hz, 380 to 480 V/60 Hz, maximum current 1.0 A (400 V series)
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2.2.6  Control circuit terminals (common to all models)

[1] Screw specifications and recommended wire size (control circuit terminals)

The screw specifications and wire sizes to be used for control circuit wiring are shown below.
The control circuit terminal board differs depending on the destination.

Table 2.2-28 Screw Specifications and Recommended Wire Sizes

Screw specification . D Removal size of .
river i
Terminal symbol Allowable wire ' wire cover | Gauge size to
Size | Tightening torque sizes (shape of tip) - insert wire
L
30A, 308, 30C | . 0.5 N-m 0.14 to 1.5 mm? Minus 6 mm AL
EN1, EN2 (4.43 Ib-in) (AWG26 to 16) |(0.6mmx3.5mm) (0.24in)
0.19 N-m 0.25to 1 mm? Minus 5mm
Others M2 . . 1.6
(1.68 Ib-in) (AWG24 10 18) |(0.4mmx2.5mm)|  (0.20 in) ¢

* Recommended rod terminal: Phoenix Contact Refer to Table 2.2-29 for details.
*1 Defined according to IEC/EN 60947-1.

Table 2.2-29 Recommended Rod Terminals

Type
Screw size Wire size
With insulating collar Without insulating collar

0.25 mm?2 (AWG24) Al 0.25-6 BU A0.25-7

M2 0.34 mm? (AWG22) Al 0.34-6 TQ A0.34-7

0. 5 mm? (AWG20) Al 0.5-6 WH A0.5-6

M 0.75 mm? (AWG18) Al 0.75-6 GY A0.75-6

1 mm2 (AWG18) Al 1-6 RD A1-6
1.5 mm? (AWG16) Al 1.5-6 BK A1.5-7

Note) When sizes exceeding the recommended wire sizes are used, the front cover may be pushed outward
depending on the number of wires, causing erroneous operation of the keypad.

[2] Terminal layout diagram (control circuit terminal)

1/1/1/1/1/1/1/1/1/) /111111111 1/ 1/)
[eMY Y1 Y2 oM] X1 X2 x3] X4 ] X5]PLC] 8D JDX-{DX+[oMy Y1 ] Y2 [oM| X1 ] X2 X3] X4] X5]PLC]
ENT]EN? |

[c1[11]Fm]11[12]13]CM rmﬁm\llm |EN2]

00000600000 % — %% %%
= [CMIFWOlREV PLE]
m - 511:;25 Sgci:vselry?hﬂgoencategory 11, degree of contamination 2)
M [ EAI;?aZQ;: SgciS\zL:J(?ngg: category Il, degree of contamination 2) Contact output o111 ]pwifwz [11[11]12]13]
Contact output 0000 2%%"%
Model: -GA Model: -GB/-C

AWARNING A

The following terminals may have high voltage when the power is ON.

Control terminals: AUX-contact (30A, 30B, 30C)

Insulation level

Contact output — control circuit : Enhanced insulation (overvoltage category Il, degree of contamination 2)

Risk of electric shock exists
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[3] Description of terminal functions (control circuit terminal)

AWARNING A

Generally, the insulation for control signal lines is not enhanced. When the control signal lines come into direct
contact with the main circuit live section, the insulation cover may be damaged. High voltage of the main circuit
may be applied on the control signal lines, so exercise caution such that the main circuit live sections do not
contact the control signal lines.

Risk of accidents and risk of electric shock exist.

ACAUTION

Noise is generated by the inverter, motor, and wiring.
Exercise caution to prevent malfunction of peripheral sensors and instruments.

Risk of accidents exists.

Table 2.2-30 shows the functional explanations for the control circuit terminals. The connection method of the
control circuit terminals differs depending on the functional code setting matching the purpose of inverter operation.

Properly wire such that the impact of noise generated by the main circuit wiring is reduced.

Table 2.2-30 Functional Description of Control Circuit Terminals

s
é Terminal Terminal name Functional description
§ symbol
(&)
[13] Power supply | The terminal is used for the power supply (DC+10 V 10 mA Max) for the external frequency
for the command potentiometer (variable resistor: 1 to 5 kQ).
potentiometer | Connect variable resistors larger than 1/2 W.
[12] Analog setup | (1) Frequency is set up according to the external analog voltage input command value.
voltage input Normal operation
» DCO to +10 V/0 to 100(%) (DCO to +5 V/0 to 100%)
» DCO to £10 V/0 to £100(%) (DCO to +5 V/0 to +100%)
Reverse operation
+ DC+10 to 0V/0 to 100(%) (DC+5 to 0 V/0 to 100%)
+ DC+10 to 0V/0 to +100(%) (DC+5 to 0V/0 to +100%)

(2) The terminal can be assigned to PID command, feedback signal of PID control, auxiliary
frequency setup, ratio setup, torque limit setup, and analog input monitor aside from the
frequency setup by analog input.

= (3) Hardware specification
g *  Input impedance: 22 (kQ)
(_‘-5” * Up to DC+15 V can be input. However, input exceeding DC+10 V will be recognized as
s DC£10 V.
< [C1] Analog setup | (1) Frequency is set up according to the external analog current input command value.
current input Normal operation
(C1 function) «  DC4 to 20 mA/O to 100(%)/-100% to 0 to 100%

« DCO to 20 mA/0 to 100(%)/-100% to O to 100%
Reverse operation

+ DC20 to 4 mA/0 to 100(%)/-100% to O to 100%

+ DC20 to 0 mA/0 to 100(%)/-100% to O to 100%

(2) The terminal can be assigned to PID command, feedback signal of PID control, auxiliary
frequency setup, ratio setup, torque limit setup, and analog input monitor aside from the
frequency setup by analog input.

(3) Hardware specification

* Input impedance: 250 (Q)

* Up to DC 30 mA can be input. However, input exceeding DC 20 mA will be recognized as

DC 20 mA.
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Table 2.2-30 Functional Description of Control Circuit Terminals (continued)

=
< .
% Terminal Terminal name Functional description
g symbol
)
[C1] Analog setup | (1) Frequency is set up according to the external analog voltage input command value. SW3
voltage input (refer to “2.2.8 Operating slide switches”) must be switched on the printed circuit board.

(V2 function) Normal operation
» DCO to +10 V/0 to 100(%) (DCO to +5 V/0 to 100%)

« DCO to +10 V/-100 to 0 to 100(%) (DCO to +5 V/-100 to 0 to 100%)
Reverse operation

» DC+10 to 0 V/0 to 100(%) (DC+5 V to 0 V/0 to 100%)

« DC+10 to 0 V/-100 to 0 to 100(%) (DC+5 to 0 V/-100 to 0 to 100%)

(2) The terminal can be assigned to PID command, feedback signal of PID control, auxiliary
frequency setup, ratio setup, torque limit setup, and analog input monitor aside from the
frequency setup by analog input.

(3) Hardware specification

* Input impedance: 22(kQ)

* Up to DC+15 V can be input. However, input exceeding DC+10 V will be recognized as

DC+10 V.

PTC (1) PTC (Positive Temperature Coefficient) thermistor for motor protection can be connected.

thermistor SW3 (C1/V2 Switch) and SW4 (PTC /Al Switch) (refer to “2.2.8 Operating slide switches”)

input must be switched on the printed circuit board.

(PTC function) Figure 2.2-12 shows the internal circuit when SW3 and SW4 are set for PTC thermistor
input. For details on SW3 and SW4, refer to “2.2.8 Operating slide switches”. When SW3
and SW4 are switched to the PTC side, function codes H26 and H27 also needs to be
changed.

<Control circuit block>
DC+10V
Resistor
1kQ
(Operating level)
Aio 5PTC -
5 V2 H27] 5| &
3 [c1] sw4 o 5
£ J ® O})—> g. —_—
s}
g PTC SW3 6| External
g thermistor alarm
< [11)
ov
Figure 2.2-12  Internal circuit when SW4 is switched to PTC side

Analog input | (1) The analog input monitor can be used to monitor the status of peripheral instruments

monitor using communication by inputting the analog signals of various sensors such as

Al funct temperature sensors. Data can be converted to physical property values such as

(Al function) temperature and pressure by using display factors and shown on the keypad display.

[11] Analog input | The terminal is the common terminal for analog input signals (terminals [12], [13], [C1]).
common The terminal is insulated from terminals [CM], [CMY].

» Use shielded lines and keep the wiring to the minimum as possible (below 20 meters) for control signals
which are susceptible to external noise. Grounding the shielded lines is generally recommended, but if
external induction noise is large, connecting to terminal 11 may reduce the noise. The shielded line
increases the blocking effect. Always ground one end as shown in Figure 2.2-13.

* When inserting a relay contact at analog input signal lines, use the twin contacts relay for small signals.
Also, do not insert a relay to terminal 11.

« When external analog signal generators are connected, the analog signal generator circuit may malfunction
due to the noise created by the inverter. In these cases, connect ferrite core (toroidal shape or equivalent) to
the output terminals of the analog signal generator or connect high frequency capacitors between the
control signal lines, as shown in Figure 2.2-14.

Variable
resistor 1
to 5 kQ

Shielded lines <Control circuit block> <Analog signal | Capacitor <Control circuit block>
generator> 0.022 uF
50V

12

11

Pass through ferrite
core, wind 2 to 3
times as necessary

Figure 2.2-13 Connection Diagram for Shielded Lines Figure 2.2-14 Example of Noise Countermeasures
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Table 2.2-30 Functional Description of Control Circuit Terminals (continued)

@)

=
= .
% Terminal Terminal name Functional description
g symbol
)
[X1] Digital input 1 | (1) Various signals (coast to a stop command, external alarm, multi-speed selection, etc) set
up by function codes EO01 to E05, E98 & E99 can be set up.
For details, refer to Chapter 5 “FUNCTION CODES”.
[X2] | Digitalinput2 | (2) Input mode, sink/source can be switched using SW1.
(Refer to “2.2.8 Operating slide switches”)
[X3] Digital input 3 | (3)  The operating mode of the various digital input terminals when connected with terminal
—— CM (sink mode) / PLC (source mode) can be switched to “ON when shorted with CM/PLC
[x4] Digital input 4 (active ON)” or “OFF when shorted with CM/PLC (active OFF)”
X5] Digital input 4) Dlgltgl input terminal [X5] can be set up as a pulse train input terminal by changing the
. function code
5/pulse train . .
; Maximum wiring length 20 meters
input . .
Maximum input pulse

[FWD] | Run forward 30 kHz: When connected to open collector output pulse generator

command 100 kHz: When connected to complementary output pulse generator
For function code settings, refer to Chapter 5 “FUNCTION CODES.
[REV] | Run reverse
command <Digital input circuit specification>
<Control circuit block> Item Minimum | Maximum
DC+24V
e K { | Opeltrating ON level oV 2V
L"”* votage OFF level 2V 27V
! Photo coupler (SINK)
”””” 1 Operating ON level 22V 27V
|
! voltage OFF level ov 2v
‘ (SOURCE)
iiiii |
! -
‘ Oper_atmg current at ON 25 mA 5mA
777777777 (at input voltage 0 V) ©.7mA) | (16 mA)
(for [X5] input terminal) '
- Allowable leak current at OFF - 0.5 mA
2
c
= Figure 2.2-15 Digital Input Circuit
-5” [EN1] |Enable input | (1) When terminals [EN1]-[PLC] or terminals [EN2]-[PLC] are OFF, the inverter output
[EN2] transistors stop switching (safe torque off: STO).
Be sure to operate terminals [EN1] and [EN2] simultaneously; otherwise an ecf alarm is
issued and the operation of the inverter will be disabled.
To enable the Enable function, remove the short bar.
(2) The input mode for terminals [EN1] and [ENZ2] is fixed to source. The mode cannot be
switched to sink.
(3) Short terminals [EN1]-[PLC] and [EN2] — [PLC] using shorting bars when the enable input
function is not used (Keep the shorting bar connected).
<EN terminal circuit spec>
<Control circuit block>
s L ee Dcfw Item Min Max
Photo coupler Operating ON level 22V 27V
L voltage
% { (SOURCE) | OFFlevel | oV | 2V
| Operating current at ON )
------- (at input voltage 24 V) 45mA
o %{ Allowable leak current at OFF - 05mA
6.6 kQ
CcM ’

[PLC] Programmable | (1) The terminal is used for connecting the output signal power source of the programmable
controller controller (rated voltage DC +24 V (power supply voltage fluctuation range: DC +22 to +27
signal power V) maximum 100 mA).
source

The terminal can also be used for the power source for the load connected to the
transistor outputs. For details, refer to the page on “Transistor outputs”.
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Table 2.2-30 Functional Description of Control Circuit Terminals (continued)

S
b .
% Terminal Terminal name Functional description
@ symbol
(&)
[CM] Digital This terminal is the common terminal for digital input signals.
common This terminal is insulated from terminals [11] and [CMY].
@ H  When turning terminals [FWD], [REV], [X1] to [X5] ON and OFF using relay contacts

Figure 2.2-16 shows an example of the circuit configuration using relay contact. Circuit (a) in Figure 2.2-16

shows the circuit configuration when the switch (SW1) is on the sink side and circuit (b) shows the circuit

configuration when the switch is on the source side.

Caution: Use a relay which will not have contact failures (high contact reliability).

<Control circuit block>
fS fg
’7 Photo coupler Photo coupler
T CM
(a) Switch on sink side (b) Switch on source side

= Figure 2.2-16 Circuit Configuration Example Using Relay Contact
>3
g @ B When turning terminals [FWD], [REV], [X1] to [X5] ON and OFF using the programmable controller
<
5 Figure 2.2-17 shows an example of the circuit configuration using programmable controller. Circuit (a) in Figure
&) 2.2-17 shows the circuit configuration when the switch (SW1) is on the sink side and circuit (b) shows the circuit

configuration when the switch is on the source side.

In circuit (a), terminals [FWD], [REV], [X1] to [X5] can be turned ON/OFF by shorting/opening the open

collector transistor output of the programmable controller using the external power supply. Follow the

instructions below when using this type of circuit.

* Connect the + side of the external power supply which is insulated from the programmable controller power
supply to terminal [PLC].

» Do not connect the inverter’s [CM] terminal and the common terminal of the programmable controller.

'<Programmable
<Control circuit block> controller> <Control circuit block>

Programmable
controller

PLC

'
DC+24V

'
DC+24V

I
SOURCE 1

X1to X5,
FWD, REV Photo coupler

Photo coupler

cm

(a) Switch on the sink side (b) Switch on the source side

Figure 2.2-17 Circuit Configuration Example Using Programmable Controller

[ Refer to “2.2.8 Operating slide switches” for more information on the switches.
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Table 2.2-30 Functional Description of Control Circuit Terminals (continued)

Classification

Analog output/pulse output

Terminal Terminal name Functional description
symbol
[FM] Analog This terminal outputs analog direct current voltage DCO to 10 V or analog direct current DC4 to
monitor 20 mA / DCO to 20mA monitor signal. The output form (FMV/FMI) can be switched using SW5
EMV function | ©n the printed circuit board and function code F29. Refer to “Table 2.2-31  Functional
EMI function Description of Slide switches”.
The signal content can be chosen in the function code F31 data setting among the following
items.
+ Output frequency 1 (before slip compensation)
« Output frequency 2 (after slip compensation)
» Output current
+ Output voltage
* Output torque
* Load factor
* Input power
* PID feedback value
* Actual speed/estimated speed
* DC link bus voltage
* Universal AO
* Motor output
+ Calibration (+)
* PID command (SV)
* PID output (MV)
* Position error in master-follower operation
* Inverter heat sink temperature
* PG feedback value
+ Customizable logic ouput signal 1 to 10
*  Allowable impedance for connection: Min 5 kQ (at DC to 10 V output) (up to 2 analog volt
meters (DCO to 10V, input impedance 10 kQ) can be connected.)
*  Allowable impedance for connection: Max 500 Q (at DC4 to 20 mA/DCO to 20 mA)
* Gain adjustable range: 0 to 300%
Pulse monitor | The terminal outputs pulse signal. Signal content can be chosen same as for the FMV function
EMP function | by function code F31 setting. The output form (FMP) can be switched using SW5 on the printed
circuit board and function code F29. Refer to “Table 2.2-31 Functional Description of Slide
switches”.
*  Allowable impedance for connection: Min. 5 kQ (at DC to 10 V output) (up to 2 analog volt
meters (DCO to 10 V, input impedance 10 kQ) can be connected.)
*  Pulse duty: Approximately 50%, pulse rate: 25 to 32000 p/s (at full scale)
* Pulse output waveform *  FMP output circuit
+15V
490 Q
lFM
10.5to 12.5V
10 kQ Meters,
etc
Loy max
11
[FM2] | Analog This terminal outputs analog direct current voltage DCO to 10 V or analog direct current DC4 to
monitor 20 mA (DCO0 to 20mA) monitor signal. The output form (FMV2/FMI2) can be switched using
EMV2 SW?7 on the printed circuit board and function code F32. Refer to “Table 2.2-13 Functional
function Description of Slide switches”.
EMI2 function | The signal content can be chosen in the function code F35 data setting among the same items
with [FM] (F31).
* This terminal is used on the models with the destination codes -GB/-C.
*  Allowable impedance for connection: Min 5 kQ (at DC to 10 V output) (up to 2 analog volt
meters (DCO to 10 V, input impedance 10 kQ) can be connected.)
*  Allowable impedance for connection: Max 500 Q (at DC4 to 20 mA/DCO to 20 mA)
* Gain adjustable range: 0 to 300%
[11] Analog output | This terminal is the common terminal for analog input and analog/pulse output signals. The

common
terminal

terminal is insulated from terminals [CM] and [CMY]. Do not use [CM] and [CMY] as common
terminals for [FM], [FM2].
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Table 2.2-30 Functional Description of Control Circuit Terminals (continued)

S
k=] .
% Terminal Terminal name Functional description
a symbol
[}
[Y1] Transistor (1) Various signals (running signal, frequency reached signal, overload forecast signal, etc)
output 1 set up by function code E20, E21 can be output. For details, refer to Chapter 5
[Y2] Transistor “‘FUNCTION CODES”. (2) The operating mode of the transistor output terminals
output 2 [Y1], [Y2] can be switched to “ON (active ON) at signal output” or “OFF (active OFF) at
signal output”.
<Transistor output circuit specification>
<Control circuit block>
Photo coupler urrent .
Bhadiinod) © Item Maximum
A o Operating ON level 3V
2 No voltage
[ I 70 31 10 35V :% Ex g OFF level 27V
- oMY T = Max load current at ON 50 mA
‘ Leak current at OFF 0.1 mA
Figure 2.2-18 Transistor Output Circuit
@ Connect a surge absorbing diode between the terminals the excitation coil
when connecting control relays.
2 *  When a power source is needed for the circuit to be connected, terminal PLC
g— can be used as a power source terminal. Rated voltage: DC+24 V (power
° supply voltage fluctuation range: DC+22 to +27 V), maximum 50 mA). In this
g case, terminal [CMY] must be shorted to terminal [CM].
% [CMY] | Transistor This terminal is the common terminal for transistor output signals.
= output common | This terminal is insulated from terminals [CM] and [11].
Tip B When connecting the programmable controller to terminals [Y1], [Y2].
The circuit configuration example for connecting the inverter transistor output to the programmable controller is
shown in Figure 2.2-19. Circuit (a) in Figure 2.2-19 shows the programmable controller input circuit as sink
input and circuit (b) shows as the source input case.
<Control circuit block> Procgorna:;r"n:rble > <Control circuit block> Procgcr:‘r:)rl\lﬂearble >
Photo coupler Current COF————~ 5
— Photo coupler Current F T
i > } }
Sink type input § } }
A 8 | g |
3 “Soros e
g } input
(@) Connection diagram for sink input type (b) Connection diagram for source input type
programmable controller programmable controller
Figure 2.2-19 Example of Connection Circuit Configuration with Programmable Controller
'g_ [30A/BIC] | Integrated (1) When the inverter stops with an alarm, output is generated on the relay contact (1C).
‘g alarm output Contact rating: AC250 V 0.3 Acos¢ = 0.3, DC48 V0.5 A
‘g (2) Terminals can be switched to “Terminals [30A to 30C] shorted (excitation: active ON) at
< ON signal output” or “Terminals [30A to 30C] open (non-excitation: active OFF) at ON
8 signal output”
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Table 2.2-30 Functional Description of Control Circuit Terminals (continued)

S
b .
% Terminal Terminal name Functional description
a symbol
[}
RJ-45 RJ-45 (1) Used to connect the keypad. The power to the keypad will be supplied from the inverter
connector | connector for through this connector.
for keypgd keypad ) (2) Also can be used to connect a computer, programmable controller, etc by RS-485
connection | connection communication, after removing the keypad. (On terminating resistor, refer to “2.2.8
Operating slide switches”).
RS-485
communication T+5V
port 1
Of1 Vee
XD 7% |2 GND |
T O3 NC
= 4 DX-
RXD ‘?\.r EH 5 DX+
DE/RE <) 6 NC 8
<7 GND
Terminating §_| |8 Vee RJ-45connector
N resistor  SW2 p 45connector
Figure 2.2-20 RJ-45 Connector Pin-layout
* Pins 1, 2,7, and 8 are assigned as power supply source for the keypad. When
connecting this RJ-45 connector to other devices, do not use these pins.
RJ-45 RS-485 (1) Can be used to connect a computer, programmable controller, etc by RS-485
connector | communication communication. (On terminating resistor, refer to “2.2.8 Operating slide switches”).
for RS-485 | port 2 (2) Also can be used to connect a computer, programmable controller, etc by CANopen
G | /CANopen | cANopen communication. (On terminating resistor, refer to “2.2.8 Operating slide switches”).
§ | COmMMUNIC | communication
é a-tion port T+5V
g
8} XD 7%
CANH
RXD +——<Z ’ i
CANL
CANGND
T+5V
o O|1 CAN+
——4' E O 2 CANGND
T |3 CAN- —
— 4 DX-
RXD \?Nr E+ 5 DX+
DE/RE |6 NC
" [[J o7 GND 5 1
<|8 NC
J_ Terminating ‘?/_ J{ RJ-45connector
- resistor SW6 W6 ) 45connector

Figure 2.2-21 RJ-45 Connector Pin-layout

* This terminal is used on the models with the destination codes -RJ

* SW6 is shared between RS-485 communications and CAN bus communications.
If both communications are used at the same time and the necessity of the terminating
resistor for each communication network is different (for example in the CAN bus is

located at either end of the network, but in the RS-485 network is located in the middle),

turn SW6 “OFF” and use an external terminating resistor where needed.
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B Wiring for control circuit terminals

For VXT-361A-4 to VXT-590A-4

(1) As shown in Figure 2.2-22, route the control circuit wires along the left side panel to the outside of the
inverter.

(2) Secure those wires to the wiring support, using a cable tie with 3.8 mm (0.15inch) or less in width and 1.5 mm
or less in thickness.

Control circuit terminal block
Cable tie

Wiring support

y

Wiring for control
circuit terminals Details of Section A

Left side panel \

Wiring for control
circuit terminals

Figure 2.2-22 Wiring Route and Fixing Position for the Control Circuit Wires

@ - Route the wiring of the control circuit terminals as far as possible from the wiring of the main circuit.
Otherwise electric noise may cause malfunctions.

- Fix the control circuit wires with a cable tie inside the inverter to keep them away from the live parts of
the main circuit (such as the terminal block of the main circuit).
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2.2.7 Switching connector (types VXT-203A-4 or above)
B Position of each connector

The individual switching connectors are located on the power supply printed circuit board as shown in Figure
2.2-23.

Keypad case

Power supply voltage switching
Keypad case connector’CN UX"

Fan voltage switching
= connectors“CN R","CN W"

— Auxiliary power input

terminal for fan Power supply printed
circuit board
® l
O Lj Auxiliary power input
\9 / terminal for control circuit

Auxiliary power input /mm] U:U‘ Fan voltage switching

terminal for fan connectors‘CN R”,"CN W"
Power supply printed : HI! - Eead [H]
circuit board [meed foferd [ GEwd

Auxiliary power input
terminal for control circuit Power supply voltage switching
connector"CN UX"

(a) VXT-203A-4 to VXT-290A-4 (b) VXT-361A-4 to VXT-590A-4

Figure 2.2-23 Switching Connector Positions

Note When removing the individual connectors, pinch

CN UX the upper portion of the connector with the fingers,
unlock the fastener, and pull. When inserting the

connector, push in until the fastener lock engages

\ \ with the receiving end with a click.
\W CNR. CHW

Figure 2.2-24 Attachment and Removal of the
Switching Connector

B Power supply switching connector “CN UX” (types VXT-203A-4 or above)

This power supply switching connector “CN UX” is equipped on VXT-203A-4 or above. Set the connector CN UX to
U1 side (default) or U2 side depending on the power supply voltage specifications to be connected to the main
power supply input terminals (L1/R, L2/S, L3/T) and/or the auxiliary power input terminals for the fan (R1, T1),
according to the table below.

For details on the switching procedure, refer to “Figure 2.2-23  Switching Connector Positions” and “Figure 2.2-24
Attachment and Removal of the Switching Connector”.

(@) VXT-203A-4 to VXT-290A-4

CN UX (red) CN UX (red)
Setting @
Applicable 398 to 440 V/ 50 Hz, 430 to 480 V/ 60 Hz 380 to 398V/ 50 Hz, 380 to 430 V/ 60 Hz
voltage (Factory default Model: -GA/-GB) (Factory default Model: -C)
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2.2 Wiring

(b) VXT-361A-4 to VXT-590A-4

CN UX (red)
CN UX (red)
Setting
2 &>
@ @
Applicable 398 to 440 V/ 50 Hz, 430 to 480 V/ 60 Hz 380 to 398V/ 50 Hz, 380 to 430 V/ 60 Hz
voltage (Factory default Model: -GA/-GB) (Factory default Model: -C)

B Fan power source switching connector “CN R”, “CN W” (types VXT-203A-4 or above)

Jaguar VXT- supports direct current power supply input with PWM converters in the standard specification.

However, VXT-203A-4 or above contains parts which are driven by AC power supply such as the AC fan, so AC

power must also be supplied. When using DC power for the inverter, move connector “CN R” to side, move

connector “CN W” to side, and connect an AC power source to the auxiliary power input terminals for the fan

(R1, T1).

For details on the switching procedure, refer to “Figure 2.2-23  Switching Connector Positions” and “Figure 2.2-24
Attachment and Removal of the Switching Connector”.

(@) VXT-203A-4 to VXT-290A-4

CN W (white) CN R (red)

Setting

In the case terminals R1 and T1 are used

e DC bus input type
e Combination with PWM converter

In the case terminals R1 and T1 are NOT used

Purpose (Factory default)

(b) VXT-361A-4 to VXT-590A-4

Setting

CNR
CNW (red) u CN W
(white) CNR — (white)
(red)
) In the case terminals R1 and T1 are used
In the case terminals R1 and T1 are NOT used )
Purpose e DC bus input type

(Factory default) = '
e Combination with PWM converter

@ The fan power source switching connector “CN R” is on and “CN W” is on [NC| when shipped from
the factory. When direct current power supply input is not used, do not modify this setting.

Mistakes in the fan power source switching connector setting may prevent the cooling fan from operating,
and alarms such as cooling fin overheat 047 and charging circuit error pbf may be generated.
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2.2 Wiring

2.2.8 Operating slide switches

AWARNING A

Operation of the slide switches should be conducted after more than 5 minutes has elapsed since power is
shut off for types VXT-115A-2 / VXT-72A-4 or below and after more than 10 minutes has elapsed for types
VXT-85A-4 or above. Confirm that the LED monitor and the charge lamp are turned off, and that the direct
current intermediate circuit voltage between the main circuit terminals P(+)-N(-) is below the safe voltage (below
DC+25 V) with a tester before operating the switches.

Risk of electric shock exists.

The 1/0O terminal specification can be changed, such as switching the analog output form, by operating the slide
switches on the printed circuit board (Figure 2.2-25  Slide Switch Locations on the Control Printed Circuit Board).

To operate the slide switches, remove the front cover and make the control printed circuit board visible. (For types
VXT-85A-4 or above, also open the keypad case).

] Referto “2.2.2 Removal and attachment of the front cover/ terminal cover and wiring guide” to remove the

front cover and to open/close the keypad case.

The switch locations on the control printed circuit board are shown in Figure 2.2-25 below.

(SW4 [SW3
FALPTC Cﬂ-@“
| (= T

DD DTRDTED)
N 20 B

e
AY =@‘)>
o= N
sw7
‘ FM-FMV-FMPJ ]
Q [i2[iS[CHlFRe LY o _
Model -RJ Model -GB
Figure 2.2-25  Slide Switch Locations on the Control Printed Circuit Board.
Swi1 SwW2 SW3 SW4 SW5 SW6 SwW7
FMI OFF FMV2
SINK C1 Al - -
. OFF = = 1] 1] E-
Options
FMY FMP ON FHI2
SOURCE V2 PTC
- - - Lo —p o -—p
ON
SOURCE OFF G1 Al FMY OFF FMv2
Factory -) |f| ' <= <mm [ 2] <mm <4
N CE 1| o] | Lo i oL

ot

to push the slider to the ends.

Use pointed devices (such as tweezers) to operate the switches. Avoid touching other electronic parts
when moving the switches. The switch will be at open state when the slider is in the middle, so make sure

Functional description of the slide switches is explained in Table 2.2-31 Functional Description of Slide switches.

Table 2.2-31 Functional Description of Slide switches
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2.2 Wiring

Switch symbol Functional description
SW1 <Switch to change sink/source setting of digital input terminals>
« This switch determines the type of input (sink or source) to use for digital input terminals [X1] to [X5],
FWD, and REV.
SW2 <Switch to change the RS-485 communication port 1 terminating resistor (RS-485 communication port (on
the control PCB))>
* Move the switch to the ON side when RS-485 communication is used and the inverter is located at either
end of the communication network.
SW3 <Switch to change terminal [C1] input setting to current/voltage/PTC thermistor>
sSw4 This switch changes the input type for terminal [C1].
Input type SW3 Sw4 E59 H26
Current input (factory default) C1 side Al side 0 0
Voltage input V2 side Al side 0
PTC thermistor input C1 side PTC side 0 1
SW5 <Switch to change terminal [FM] output setting to current/voltage/pulse>
This switch changes the output type for terminal [FM]. When operating this switch, also change function
code F29.
Output type SW5 F29
Current output FMI side lor2
Voltage output (factory default) FMV side 0
Pulse output FMP side 3
SW6 <Switch to change the RS-485 communication port 2 terminating resistor (RS-485 communication port (on
the terminal board))>
= Used for the RS-485/CANopen communication. Move the switch to the ON position when the inverter is
located at either end of the communication network.
Sw7 <Switch to change terminal [FM2] output setting to voltage/current> The terminal is used only on the model
with the destination code -C.
This switch changes the output type for terminal [FM2]. When operating this switch, also change function
code F32.
Output type Sw7 F32
Voltage output FMV2 side 0
Current output FMI2 side lor2

@ Exercise caution as expected operation may not result if the setting above is not conducted accurately.

2.3
231

Parts required for connection

Attachment and Connection of Keypad

The following parts are necessary when attaching the keypad to locations other than the inverter main body.

Part name

Type

Remarks

Keypad extension cable (note 1)

Jaglead1M /2M /3M

Three lengths available (1Mtr, 2Mtr & 3Mtr)

Keypad fixing screws

M3x[ (note 2)

2 screws required (prepared by user)

(Note 1) When using commercially available LAN cable, use straight cables (below 20 meters)

(Note 2) When attaching to the cabinet, use a fixing screw of appropriate length to the cabinet thickness.
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2.3 Attachment and Connection of Keypad

2.3.2 Attachment procedure
The keypad can be attached in the following forms.
B Attach to the inverter main body (refer to Figure 2.3-1 (a), (b), (c))

B Attach to the cabinet (refer to Figure 2.3-2)
B Operate the panel remotely, on the hand (refer to Figure 2.3-3)

Keypad Keypad ~

(a) VXT-69A-2 (b) VXT-72A-4 (C) VXT-203A-4

Figure 2.3-1 Attaching the Keypad to the Inverter Main Body

Cabinet Extension cable for
remote operation

Extension cable for/

remote operation

Inverter main body

Keypad fixing screws

Inverter main body

Figure 2.3-3 Operating the Keypad Remotely,

Figure 2.3-2 Attaching the Keypad on the Cabinet on the Hand

W Attachment to the cabinet

(1) Squeeze the hooks at the arrows and pull as shown in Figure 2.3-4.

Figure 2.3-4 Removal of the Keypad
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2.3 Attachment and Connection of Keypad

(2) Attach the keypad rear cover to the keypad using the included keypad rear cover fixing screw.

Keypad rear cover

Keypad

Figure 2.3-5 Attachment of the Keypad

(3) Cut the cabinet to attach the keypad, as shown in Figure 2.3-6.

(Units: mm [inch])

_ (2164) 135
[(0.85] (053]

ﬁ 3
g 79.2[3.12] B =
S 52 688[2.71] L J66 10 @
';-‘[0.2] [0.65] |[0.39] <
T T T
T —h
~ El=
g%
5y - og
i =
=S A
=g i)
alf=}
1 I
|
g | 411016]
=
™~
<

(4.7)[10.19)]

5 ; (79.2)[3.12)] i
= _ 688 [2.71] 52
1 S [t0.2)1

i -1 !
| ! 3 : O : ]

— |8 !
(24.09) [(0.95)] | 15.8[0.59] § § % ! Cabinet : §
=5 i opening to ' =
& | cut | 3
Attach keypad rear cover for remote g” | . ™)

operation and cabinet installation ! !
L Q—
' [ttt ettt Rt B 2%M3

21 154 N\
[0.83] [0.61]

Cabinet cut dimensions (arrow A)

Figure 2.3-6 Fixing Screw Positions and the Dimensions of the Cabinet to Cut
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2.3 Attachment and Connection of Keypad

(4) Fix the keypad to the cabinet using 2 keypad rear cover fixing screws. (Refer to Figure 2.3-7) (tightening
torque: 0.7 Nem(6.2lb-in))

Cabinet

Keypad fixing screws

Figure 2.3-7 Attachment of the Keypad

(5) Connect athe commercially available LAN cable (straight) to the keypad RJ-45 connector and the inverter
main body RJ-45 connector (modular jack). (Refer to Figure 2.3-8.)

RJ-45 connector
(modular jack)

Cabinet

Keypad
\

Connect to the RJ-45
connector of the
inverter main body

RJ-45 connector //

LAN cable

Figure 2.3-8 Connection a Commercially Available LAN Cable
between the Keypad and the Inverter Main Body

ACAUTION

+ Do not connect the inverter to PC LAN ports, Ethernet hubs, or telephone lines. The inverter and the
connected instrument may be damaged.

Risk of fire and risk of accidents exist.

B Operating remotely, on the hand

Connect following the procedure (5) in “l Attachment to the cabinetAttachment to the cabinet Attachment to the
cabinetAttachment to the cabinet”.
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2.3 Attachment and Connection of Keypad

2.4 RJ-45 Cover

The opening for the RS-485 communication cable connection (RJ-45 connector) is located below the keypad, as
shown in Figure 2.4-1 and Figure 2.4-2. These models are special order.

B Types VXT-69A-2 / VXT-44A-4 | VXT-11A-1 or below

To connect the RS-485 communication cable, open the RJ-45 cover as shown in Figure 2.4-1.

RJ-45 cover

=

Figure 2.4-1 Connection of the RS-485 Communication Cable

B Types VXT-88A-2 / VXT-59A-4 or above

To connect the RS-485 communication cable, open the RJ-45 cover until the “click” can be heard and connect the
cable, as shown in Figure 2.4-2.

RJ-45 cover

Figure 2.4-2 Connection of the RS-485 Communication Cable

Connect with the PC via the RS-485 converter using the RS-485 communication cable. The PC loader allows
editing, confirmation, and management of the inverter function codes, and monitoring of operation data remotely.
The operating status and alarms can also be monitored.
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3.1 Names and Functions of Keypad Components

Chapter 3 OPERATION USING THE KEYPAD

Refer to the Jaguar VXT User’s Manual, Chapter 3 for details of the keypad.

3.1

Names and Functions of Keypad Components

The keypad allows you to run and stop the motor, display various data, configure function code data, and monitor
I/O signal states, maintenance information and alarm information.

7-segment LED monitor

Program/Reset key

LED indicators

Function/Data key

A

UP ke
CONTROL y

x10

RUN key
RUN LED

STOP key

Shift key DOWN key

Table 3.1-1 Overview of Keypad Functions

LED Monitor, Keys,

ltem and Functions
LED Indicators

Four-digit, 7-segment LED monitor which displays the followings according to the operation

modes.

B In Running mode: Running status information (e.g., output frequency, current, and

LED ’_-' NN voltage)
Monitor o uuu When a light alarm occurs, /-a is displayed.

B |In Programming mode: Menus, function codes and their data

B |n Alarm mode: Alarm code, which identifies the alarm factor that has activated
the protective function.

Program/Reset key which switches the operation modes of the inverter.

B |n Running mode: Pressing this key switches the inverter to Programming mode.

B |In Programming mode: Pressing this key switches the inverter to Running mode.

B [n Alarm mode: Pressing this key after removing the alarm factor resets the
alarm and switches back to Running mode.

Function/Data key which switches the operations you want to do in each mode as follows:

B In Running mode: Pressing this key switches the information to be displayed
concerning the status of the inverter (output frequency (Hz),
output current (A), output voltage (V), etc.).

When a light alarm is displayed, holding down this key resets the
. DATA light alarm and switches back to Running mode.
Op:g’;tslon B In Programming mode: Pressing this key displays the function code or establishes the

data entered with @ and @ keys.

Pressing this key displays the details of the problem indicated by
the alarm code that has come up on the LED monitor.

| In Alarm mode:

RUN key. Press this key to run the motor.

®®

STOP key. Press this key to stop the motor.

RN

UP and DOWN keys. Press these keys to select the setting items and change the function
code data displayed on the LED monitor.

Shift key. Press this key to shift the cursor to the right for entry of a numerical value.
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3.1 Names and Functions of Keypad Components

Table 3.1-1 Overview of Keypad Functions (continued)

LED Monitor, Keys,
Item and Functions
LED Indicators

Lights when running with a run command entered by the key, by terminal command
FWD or REV, or through the communications link.

RUN LED

KEYPAD Lights when the inverter is ready to run with a run command entered by the key (FO2 =
CONTROL LED 0, 2, or 3). In Programming and Alarm modes, however, pressing the key cannot run
the inverter even if this indicator lights.

These three LED indicators identify the unit of numeral displayed on the LED monitor in
Running mode by combination of lit and unlit states of them.
LED Unit: Hz, A, kW, r/min and m/min

Indicators | Unit LEDs Refer to the Jaguar VXT User's Manual, “3.3.1 Monitoring the running status” for details.

(3 LEDs)
While the inverter is in Programming mode, BHz
the LEDs of Hz and kW light. OA
mkW
Lights when the data to display exceeds 9999. When this LED lights, the “displayed value x
10” is the actual value.
x10 LED

Example: If data is “12,345,” the LED monitor displays /234 and the x10 LED lights,
meaning that “1,234 x 10 = 12,340.”

H LED monitor

In Run mode, the LED monitor displays running status information (output frequency, current or voltage); in
Programming mode, it displays menus, function codes and their data; and in Alarm mode, it displays an alarm code
which identifies the alarm factor that has activated the protective function.

If one of LED 4 through LED1 is blinking, it means that the cursor is at this digit, allowing you to change it.
If the decimal point of LED1 is blinking, it means that the currently displayed data is a value of the PID command,
not the frequency data usually displayed.

CrC iz
L

Figure 3.1-1 7-Segment LED Monitor

Table 3.1-2 Alphanumeric Characters on the LED Monitor

Character | 7-segment | Character | 7-segment | Character | 7-segment | Character | 7-segment
0 0 9 9 i 1 r r
1 1 A a J J S s
2 2 b Bb K k T T
3 3 C Ce L u U
4 4 d d M m \% u
5 5 E e n n w W
6 6 F f o] o X x
7 7 G g P p y y
8 8 H h q q VA
Special characters and symbols (numbers with decimal point, minus and underscore)
0.-9. *—) - - _ _




3.2 Overview of Operation Modes

3.2 Overview of Operation Modes

The Jaguar VXT features the following three operation modes.
Table 3.2-1 Operation Modes

Description

Operation mode
When powered ON, the inverter automatically enters this mode.

This mode allows you to specify the reference frequency, PID command value and etc., and
run/stop the motor with the @ / keys.

It is also possible to monitor the running status in real time.

If a light alarm occurs, the /-a/ appears on the LED monitor.

This mode allows you to configure function code data and check a variety of information

Running mode

Programming
mode relating to the inverter status and maintenance.
If an alarm condition arises, the inverter automatically enters Alarm mode in which you can
view the corresponding alarm code* and its related information on the LED monitor.
Alarm mode * Alarm code: Indicates the cause of the alarm condition. For details, first see “Table 6.1-1
Abnormal States Detectable (“Heavy Alarm” and “Light Alarm” Objects)” in Chapter 6 “6.1
Protective Function”, and then read the troubleshooting of each alarm.

Figure 3.2-1 shows the status transition of the inverter between these three operation modes.

Power ON

NN

Programming mode

—| Running mode l—
[T—m———————
I E“”_/SE)p_Of_mEt‘l __ _! Configuration of function
L - code data and monitor of
| Monitor of running status I maintenance/alarm info
__________ and various status
T
Detection of % Release of ,’ !
a light alarm oA/ a light alarm / '
_______ = / [
: Run/Stop of motor JI 7 !
e / !
| Light alarm displayed | = K -
bomo oo - @/
0] ‘ 1 ! . .
kS / / (Press this key if
! )/ analarm has
! occurred.)

Occurrence of Y\
\ \ a heavy alarm

a heavy alarm \

\ AY II
\ \, [l
K \ Release of ! /
P/
)
)
1
)

N \
N Alarm mode

Display of alarm status

Figure 3.2-1 Status Transition between Operation Modes

@ Simultaneous keying
Simultaneous keying means pressing two keys at the same time. The simultaneous keying operation is

expressed by a “+” letter between the keys throughout this manual.
For example, the expression “ + keys” stands for pressing the key with the key held down.



3.2 Overview of Operation Modes

Figure 3.2-2 illustrates the transition of the LED monitor screen during Running mode, the transition between menu
items in Programming mode, and the transition between alarm codes at different occurrences in Alarm mode.

i Programming m
Power ON Running mode ' ogra . g mode
Run/stop of motor (Seumg of function codes )
Monitor of running status Monitor of various inverter status
' Menu-driven ™\
itttk A— [l Sl
' | Speed monitor (Hz) H Data Setting !
1 i LE_ 1
| , |
@_@‘i : Menu #1 @lh@ |
Output current (A) H 1
£ 23] | :
+ -
Input power (kW)
Eg.
Calculated torque (%) ! }
Eg.[ o0 :
; : :
Output voltage (V) ! !
E.g. s i Menu #4 Yo !
) ' I |
Motor output 1 - i
' Maintenance Info.| !
Eg tMenu#5 | [5CrE |
i H |
Load factor ; !
Eg. 'Menu #6 }
fintattabui [ EEEEEEEREE. ) . 1
'| PID command ! R
' Eg.| o I )
: 9 ; ! Menu #7
1 | PID feedback value \ :—_—_—_::—_—_—_ ________________
| Eg. | !
i 1 | ' Menu #8
[ PID output .
: ‘  Menu #0
(*6)
i Torque current ; 4
| EBo| 48 i
i ] :
i [Magnetic flux command | 1
'| Eg '
PR l _____________
Input watt-hour
E.g. | (000
l Alarm mode
[ i —— 1 (*5) (Display of alarm status)
! Timer ! B Py
| Eg 5 ! . = /[ Curentaamcode | ) | = ..
' ‘ I PN J
"7 [Mostrecentalarm code | [T
Occurence of Eg. | L0 0 )
an alarm — g
2nd recent alarm code (Press these keys if an alarm
E.g. has occured.)
T
3rd recent alarm code
Eg. [304]
- L

(*1)
(*2)
(*3)
(*4)
(*5)
("6)

Figure 3.2-2 Transition between Basic Screens in Individual Operation Mode
The speed monitor allows you to select the desired one from the speed monitor items by using function code
E48.
Applicable only when PID control is active (JO1 =1, 2 or 3).

The analog input monitor can appear only when the analog input monitor function is assigned to one of the
analog input terminals by one of function codes E61 to E63 (= 20).

0 appears under the V/f control.
The Timer screen appears only when the timer operation is enabled with function code C21 (C21 = 1).
Applicable only when the full-menu mode is selected (E52 =2). When a remote keypad with USB is
equipped, “cpy is displayed.
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4.1 Test Run Procedure Flowchart

Chapter4 TEST RUN PROCEDURE

41 Test Run Procedure Flowchart

Make a test run of the motor using the flowchart given below.
This chapter describes the test run procedure with motor 1 dedicated function codes that are marked with an asterisk
(*). For motor 2, replace those function codes with asterisk with motor 2 dedicated ones.

LI For the function codes dedicated to motor 2, see Chapter 5 “FUNCTION CODES.”

Start

Mount the inverter,perform wiring and set
up slide switches on the control PCB.

(See Chapter 2.)

Check prior to powering on.

(See Section 4.2 )

Power ON check. (See Section 4.3 .)

Setting the Destination .
(Asia, EC, USA modes) (See Section 5.2.)

Switch the Applicable Motor Rank by F80

( ND,HD,HND and HHD modes) (Section 4.4 .)

Select a motor drive control mode and
motor type (set motor parameters)

(See the Jaguar VXT User's Manual, Section
46t04.8.)

Run the Inverter for operation check.
(gradually accelerating from low to high
speed)

(See the Jaguar VXT User's Manual,
Section 4.9 .)

Select a Frequency Command Source.

(See the Jaguar VXT User's Manual,
Section 4.10 .)

(See the Jaguar VXT User's Manual,
Section 4.11 .)

Select a Run Command Source

End
(Proceed practical operation)

Figure 4.1-1 Test Run Procedure
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4.2 Checking Prior to Powering On

4.2

Checking Prior to Powering On

Check the following before powering on the inverter.

(1

Check that the wiring is correct.

Especially check the wiring to the inverter input terminals (L1/R, L2/S, L3/T or L1/L, L2/N) and output terminals
(U, V, and W). Also check that the grounding wires are connected to the grounding terminals (&G) correctly.
See Figure 4.2-1.

AWARNING

Never connect power supply wires to the inverter output terminals U, V, and W. Doing so and turning the
power ON breaks the inverter.

Be sure to connect the grounding wires of the inverter and the motor to the ground electrodes.

Otherwise, an electric shock could occur.

Check the control circuit terminals and main circuit terminals for short circuits or ground faults.
Check for loose terminals, connectors and screws.
Check that the motor is separated from mechanical equipment.

Make sure that all switches of devices connected to the inverter are turned OFF. Powering on the inverter with
any of those switches being ON may cause an unexpected motor operation.

Check that safety measures are taken against runaway of the equipment, e.g., a defence to prevent people
from access to the equipment.

Check that a power factor correction DC reactor (DCR) is connected to the DC reactor terminals P1 and P(+).
(ND-mode in case of inverters VXT-139A-4 or above, HD-/HND-mode in case of VXT-168A-4 or above, and
HHD-mode in case of VXT-203A-4 or above must be used with a DCR. Be sure to connect the DCR to the
inverter.)

Single-Phase Inverter

L2ZN P1 P(+) DB

Jumper bar
No DCR connected

Three-Phase Inverter

L1/R L2/S L3/T P1 P(+) DB

Jumper bar
No DCR connected

Three-Phase Inverter e

&GC LW/R L2S L3T P1 P+ DB U V W G

DCR connected

Figure 4.2-1 Connection of Main Circuit Terminals
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4.2 Checking Prior to Powering On and Checking

4.3 Powering ON and Checking
AWARNING

» Be sure to mount the front cover before turning the power ON. Do not remove the cover when the inverter
power is ON.

» Do not operate switches with wet hands.

Otherwise, an electric shock could occur.

Turn the power ON and check the following points. The following is a case when no function code data is changed
from the factory defaults.

(1) Check that the LED monitor displays (des (indicating that the destination is not set) that is blinking. See Figure
4.3-1.

(2) Check that the inverter (built-in) cooling fans rotate.

KEYPAD
= CONTROL

mx10

Figure 4.3-1 Display of the LED Monitor after Power-on
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4.4 Switching the Applicable Motor Rating (ND, HD, HND and HHD Modes)

4.4

Switching the Applicable Motor Rating (ND, HD, HND and HHD Modes)

Changing the data of function code F80 switches the applicable motor rank to match load conditions. In HD, HND
or HHD mode, the inverter drives a motor whose capacity is one or two ranks lower than the inverter's one.

F80 Drive mode | Application Applicable motor Overlqu Maximum | Operating Application
data capability | frequency | temperature samples
General | Motor whose 120% 40°C Fan, pump,
4 |ND mode load capacity is equal to for 1 min 120 Hz (104°F) blower,
the inverter. ' compressor, etc.
Motor whose Wire drawing
Lo . o o machine, winding
3 |HD mode Heavy duty | capacity is one size | 150% . 500 Hz 40 Co machine, twisting
load lower than the for 1 min. (104°F) . o
inverter machine, spinning
' frame, etc.
Motor whose Fan, pump
General capacity is one size | 120% 50°C ’ ’
1 |ANDmode |, 4 lower than the for 1 min. |200HZ | (1220 blower,
inverter compressor, etc.
Wire drawing
0,
Motor whose 1‘105:'01/0min machine, winding
0 | HHD mode Heavy duty | capacity is two sizes ’ 500 Hz 50°C machine, twisting
load lower than the 200% (122°F) machine, spinning
inverter. ° frame, hoist,
for0.5s. ;
machine tool, etc.

The HD-/HND-/HHD-mode inverter brings out the continuous rated current level which enables the inverter to drive
a motor with one or two sizes lower capacity, but its overload capability (%) against the continuous current level or
the operating temperature increases. For details, see Chapter 12 “SPECIFICATIONS.”

Three-phase 400V series inverters are ND/HD/HND/HHD quadruple rated. However, the VXT-7A-4 and VXT-12A-
4 are ND/HD/HHD triple rated.

Three-phase 200V series inverters are HND/HHD dual rated. However, the VXT-12A-2 and VXT-20A-2 are ND/HND
dual rated.

Single-phase 200V series inverters are HHD single rating.
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4.4 Switching the Applicable Motor Rating (ND, HD, HND and HHD Modes)

The inverter is subject to restrictions on the function code data setting range and internal processing as listed below.

Fgggzgn Name ND mode HD mode | HND mode HHD mode Remarks
F21* (DBCr:airii;mg Setting range: Setting range: Setting range:
0 to 60% 0 to 80% 0 to 100%
level)
ND mode In the
-0.75t010 kHz (VXT-2A-4 to VXT-59A-4) ND/HD/HND
-0.75t010 kHz (VXT-12A-2 to VXT-20A-2) mode. a value
-0.75to 6 kHz (VXT-72A-4 or above) '
out of the range,
HD/HND mode if specified,
-0.75t016 kHz (VXT-4A-2 to VXT-88A-2) automatically
Motor sound | - 0.75 to16 kHz (VXT-2A-4 to VXT-59A-4) changes to the
F26 (Carrier -0.75t010 kHz (VXT-7-4 to VXT-168A-4) maximum value
frequency) -0.75t010 kHz (VXT-115A-2) allowable in the
-0.75to 6 kHz (VXT-203A-4 or above) ND/HD/HND
HHD mode mode.
-0.75t016 kHz (VXT-4A-2 to VXT-115A-2)
- 0.75t016 kHz (VXT-3A-1 to VXT-11A-1)
-0.75t016 kHz (VXT-2A-4 to VXT-168A-4)
-0.75t010 kHz (VXT-203A-4 or above)
. Switching the
Initial value: drive mode with
VXT-88A-2/ function code
Current Initial Initial VXT-59A-4 or above |F80
F44 limiter Initial value: 130% | value: value: : 160% automatically
(Level) 160% 130% VXT-69A-2/ initializes the
VXT-44A-4 or below | F44 data to the
- 180% value specified
at left.
In the ND mode,
Setting range: Setting range: if the maximum
25 to 500 Hz 25 to 500 Hz frequency
. Maximum exceeds 120 Hz,
FO3
frequency . the actual output
Upper limit: Upper limit: frequency is
120 Hz 500 Hz internally limited
to 120 Hz.
Based on |Basedon |Based on the rated
Current Based on the rated | the rated | the rated current level for HHD
— indication current level for ND | current current mode —
and output | mode level for level for
HD mode |HND mode

Switching between the drive modes does not automatically change the motor rated capacity (P02*) to the one
suitable for the rank-changed motor, so configure the P02* data to match the applied motor rating as required.
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____________________________________________________________________________|] Chapter 5

FUNCTION CODES

This chapter explains the table of function codes used in IMO Jaguar VXT, index per purpose, and the detail of
each function code.
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5.1 Function Codes Overview

51 Function Codes Overview

Function codes are used for selecting various functions of IMO Jaguar VXT. Function codes comprise 3 digits or 4
digits of alphanumeric character. The first digit categorizes the group of function code alphabetically and the
subsequent 2 or 3 digits identify each code within the group by number.

Function code comprises 12 groups:

Basic function (F code),

Terminal function (E code),

Control code (C code),

Motor 1 parameter (P code),

High-level function (H code) (H1 code),
Motor 2 parameter (A code),
Application function 1 (J code) (J1 code),
Application function 2 (d code),
Customizable logic (U code) (U1 code),
Link function ( y code),

Keypad functions ( K code), and
Option function (o code) .

The function of each function code is determined according to the data to be set. The following descriptions are for
supplementary explanation of function code table. Refer to instruction manual of each option to find the details of
the option function (o code).
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5.2 Function Codes Table

5.2 Function Codes Table
5.2.1 Supplementary note

B Change, reflect, and save function code data during operation

Function codes are categorized into those which data change is enabled during operation of the inverter and those
which such change is disabled. The meaning of the code in the “Change during operation” column of the function
code table is described in the following table.

Change during

; Reflect and save data
operation

Code

At the point when data is changed by /&) key, the changed data is immediately
reflected on the operation of inverter. However, at this stage, the changed value is
Y* Allowed not saved to the inverter. In order to save it to the inverter, press key. Without
saving by key and leaving the state of when the change was made by the
key, the data before the change is reflected on the operation of inverter.

Even if data is changed by the &) key, the changed data will not be reflected
Y Allowed on the operation of the inverter as is; by pressing the key, the changed value
is reflected on the operation of the inverter and is also saved to the inverter.

N Not allowed —

B Copying data
Function code data can be copied collectively by using the optional keypad “OP-KP-USB” (program mode menu

number 7 “Data copy”). By using this function, it is possible to read out all function code data and write the same
data to a different inverter.

However, if the specification of inverter at the copy source and copy destination is not identical, some function
codes may not be copied due to security reason. According to necessity, configure the settings individually for the
function codes that are not copied. The behaviour of the function codes regarding data copy is indicated in the
“data copy” column in the function code table in the next page and following.

Y: to be copied.

Y1: When inverter capacity is different, copying will not be performed.
Y2: When voltage group is different, copying will not be performed.
N:  not to be copied.

Bl Negative logic setting of data

Digital input terminal and transistor/contact output terminal can become a signal for which negative logic is
specified by function code data setting. Negative logic is a function to reverse ON and OFF state of input or output,
and switch Active ON (function enabled with ON: positive logic) and Active OFF (function enabled with OFF:
negative logic). However, negative logic may not be enabled depending on the function of the signal.

Negative logic signal can be switched by setting the data with 1000 added to the function code data of the function
to be set. For example, the following example shows when coast to a stop command “BX” is selected by function
code EO1.

Function code data Action
7 “BX” is ON and coast to a stop (Active ON)
1007 “BX” is OFF and coast to a stop (Active OFF)
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5.2 Function Codes Table

H Drive control

The IMO Jaguar VXT runs under any of the following drive controls. Some function codes apply exclusively to the
specific drive control, which is indicated by letters Y (Applicable) and N (Not applicable) in the “Drive control”
column in the function code tables given on the following pages.

Abbreviation in “Drive
control” column in function
code tables

Control target (H18)

Drive control (F42)

0,2: V/f control

VIt
1:  Dynamic torque vector control

Speed 3: VIf control with speed sensor

PG V/f (Frequency for V/fand PG VIf) | 4. v/f control with speed sensor and
auto torque boost

w/ PG 6: Vector control with speed sensor
Torque control Torque 6: Vector control with speed sensor
PM Speed 15: Vector control without speed sensor

nor pole position sensor

For details about the drive control, refer to the description of F42 “Drive control selection 1.”

Note

The IMO Jaguar VXT is a general-purpose inverter whose operation is customized by frequency-basis

function codes, like conventional inverters. Under the speed-basis drive control, however, the control
target is a motor speed, not a frequency, so convert the frequency to the motor speed according to the

following expression.

Motor speed (r/min) = 120 x Frequency (Hz) + Number of poles
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5.2 Function Codes Table

5.2.2 Function codes table

The table of function codes to be used in IMO Jaguar VXT is shown below.

B F codes: Fundamental Functions (Basic function)

Drive control

Factory

Code Name Data setting range Default §

Data copying
PM

PG VIf
w/ PG
Torque control
Related page

<] Change when running

<
o
<
<
<
<
<
[$)]
&

No data protection, no digital setting protection
With data protection, no digital setting protection
No data protection, with digital setting protection
With data protection, with digital setting protection

Keypad key operation (N/52ikey) N|Y 0 Y|Y|Y|N]|Y|549
Analog voltage input (Terminal [12])
(from 0 to +10 VDC)
Analog current input (Terminal [C1] (C1 function))
(4 to 20mA DC, 0 to 20mA DC)
3: Analog voltage input (Terminal [12]) + Analog current
input (Terminal [C1] (C1 function))
5:  Analog voltage input (Terminal [C1] (V2 function))
(0 to 10 VDC)
7: UP/DOWN control -
8. Keypad key operation (i25/3/key)
(With balanceless bumpless)
10: Pattern operation
11: Digital input/output interface card (option) *5
12: Pulse train input

FO2 |Operation method 0: Keypad operation N |Y 2 Y|Y|[Y]|Y]|Y]5-60
(rotation direction input: terminal block)

1: External signal (digital input)

2: Keypad operation (forward rotation)

3: Keypad operation (Reverse rotation)

FOO |Data protection

FO1 |Frequency setting 1

RroleNRe

N

FO3 |Maximum output frequency 1 |25.0 to 500.0 Hz N|Y 50.0 Y[Y|[Y|Y|Y][561
F04 |Base frequency 1 25.0 to 500.0Hz N|Y 50.0 Y[Y|[Y|Y]|Y]|562
FO5 |Rated voltage at base 0: AVR disable N |Y2 Y|Y[Y]|Y|Y
frequency 1 (output voltage proportional to power voltage) 200V class
80t0 240 V : AVR operation (200V class) 200V
160 to 500V : AVR operation (400V class)
FO6 |Maximum output voltage 1 80 to 240V : AVR operation (200V class) N |Y2 403\/ c\l/ass Y|Y[N|Y|Y
160 to 500V : AVR operation (400V class) 00
FO7 |Acceleration timel 0.00 to 6000 s YI|Y 6.00 Y|Y[Y|N]|Y|564
FO8 | Deceleration timel * 0.00is f_or acceleration and deceleration time cancel (when v |y or vivIivInly
performing soft-start and stop externally) 20.0
*10
FO9 |Torque boost 1 0.0 to 20.0% (% value against base frequency voltage 1) YI|Y *2 Y|Y|[N|N|N|566
F10 |Electronic thermal overload 1: Enable (For a general-purpose motor with self-cooling | Y | Y 1 Y|Y|[Y]|Y]|Y]|566
protection for motor 1 fan)
(Select motor characteristics)[2: Enable (For an inverter-driven motor (FV) with
separately powered cooling fan)
F11 (Overload detection level)|0.00 (disable), current value of 1 to 135% of inverter rated Y |Y1l *3 Y|Y[Y]|Y|Y
current Y2
(Inverter rated current dependent on F80)
F12 (Thermal time constant)|0.5 to 75.0 min Y|Y *4 Y|Y[Y]|Y|Y

3 indicates quick setup target function code.

*2: Factory defaults are depended on motor capacity. Refer to “5.2.3 Factory default value per applicable electric motor capacitance”.
*3: The motor rated current is automatically set. Refer to “5.2.4 Motor constant”.

*4: 5.0min for inverters of nominal applied motor 22kW or below; 10.0min for those of 30kW or above.

*5: Available at ROM version 0300 or later.

*10:6.00s for inverters of nominal applied motor 22kW or below; 20.0s for those of 30kW or above.
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5.2 Function Codes Table

Drive control

Factory

Name Default

Code Data setting range

\i
PG Vit
w/ PG

PM

Data copying
Torque control

Related page

=< | Change when running

<
o
<
<
<
z
<

F14 |Restart mode after momentary

power failure (Mode selection)

0: Trip immediately

1: Trip after a recovery from power failure

2: Trip after momentary deceleration is stopped

3: Continue to run (for heavy inertia load or general load)

4: Restart from frequency at power failure (for general
load)

5: Restart from starting frequency

F15
F16

Frequency limiter (Upper limit)
(Lower limit)

0.0 to 500.0Hz

70.0

0.0 to 500.0Hz

0.0

5-76

F18

Bias (for frequency setting 1)

-100.00 to 100.00%

0.00

5-76

F20

F21

F22

DC braking 1
(Braking starting frequency)

(Braking level)

(Braking time)

0.0 to 60.0Hz

<|=<|=<|=<

0.0

<|=<|=<|=<

<|=<|<|=<
<|=<|<|=<
zlz|z|z
<|=<|=<|=<

0 to 100% (HHD mode), 0 to 80% (HD/HND mode) 0 to 60%

(ND mode )

=<

=<

<

<
<
z
<

0.00 (Disable): 0.01 to 30.00 s

0.00

5-77

F23
F24

Starting frequency 1
(Holding time)

0.0 to 60.0Hz

0.5

0.00to0 10.00 s

0.00

F25

Stop frequency

0.0 to 60.0 Hz

0.2

5-80

F26

Motor sound
(Carrier frequency)

ND mode
-0.75t0 10 kHz
-0.75to 6 kHz
HD/HND mode
-0.75t016 kHz
-0.75to16 kHz
-0.75t016 kHz
- 0.75t010 kHz
-0.75t010 kHz
-0.75to 6 kHz
HHD mode
-0.75t016 kHz
-0.75t016 kHz
-0.75 to16 kHz

(VXT-2A to 59A-4)
(VXT-72A-4 or above)

(VXT-4A to 88A-2)
(VXT-2A to 59A-4)
(VXT-3A to 11A-1)
(VXT-72A to 168A-4)
(VXT-115A-2)
(VXT-203A-4 or above)

(VXT-4A to 115A-2)
(VXT-2A to 168A-4)
(VXT-3A to 11A-1)

<|=<|=<|=<|=<

<|=<|=<|=<|=<

<|=<|=<|=<|<
<|=<|=<|=<|=<

<|=<|=<|=<|=<
<|Z|Z2|Z2|Z2
<|=<|=<|=<|<

5-83

-0.75t010 kHz  (VXT-203A-4 or above)

(Tone)[0: Level O (Disable) YI|Y 0 Y|Y[N|N|[N
1to3:Level1to3

Terminal FM (Mode selection)|0: Voltage output (0 to +10 VDC) YI|Y 0 Y|Y[Y]|Y|Y
1: Current output (4 to 20 mA DC)
2:  Current output (0 to 20 mA DC)
3: Pulse output

(Output gain)|0 to 300% Y*|Y

(Function selection)

F27

F29 5-84

100 Y|Y[Y]|Y|Y

Output frequency 1 (before slip compensation) YI|Y 0 Y|Y[Y]|N|Y
Output frequency 2 (after slip compensation)
Output current

Output voltage

Output torque

Load factor

Input power

PID feedback value

Actual speed/estimated speed *5

DC link bus voltage

10: Universal AO

13: Motor output

14: Calibration (+)

15: PID command (SV)

16: PID output (MV)

17: Position error in master-follower operation *5
18: Inverter heat sink temperature

21: PG feedback value *5

111 to 120 Customizable logic output signal 1 to 10

F30
F31

eoNaRrONMNRQ

Terminal FM 2 *1
(Mode selection)

F32 0: Voltage output (0 to +10 VDC) vy 0 vivivlvyly
1: Current output (4 to 20 mA DC)

2:  Current output (0 to 20 mA DC)

25 to 32000 p/s v |y
(number of pulse at monitor value 100%)

0 to 300% ve |y

F33 |[Terminal FM (Pulse rate)

1440 Y|Y[Y]|Y|Y

Terminal FM 2 *1
(Output gain)

F34 100 |v|v|y|v]|Y

F35 (Function selection)

Same as F31 Y|y 2 Y|Y|Y|N|Y

3 indicates quick setup target function code.
*1: F34 and F35 only exist for GB model and C model (for China).
*5: Available at ROM version 0300 or later.
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5.2 Function Codes Table

= Drive control
c
Sle sl | 8
£ S| £
=% - c
Code Name Data setting range 2 3 Factory - |S|98 3
2| s Default Son.wg o
S| = alZ|2 ©
21 a g o
& s
[}
F37 |Load selection/ 0: Variable torque load N|Y 1 Y|Y|Y|N|N| 587
Auto torque boost/ 1: Constant torque load
Auto energy-saving operation |2: Auto torque boost
1 3: Auto energy-saving operation (variable torque load)
4: Auto energy-saving operation (constant torque load)
5: Auto energy-saving operation with auto torque boost
F38 |Stop frequency 0: Actual speed / estimated speed N|[Y 0 N[N|Y|[N|N| 589
(Detection mode) *5 1: Reference speed
F39 |Stop frequency (Holding time)|0.00 to 10.00 s YI|Y 0.00 Y|Y|Y[N]Y
F40 |Torque limiter 1 (Driving) |0 to 300%; 999 (Disable) Y|Y 999 Y[Y|Y|[Y]|Y]|5-89
F41 (Braking) [0 to 300%; 999 (Disable) Y|Y 999 Y|IY|Y|Y]|Y
F42 |Drive control selection 1 0: VI/f control without slip compensation N|Y 0 Y|Y|Y]|Y]|Y]595
1: Vector control without speed sensor (dynamic torque
vector)
2: VIf control with slip compensation
3: VI/f control with speed sensor *5
4:  VIf control with speed sensor and auto torque boost *5
6: Vector control for induction motor with speed sensor *5
15: Vector control for synchronous motor without speed

sensor nor pole position sensor *5

0: Disable (No current limiter works.) Y|Y 2 Y|Y|N|N|N| 599
(Mode selection)|1: Enable at constant speed (Disable during ACC/DEC)
2: Enable during ACC/constant speed operation

F43 |Current limiter

Fa4 (Level)|20 to 200% (Rated current of the inverter for 100%) Y|Y 130 Y|[Y|[N[N|[N
F50 |Electronic thermal overload 1 to 9000 kWs Y |Y1l OFF Y[Y|Y|Y]|Y|5-100
protection for braking resistor |OFF (Cancel) Y2
(Discharging capacity)
F51 (Allowable average loss)|0.001 to 99.99 kW Y |Y1l 0.001 Y|Y|Y|[Y]|Y
Y2
F52 (Braking resistance value) [0.00: Resistance not required (Compatible mode with Y |Y1l 0.00 Y|Y|Y|[Y]|Y
Jaguar VXR series) 0.01t0999 Q Y2
F80 |Switching between ND, HD, 0: HHD mode N|Y 4 Y|Y|Y]|Y]|Y]|5-102
HND and HHD drive modes 1: HND mode
3: HD mode
4: ND mode

ND/HD mode is not supported for 200V class series.

*5: Available at ROM version 0300 or later.
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B E code: Extension Terminal Functions (Terminal function)

Drive control

(=)
£
c
S| o o
=] c D
c |3 = g
Code Name Data setting range 2ls Fa(;torly £ B
2 | g | Default S 2
QT © @
2la = o x
c S O3
& wlo|T| 8ls
© SlalE|l|a
EO1 |Terminal [X1] function 0 (1000): Select multistep frequency (0 to 1 steps) “SS1”| N | Y 0 Y|Y|Y|[N|Y] 5103
EO2 |Terminal [X2] function 1(1001): Select multistep frequency (0 to 3 steps) “SS2”( N | Y 1 Y| Y|Y|N|Y
EO3 |Terminal [X3] function 2(1002): Select multistep frequency (0 to 7 steps) “SS4”| N | Y 2 Y[{Y|[Y|N]|Y
EO4 |Terminal [X4] function 3(1003): Select multistep frequency (0 to 15 steps) “SS8”| N | Y 7 Y[{Y|[Y|N]|Y
EO5 |Terminal [X5] function 4 (1004): Select ACC/DEC time (2 steps) ‘RT1I"| N | Y 8 Y| Y|Y|N|Y
5 (1005): Select ACC/DEC time (4 steps) ‘RT2” Y[{Y|[Y|N]|Y
6 (1006): Select 3-wire operation “HLD” Y[{Y|[Y|N]|Y
7 (1007): Coast to a stop command “BX” Y| Y|Y|Y|Y
8 (1008): Reset alarm (Abnormal) “‘RST” Y| Y|Y|Y|Y
9 (1009): External alarm “THR” Y| Y|Y|Y|Y
(9 = Active OFF/ 1009 = Active ON)
10 (1010): Ready for jogging “JOG” Y[Y|Y|N|N
11 (1011): Select frequency setting 2/ frequency setting 1 Y[Y|Y|N]|Y
“Hz2/ Hz1”
12 (1012): Select motor 2 “m2” Y[Y|Y|Y]|Y
13: DC braking command “DCBRK” Y[Y|Y|N|N
14 (1014): Select torque limit 2/ torque limit 1 Y| Y|Y|Y|Y
“TL2/ TLY”
15: Switch to commercial power (50 Hz) “SW50” Y|Y|N[N|[N
16: Switch to commercial power (60 Hz) “SW60” Y|Y|N[N|[N
17 (1017): UP command “UpP” Y|[Y|Y|N]|Y
18 (1018): DOWN command “DOWN” Y|[Y|Y|N]|Y
19 (1019): Allow function code editing Y| Y|Y|Y|Y
(Data change enabled) “WE-KP”
20 (1020): Cancel PID control “Hz/PID” Y|[Y|Y|N]|Y
21 (1021): Switch normal/ inverse operation “IVS” Y| Y|Y|N|Y
22 (1022): Interlock “IL” Y|[Y|Y|Y]|Y
23 (1023): Cancel torque control *5 “Hz/TRQ” N|IN|N|Y|[N
24 (1024): Select link operation (RS-485, BUS option) “LE” Y| Y|Y|Y|Y
25 (1025): Universal DI “U-DI’ Y| Y|Y|Y|Y
26 (1026): Select auto search for idling motor speed at Y|Y|N[N|Y
starting “STM”
30 (1030): Force to stop “STOP” Y| Y|Y|Y|Y
(30 = Active OFF/1030 = Active ON)
32 (1032): Pre-excite *5 “EXITE” N[Y|Y
33 (1033): Reset PID integral and differential terms Y|Y|Y|N|Y
“PID-RST”
34 (1034): Hold PID integral term “PID-HLD” Y[Y|Y|N]|Y
35 (1035): Select local (Keypad) command “Loc” Y|Y[Y|Y]|Y
42 (1042): Activate the limit switch at start point *5  “LS” Y|Y|N[N|[N
43 (1043): Start / Reset *5 “SIR” Y|Y|N[N|[N
44 (1044): Switch to the serial pulse receiving mode *5 Y[Y|N|N|N
“SPRM”
45 (1045): Enter the return mode *5 “RTN” Y|{Y[N|N|N
46 (1046): Enable overload stop “‘oLs” Y[Y|Y|N]|Y
47 (1047): Servo lock command *5 “LOCK” N[{N[Y|N|N
48: Pulse train input (Only for X5 terminal (E05)) Y[Y|[Y|N]|Y
“PIN
49 (1049): Pulse train sign “SIGN Y[Y|[Y|N]|Y
(Other than X5 terminal (EO1 to E04))
59 (1059): Enable battery-driven operation *11 Y|Y|Y|[N|[N
“BATRY/UPS
60 (1060): Select torque biasl *5 “TB1 N[{N[Y|N|N
61 (1061): Select torque bias2 *5 “TB2 N[{N[Y|N|N
62 (1062): Hold torque bias *5 “H-TB N[{N[Y|N|N
65 (1065): Check brake “BRKE Y|Y|Y|[N|N
70 (1070): Cancel line speed control *5 “Hz/LSC Y[Y|Y|N|N

*5: Available at ROM version 0300 or later.
*11:Available at ROM version 0500 or later.
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5.2 Function Codes Table

=i Drive control
Ele 2
é g Factory S g
Code Name Data setting range £ g Default g g
5| & <lols| | B
s SO 3
& MSEE
© S|a|E|e|a
71 (1071): Hold line speed control frequency in the memory Y[{Y|[Y[N|N
*5 “LSC-HLD”
72 (1072): Count the run time of commercial power-driven Y[{Y|Y|Y]|N
motor 1 *5 “CRUN-M1"
73 (1073): Count the run time of commercial power-driven Y[{Y|Y|Y]|N
motor 2 *5 “CRUN-M2”
76 (1076): Select droop control “DROOP” Y[Y|Y|[N|N
78 (1078): Select speed control parameter 1 *5  “MPRML1”| N{Y|Y|Y]|Y
79 (1079): Select speed control parameter 2*5  “MPRM2” N[{Y|Y|Y]|Y
80 (1080): Cancel customizable logic “CLC” Y[Y|Y|Y]|Y
81 (1081): Clear all customizable logic timers “‘CLTC” Y[Y|Y|Y]|Y
82 (1082): Cancel anti-regenerative con