Panasonic

Operating Instructions (Overall)

AC Servo Motor & Driver
MINAS A5-series

® Thank you for purchasing this Panasonic product.
® Before operating this product, please read the instructions carefully, and save this manual for future use.



Thank you for purchasing Digital AC Servo Motor & Driver, MINAS A5-series. This
instruction manual contains information necessary to correctly and safely use the MINAS
A5-series motor and driver. By reading this instruction manual, you will learn how to
identify the model of the motor and driver that will be best suitable your application, how
to wire and set up them, how to set parameters, and how to locate possible cause of
symptom and to take corrective action.

This is the original instruction.

1) Any part or whole of this document shall not be reproduced without written permis-
sion from us.
2) Contents of this document are subject to change without notice.
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Before Using the Products

Check of the Driver Model ... Installation

N

Describes how to identify and select the desired product and components, how to
read the specifications, and how to install the equipment.
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Preparation

Operating requirements and procedure
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Shows the timing chart and the list of parameters, and describes how to make
wiring and to use the front panel.
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. Connection
Wiring ... /O settings

Shows block diagrams for each control mode and connection diagrams to the host
controllor, I/0O settings.

. Setup

Describes parameters ... JOG running

Shows describes parameters and procedure of test operation.

. Adjustment

Gain adjustment ... Auto tuning

Describes various adjusting method including auto tuning and manual gain tuning.
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. When in Trouble

Read this section when you encounter trouble or error.
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. Supplement

Contains S-T characteristic diagram, dimensional outline drawing, supplemental
description on communications and operation.
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Safety Precauti ons (Please observe safety precautions fuIIy.J

The following explanations are for things that must be observed in order to prevent harm to
people and damage to property.

*Misuses that could result in harm or damage are shown as follows, classified according to the
degree of potential harm or damage.

& Danger Indicates great possibility of death or serious injury.

A Caution Indicates the possibility of injury or property damage.

* The following indications show things that must be observed.

® Indicates something that must not be done.
0 Indicates something that must be done.

/\ Danger

Do not subject the Product to water, corrosive or
flammable gases, and combustibles.

Do not place combustibles near by the motor,

driverd regenerative resistor and dynamic brake
resister..

Failure to observe this instruc-
tion could result in fire, electrical
shocks, damages and break-
downs.

Failure to observe this instruc-
tion could result in electrical
shock, injury or fire.

Failure to observe this instruc-

\ \ tion could result in electrical
Don't use cables soaked in water or oil.

shocks, damages and break-
downs.
The installation area should be away from heat

generating objects such as a heater and a large Failure to observe this instruc-
wire wound resistor. tion could result in fire and
Never connect the motor directly to the commer- | breakdowns.

cial power supply.

Don't use the motor in a place subject to exces-
sive vibration or shock.

Failure to observe this instruc-
tion could result in electrical
shock, injury or fire.

Don't attempt to carry out wiring or manual opera-
tion with wet hand.

Failure to observe this instruc-
Do not put your hands in the servo driver. tion could result in burn and
electrical shocks.




In the case of the motor with shaft end keyway, do
not touch the keyway with bare hands.

Do not touch the rotating portion of the motor
while it is running.

Failure to observe this instruction could result in
damages and breakdowns.

Failure to observe this instruc-
tion could result in personal
injury.

Do not touch the motor, servo driver, heat sink,
regenerative resistor and dynamic brake resister,
since they become very hot.

Failure to observe this instruc-
tion could result in burns.

Do not drive the motor with external power.

Failure to observe this instruc-
tion could result in fire.

Do not subject the cables to excessive force,
heavy object, or pinching force, nor damage the
cables.

Failure to observe this instruc-
tion could result in electrical
shocks, damages and break-
downs.

Installation area should be free from excessive
dust, and from splashing water and oil.

Failure to heed this precaution
will result in electric shock, per-
sonal injury, fire, malfunction or
damage.

Mount the motor, driver and peripheral equip-
ments on incombustible material such as metal.

Installation on a flammable ma-
terial may cause fire.

Wiring has to be carried out by the qualified and
authorized specialist.

Allowing a person with no ex-
pertise to carry out wiring will
result in electrical shocks.

Correctly run and arrange wiring.

Incorrect wiring will result in
short circuit, electric shock, per-
sonal injury, etc.

After correctly connecting cables, insulate the live
parts with insulator.

Incorrect wiring will result short
circuit, electric shock, fire or
malfunction.

Ground the earth terminal of the motor and driver
without fail.

Floating ground circuit will
cause electric shock.

Install and mount the Product and machinery
securely to prevent any possible fire or accidents
incurred by earthquake.

Install an emergency stop circuit externally so that
you can stop the operation and shut off the power
immediately.

Failure to heed this requirement
will result in electric shock, per-
sonal injury, fire, malfunction or
damage.

Install an overcurrent protection, earth leakage
breaker, over-temperature protection and emer-
gency stop apparatus without fail.

Check and confirm the safety of the operation
after the earthquake.

Failure to heed these require-
ments will result in electric
shock, personal injury or fire.

Before transporting, wiring and inspecting the
driver, turn off power and wait for a time longer
than that specified on the name plate on the side
panel of the product; and make sure that there is
no risk of electrical shock.

Energized circuit will cause
electric shock.

$19Npoid 9y} BuIS() 910J0H bk

N

uonesedaid

W

o
=]
=]
3
[
o
=
o
=]

(o)

a|gnoJL ul Usym

N

(/2]
c
k]
=
©
3
©
E]
ES




Safety Precauti ons [Please observe safety precautions fuIIy.J

/\ Caution

Do not hold the motor cable or motor shaft during
the transportation.

Failure to observe this instruc-
tion could result in injuries.

Don't drop or cause topple over of something dur-
ing transportation or installation.

Failure to observe this instruc-
tion could result in injuries and
breakdowns.

Do not step on the Product nor place the heavy
object on them.

Failure to observe this instruc-
tion could result in electrical
shocks, injuries, breakdowns
and damages.

Don't use the equipment under direct sunshine.

Failure to heed these instruc-
tions will cause personal injury
or fire.

Do not block the heat dissipating holes or put the
foreign particles into them.

Failure to observe this instruc-
tion could result in electrical
shocks and fire.

Do not give strong impact shock to the Product.

Failure to observe this instruc-
tion could result in breakdowns.

Do not give strong impact shock to the motor
shaft.

Failure to observe this instruc-
tion could result in a failure of
the detector etc.

Do not turn on and off the main power of the driv-
er repeatedly.

Never run or stop the motor with the electro-mag-
netic contactor installed in the main power side.

Failure to observe this instruc-
tion could result in breakdowns.

Do not make an extreme gain adjustment or
change of the drive.

Do not keep the machine running/operating unsta-
bly.

Failure to observe this instruc-
tion could result in injuries.

Do not use the built-in brake as a "Braking" to
stop the moving load.

Failure to observe this instruc-
tion could result in injuries and
breakdowns.

Do not approach to the machine since it may sud-
denly restart after the power resumption.

Design the machine to secure the safety for the
operator even at a sudden restart.

Failure to observe this instruc-
tion could result in injuries.

Never attempt to perform modification, dismantle
or repair.

Failure to heed this instruction
will result in fire, electric shock,
personal injury or malfunction.




Make an appropriate mounting of the Product
matching to its wight and output rating.

Observe the specified mounting method and di-
rection.

Failure to heed these require-
ments will result in personal
injury or malfunction.

Use the eye bolt of the motor for transportation of
the motor only, and never use this for transporta-
tion of the machine.

Using it for transportation of the
machine will cause personal
injury or malfunction.

Don't place any obstacle object around the motor
and peripheral, which blocks air passage.

Temperature rise will cause
burn injury or fire.

Adjust the motor and driver ambient environmen-
tal condition to match the motor operating tem-
perature and humidity.

Create the specified clearance between the driver
and the control panel inner surface or other de-
vices.

Failure to heed these require-
ments will result in personal
injury or malfunction.

Observe the specified voltage.

Operation from a voltage out-
side the rated voltage will cause
electric shock, personal injury
or fire.

Connect the brake control relay to the relay which
is to shut off at emergency stop in series.

Missing of one of these devices
will result in personal injury or
malfunction.

Provide protection device against idling of electro-
magnetic brake or gear head, or grease leakage
from gear head.

No protection will cause per-
sonal injury, damage, pollution
or fire.

Use the motor and the driver in the specified com-
bination.

Not using the motor and the
driver in the specified combina-
tion will result in fire.

Test-run the securely fixed motor without loading
to verify normal operation, and then connect it to
the mechanical system.

Operation using a wrong model
or wrong wiring connection will
result in personal injury.

When any error occurs, remove the cause and
release the error after securing the safety, then
restart.

Not removing the cause of the
error will result in personal in-

jury.

If the driver fails, shut off the power on the power
supply side of the driver.

Allowing a large current to con-
tinue to pass will result in fire.

Maintenance must be performed by an experi-
enced personnel.

Wrong wiring will cause person-
al injury or electric shock.

Always keep power disconnected when the power
is not necessary for a long time.

Improper operation will cause
personal injury.

When you dispose the batteries, observe any applicable regulations or laws after

insulating them with tape.

This Product shall be treated as Industrial Waste when you dispose.
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Conformance to international standards

BAUART

CE My O 2=

Conformed Standards

Driver Motor
EN55011
EMC EN61000-6-2 -
Directives
EN61800-3
Low-Voltage EN60034-1
_ Directives | V0 1800-5-1 EN60034-5
EC Direc- EN954-1 (Cat. 3)
tives Machi -1 (Lat.
D.ac Y1 15013849-1 (PL ¢,d)(Cat. 3)
irectives
EN61508 (SIL 2) _
Functional EN62061 (SIL 2)
safety EN61800-5-2 (STO)
1) IEC61326-3-1
UL1004-1
( E327868: to 750W (200V) )
from 6.0kW
UL Standards UL508C (E164620) UL1004
E327868: 400W (400V)
600W (400V), 750W (400V)
0.9kW to 5.0kW
CSA Standards C22.2 No.14 C22.2 No.100

IEC : International Electrotechnical Commission
EN : Europaischen Normen

EMC : Electromagnetic Compatibility

UL : Underwriters Laboratories

CSA : Canadian Standards Association

Pursuant to the directive 2004/108/EC, article 9(2)
Panasonic Testing Centre
Panasonic Service Europe, a division of
Panasonic Marketing Europe GmbH
Winsbergring 15, 22525 Hamburg, F.R. Germany

* Products shall conform to the statutory regulations applied in the place of destination.
* Only for position control type does not support functional safety" standards.

For details on compatibility with international standard, refer to P.2-2 Conformance to
international standards.
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Maintenance and Inspections

Routine maintenance and inspection of the driver and motor are essential for the
proper and safe operation.

Notes on Maintenance and Inspection

1) Turn on and turn off should be done by operators or inspectors themselves. When es-
tablishing a system using safety functions, completely understand the applicable safety
standards and the operating instruction manual or technical documents for the product.

2) Internal circuit of the driver is kept charged with high voltage for a while even after
power-off. Turn off the power and allow 15 minutes or longer after LED display of the
front panel has gone off, before performing maintenance and inspection.

3) Disconnect all of the connection to the driver when performing megger test (Insulation
resistance measurement) to the driver, otherwise it could result in breakdown of the
driver.

4) Do not use benzine, thinner, alcohol, acidic cleaner and alkaline cleaner because they
can discolor or damage the exterior case.

5) The upper fan on H-frame driver is kept deactivated while servo is off, for the purpose
of energy saving. This is normal.
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Inspection Iltems and Cycles

General and normal running condition

Ambient conditions : 30°C (annual average), load factor of 80% or
lower, operating hours of 20 hours or less per day.

Perform the daily and periodical inspection as per the items below.

Type Cycles Items to be inspected

+ Ambient temperature, humidity, speck, dust or foreign object

+ Abnormal vibration and noise

+ Main circuit voltage

+ Odor

Daily Daily » Lint or other particles at air holes

inspection + Cleanness at front portion of the driver and connector

» Damage of the cables

+ Loose connection or misalignment between the motor and
machine or equipment

+ Pinching of foreign object at the load

()]
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* Loose tightening

« Trace of overheat

» Damage to the terminal block

+ Loose fasteners on terminal block

Motor
with Gear Annual
Reducer

7
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Inspection cycle may change when the running conditions of the above change.




Maintenance and Inspections

Guideline for Parts Replacement

Use the table below for a reference. Parts replacement cycle varies depending on the ac-
tual operating conditions. Defective parts should be replaced or repaired when any error
have occurred.

Disassembling for inspection and repair should be
carried out only by authorized dealers or service

O

Prohibited company.
Product Component DT [ Sl Note
cycles (hour)
Smoothing condenser Approx. 5 years
. 2to 3 years
Cooling fan
N9 (10,000 to 30,000 hours)
Aluminum electrolytic Approx. 5 vears
capacitor (on PCB) pprox.- >y
Driver ;
Rush current Approx. .1 00,000 tmes
reventive rela (depending on working
P y condition)
Rush current Approx.. 20,000 tlm.es These hours or cycles are
. . (depending on working reference.
preventive resistor . :
condition) When you experience any
Bearin 3to 5 years error, replacement is required
9 (20,000 to 30,000 hours) even before this standard
- replacement cycle.
Oil seal 5000 hours
3to 5 years
Encoder
(20,000 to 30,000 hours)
Motor Life time varies depending
on working conditions.
Battery Refer to the Operating
for absolute encoder Instructions attached to the
battery for absolute
encoder.

Related page -
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* P.7-126 “Warranty”
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Before Using 1. Introduction
the Products | Outline

The AC Servo Motor & Driver, MINAS A5-series is the latest servo system that meets all
demands from a variety of machines which require high speed, high precision and high
performance or which require simplified settings.

Compared with the preceding A4-series, product of A5-series offers superior performance
while requiring simple setup and adjustment by the user.

Newly designed motors have wide range of outputs from 50 W to 15.0 kW, associated
with 20-bit incremental encoder and reduced cogging torque.
(Only for position control type have range of outputs from 50 W to 5.0 kW.)

They are compatible with 2 closed controls (serial communication type and A-/B-phase
output type) and provided with various automatic adjusting functions such as real time
auto tuning with many automatic setting parameters to make complex tuning easy.

(Only for position control type do not conform to full-closed control.)

These motors assure higher stability with low stiffness machine and high-speed, high
accurate operation with high stiffness machine. They can be used in combination with a
wide variety of machines.

This manual is written as a complete guide for you so that you can fully and correctly
make use of all functions available from MINAS A5.

Before Using | 1+ INtroduction
the Products | On Opening the Product Package

» Make sure that the model is what you have ordered.

+ Check if the product is damaged or not during transportation.

+ Check if the Operating Instructions (safety) are included or not.

« Check if the power connector, motor connectors, connector for external regenerative
resistor connection (D-frame (400 V) and E-frame) and safety by-pass plug are includ-
ed or not.

(Neither the power connector nor motor connector are included to F-frame to H-frame.)
(Safety bypass plug is not supplied with only for position control type because it does not use
this plug.)

Contact to a dealer if you find any failures.




1 Before Using 2 Drlver
the Products | Check of the Model

Contents of Name Plate

MOdeI number Panasonic AC SERVO DRIVER j Serial Number
|nput/0utput V0|tage T ModelNo. MADHT 1505  Serial No.  P09040001N — eg) : Pog 04 Mlm
Number of phase ——f= e 202iov G360 Lot number
—FLC 1.3A 1.2A .
Rated input/output current [ Feq  50/60Hz  0~2000%e Month of production
Panasonic Corporation 20090401+ Year Of production
Inputioutput frequencyJ J/—J\F/L (Lower 2 digits of AD year)
Rated output of Manufacture date
applicable motor e.g.) : 20090401
Manufacture year Manufacture date

Manufacture month

Model Designation

Velocity, position

torqueandfull-cI;sed M A D H T 1 5 O 5 * * *

control type Tto4 5106 7 8109 1010 12 |

Special specifications
(letters and numbers)

OnI\t(fc;rtposition M A D H T 1 5 O 5 E * *
control type T2 5106 8109 10 11to12|

Special specifications
(letters and numbers)

Only for position control type

I Max. current rating

Frame-size symbol of power device — Current detector rating
Symbol Frame Symbol | Current rating Symbol| Current rating
MADH | A5-series, A-frame T1 10A 05 5A
MBDH | A5-series, B-frame % ;gﬁ % 7182
MCDH | A5-series, C-frame T4 35A 12 19A
MDDH | A5-series, D-frame T5 50A 20 20A
MEDH | A5-series, E-frame T7 70A 30 30A
MFDH | A5-series, F-frame TA 100A 40 40A
MGDH | A5-series, G-frame _-Il:(B: ;ggﬁ gg Sgﬁ
MHDH | A5-series, H-frame AD 120A

NOTE) B4 240A

Only for position control type is

provided A-Frame to F-frame. Power supply

Symbol Specifications

1 Single phase, 100V
3 | 8-phase, 200V

4 | 3-phase, 400V

5 | Single/3-phase, 200V

Related page -<¥| - P.1-23 “Check of the Combination of the Driver and the Motor”

o
@
wl
=)
=
@
c
@,
35
Q@
-
=
@
o
L
o
o
c
S
2
]




2. Driver

1 Before Using
the Products

Parts Description

A to D-frame

Connector XA:
for main power connection
05JFAT-SAXGF (JST)

Main power L [O0O
. ; L2 |08
input terminals 3 |o®
Control power —C H¢|58

input terminals
B1 [O@
Terminal B3 | 0@
slfor ext'ernal —E e
regenerative resistor U |o@
(Normally short-circuit N

B3 to B2)

Terminals for motor
connection

Connector XB:
for motor connection
0BJFAT-SAXGF (JST)

Screws for earth (x2)

886588
OE®

Front panel

— Connector X7: Monitor connector

FERRED

[\

Connector X1: USB connector
Connector X2: for Serial bus

Connector X3: Safety function connector

— Connector X4: Parallel I/O connector

"

— Connector X6:

Connector X5:
for feedback scale
connection

— Charge lamp

for encoder
connection

~G

TR

A

RO

LED cover

Safety by-pass prug

Connector XA:
for main power connection
05JFAT-SAXGSA-L (JST)

Main power

input terminals
Control power
input terminals

I

— Terminals for external
regenerative resistor
(Normally short-circuit
B3 to B2)

|

Connector XB:
for motor connection
03JFAT-SAXGSA-L (JST)

Terminals for motor JE
connection

Connector XC:
Connector for external
regenerative resistor
04JFAT-SAXGSA-L (JST)

L1

L2

L3
L1C
L2C

—— Front panel

DOR®

U O U
8868888

— Connector X7: Monitor connector

e ®

IX1]

Connector X1: USB connector

ﬁL‘— Connector X2: for Serial bus
X3]

'— Connector X3: Safety function connector

PP

Connector X4: Parallel I/O connector

Connector X5:
for feedback scale
connection

= Connector X6:
for encoder

Screws for earth
(x2)

* NC is no connect.

— Charge lamp

connection

» Connector XA and XB are attached in A to D-frame driver.

» Connector XA, XB and XC are attached in E-frame driver.
+ The figure above shows connections on velocity, position, torque and full-closed mode driver.
Only for position control type is not provided with X2, X3 and X5.
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2. Driver
Parts Description
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U 6 U
‘ Details of terminal block ‘ = Front panel
|
I Oty ®@3 — Connector X7: Monitor connector
Main power ::; ) }‘ — Connector X1: USB connector
| L2 .
input terminals L3 @) Nie I_Connector X2: for Serial bu.s
L1C we &) & Connector X3: Safety function connector
Control power 4[ —
input terminals L2C = (&)
— B1 ¢ o @] “ — Connector X4: Parallel I/0O connector L
Terminals for external—— B3 =[] =
regenerative resistor - B2 2 |[@] L Connector X5:
fahéotrmggy shorttret NC* [] ol l€l for feedback scale
°B2) - U }{ v }} connection
. ~ v v
Terminals for motor —| — .
connection L w [& v & b Connector X6:
E— 1 for encoder
@ .
connection
* NC is no connect. ® @
o M p—
Screws for earth (x2) —— Charge lamp

Safety by-pass prug

Terminal cover

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.

Only for position control type is not provided with X2, X3 and X5.

Related page --%| - P.1-23 “Check of the Combination of the Driver and the Motor” - P.1-28 “Installation”
+ P.2-10 “Driver and List of Applicable Peripheral Equipments” « P.7-73 to 7-78 “Dimensions”
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2. Driver
Parts Description

U o U o N

—r— Front panel
|

Terminal cover JE—
screw .

|— Connector X7: Monitor connector

- Connector X1: USB connector
A" — Connector X2: for Serial bus
=11l Connector X3: Safety function connector

Terminal cover

m— Connector X4: Parallel /0 connector

— Connector X5: for feedback scale
connection

Connector X6: for encoder connection

Terminal cover
screw

latiutiet-

Charge lamp

Screws for earth (x2)

‘ Details of terminal block ‘

— NC*
4
Main power L2 H [] LoC ]—Control power input terminals
input terminals L3 H NC*
Terminals for external —I: H [] Ne
® DB , , _
regenerative resistor B2 ‘ ‘ DB2 :I— Control terminal for dynamic brake resister
Ne*| [[@ NGO~
e Bl Ne-
Terminals for motor Vv ) @
connection “ = {} ggj ]— Control terminal for dynamic brake resister
w [[® [ no:  (Normally short-ircuit DB to DB4.)

*NC is no connect.

" LED cover

Safety by-pass prug ]| -*\ |

Terminal cover

* The figure above shows connections on velocity, position, torque and full-closed mode driver.

Only for position control type is not provided with X2, X3 and X5.

Related page --¥| - P.1-23 “Check of the Combination of the Driver and the Motor” -« P.1-28 “Installation”
» P.2-10 “Driver and List of Applicable Peripheral Equipments” -« P.7-73 to 7-78 “Dimensions”
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2. Driver
Parts Description

RRsINE) Ll@@@ —

o
@
wl
=)
=
@
c
@,
35
Q@
-
=
@
o
L
o
o
c
S
2
]

Front panel

||— Connector X7: Monitor connector
Connector X1: USB connector

'~ Connector X2: for Serial bus

Connector X3: Safety function connector

Connector X4: Parallel I/O connector J—

; — Connector X5: for feedback scale connection

= Connector X6: for encoder connection

— Charge lamp

T J& T T
o @]
® - ©

EEEE L@

jm——imini
-

TTTTeET
TSI

i
==

(s N[e] CigaN

Screws for earth (x2)

‘ Details of terminal block ‘

DB1 Control terminal for
dynamic brake resister

Control power
input terminals

LED cover

Safety by-pass prug

L1 L2 L3 NC*

|_|_| B1 B2 u v w
Main power

input terminals Terminals for motor
connection

Terminals for external
regenerative resistor * NC is no connect.

Terminal cover —~  Terminal
cover screw

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.

Only for position control type is not provided with X2, X3 and X5.

Related page --%| - P.1-23 “Check of the Combination of the Driver and the Motor” - P.1-28 “Installation”
+ P.2-10 “Driver and List of Applicable Peripheral Equipments” « P.7-73 to 7-78 “Dimensions”

1-7



2. Driver

Parts Description

D, E-frame (400 V)

Connector XA:
for main power connection
03JFAT-SAYGSA-L (JST)

Connector XD:

Control power input terminals

02MJFAT-SAGF (JST)

Control power
input terminals

Main power
input terminals

Terminals for external
— regenerative resistor
(Normally short-circuit

B3 to B2)

Terminals for
|_ motor connection

Connector XB:
for motor connection
03JFAT-SAXGSA-L (JST)

Connector XC:
Connector for external
regenerative resistor
04JFAT-SAXGSA-L(JST)

B1
B3
B2

NC*

L3 @

(@]

v

e

-—

— Front panel

®e

@ — Connector X7: Monitor connector

{TooHEn
—

V)

ol

Connector X1: USB connector

— Connector X2: for Serial bus

'— Connector X3: Safety function connector

— Connector X4: Parallel I/O connector

Connector X5:
for feedback scale
connection
Connector X6:
for encoder
connection

L]

Screws for earth
(x2)

* NC is no connect.

— Charge lamp

LED cover

Safety by-pass prug

F-frame (400 V)

‘ Details of terminal block ‘

Control power [ 24V [[@]
input terminals ov @
— L1
Main power P
input terminals L 13

Terminals for external — B1
regenerative resistor -— B3
(Normally short-circuit L go
B3 to B2) NG
. — U
Terminals for motor | v

connection

*NC is no connect.

— Front panel

— Connector X7: Monitor connector

; —— Connector X1: USB connector

) — Connector X2: for Serial bus
=hl" = Connector X3: Safety function connector

y o U )
I
- [l | el
v ]
v
o [=| b
D
(@ |G
LN © )

Screws for earth (x2)

—— Charge lamp

Connector X4: Parallel I/O connector

Connector X5:
for feedback scale
connection

Connector X6:
for encoder
connection

Safety by-pass prug LED cover

Terminal cover

» Connector X1 and X2 are attached in A to D-frame driver.

» Connector XA, XB, XC and XD are attached in D and E-frame (400 V) driver.
+ The figure above shows connections on velocity, position, torque and full-closed mode driver.
Only for position control type is not provided with X2, X3 and X5.
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2. Driver
Parts Description

G-frame (400 V)

Front panel

o
@
wl
=)
=
@
c
@,
35
Q@
-
=
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o
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o
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]

Terminal cover jem

screw : oy — Connector X7: Monitor connector
el Connector X1: USB connector
, i) L . .
Nie Connector X2: for Serial bus
= 1 'l_ . .
Terminal cover ‘ ‘ o Sie Connector X3: Safety function connector
[©] i
“ ‘ ¢ - ([@] Connector X4: Parallel /0 connector
e | |t
“ ‘ . - Connector X5: for feedback scale
JUE= <l connection
= H o | [ B -l_
‘ ‘ LN A }} Connector X6: for encoder connection
®|+ e
Terminal cover - \H© @I
screw ‘ ?

- 1 ﬁf‘%“ — Charge lamp
o nal [e —

Screws for earth (x2)

‘ Details of terminal block ‘

F ®
Main power 1

m
input terminals L2 ‘ ‘
L3
Terminals for external [ B1

regenerative resistor B2 ||[®

NCt | [®

. v @
Terminals for motor —
connection v ‘ ‘

w

@)

NC*
24V
ov

NC*
NC*
DB1
DB2
NC*
NC*
DB3
DB4
NC*

@)

:I— Control power input terminals

]—Control terminal for dynamic brake resister

EEEEE

@)

€

€

]—Control terminal for dynamic brake resister
(Normally short-circuit DB3 to DB4.)

€

€

* NC is no connect.

" LED cover

Safety by-pass prug | -*\ P '
Terminal cover

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.

Only for position control type is not provided with X2, X3 and X5.

Related page --%| - P.1-23 “Check of the Combination of the Driver and the Motor” - P.1-28 “Installation”
+ P.2-10 “Driver and List of Applicable Peripheral Equipments” « P.7-73 to 7-78 “Dimensions”
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2. Driver
Parts Description

H-frame (400 V)

PRSI Ll@

Front panel

.— Connector X7: Monitor connector
Connector X1: USB connector

[ Connector X2: for Serial bus

Connector X3: Safety function connector

Connector X4: Parallel I/0 connector

— Connector X5: for feedback scale connection

''— Connector X6: for encoder connection

— Charge lamp

L

T ) & T T
o o
@ W o o om @

EEEE L@

"
-
———
m=imini
jm——imini
T

TTT
TSI
imamma =i
i

| =—=—imisi

T T e

(5 N[@] e

Screws for earth (x2)

‘ Details of terminal block ‘

DB1 Control terminal for
DB2 dynamic brake resister

Control power 24V
input terminals ov

LED cover ———

Safety by-pass prug

L1 L2 L3 NC*
|_|_| B1 B2 u v w
Main power
input terminals Terminals for motor

connection

R T
A

Terminals for external
regenerative resistor * NC is no connect.

Terminal
cover screw

* The figure above shows connections on velocity, position, torque and full-closed mode driver.

Only for position control type is not provided with X2, X3 and X5.

Related page --¥| - P.1-23 “Check of the Combination of the Driver and the Motor” -« P.1-28 “Installation”
» P.2-10 “Driver and List of Applicable Peripheral Equipments” -« P.7-73 to 7-78 “Dimensions”

Terminal cover




2. Driver

Before Using
the Products

SpeCificationS (Velocity, position, torque, full-closed control type)

S . +10%
Main circuit Single phase, 100 to 120V —15% 50/60Hz
100V
N 109
Control circuit Single phase, 100 to 120V +1gof 50/60Hz
- o]
Ato . +10%
_ Main |D-frame Single/3-phase, 200 to 240V —15% 50/60Hz
S circuit 10%
= Eto 3-phase, 20010 230V ... 50/60Hz
3 | 200V H-frame -15%
Q
5 A | gingle phase, 20010240V 107 50/60H
@ Control|D-frame ingle phase, (o} _15% z
circuit | Eto . +10%
H-frame Single phase, 200 to 230V ~15% 50/60Hz
R +10%
400V Main circuit 3-phase, 380 to 480V _15% 50/60Hz
*1 | Control circuit DC24V +15%

Withstand voltage

Primary to earth: withstand 1500 VAC, 1 min, (sensed current: 20 mA) [100V/200V]
withstand 1960 VAC, 1 min, (sensed current: 20 mA) [400V]
* 400V control circuit is excluded.

temperature

Ambient temperature: 0°C to 55°C (free from freezing)
Storage temperature: —20°C to 65°C (Max. temperature guarantee: 80°C for 72 hours
free from condensation™)

Environment humidity

Both operating and storage : 20 to 85%RH or less (free from condensation @)

Altitude

Lower than 1000m

Vibration

5.88m/s? or less, 10 to 60Hz (No continuous use at resonance frequency)

Control method

IGBT PWM Sinusoidal wave drive

g:j Encoder feedback 17-b!t (131072 resolutio_n) a_bsolute encoder, 7-wire sgrial _
o 20-bit (1048576 resolution) incremental encoder, 5-wire serial
2 A/B phase, initialization signal defferential input.
3 F Manufacturers that support serial communication scale:
=: | Feedback scale feedback .
8 Mitsutoyo Corp. .
= Magnescale Co., Ltd. (old Sony Manufacturing Systems Corp.)
@ I General purpose 10 inputs
nput . . .
Control signal The function of general-purpose input is selected by parameters.
Output General purpose 6 outputs _ _
Ry The function of general-purpose input is selected by parameters.
% Analog signal Input | 3inputs (16Bit A/D : 1 i.nput, 12Bit A/D : 2 inputs)
= Output | 2 outputs (Analog monitor: 2 output)
o 2 inputs (Photo-coupler input, Line receiver input)
§ Input | Photocoupler input is compatible with both line driver I/F and open collector I/F.
§ Line receiver input is compatible with line driver I/F.
< Pulse signal 4 outputs ( Line driver: 3 output, open collector: 1 output)
Output Feed out the encoder feedback pulse (A, B and Z-phase) or feedback scale pulse (EXA,
EXB and EXZ-phase) in line driver. Z-phase and EXZ-phase pulse is also fed out in open
collector.
o USB | Connection with PC etc.
zir;irgzmcatlon RS232 | 1 : 1 communication to a host.
RS485 | 1 : n communication to a host.

Safety function

Used for functional safety.

Front panel

(1) 5 keys (MODE, SET, UP, DOWN, SHIFT) (2) LED (6-digit)
(3) Monitor connector (Analog monitor output (2ch), Digital monitor output (1ch))

Regeneration

A, B, G and H-frame: no built-in regenerative resistor (external resistor only)
C to F-frame: Built-in regenerative resistor (external resistor is also enabled.)
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Dynamic brake

A to G-frame: Built-in (external resistor is also available to G-frame)
H-frame: External only

Control mode

Switching among the following 7 mode is enabled,
(1) Position control (2) Velocity control (3) Toque control (4) Position/Velocity control

(5) Position/Torque control (6) Velocity/Torque control (7) Full-closed control

(or:[T]ile) 4 *1 The specification out of Japan.

*2 Air containing water vapor will become saturated with water vapor as the temperature falls, causing dew.

Related page <3| - P.1-28 “Installation of Driver” + P.1-32 “Installation of Motor”




2. Driver

Specifications (Velocity, position, torque, full-closed control type)

uonoun4

Control input

) Servo-ON input (2) Alarm clear input (3) Gain switching input
) Positive direction over-travel inhibition input (5) Negative direction over-travel inhibition input

Control output

) Servo-Alarm output (2) Servo-Ready output (3) External brake release signal
) Speed arrival output (5) Torque in-limit signal output

1

4

6) Forced alarm input (7) Inertia ratio switching input

1

4

6) Zero-speed detection output signal (7) Alarm output (8) Alarm attribute output

Control input

1) Deviation counter clear (2) Command pulse inhibition
3) Command dividing gradual increase switching (4) Damping control switching
5) Torque limit switching (6) Control mode switching

(
(
(
(
(
(
(
(
(

Control output

(1) Positioning complete (In-position) (2)Positional command ON/OFF output

Max. command Exclusive interface for Photo-coupler: 500kpps
- pulse frequency Exclusive interface for line driver : 4Mpps
2 Input pulse signal Differential input. Selectable with parameter. ((1) Positive and Negative direction,
gﬁ Pulse format (2) A and B-phase, (3) Command and direction)
§ nput EI_eg:t_ronic (GElr Process command pulse frequency x electronic gear ratio (1:27222) as positional command
S (Division/Multiplication of | | . L. .
= command pulse) input. Use electronic gear ratio in the range 1/1000 to 1000 times.
e Smoothing filter Primary delay filter or FIR type filter is adaptable to the command input
Ana|og Igmrl:g:wlgli;put Individual torque limit for both positive and negative direction is enabled.
input Torque feed forward input | Analog voltage can be used as torque feed forward input.
Instantaneous Speed Observer | Available
Damping Control Available
Control input (1) Selection of interna_l ve_Iocity setup (2) Speed zero c_Iamp
(8) Speed command sign input (4)Control mode switching
Control output (1) Speed coincidence output (2)Speed command ON/OFF output
Velocity command Speed command input can be provided by means of analog voltage.
é Analog input Parameters are used for scale setting and command polarity. (6V/Rated rotational speed Default)
é‘ input Igmrl:]zllr:?i;put Individual torque limit for both positive and negative direction is enabled.
§ Torque feed forward input | Analog voltage can be used as torque feed forward input.
5:' Internal velocity command Switching the internal 8speed is enabled by command input.
s . Individual setup of acceleration and deceleration is enabled, with 0 to 10s/1000r/min.
oft-start/down function . . . S
Sigmoid acceleration/deceleration is also enabled.
Zero-speed clamp 0-clamp of internal velocity command with speed zero clamp input is enabled.
Instantaneous Speed Observer | Available
5' | Control input (1) Speed zero clamp (2) Torque command sign input (3) Control mode switching
S | Control output (1) Speed coincidence output (2) Speed in-limit output
g Analog | Torque command Torque command input can be provided by means of analog voltage.
3 |input |input Parameters are used for scale setting and command polarity. (3V/rated torque Default)
s Speed limit function Speed limit value with parameter t is enabled.
(1) Deviation counter clear (2) Command pulse inhibition
Control input (3) Command dividing gradual increase switching (4) Damping control switching
(5) Torque limit switching
Control output (1) Full-closed positioning complete (2) Positional command ON/OFF output
Max. command Exclusive interface for Photo-coupler: 500kpps
- pulse frequency Exclusive interface for line driver : 4Mpps
‘,é Input pulse signal Differential input. Selectable with parameter. ((1) Positive and Negative direction, (2) A and
fo_> Eulste format B-phase, (3) Command and direction) -
g ey (Eolﬁggg?nmgf;non of Frocess command_ pulse fregugncy x electronic gear ratio .(%) as positional command
o command pulse) input. Use electronic gear ratio in the range 1/1000 to 1000 times.
% Smoothing filter Primary delay filter or FIR type filter is adaptable to the command input
Ana|og Igm#%:wlgli;put Individual torque limit for both positive and negative direction is enabled.
input Torque feed forward input | Analog voltage can be used as torque feed forward input.
Setup range of division/ 1/40 to 160 times
multiplication of feedback The ratio of encoder pulse (numerator) to external scale pulse (denominator) can be set to 1 to 2%
scale (numerator) to 1 to 2% (denominator), but should be set to a ratio within the range shown above.
The load inertia is identified in real time by the driving state of the motor operating according
Auto tuning to the command given by the controlling device and set up support software “PANATERM”.
o The gain is set automatically in accordance with the rigidity setting.
g Division of encoder feedback pulse | Set up of any value is enabled (encoder feedback pulses count is the max.).
g Protective Hard error Over-voltage, under-voltage, over-speed, over-load,
S function over-heat, over-current and encoder error etc.
Soft error Excess position deviation, command pulse division error, EEPROM error etc.

Traceability of alarm data

The alarm data history can be referred to.




2.

Driver

Before Using

the Products SpeCificationS (Only for position control type)

. . . 1 O,
Main circuit Single phase, 100 to 120V +1 gof’ 50/60Hz
- o]
100V
i i : +10%
Control circuit Single phase, 100 to 120V 159% 50/60Hz
- fe}
Ato ; +10%
Main | D-frame Single/3-phase, 200 to 240V _15% 50/60Hz
=1 circuit Eto 10%
.O -
=4 200V F-frame 3-phase, 200 to 230V _15% 50/60Hz
©
5 alo Single phase, 200 10 240V 1197 50/60H
g Control | D-frame ngie pnase, =00 o ~15% Z
circuit E to . 0%
F-frame Single phase, 200 to 230V _15% 50/60Hz
Main | Do +10%
400V circuit | F-frame 3-phase, 380 to 480V _15% 50/60Hz
Control | D to DC 24V + 15%
circuit | F-frame

Withstand voltage

Primary to earth: withstand 1500 VAC, 1 min, (sensed current: 20 mA) [100V/200V]
withstand 1960 VAC, 1 min, (sensed current: 20 mA) [400V]
* 400V control circuit is excluded.

temperature

Ambient temperature: 0°C to 55°C (free from freezing)
Storage temperature: —20°C to 65°C (Max. temperature guarantee: 80°C for 72
hours free from condensation?)

Environment humidity

Both operating and storage : 20 to 85%RH or less (free from condensation)

Altitude

Lower than 1000m

Vibration

5.88m/s? or less, 10 to 60Hz (No continuous use at resonance frequency)

Control method

suoneoyoadg oiseg

IGBT PWM Sinusoidal wave drive

Encoder feedback

20-bit (1048576 resolution) incremental encoder, 5-wire serial

Input

General purpose 10 inputs
The function of general-purpose input is selected by parameters.

Control signal
Output

General purpose 6 outputs
The function of general-purpose input is selected by parameters.

Analog signal Output

2 outputs (Analog monitor: 2 output)

Input

2 inputs (Photo-coupler input, Line receiver input)
Photocoupler input is compatible with both line driver I/F and open collector I/F.
Line receiver input is compatible with line driver I/F.

Pulse signal

10100UU0D O] |9|[BJed

Output

4 outputs ( Line driver: 3 output, open collector: 1 output)

Feed out the encoder feedback pulse (A, B and Z-phase) or feedback scale pulse
(EXA, EXB and EXZ-phase) in line driver. Z-phase and EXZ-phase pulse is also fed
out in open collector.

Communication

function UsSB

Connection with PC etc.

Front panel

(1) 5 keys (2) LED (6-digit) (3) Analog monitor output (2ch)

Regeneration

A, B-frame: no built-in regenerative resistor (external resistor only)
C to F-frame: Built-in regenerative resistor (external resistor is also enabled.)

Dynamic brake

Ato F-frame: Built-in

Control mode

(1) Position control (2) Internal velocity control (3) Position/ Internal velocity control

*1 The specification out of Japan.
*2 Air containing water vapor will become saturated with water vapor as the temperature falls,

causing dew.

Related page -<3| - P.1-28 “Installation of Driver” - P.1-32 “Installation of Motor”

Caution = Only for position control type is provided A-Frame to F-frame.
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2. Driver

Specifications (Only for position control type)

uonoun4

Control input

(1) Deviation counter clear (2) Command pulse inhibition
(3) Command dividing gradual increase switching
(4) Damping control switching etc.

Control output

Positioning complete (In-position) etc.

Max. command
pulse frequency

Exclusive interface for Photo-coupler: 500kpps
Exclusive interface for line driver : 4Mpps

S Inbut oulse signal Differential input
2 fofma? 9 ((1) Positive and Negative direction, (2) A and B-phase, (3) Command and
S direction)
2 Pulse
S, input Electronic gear 110 2%
=} (Division/ Process command pulse frequency x electronic gear ratio (W) as positional
Multiplication of command input. Use electronic gear ratio in the range 1/1000 to 1000 times.
command pulse)
Smoothing filter Primary delay filter or FIR type filter is adaptable to the command input
Instantaneous Speed Available
Observer
Damping Control Available
Control input (1) Selection of internal velocity setup (2) Speed zero clamp
5 Control output Speed arrival
[0]
3 |Internal velocity command Switching the internal 8speed is enabled by command input.
<
(0]
[} . Individual setup of acceleration and deceleration is enabled, with 0 to 10s/1000r/
Q. | Soft-start/down function . : : L
& min. Sigmoid acceleration/deceleration is also enabled.
Q
o
= | Zero-speed clamp 0-clamp of internal velocity command with speed zero clamp input is enabled.
o
Instantaneous Speed Available
Observer
The load inertia is identified in real time by the driving state of the motor operating
Auto tunin according to the command given by the controlling device and set up support
g software “PANATERM”.
The gain is set automatically in accordance with the rigidity setting.
g El:\lnsse'on of encoder feedback Set up of any value is enabled (encoder pulses count is the max.).
3
S Over-voltage, under-voltage, over-speed, over-load,
. Hard error
Protective over-heat, over-current and encoder error etc.
function
Soft error Excess position deviation, command pulse division error, EEPROM error etc.

Traceability of alarm data

The alarm data history can be referred to.




2. Driver

1 Before Using
the Products

Block Diagram

A, B-f

N

: X KX X
Voltage
detection N

J-2
Resistor

Parameter control|<—>| EEPROM
)

Z{Z+ i}’%\l Gate drive
DG/DC PS for gate drive
PS for RE
———
Front panel S -
equence control

EEEEEE] q

Display o
@o8® operation

=
(& x|onl><| >

o pEE[RRINIGEE

Sl ] [ @

33| &

Pulse train Division/ [+ Deviation Position Position S
tiplication[==] counter deviation amp. peed ooty
Analog Extornal deviation =
locil AD | . amp. o Current PWM
comemané L= ] Speed control circuit
16-bit Internal speed| Speed Tor
9 que
Co.:gﬁ: ::> command [jnicinal detection
Control X6
output <::| Encoder signal |_—|
processing
limit
Pusle’ Division |
output rocessin: ,—l ,_|X5.
Feedback scale signal
processing limit
C
L —

Feedback scale unit

P i Y
=
Fuse x X X H g
L1 o + H 1 v
Lo ] I 4 N M
" [ i} ' '
L3 Fuge ' * * & Resistor b 4 w /
Voltage B e B
ﬂ detection N [— l
Fan (D-frame only) (R@
Fuse
L1C v—(:l—l_ Z%Z+ :15\2/\/—@ Gate drive _I_I
Loc DGDC PS for gate drive
PS for RE
B1
E Bo
B2
—
Fi |
ront panef Sequence control
| EEEEEE) B
isplay i
| QE® operation Parameter comvok—)i EEPROM
X1 control [}
USB
X2
X3
X4|
Alarm
signal
Pulse train Division/ |+ Deviation Position Position
iplication | counter deviation amp.
Analog o | External °
command L AD ] Speed conirol
16-bit Internal speed| Speed Torque
Cc;rr:gﬁ:'l |:> command Inl!eronal detection q
Control X6
output; <::| Encoder signal ]
processing
L |
Pusle Division X5
output; rocessin ,—l ,—‘—l
Feedback scale signal
processing limit |_'_|
—

Feedback scale unit

Only for position control type is not provided with X2, X3 and X5.

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.
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2. Driver

Block Diagram

E-frame (200 V)

J-2
Resistor

3

P
Fuse X T 7T
L 1°—D—E_I 0
L2 o H
!
L3 s : x K %
Voltage
detection N

Gate drive

Fan
Fuse I I
=12V
He L
PS for gate drive
L2c PS for RE
B1
E Bo
B
———
Front panel Sequence control
I EEEEEE S
isplay i
| ®O’® operation Parameter control|<—>| EEPROM P’C‘L',eciﬂ‘{e
X1 control 4‘
USB
X2
Serial
X3
Safety function|
X4
Alarm
signal
Pulse train Division/ |+ Deviation Position Position Sooed
command tiplication counter deviation amp. doneren
VA;TSéiu‘g o | External ) amp. =] Torque
command Speed limit control
16-bit Internal speed| Speed Torque
C"iﬁgﬁ" —> command _[icmal detection
Control
output <::I Encoder signal
processing
limit
Pusle Division
output rocessin | ———
Feedback scale signal
processing limit

Feedback scale unit

P — y
— T
Fuse * T % i : 4
L1o——1 S H ' v
2 i \Resistor ' ' M
L 30— [ it} ! = []
Fuse r n Ky ' H w
N . ]
Voltage [P
detection Fan Gate drive @E
Fuse
LiC + =12V
DC/DC [+ -
PS for gate drive
L2C PS for RE
B1
[ Bo
B2
L
Front panel [ 1
control
| EEEEEE] 5
Y n
| ®e’d® Parameter control|<—>| EEPROM
X1 @ control )
UsSB
X2
Serial
X3
[Safety function
X4
Alarm
signal
Pulse train Division/ [+ Deviation Position Position
tiplicati counter deviation amp.
Analog External
Co\r/"er:’?::‘\g AD | Fspeed ° gmﬂ
Contrl 16-bit Internal speed| Speed Torque
oput| =D I—,“’""“a"d Infernal detection
Control X6
opat| < Encoder signal -
processing
limit
F’n:slel Division XJ
outpu rocessin: ,—| ||
Feedback scale signal
processing limit
—

Feedback scale unit

* The figure above shows connections on velocity, position, torque and full-closed mode driver.
Only for position control type is not provided with X2, X3 and X5.



2. Driver

Block Diagram

G-frame (200 V)

P —
— A4
Fuse r r r Lﬂ—l
Lio——F ] f -
2: ' \Resistor Z
L 3o—1 L -
Fuse x Ky r
- A
N )
Voltage
detection! Fan Gate drive
Lic Fuse . z}) f,v
+! Bt Bt
Z%Z BOBCIS BS for gate drive Dot Loosz
PS for RE Bt B¢ +——DB3
DB4
—
—
Front panel [ 1
control
EEEEEE 5
isplay i
0E® operation Parameter control|<—>| EEPROM Prcoutrecdua/e
ontro 4 ,]\
Pulse train Division/ |+ Deviation Position Position
tiplicati counter deviation amp.
Analog 1 External Torque Current PWM
co‘r/r?r:-?acxé A/D T Speed ° limit circuit
16-bit Internal speed| Speed Tor
|_)., 4 que
Coiggsz |:> command [T 720 detection
Control <::| X6
output Encoder signal [
processing
L™ imi ™
Pusle Division x5|
output rocessin [——— ,—l‘
Feedback scale signal
processing limit
 —

'
- T
Fuse T KX % H 1
L1o—1 1 o] ' | B
2 1 :Resistor Zf 1 H
L3 -3 [ b
Fuse T w Ky ' H
N . : A
Voltage e
detection, Fan Gate drive
Fuse
DC/DC[Z +5V. -
PS for gate drive
L2C PS for RE
B1
[DO
Front panel [ 1
control
Display
| operation Parametercontrol|<—>| EEPROM
X1j ontro
USB A
X2
Serial
X3
X4
Alarm
signal
Pulse train Division/ |+ Deviation Position Position
tiplication| counter deviation amp.
1 External
NQ Kspecd ° control
16-bit Internal speed| Speed Torque
command 7720 detection

Encoder signal

Division

rocessin

processing
limit
Feedback scale signal

processing limit

Feedback scale unit

Analog
velocity
command
Control
input
Control
output
Pusle
output

T

Only for position control type is not provided with X2, X3 and X5.

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.
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2. Driver

Block Diagram

ame (400 V)

P u
L1 Fuse x ® 7
= T Hr + ", v
L2 e i M
,—c J-a
L3 Fuse ' x X & Resistor w /\
Voltage
ﬂ detecl?on l
Fan @D
Fuse N
24V +12V -
+ |pciocl—= +5v Gate drive
ov PS for gate drive
PS for RE
B1
——
Front panel
5568868 S
isplay
©Oe® operatir?n Parameter control|<—>| EEPROM Prcoutscmune
I ontro
Pulse train Division/ |+ Deviation Position Position
tiplication] counter deviation amp. Speed
Analog External deviation
velocity A/D | 0 amp. o] TOrque Current PWM
command L] Speed limit control circuit
16-bit Internal speed| Speed Torque
C"iﬂgﬂq' = command_[inieinal detection
Control X6
output <::' Encoder signal |__|
9
" limit
Pl:sle( Division XJ
outpu rocessin ,—l
Feedback scale signal ]
processing limit
T I—|—|
 —

Feedback scale unit

E-frame (400 V)

H U
B i
Fuse X T 7 ZL H . 4
Lio— T —¢ T} - + ' ' v
L2 = | . b M
[ i} '
L 30T Fuse [ x X & Resistor H H n /
w
Voltage . :l—:—
detection N ] )
= @
Fuse
24V + |ocioe f;%v Gate drive _I_I
ov PS for gate drive
PS for RE
B1
—
Front panel Error
Sequence control i
———— E08668 - detection
isplay -
! 000 operation Parameter comrok—)i EEPROM
X1 ® control
USB
X2
Serial
X3
X4|
Alarm
signal
Pulse train Division/ |+ Deviation Position Position
itiplication| counter deviation amp. dSp_e?d
Analog 1 External eviation PWM
velocity A/D o amp. ° "
command _,16 o Ttermal speed Speed oo circuit
a pee Torque
Conal|  => |M,mna. |asteten] rq
Control X6
output <::| Encoder signal [
p 'g
limit
Pusle Division XJ
output rocessin ,—| ,—l'
Feedback scale signal
processing limit
T
—

Feedback scale unit

* The figure above shows connections on velocity, position, torque and full-closed mode driver.
Only for position control type is not provided with X2, X3 and X5.
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2. Driver

Block Diagram

F-frame (400 V)

Fuse
L1

L2 e

2T s

L3t 5

Fuse

\Resistor

rx T 7T
Voltage
detection N

Fuse

Fan

+12V

+5V
PS for gate drive
PS for RE

DC/DC

Front panel

EEEEEE

Display
operation

®e®

Parameterccntrol|<—>| EEPROM

ontrol

®

!
Lt

X2
Serial
X3

X4|
Alarm

signal

Pulse train

Division/ |+ Position
tiplication| counter deviation amp.

Deviation

Analog

| External

velocity
command

Position

Speed

Internal speed|
command _["jnerna)

Speed
detection

PWM
circuit

I%?que

Encoder signal

Division

rocessin

processing
limit
Feedback scale signal

processing limit

Feedback scale unit

G-frame (400 V)

3

- A

P —
Fuse r r r
L1o——1 ek !{
L2 ' \Resistor Z
L3 -J--
Fuse x Ky r
N
Voltage
detection Fan
2av Fuse . 12V
DC/DC[Z #3V. -
PS for gate drive
ov PS for RE
B1

I: B3
B2

i)
Gate drive

YYy
YYy

:

Front panel I

1
control

Display
operation

Parameter comvok—)' EEPROM

curcuit

control A

i
:2@

X

X
Serial
X3

X4
Alarm
signal
Pulse train Division/ |+ Deviation Position Position
tiplication| counter deviation amp.
Analog 1 External Torque Current PWM
co\[;er\r?::‘tg A/D T Speed ° limit circuit
16-bit Internal speed| Speed Tor
> que
Coi:glc]): |:> command [T 720 detection
Control X6
output = Encoder signal l_
3 '9
[ "imi ™ |
Pusle Division X! |
output rocessin | ——— ,—|5'
Feedback scale signal
processing limit
—

Feedback scale unit

Only for position control type is not provided with X2, X3 and X5.
G-frame: Only for position control type is not provided.

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.
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2. Driver

Block Diagram

H-frame (400 V)

'
\ I
Fuse ' ' -
. '
t 1 o— 1 : ! H
'
L3 : i -
- '
Fuse X r : '
'
N [
. Fan Gate drive
use
o =
DC/DC[Z #5
PS for gate drive
ov PS for RE
B1
———
[~ Error
———— detection
i Display T
| operation Parameter oomrok—)i EEPROM onl}fcc&}}/e
X1 control
USB
X2
Serial
X3
[Safety function]
X4|
Alarm
signal
Pulse train Deviation Position
counter deviation amp.
Analog External PWM
corelocity 0 circuit
Internal speed| Torque
Cc::gg{ I::} command Internal
Control
output <::I Encoder signal
t processing
limit
Pusle Division
output rocessin: [ e————
Feedback scale signal
processing limit

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.

Only for position control type is not provided.

1-20




Before Using 3 MOtOr
the Products | Check of the Model

Contents of Name Plate
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Model Panasonic CoLTORQUE 0.6 Nem Serial Number
| ACSERVO MOTOR THERVAL CLASS A(UL) B(TOV) e.g.) :09040001N
Rated input voltage/current —fhr Q'BACMSM?Es?AZS%S Cowecon MU & {
LaateouTUT 005 k| 092%‘(‘)%%%“1‘* Lot number_
FRATED R 3000 Month of production
Rated output Year of production
R t d f Panasonic Corporation (Lower 2 dlglts Of AD yeal’)
ated frequenc sleinGia
q y en Manufacture date
rotational speed Manufacture year Manufacture date L
Manufacture month
Model Designation
Tto 4 5t06‘ 7] 8] 9] 0] 111012
Type Motor rated output Special specifications 7
Symbol| Specifications Symbol| Output Motor structure
Low inertia 5A 50W Design order
MSMD
'1 SOY]V to 750W) 8; ;88“ Symbol Specifications
igh inertia 1 | Standard
MAMD (L200W to 750W) gg gggw Voltage specifications Connector for encoder
ow inertia ificati . -
MSM'.EZ (50W 1o 5.0kW) 08 | 750W Symhol| Specifications : N/MS3102A20-29P
- — 09 | 900W 1 [100V C |IP65 motor
MDME | Middle inertia 10 | 1.0kW > 200V 0.9 kW to 5.0 kW
> | (400W to 15.0kW) :
_ — 15 | 1.5kW 4 |400V only selectable
MEME | Middle inertia 20 | 2.0kW 100/200 V common
~ | (1.5kW to 4.5kW) z W onl
Viddie mart 25 | 2.5kW (S50W only)
MGME | ;S0\ Ihertia 30 | 3.0kW
2 f_?_'ghkw t(:,G'OkW) 40 | 4.0kW Rotary encoder specifications
igh inertia P
MHME | (120kW 10 7.5kW) | gt e Symbo Specifications
“1 The position control type only. 60 | 6.0kW Format |Pulse c9unt Resolution | Wire cpunt
*2 Only for position control type is 75 | 7.5kW G |[Incremental 20bit 1,048,576 5-wire
MSME, MDME and MHME: C1 | 11.0kW S 3| Absolute 17bit 131,072 7-wire
1.0kW to 5.0kW, C5 | 15.0kW *3 Only for position control type does not support the 17-bit absolute
MGME: 0.9kW to 3.0kW, specification. It supports only 20-bit incremental specification. —
MFME is none.
Motor structure
MSME (750W(400V), 1.0kW to 5.0kW),
MSME (50W to 750W) MDME, MFME, MGME, MHME
Svmbol Shaft Holding brake| OQil seal Symbol Shaft Holding brake| Oil seal
Y Round |Key way|Without| With Without| With™ 4 Round Key way|Without| With [Without| With
Al @ [ ) [ ) c|l @ [ ] [ )
B| @ e | o D| @ [ ] [ )
S ®"° O [ ] G [ ] [ ] [ ] —
T [ 2N e o H [ ] [ ] [ ]
*4 The product with oil seal is a special order product. *5 Key way with center tap
[Products are standard stock items or manufactured by order. For details, inquire the dealer.]
+ For details of specific model, refer to the Dimensions of Supplement.
Related page -<¥| - P.1-23 “Check of the Combination of the Driver and the Motor” + P.7-79 to 7-93 “Dimensions”
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Before Using 3. Motor
the Products | Parts Description

+ MSME 50W to 750W

Connector for encoder

Connector for motor
( |£
B
]

Flange

Motor frame Mounting holes (X4)

[with Brake]
Connector for encoder

Connector for brake

—,‘{ Connector for motor
L TH
]
——  Flange
[ I 1F

———— Motor frame Mounting holes (X4)

e.g.) : Low inertia type (MSME series, 50W)

+ MSME 750W(400V), 1.0kW to 5.0kW
* MDME 400W to 15.0kW

* MFME 1.5kW to 4.5kW

* MGMA 0.9kW to 6.0kW

* MHME 1.0kW to 7.5kW

Connector for encoder
Connector for motor

Qil seal
q ]
Flange ©
U __
Motor frame Mounting holes (X4)

e.g.) : Middle inertia type (MDME series, 1.0kW)

For details of specific model, refer to the Dimensions of Supplement. (P.7-79 to 7-93)
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4. Check of the Combination of the Driver and the Motor

Incremental Specifications, 20-bit

Before Using
the Products

This driver is designed to be used in a combination with the motor which are specified by
us. Check the series name of the motor, rated output torque, voltage specifications and
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encoder specifications.

EECERY Do not use in other combinations than those listed below.
Motor Driver
Power Rated Rated Model of velocity, Model of Only for
—-— Type rotational Model output position, torque and position control | Frame
PPRly speed p full-closed control type type
Singl MSMD5AZG1 * 50W MADHT1105 MADHT1105E A-frame
r'}g%: MSMDO11G1 * | 100W MADHT1107 MADHT1107E
p1 00V MSMD021G1 * 200W MBDHT2110 MBDHT2110E | B-frame
MSMD MSMD041G1 * 400W MCDHT3120 MCDHT3120E | C-frame L
- 3000r/min | MSME5AZG1 * 50W
Single/ Low inertia MSMEO012G1 * 100W MADHT1505 MADHT1505E A-frame
3-phase, MSME022G1 * 200W MADHT1507 MADHT1507E
200V MSME042G1 * 400W MBDHT2510 MBDHT2510E B-frame
MSME082G1 * 750W MCDHT3520 MCDHT3520E C-frame
Singl MSME5AZG1 * 50W MADHT1105 MADHT1105E A-frame
A’;QS: MSMEO11G1* | 100W MADHT1107 MADHT1107E
p1 00V MSME021G1 * 200W MBDHT2110 MBDHT2110E | B-frame
MSMEQ41G1 * 400W MCDHT3120 MCDHT3120E | C-frame
MSME5AZG1 * 50W
MSMEO12G1 100W MADHT1505 MADHT1505E |, (. —
Single/ MSME022G1 * 200W MADHT1507 MADHT1507E
3-phase, MSME042G1 * 400W MBDHT2510 MBDHT2510E B-frame
200V MSMEO082G1 * 750W MCDHT3520 MCDHT3520E | C-frame
MSME102GL]* | 1.0kW
MSME S000rmin MSME152GL 1~ 15kW MDDHT5540 MDDHT5540E D-frame
Low inertia MSME202G[]* | 2.0kW MEDHT7364 MEDHT7364E | E-frame
3-phase, MSME302G[ ] * 3.0kW MFDHTA390 MFDHTA390E
200V MSME402G[ ] * 4.0kW F-frame
MSME502GL1" | 5 0kW MFDHTB3A2 MFDHTB3A2E
MSME084G1 * 750W MDDHT2412 MDDHT2412E —
MSME104G[]* | 1.0kW MDDHT3420 MDDHT3420E | D-frame
3oh MSME154G[]* | 1.5kW MDDHT3420 MDDHT3420E
_Eog\s/e’ MSME204GL]* | 2.0kW MEDHT4430 MEDHT4430E | E-frame
MSME304G[ ] * 3.0kW MFDHT5440 MFDHT5440E
MSME404G[ ] * 4.0kW F-frame
MSMES04GL] ™ | 5.0kW MFDHTA464 MFDHTA464E
Single/ MDME102G[ ] * 1.0kW MDDHT3530 MDDHT3530E D-frame
3-phase, 200V MDME152G[]* | 1.5kW MDDHT5540 MDDHT5540E
2000Kmin MDME202G[ ] * | 2.0kW MEDHT7364 MEDHT7364E | E-frame
MDME302G[]* | 3.0kW MFDHTA390 MFDHTA390E —
MDME402G[ | * 4.0kW F-frame
3-phase, — MFDHTB3A2 MFDHTB3A2E
200V MDMESOZGD* 5.0kW
MDME752G1 7.5kW MGDHTC3B4 G-frame
1500r/min | MDMEC12G1* | 11.0kW —
MDMEC52G1 * 15.0kW MHDHTC3B4 H-frame
MDME MDME044G1 * 400W
Middle inertia VMDME0G2G1 * G0OW MDDHT2407 MDDHT2407E Drarme
MDME104G[]* | 1.0kW MDDHT2412 MDDHT2412E
2000r/min MDME154G[ ] * 1.5kW MDDHT3420 MDDHT3420E
3-oh MDME204G[ | * 2.0kW MEDHT4430 MEDHT4430E E-frame —
Eog\s;e’ MDME304GL]* | 3.0kW MFDHT5440 MFDHT5440E
MDME404G[ ] * 4.0kW F-frame
MDME504GL 1 * 5 0KW MFDHTA464 MFDHTA464E
MDME754G1 * 7.5kW MGDHTB4A2 G-frame
1500r/min | MDMEC14G1* | 11.0kW —
MDMEC54G1 * 15.0kW MHDHTB4A2 H-frame
« Suffix of "[" in the applicable motor model represents design order.
« Suffix of " * " in the applicable motor model represents the motor structure.
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4. Check of the Combination of the Driver and the Motor

Incremental Specifications, 20-bit

Motor Driver
Power Rated Rated Model of velocity, Model of Only for
——- Type rotational Model output position, torque and position control | Frame
pPpRly speed P full-closed control type type
Single/
3-phase, MFME152G1* | 1.5kW MDDHT5540 MDDHT5540E | D-frame
200V
3-phase, MFME , MFME252G1 * | 2.5kW MEDHT7364 MEDHT7364E | E-frame
200V | Middie inertia | 2°007MIN TTVIFME452G1 | 4.5kW MFDHTB3A2 MFDHTB3A2E | F-frame
a0 MFME154G1 * | 1.5kW MDDHT3420 MDDHT3420E | D-frame
_fog\s/e’ MFME254G1 * | 2.5kW MEDHT4430 MEDHT4430E | E-frame
MFME454G1 * | 4.5kW MFDHTA464 MFDHTA464E | F-frame
Single/
3-phase, MGMEO092G]* | 0.9kW MDDHT5540 MDDHT5540E | D-frame
200V
MGME202GL[]* | 2.0kW MFDHTA390 MFDHTA390E
3-phase, MGME302G[ ] * 3.0kW F-frame
200V MGME J000/min |__MGME452G1* | 4.5kW MFDHTB3A2 MFDHTB3AZE
Middle inertia | 1000"MN T MGME602GT * | 6.0kW MGDHTC3B4 - G-frame
MGMEO094GL]* | 0.9kW MDDHT3420 MDDHT3420E | D-frame
3-phase MGME204G[]* | 2.0kW MFDHT5440 MFDHT5440E
) ’ MGME304G[]* | 3.0kW F-frame
400V MGMEs4G T |4 5k MFDHTA464 MFDHTA464E
MGME604G1 * | 6.0kW MGDHTB4A2 — G-frame
Single MHMDO021G1* | 200W MBDHT2110 MBDHT2110E | B-frame
phase, .
100V MHMD | MHMDO41G1 400W MCDHT3120 MCDHT3120E | C-frame
Single/ | High inertia | 2°°°"MN ™ MHMD022G1* | 200w MADHT1507 MADHT1507E | A-frame
3-phase, MHMDO042G1 * | 400W MBDHT2510 MBDHT2510E | B-frame
200V MHMDO082G1 * 750W MCDHT3520 MCDHT3520E | C-frame
Single/ MHME102GL]* | 1.0kW MDDHT3530 MDDHT3530E
3'588‘39’ MHME152GC]* | 1.5kW MDDHT5540 MDDHT5540E | D-frame
2000r/min | MHME202GL]* | 2.0kW MEDHT7364 MEDHT7364E | E-frame
3-phase MHME302G[]* | 3.0kW MFDHTA390 MFDHTA390E
) ’ MHME402G[ ] * | 4.0kW F-frame
200V
00 - MHMES0SGET T B0k MFDHTB3A2 MFDHTB3A2E
MAME  T9500r/min | MHME752G1 * | 7.5kW MGDHTC3B4 — G-frame
High inertia MHME104GL1* | 1.0kW MDDHT2412 MDDHT2412E |
MHME154G[]* | 1.5kW MDDHT3420 MDDHT3420E
- 2000rmin | MAME204GT* | 2.0kw MEDHT4430 MEDHT4430E | E-frame
'Eogie’ MHME304GL]* | 3.0kW MFDHT5440 MFDHT5440E
MHME404G[] * 4.0kW F-frame
HMESOZGLT 5.0k W MFDHTA464 MFDHTA464E
1500r/min | MHME754G1* | 7.5kW MGDHTB4A2 - G-frame

« Suffix of "[" in the applicable motor model represents design order.
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4. Check of the Combination of the Driver and the Motor

Before Using

the Products | Absolute Specifications, 17-bit

This driver is designed to be used in a combination with the motor which are specified by
us. Check the series name of the motor, rated output torque, voltage specifications and
encoder specifications.

CELWEGEEY Do not use in other combinations than those listed below.
Motor Driver
. Model of velocity,
::W?r Type Rate: rztea:lonal Model ::tte:t position, torque and | Frame
PPly p P full-closed control type
MSME5AZS1 * 50W MADHT1105 A-frame
Single phase, MSMEOQ11S1 * 100W MADHT1107
100V MSME021S1 * 200W MBDHT2110 B-frame L
MSMEQ041S1 * 400W MCDHT3120 C-frame
MSME5AZS1 * 50W
MSMEOQ12S1 * 100W MADHT1505 A-frame
Single/ MSME02251 * 200W MADHT1507
3-phase, MSMEQ042S1 * 400W MBDHT2510 B-frame
200V MSME082S1 * 750W MCDHT3520 C-frame
MSME102S[ ] * 1.0kW
MSME 5000 MSME152S ] * 1 5kW MDDHT5540 D-frame
Low inertia MSME202S[ ] * 2.0kW MEDHT7364 E-frame
3-phase, MSME302S[ ] * 3.0kW MFDHTA390 —
200V MSME402S[ ] * 4.0kW F-frame
MSME502S[ ] * 5.0kW MFDHTB3A2
MSME084S1 * 750W MDDHT2412
MSME104S[ ] * 1.0kW MDDHT3420 D-frame
3-0h MSME154S[ ] * 1.5kW MDDHT3420
'208\5,6’ MSME204S[] * 2.0kW MEDHT4430 E-frame
MSME304S[ ] * 3.0kW MFDHT5440
MSME404S[ ] * 4.0kW F-frame
MSME504S[ ] * 5.0kW MFDHTA464
Single/3-phase, MDME102S[] * 1.0kW MDDHT3530 D-frame —
200V MDME152S[] * 1.5kW MDDHT5540
. MDME202S[ ] * 2.0kW MEDHT7364 E-frame
2000r/min
MDME302S[] * 3.0kW MFDHTA390
MDME402S[] * 4.0kW F-frame
dphase. MDME5025(] * 5.0kW MFDHTB3A2
MDME752S1 * 7.5kW MGDHTC3B4 G-frame
1500r/min MDMEC1281 * 11.0kW
MDMEC52S1 * 15.0kW MHDHTC3B4 H-frame
MDME MDME04481 * 400W
Middle inertia MDME064S1 * 600W MDORTET | ame| T
MDME104S[] * 1.0kW MDDHT2412
2000r/min MDME154S[] * 1.5kW MDDHT3420
3-oh MDME204S[] * 2.0kW MEDHT4430 E-frame
'4pog\5/e’ MDME304S[] * 3.0kW MFDHT5440
MDME404S[] * 4.0kW F-frame
MDME504S[] * 5.0kW MFDHTA464
MDME75481 * 7.5kW MGDHTB4A2 G-frame
1500r/min MDMEC1481 * 11.0kW
MDMEC5451 * 15.0kW MHDHTB4A2 H-frame
+ Suffix of "[" in the applicable motor model represents design order.
« Suffix of " * " in the applicable motor model represents the motor structure.
+ Default of the driver is set for the incremental encoder specifications.
When you use in absolute, make the following operations.
a) Install a battery for absolute encoder.
b) Switch the parameter Pr0.15 (Absolute encoder setup) from "1 (default)" to "0".
+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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4. Check of the Combination of the Driver and the Motor

Absolute Specifications, 17-bit

Motor Driver
. Model of velocity,
::W?r Type Rate«; rzteajlonal Model ::tte:t position, torque and Frame
PPly P P full-closed control type
S'”Q'Zﬁ%@hase' MFME152S1 * 1.5kW MDDHT5540 D-frame
3-phase, MEME MFME25251 * 2.5kW MEDHT7364 E-frame
200V iddle inerti 2000r/min MFME452S1 * 4.5kW MFDHTB3A2 F-frame
30 Middle inertia MFME154S1 * 1.5kW MDDHT3420 D-frame
'Eog\s;e’ MFME254S1 * 2 5kW MEDHT4430 E-frame
MFME454S1 * 4.5kW MFDHTA464 F-frame
S'”Q'Z&'{’/hase' MGME092S[ ] * 0.9kW MDDHT5540 D-frame
MGME202S[ ] * 2.0kW MFDHTA390
3-phase, MGME302S[ ] * 3.0kW F-frame
200V MGME MGME45251 * 4.5kW MFDHTB3A2
Middle inorti 1000r/min MGME602S1 * 6.0kW MGDHTC3B4 G-frame
iddle inertia MGME094S[ ] * 0.9kW MDDHT3420 D-frame
MGME204S[ ] * 2.0kW MFDHT5440
3'25‘8\5/9’ MGME304S[ ] * 3.0kW ——— F-frame
MGME45451 * 4.5kW
MGMEB04S1 * 6.0kW MGDHTB4A2 G-frame
Single/ MHME102S[] * 1.0kW MDDHT3530
- D-f
3 Sgg\s}e’ MHME152S[] * 1.5kW MDDHT5540 rame
2000r/min MHME202S[ ] * 2.0kW MEDHT7364 E-frame
MHME302S[] * 3.0kW MFDHTA390
3'588\3/9’ MHME402S[ ] * 4.0kW MFDHTB3A2 F-frame
MHME502S[] * 5.0kW
MHME 1500r/min MHME75251 * 7.5kW MGDHTC38B4 G-frame
High inertia MHME104S[] * 1.0kW MDDHT2412 Doframe
MHME154S[] * 1.5kW MDDHT3420
soh 20001/min MHME204S[] * 2.0kW MEDHT4430 E-frame
-Eog\s/e’ MHME304S[] * 3.0kW MFDHT5440
MHME404S[] * 4.0kW F-frame
MHME504S[] * 5.0kW MFDHTA464
1500r/min MHME754S1 * 7.5kW MGDHTB4A2 G-frame

+ Suffix of "[" in the applicable motor model represents design order.

« Suffix of " * " in the applicable motor model represents the motor structure.
+ Default of the driver is set for the incremental encoder specifications.
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a) Install a battery for absolute encoder.
b) Switch the parameter Pr0.15 (Absolute encoder setup) from "1 (default)" to "0".
+ Only for position control type does not support the 17-bit absolute specification.

It supports only 20-bit incremental specification.

When you use in absolute, make the following operations.




4. Check of the Combination of the Driver and the Motor

Junction cable for motor

Before Using
the Products

Encoder cable

Motor series Incremental Specifications, 20-bitN°*®'| Absolute Specifications, 17-bit Nt I;zt;l
MSMD 50W to 750W MFECAO ** OEAM — 7-98
MFECAOQ ** OMJD MFECAOQ ** OMJE
(Highly bendable type, Direction of motor shaft) (Highly bendable type, Direction of motor shaft)
MFECAO ** OMKD MFECAO ** OMKE
MSME 50W (Highly bendable type, Opposite direction of motor shaft) (Highly bendable type, Opposite direction of motor shaft) 7-98
to 750W (200V) MFECAOQ ** 0TJD MFECAO ** 0TJE 7-99
(Standard bendable type, Direction of motor shaft) (Standard bendable type, Direction of motor shaft)
MFECAOQ ** 0TKD MFECAO ** 0TKE
(Standard bendable type, Opposite direction of motor shaft) | (Standard bendable type, Opposite direction of motor shaft)
MSME 750W (400V), MFECAOQ ** OESD note)2 MFECAOQ ** OESE o2 L
1.0kW to 5.0kW MFECAQ ** OETD neote) MFECAQ ** OETE no®©?®
MFECAQ ** OESD note)2 MFECAQ ** OESE™te)?2
MDME ~ 400W to 15.0kW MFECAQ ** OETD et MFECAQ ** OETE "% +.99
MFME 1.5kW to 4.5kW MFECAOQ ** OETD MFECAO ** OETE to
MFECAOQ ** OESD note)2 MFECAOQ ** OESE o2
MGME 0.9kW to 6.0kW MFECAQ ** OETD e MFECAO ** OETE "? 7-100
MHMD 200W to 750W MFECAO ** OEAM —
MFECAOQ ** QESD note)2 MFECAOQ ** OESE o2
MHME 1.0kW to 7.5kW MFECAO ** OETD "t MFECAO ** OETE "%

Note)1 “**” represents the cable length. Note)2 Design order: C (0.9kW to 5.0kW (MGME: to 3.0kW)) Note)3 Design order:1

Motor cable/ Brake cable

Note)1 “**” represents the cable length.

Caution -*

Related page --%| - For other cable, connector and connector kit, refer to P.7-100 “Options”

option.

+ Motor cable (for MHME 7.5kW, MGME 6.0kW, MDME 7.5kW to 15.0kW) is not prepared in
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. Motor cable Note)! Note Detail
)1
sl without Brake with Brake L OCELL page
MSMD 50W to 750W MFMCAQ ** OEED - MFMCBO ** 0GET | 7101
MFMCAO ** ONJD MFMCBO ** OPJT
( Highly bendable type, Highly bendable type, )
Direction of motor shaft, Direction of motor shaft,
MFMCAO ** ONKD MFMCBO ** OPKT .
Highly bendable type, ) Highly bendable type, ) 7-101
Opposite direction of motor shaft _ Opposite direction of motor shaft
MSME  50Wto 750W MFMCAO ** ORJD MFMCBO ** 0SJT | 7-106
Standard bendable type,) Standard bendable type,
Direction of motor shaft Direction of motor shaft
MFMCAOQ ** ORKD MFMCBO ** 0SKT
Standard bendable type, ) Standard bendable type, )
Opposite direction of motor shaft Opposite direction of motor shaft
MSME 1.0kW to 2.0kW (200V) n MFMCAO ** 2FCD
MSME 750W to 2.0kW (400V) MFMCDo ™ 2ECD MFMCEOQ ** 2FCD —
MSME 3.0kW to 5.0kW MFMCAOQ ** 3ECT MFMCAOQ ** 3FCT
MDME 1.0kW to 2.0kW (200V) o MFMCAO ** 2FCD
MDME 400W to 2.0kW (400V) MFMCDO ™ 2ECD MFMCEOQ ** 2FCD —
MDME 3.0kW to 5.0kW MFMCAO ** 3ECT MFMCAOQ ** 3FCT
MFME 1.5kW (200V) MFMCAOQ ** 2ECD MFMCAOQ ** 2FCD
MFME  1.5kW (400V)
*x *x — 7-102
MEME 2.5kW MFMCFO ** 2ECD MFMCEO ** 2FCD t
MFME 4.5kW MFMCDO ** 3ECT MFMCAOQ ** 3FCT . 1006
MGME 0.9kW (200V) MEMCDO ** 2ECD MFMCAO i 2FCD
MGME 0.9kW (400V) MFMCEOQ ** 2FCD —
MGME 2.0kW to 4.5kW MFMCAOQ ** 3ECT MFMCAOQ ** 3FCT
MHMD 200W to 750W MFMCAO ** OEED — MFMCBO ** 0GET L
MHME 1.0kW, 1.5kW (200V) MEMCDO ** 2ECD MFMCAO ** 2FCD
MHME 1.0kW, 1.5kW (400V) MEMGEG ** 2FCD _
MHME 2.0kW MFMCEOQ ** 2ECD
MHME 3.0kW to 5.0kW MFMCAOQ ** 3ECT MFMCAOQ ** 3FCT



1 Before Using | 2- INStallation
the Products | Driver

Install the driver properly to avoid a breakdown or an accident.

Installation Place

1) Install the driver in a control panel enclosed in noncombustible material and placed in-
door where the product is not subjected to rain or direct sunlight. The products are not
waterproof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sul-
fide, sulfurous acid, chlorine, ammonia, sulfur, chloric gas, sulfuric gas, acid, alkaline
and salt and so on, and are free from splash of inflammable gas.

3) Where the motor is free from grinding oil, oil mist, iron powder or chips.

4) Well-ventilated and low humidity and dust-free place.

5) Vibration-free place.

6) Do not use benzine, thinner, alcohol, acidic cleaner and alkaline cleaner because they can
discolor or damage the exterior case.

Environmental Conditions

Item Conditions
Ambient temperature | 0°C to 55°C (free from freezing)
Ambient humidity 20% to 85% RH (free from condensation)
Storage temperature " (I\%gx.ctet%gesra?ure guarantee: 80°C for 72 hours free from condensation™)
Storage humidity 20% to 85% RH (free from condensation™?)
Vibration Lower than 5.88m/s? (0.6G), 10 to 60Hz
Altitude Lower than 1000m

*1 Extreme temperatures are permissible only for short period such as during transportation.
*2 Air containing water vapor will become saturated with water vapor as the temperature falls, causing dew.

1) Rack-mount type. Install in vertical position, and reserve enough space around the
servo driver for ventilation.

2) Base mount (rear mount) is standard for A/B/C/D-frame driver.

3) To change the mounting surface of A/B/C/D-frame driver, use the optional mounting brack-
et. For choosing the correct optional mounting bracket, refer to P.7-119 “Mounting Bracket”.

4) In consideration of strength of the screws and the material of the mounting base, se-
lect appropriate fastening torque for the product mounting screws, so that the screws
will not be loosened or damaged.
Example) To tighten a steel screw into a steel base

Ato G-frame: M5 2.7 to 3.3 N'm, H-frame: M6 4.68 to 5.72 N-m

Ato D-frame E to G-frame ——— H-frame
Basemount (Standard) Frontmount Front or rearmount Rearmount [Basemount]

[Rear mount] [Use mounting bracket] [Use mounting bracket]

Mounting bracket & Mounting bracket

(optional parts) / (Attachment)

<E-frame>  Fastening torque of ground terminal (M4)
to be 0.7 t0 0.8 N-m.

<F, G-frame> Fastening torque of ground terminal (M5)

tobe 1.41t0 1.6 N-m.

Fastening torque of
ground terminal (M6)
tobe 2.4 10 2.6 N'm.

Fastening torque of ground terminal (M4)
tobe 0.7 10 0.8 N-m.
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5. Installation
Driver

Mounting Direction and Spacing
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* Reserve enough surrounding space for effective cooling.

* Install fans to provide uniform distribution of temperature in the control panel.

D to H-frame is provided with a cooling fan at the bottom. (On the H-frame, the cooling
fan is also installed on the upper side.)

+ Observe the environmental conditions of the control panel described in the previous page.

] ]

Fan Control panel Fan 100mm

or more

©

8
TDirection of air flowing

from the internal
cooling fan (D to H-frame)

Bd

a

Ato F-frame | 10mm or more

or more

G, H-frame 50mm or more L

It is recommended to use the conductive paint when you make your own mounting brack-
et, or repaint after peeling off the paint on the machine for installing the products, in order
to make noise countermeasure.

Caution on Installation

+ Whenever lifting the product (during transportation/installation of H frame servo driver), two or
more persons should hold it by metallic member, not by plastic member. —

+ We have been making the best effort to ensure the highest quality, however, application of excep-
tionally large external noise disturbance and static electricity, or failure in input power, wiring and
components may result in unexpected action. It is highly recommended that you make a fail-safe
design and secure the safety in the operative range.

« If stranded wires are used as the cable, bunch the conductors of the cable using a rod terminals or
a round terminals. If stranded wires are used as they are, unexpected accidents such as an electric
shock and short circuit or injury may result.

+ There might be a chance of smoke generation due to the failure of these products. Pay an extra
attention when you apply these products in a clean room environment. ——

- Be sure to install a no-fuse breaker in the power supply. In addition, be sure to ground the
grounding terminal or grounding wire provided. (In order to prevent electric shock and malfunc-
tions, Class D grounding (grounding resistance of 100Q or less) is recommended.)

If the product is grounded insufficiently, not only the driver may not deliver its performance suf-
ficiently, but also safety hazards such as a malfunction due to a electrification or a disturbance
may be caused.

« If electric wires are bound and run through metal duct, they cannot carry the rated current due to
temperature rise. If they are forced to carry the rated current, they may burn. When determining
size of the wire.

- Do not use or store the product in a place subject to 5.88 m/s? or more vibration or shock, for-
eign materials such as dust, metallic powder and oilmist, liquids such as water, oil and grinding
fluid, close to flammable materials, or in an atmosphere of corrosive gas (HzS, SOz, NO2, Clz,
etc.) or inflammable gas under any circumstance.

Related page -<¥| - P.1-11 “Specifications” + P.1-32 “Installation of motor”

+ P.7-73 “Dimensions” + P.7-119 “Mounting bracket”
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5. Installation
Driver

+ Be sure to conduct wiring properly and securely. Insecure or improper wiring may cause the mo-
tor running out of control or being damaged from overheating. In addition, pay attention not to al-
low conductive materials, such as wire chips, entering the driver during the installation and wiring.

+ Secure the screws and earth screw on the terminal block with the torque specified in the specifi-
cation.

* When establishing a system using safety functions, completely understand the applicable safety
standards and the operating instruction manual or technical documents for the product.

* Never make an approach to the motor and the machine(s) driven by the motor while power is
applied because they may become failure or malfunction.

+ Do not use servo-on signal (SRV-ON) as the start/stop signal. Doing so may damage the built-in
dynamic brake circuit in the driver.

+ Pay attention to the heat dissipation. The driver will generate heat while the motor is in opera-
tion. Using the driver in a sealed control box may cause an abnormal heating of the control
box. A proper consideration should be given to cool the driver so that the ambient temperature
matches the specified operating temperature range.

* There is a possibility that the motor will be damaged by heat or emit smoke or dust due to a fault
in the motor itself or the driver coupled with it. A proper consideration should be given if the mo-
tor is used in a clean room or similar environment.

+ The upper fan on the H-frame driver stops during servo OFF to save energy. This is normal.

« If the dynamic brake is applied during operation at a high speed, provide approx. 10-minute
dwell period.

Restarting the motor earlier may cause a broken wire in the dynamic brake making the brake in-
operable.

+ The capacitance of capacitor in the power supply rectifier circuit decreases its capacitance with
age.
To prevent a secondary accident due to malfunction, it should be replaced with new one after
5-year use.
Replacement should be performed by us or our authorized distributor.

« Before using the product, be sure to read the instruction manual (Safety part).

Recommended Electric Wires for Driver

« For the main circuit, use electric wire that withstands at least 600 VAC with tempera-
ture rating 75°C or higher.

* When using bundled wires running through metallic conduit, the amounts of current
determined according to the reduction rate must be subtracted from the nominal allow-
able current.

* Electric wires
<In high ambient temperature>
Use heat resistant wire.

Common polyvinyl chloride wires will deteriorate by heat at a higher rate.

<In low ambient temperature>

The surface of vinyl chloride insulation becomes hardened and brittle at low tempera-
ture and needs specific protective measure when used in cold region.

+ Bend radius of the cable must be 10 times or more its finish outside diameter.

« Cables cannot be used for continuous regeneration because they are not designed for
such application.

Related page -
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» P.1-27 “Junction cable for motor”



5. Installation
Driver

Relationship between Wire Diameter and Permissible Current
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* When selecting a cable, refer to the following selection guide showing relationship be-
tween cable specification and current carrying capacity.
Example: Power supply 3-phase, 200 V, 35 A, ambient temperature 30°C

Determine the fundamental permissible current according to the - Fundamental permissible
cable conductor material (example: stranded copper wire). (For the current

purpose of this example, the ampere indicated by <> is selected from Stranded conductor Cop_»per
the table right.) (nominal cross section: mmy)| W€
Next, determine the number of conductors. (In this example, the (unit: A)
cable contains 4 conductors (3 + ground).) Determine the applicable 210 3.5 (excl.) 27
permissible current using the following formula. | _35t05.5 (excl.) 37
Applicable permissible current 5.5to 8 (excl.) 49 I
= fundamental permissible current x current reduction coefficient x current 810 14 (excl.) 61
correction coefficient 14 to 22 (excl.) 88
=37x0.7x 1.414 11 to 30 (excl.) 115
= 36.6 (A) 30 to 38 (excl.) 139
This permissible value is larger than 35 A to be carried though the 38 to 68 (excl.) 162
cable. Therefore, according to the list of recommended eco-cables, 60 to 100 (excl.) 217
the cable to be selected for the cable with nominal cross section 3.5 100 to 150 (excl.) 298
mm? is a polyethylene-insulated heat-resistant 4-conductor power 150 to 200 (excl.) 395

cable having 13.5 mm finish O.D. (approx. 14.5 mm with shield).

<Supplement> L
+ The current correction coefficient is determined using the following formula:

/(Max. permissible temp. — ambient temp.) + 30
Caution -* The current correction coefficient is determined according to the cable. Check the specification of the cable

used.
« The current reduction coefficient is provided for the case « Current reduction coefficient
where the cable (4-conductor cable in the case of example), No. of wires in a tube | Coefficient
is housed in plastic race/sheath, plastic tube, metal race/ Upto3 0.70
sheath, metal tube or flexible conduit. 4 0.63
Caution -+ Because the neutral conductor is not counted as a wire, the cur- 50r6 0.56
rent reduction coefficient for “3 or less” is applied as indicated by 7t0 15 0.49 —
(©) in the table right. 16 to 40 0.43
41 to 60 0.39
- Recommended eco-cable 61 or more 0.34

Wire category: 4-conductor polyethylene-insulated power cable with heat-resistant polyethylene sheath
(Standard: EM JIS C 3605) Maximum permissible temperature: 90°C

Conductor LS Minimum |(Reference)

Nominal Struct Outsid Insulation Sheath |(Reference)| conductor Test insulation | Approx

cross ructure JULSICE | thickness | thickness |Finish O.D. | resistance | voltage - pprox.
section | OrShape | diameter | “(mm) | “(mm) | (mm) | (20°C) | (vimin) | TEREEACS | 9SS

(mm) | (Wires/mm?) | (mm) (W/km) (MW-km) | (kg/km)
2 7/0.6 1.8 0.8 15 12.0 9.42 1500 2500 170
35 7/0.8 2.4 0.8 15 13.5 5.30 1500 2500 250
55 7/1.0 3.0 1.0 15 16.0 3.40 1500 2500 360
8 71.2 3.6 1.0 15 17.0 2.36 1500 2000 475
14 conmeaion 4.4 1.0 15 19.0 1.34 2000 1500 730
22 cog;‘;g'sgon 5.5 1.2 16 23 0.849 2000 1500 1100
38 cog;‘gg':sgon 7.3 1.2 1.8 28 0.491 2500 1500 1800

60 coggfg':;ion 9.3 15 2.0 35 0.311 2500 1500 2790 I

100 coggfggon 12.0 2.0 2.4 44 0.187 2500 1500 4630
150 cogggggon 14.7 2.0 26 51 0.124 3000 1000 6710
200 Cogggggon 17.0 2.5 2.9 60 0.0933 3000 1500 8990

(of:1111[s) x4 Shield will increase finish outside diameter by approx. 1 mm.

» Appropriate cable should be selected to have sufficient allowance for parameters such as operating ambi-

ent temperature and current.
« Current reduction coefficient, fundamental permissible current, etc., stated on this page are subject to
change due to e.g. standard revision. Consult cable manufacturers for the latest information.
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1 Before Using | 2- INStallation
the Products | Motor

Install the motor properly to avoid a breakdown or an accident.

Installation Place

Since the conditions of location affect a lot to the motor life, select a place which

meets the conditions below.

1) Indoors, where the products are not subjected to rain or direct sun beam. The products
are not waterproof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sul-
fide, sulfurous acid, chlorine, ammonia, sulfur, chloric gas, sulfuric gas, acid, alkaline
and salt and so on, and are free from splash of inflammable gas.

3) Where the motor is free from grinding oil, oil mist, iron powder or chips.

4) Well-ventilated and humid and dust-free place, far apart from the heat source such as
a furnace.

5) Easy-to-access place for inspection and cleaning

6) Vibration-free place.

7) Avoid enclosed place. Motor may gets hot in those enclosure and shorten the motor life.

Environmental Conditions

Item Conditions
Ambient temperature™ | 0°C to 40°C (free from freezing)
Ambient humidity 20% to 85% RH (free from condensation)
—-20°C to 65°C
2
Storage temperature (Max. temperature guarantee: 80°C for 72 hours free from condensation)
Storage humidity 20% to 85% RH (free from condensation™)

Vibration | Motor only | Lower than 49m/s? (5G) at running, 24.5m/s? (2.5G) at stalll
Impact | Motor only | Lower than 98m/s? (10G)
Enclosure | Motor only | P67 (except rotating portion of output shaft and connecting pin
rating |(Connector type)| part of the motor connector and the encoder connector) =™
Altitude Lower than 1000m

*1 Ambient temperature to be measured at 5cm away from the motor.

*2 Permissible temperature for short duration such as transportation.

*3 These motors conform to the test conditions specified in EN standards (EN60529, EN60034-5). Do
not use these motors in application where water proof performance is required such as continuous
wash-down operation.

*4 This condition is applied when the connector mounting screw in case of motor 750W or less are
tightened to the recommended tightening torque (Refer to P.2-11, 2-48). Be sure to use mounting
screw supplied with the connector. Correctly install and secure the gasket supplied with the cable
connector.

*5 Air containing water vapor will become saturated with water vapor as the temperature falls, causing dew.

You can mount the motor either horizontally or vertically as long as you observe the followings.
1) Horizontal mounting
* Mount the motor with cable outlet facing downward for water/oil countermeasure.
2)Vertical mounting
*Use the motor with oil seal (make-to-order in case of motor 750W or less) when
mounting the motor with gear reducer to prevent the reducer oil/grease from entering
to the motor.
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5. Installation
Motor

Oil/Water Protection

1) Don't submerge the motor cable to water or oil.
2) Install the motor with the cable outlet facing downward.

3) Avoid a place where the motor is always subject- ®
Cable
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ed to oil or water.

4) Use the motor with an oil seal when used with the
gear reducer, so that the oil may not enter to the
motor through shaft.

Oil / Water

Stress to Cables

1) Avoid a stress application to the cable outlet and connecting portion by bending or self-
weight.

2) Especially in an application where the motor itself travels, fix the junction cable into the
bearer so that the stress by bending can be minimized.

3) Take the cable bending radius as large as possible. (When you use our optional cable,
Minimum R20mm) I

Permissible Load to Output Shaft

1) Design the mechanical system so that the applied radial load and/or thrust load to the
motor shaft at installation and at normal operation can meet the permissible value
specified to each model.

2) Pay an extra attention when you use a rigid coupling. (Excess bending load may dam-
age the shaft or deteriorate the bearing life.) —

3) Use a flexible coupling with high stiffness designed exclusively for servo application in
order to make a radial thrust caused by micro misalignment smaller than the permis-
sible value.

For permissible load of each model, refer to P.1-35, “Permissible Load at Output Shaft”.

Notes on Installation

1) Do not apply direct impact to the shaft by hammer
while attaching/detaching a coupling to and from <

the motor shaft. ® Motor
(Or it may damage the encoder mounted on the

other side of the shaft.)
2) Make a full alignment. (incomplete alignment may
cause vibration and damage the bearing.) L
3) If the motor shaft is not electrically grounded, it may cause electrolytic corrosion to the
bearing depending on the condition of the machine and its mounting environment, and
may result in the bearing noise. Check and verification by customer is required.

Related page -<¥| - P.1-27 “Junction cable for motor” + P.1-28 “Installation of driver”

+» P.1-35 “Permissible Load at Output Shaft” -« P.7-79 “Dimensions”
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5. Installation

Wiring Precautions on Movable Section

Caution-:

1-34

When wiring cable bear, take the following precautions:

+ Cable bear wiring
The bend radius of the cable must be 10 times or more its finish outside diameter.

(For finish outside diameter, refer to P.1-31 How to Install, “Relationship between Wire
Diameter and Permissible Current” and associated tables.)

Do not fix or bundle wires in the cable bear.

When securing the cable, fix it only at non-movable ends of the cable bear where the
cable is free from any stress (e.g. tension). (Avoid tight lock.)

[Recommended cable bear wiring]

/ Cable bear

Cable Cable end

Do not keep the cable loosened (too long) or under tension (too short).
Otherwise, the sheath will be cracked by internal wall of the cable bear, tangled by other
cable, etc., causing unpredictable troubles.

- Cable distortion

Keep the cable free from twists or kinks.
Distorted cable will cause loose connection, lowering performance and reliability.

- Lamination factor of cable in cable bear
Place cables on a flat surface in parallel without bringing them into contact with each
other and measure the dimension necessary to cover these cables. Then select a ca-
ble bear which is wider than the measured dimension.
The lamination factor of cables should be lower than 60% (recommended factor is 30%
or below).
Do not run smaller and larger size cables in the same cable bear. Thin cables may
break under the pressure of thick cables. If it is necessary to mix cables of different
size, isolate them by using suitable separating material such as partition.

[Wiring arrangement in cable bear — example]

O Q0O AIOIOIOIO

\ \
Cable Partition Cable Partition

QO

\
Thick cable Thin cable




6. Permissible Load at Output Shaft

Motor

Before Using
the Products

Radial load (P) direction Thrust load (A and B) direction
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P
Unit : N (1kgf=9.8N)
At assembly During running
Motor Motor output _ Thrust load _ Thrustload A| [
series Radial thrust . . . . Radial thrust and
A-direction|B-direction B-direction
50W, 100W 147 88 117.6 68.6 58.8
MSMD 200W, 400W 392 147 196 245 98
750W 686 294 392 392 147
50W, 100W 147 88 117.6 68.6 58.8
200W, 400W 392 147 196 245 98 e —
750W (200V) 686 294 392 392 147
MSME 750W (400V),
1.0kW, 1.5kW, 490 196
2.0kW, 3.0kW 980 588 686
4.0kW, 5.0kW 784 343
400W to 2.0kW 490 196
980 588 686
3.0kW
4.0kW 784 343
MDME 1666 784 980
5.0kW
7.5kW 2058 980 1176 1176 490
11.0kW, 15.0kW 4508 1470 1764 2254 686
0.9kW 980 588 686 686 196
2.0kwW 1666 784 980 1176
MGME 3.0kW 490
1470 p—
4.5kW 2058 980 1176
6.0kW 1764 588
1.5kW 980 588 490 196
MFME 686
2.5kW, 4.0kW 1862 686 784 294
200W, 400W 392 147 196 245 98
MHMD
750W 686 294 392 392 147
1.0kW, 1.5kW 980 588 686 490 196
MHME 2.0kW to 5.0kW 1666 784 980 784 343
7.5kW 2058 980 1176 1176 490
When the load point varies, calculate the permissible radial load, P (N) from the distance
of the load point, L (mm) from the mounting flange based on the formula of the right ta-
ble, and make it smaller than the calculated result.

1-35



Output Shaft

l 6. Permissible Load at

Motor

L
P
Motor Motor Formula of Lgad Motor Motor Formula of Lgad
. and load point . and load point
series output o series output o
_ 35833 _ 33957
50w P= L+39 0.9kW P= L+14.5
_ 4905 _ 69384
100W P= L+59 2.0kW P= L+19
14945 MGME 86730
MSMD 200W P= L+46 3.0kw P= L+19
_ 19723 4.5kW _ 89964
4oow P=+655 6.0kW P="20
_ 37044 _ 25235
750W P= L+77 1.5kW P= L+19
_ 3533 _ 40376
50W P= L+39 MFME 2.5kW P= L+19
_ 4905 _ 42336
100W P= L+59 4.0kW = L+19
_ 14945 _ 14945
200W P= L+46 200W P= L+46
_ 19723 _ 19723
MSME 400W P= L+65 5 MHMD 400W P= L+65 5
_ 37044 _ 37044
750W (200V) P= L+77 750W P= L+77
750W (400V) p— 20090 1.0kW p— 24255
1.0kW to 3.0kW L+13.5 1.5kW L+14.5
4.0kW _ 36848 _ 46256
5 OkW P= L+14.5 MHME | 2.0kW to 5.0kW = L+19
400W _ 20090 _ 89964
600W P= 14135 7.5kW P="20
_ 20580
1.0kW to 2.0kW | P= L+145
_ 36848
3.0kW P= L+14.5
MDME
4.0kW p— 42336
5.0kW L+19
_ 89946
7.5kW P= L+20
11.0kW p— 200606
15.0kW L+31
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Preparation EC Directives

1. Conformance to international standards

EC Directives

The EC Directives apply to all such electronic products as those having specific functions
and have been exported to EU and directly sold to general consumers. Those products
are required to conform to the EU unified standards and to furnish the CE marking on the
products.

However, our AC servos meet the relevant EC Directives for Low Voltage Equipment so
that the machine or equipment comprising our AC servos can meet EC Directives.

EMC Directives

MINAS Servo System conforms to relevant standard under EMC Directives setting up
certain model (condition) with certain locating distance and wiring of the servo motor and
the driver. And actual working condition often differs from this model condition especially
in wiring and grounding. Therefore, in order for the machine to conform to the EMC Di-
rectives, especially for noise emission and noise terminal voltage, it is necessary to ex-
amine the machine incorporating our servos.

Conformity to UL Standards

Observe the following conditions of (1) and (2) to make the system conform to UL508C

(E164620).

(1) Use the driver in an environment of Pollution Degree 2 or 1 prescribed in IEC60664-1.
(e.g. Install in the control box with IP54 enclosure.)

(2) Make sure to install a circuit breaker or fuse which are UL recognized (Listed @
marked) between the power supply and the noise filter.

Use a copper cable with temperature rating of 75°C or higher.

For rated current of circuit breaker and fuse, refer to P.2-10 “Driver and List of Appli-
cable Peripheral Equipments”.

(3) Over-load protection level
Over-load protective function will be activated when the effective current exceeds
115% or more than the rated current based on the time characteristics (see the next
page). Confirm that the effective current of the driver does not exceed the rated cur-
rent. Set up the peak permissible current with Pr0.13 (Setup of 1st torque limit) and
Pr5.22 (Setup 2nd torque limit).

SEMI F47

+ Includes a function in compliance with the SEMI F47 standard for voltage sag immunity
under no load or light load.
+ Ideal for the semiconductor and LCD industries.

(1) Excluding the single-phase 100-V type.
(2) Please verify the actual compliance of your machine with the F47 standard for volt-
age sag immunity.

For Overload protection time characterstics, refer to P.6-14.



1. Conformance to international standards
EC Directives

Conformed Standards

Driver Motor —
EN55011
g'i\r"e%ﬁves EN61000-6-2 -
EN61800-3
o
Low-Voltage EN60034-1 3
Directives | C1\01800-5-1 EN60034-5 g
EC Direc- =2
tives Machinery | EN954-1 (Cat. 3) >
Directives | 1SO13849-1 (PL c,d)(Cat. 3)
EN61508 (SIL 2) B
Functional EN62061 (SIL 2)
safety EN61800-5-2 (STO)
1) IEC61326-3-1
UL1004-1
( E327868: to 750W (200V) )
from 6.0kW
UL Standards UL508C (E164620) UL1004
E327868: 400W (400V)
600W (400V), 750W (400V) e —
0.9kW to 5.0kW
CSA Standards C22.2 No.14 C22.2 No.100

IEC : International Electrotechnical Commission
EN : Europaischen Normen

EMC : Electromagnetic Compatibility

UL : Underwriters Laboratories

CSA : Canadian Standards Association

Pursuant to the directive 2004/108/EC, article 9(2) —
Panasonic Testing Centre
Panasonic Service Europe, a division of
Panasonic Marketing Europe GmbH
Winsbergring 15, 22525 Hamburg, F.R. Germany

* Only for position control type does not support functional safety" standards.

Use options correctly after reading Operating Instructions of the options to better understand
the precautions.
Take care not to apply excessive stress to each optional part.
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1. Conformance to international standards
EC Directives

Installation Environment

Use the servo driver in the environment of Pollution Degree 1 or 2 prescribed in
IEC-60664-1 (e.g. Install the driver in control panel with IP54 protection structure.)

100V/200V Metallic control box
Power Noise filter for signal lines ™ Driver
supply - XA Noise filter for
Residual P ) L
i Gircuit Noise filter ® L1 signal lines 2
O ) Ol e | v
R e
L1C w
—4 )¢ &
Surge ® Vi X6
absorber Noise filter for H ) @
signal lines LN
Noise filter for | Ato F-frame:
@ @ signal lines Motor cable
X3 without shield
Insulated power supply Noise filter f cable
l@ for interface x4 “sigfﬁ lines | G, H-frame:
W}‘ety *3| | Motor cable
D troll with shield
L@ Controller ‘ @ controller cable

— Ground (PE)

*1 A to D-frame: Noise filter for signal lines, E to H-frame: Noise filter for signal lines <Power supply cable>
*2 A to F-frame: Noise filter for signal lines, G, H-frame: Noise filter for signal lines <Motor cable>
*3 Only for position control type is not provided with X3 terminal.

400v Metallic control box
Power Noise filter for signal lines ™ Driver
supply - XA Noise filter for
Residual P . L
O currenédevice Noise filter ® \‘@: t; «g | Signal lines 2 Motor
RCD D)
( ) D L3 3 / ® “
24V V%I) )
ov D
Surge ® Y X6
absorber Noise filter for H) @
signal lines %
Noise filter for | D to F-frame:
@ ® signal lines Motor cable
X3 without shield
Insulated power supply Noise filter f cable
l@ forinterface X4« signal ines G, H-frame:
Safety 3 Motor cable
@ controller | | With shield
L@ Controller ‘ @ cable

— Ground (PE)
*1 D to F-frame: Noise filter for signal lines, G, H-frame: Noise filter for signal lines <Power supply cable>

*2 D to F-frame: Noise filter for signal lines, G, H-frame: Noise filter for signal lines <Motor cable>
*3 Only for position control type is not provided with X3 terminal.

+ Mandatory requirements to conform to EMC directive
- Install the servo driver on the metallic casing (control board).
- Install noise filter and lightning surge absorber in the power supply line.

- Use braided shield cable (tin plated annealed copper wire) for I/O signal cable and
encoder cable.

- Provide the noise filter, as shown in the figure, for each cable, 1/0O line and power
source line to be connected to the servo driver.

- Shield of cables not shown on the figure should be directly grounded through PE.

Because these conditions for EMC directive are affected by status of connected de-

vices, wiring, connection and location, compliance should be checked after completing
installation.




1. Conformance to international standards

EC Directives

+ Details of cable (left-hand figure)

Noise filter
Symbol From To Cable function |Length| Remarks Shield | for signal
lines
H o
@ Breaker Noise filter Power line 2m Single phase none none )
or 3-phase g
3
@ Noise filter Servo driver Power line 2m — none with )
® Servo driver | Servo motor | Junction cable |5, - * with
for motor
® Servo driver | Servo motor | Junction cable | 5, - with with
for encoder
® Switch box Servo driver I/0 cable 3m - with with
® Frame ground Noise filter FG line im - none none
@ Frame ground Noise filter FG line im — none none
AC power supply | Switch box Power line im — none none

*1 Frame A to F: none, Frame G and H: with.

+ Refer to P.2-6 for a left-hand figure and the list of the Peripheral Equipments after .

Caution

the precautions.
Take care not to apply excessive stress to each optional part.

Use options correctly after reading Operating Instructions of the options to better understand
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2 1. Conformance to international standards

Preparation Composition of Peripheral Equipments

Power Supply

100V type : Single phase, 100V +Ig:;°
(A to C-frame) °
200V type : Single/3-phase, 200V +1 g:f’
(A to D-frame) e
200V type : 3-phase, 200V ’1‘3’;
(E to H-frame) e
400V type : Main power supply  3-phase, 380V +: g:f’
(D to H-frame) °

: Control power supply DC 24V +15%

to

to

to

to

120V

240V

230V

480V

+10%
—15%
+10%
—15%
+10%
—15%
+10%
—15%

50/60Hz

50/60Hz

50/60Hz

50/60Hz

(1) This product is designed to be used in over-voltage category (installation category) IlI

of EN 61800-5-1:2007.

(2) Use an insulated power supply of DC12 to 24V which has CE marking or complies

with EN60950.

* Use sheathed (jacketed) cable, twisted cable or closely bundled cable for power cable.
* Power cable and signal wires must be sufficiently isolated from each other.

Twisted Servo driver

L1C
L2C

Closely bundled cable

United

Servo driver

Circuit Breaker

Install a circuit breaker which complies with IEC Standards and UL recognized (Listed
and @ marked) between power supply and noise filter.
The short-circuit protection circuit on the product is not for protection of branch circuit.
The branch circuit should be protected in accordance with NEC and the applicable local

regulations in your area.

For driver and applicable peripheral equipments, refer to P.2-10 "Driver and List of Applicable

Peripheral Equipments".
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1. Conformance to international standards
Composition of Peripheral Equipments

Noise Filter

Option part No. Voltage spet_:lflcatlons Manufacturer’s Appllcable Manufacturer L——
for driver part No. driver (frame)
DVOP4170 Single phase 100V/200V SUP-EK5-ER-6 A, B-frame
3-phase 200V A, B-frame
DVOPM20042 | Single phase 100V/200V | 3SUP-HU10-ER-6 3
C-frame ) ]
3-phase 200V Okaya Electric Ind. 2
DVOP4220 Single/ 3-phase 200V | 3SUP-HU30-ER-6 D-frame )
DVOPM20043 3-phase 200V 3SUP-HU50-ER-6 E-frame
DVOP3410 3-phase 200V 3SUP-HL50-ER-6B F-frame
* Recommended components
Model No. Voltage spetlzlflcahons Rated Applicable driver Manufacturer
for driver current (frame)
RTHN-5010 10 A, B, C-frame
RTHN-5030 30 D-frame TDK-Lambda Corp.
RTHN-5050 3-phase 200V 50 E, F-frame
FS5559-60-34 60 G-frame
FS5559-80-34 80 H-frame —
FN258L-16-07 16 D, E-frame
Schaffner
FN258L-30-07 3-phase 400V 30 F-frame
FN258-42-07 P 42 G. H-frame
FN258-42-33 42 ’
CENEILER - Select a noise filter whose capacity is commensurate with the power source capacity (in

consideration of the load condition).

* For the detailed specifications of each noise filter, contact the manufacturer.

* When two or more servo drivers are used with a single noise filter at the common pow-
er source, consult with the noise filter manufacturer.

+ Do not run the input and output wiring on the same passage: noise resistance will drop. (Figure
at lower right)

« Isolate the input and output line from each other. (Figure at lower left)

Isolate the input and output The effect of the noise filter is a little.

Noise Filter Noise Filter
AC input ” " AC output AC input -~ ; 1
2 5 2 5
3 E 6 3 E 6 —
Ground [
Ground AC output

Do not place the input and output lines
in the same duct or do not tie both in a bundle.

Surge Absorber

Option part No.

Voltage specifications
for driver

Manufacturer’s
part No.

Manufacturer

DVOP1450

3-phase 200V

R-A-V-781BXZ-4

DVOP4190

Single phase 100V/200V

R-A-V-781BWZ-4

Okaya Electric Ind.

DVOPM20050

3-phase 400V

R-A-V-801BXZ-4

When performing withstand voltage test of machine and equipment, be sure to remove the
surge absorber; otherwise, it will be damaged.

Related page -<%| - P.2-10 “Driver and List of Applicable Peripheral Equipments” - P.7-94 “Option”
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1. Conformance to international standards
Composition of Peripheral Equipments

Noise Filter for Signal Lines

Signal line, Encoder line, Control power line, Power line (A to D-frame: 100V/ 200V and
D to F-frame: 400V) and Motor line (A to F-frame).

Option part No. SERMEEITETS Manufacturer
part No.
DVOP1460 ZCAT3035-1330 TDK Corp.
* Recommended components
Option part No. Manufacturer’s Applicable driver Manufacturer
part No. (frame)
RJ8035 E-f 200V, F-f 200V
Power cable rame rame KK-CORP.CO.JP
RJ8095 G, H-frame
Motor cable T400-61D G, H-frame MICROMETALS
<Attaching signal noise filter>
Signal wire Wind cables the number of turns required to form the signal noise filter.
Power wire If sheathed (jacketed): remove the sheath (jacket) to the length so that wires (L1, L2,

L3) can be wound on the signal noise filter (including power line dedicated filter). For
effective noise reduction capability, L1, L2 and L3 should be wound together.

If not effective, increase the number of signal noise filters (including power line
dedicated filters). (See figure below.)

Motor line When installing the signal noise filter (including motor line dedicated filter) to our
optional cable, remove the sheath (jacket) to the length so that wires can be wound
on the signal noise filter (including power line dedicated filter). For effective noise
reduction capability, U, V and W should be wound together.

If not effective, increase the number of signal noise filters (including power line
dedicated filters). (See figure below.)

Encoder line  Wind cables the number of turns required to form the signal noise filter.

DVOP1460

* If not effective, increase
the number of turns.

Cover Electric wire

Sheath (jacket)

* If not effective, increase
the number of turns.

FG line

DVOP1460

Electric wire
Sheath (jacket) /\ Cover

*If not effective, increase
the number of filters.

FG line
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1. Conformance to international standards
Composition of Peripheral Equipments

Residual current device

Install a type B Residual current device (RCD) at primary side of the power supply. I

(1) To prevent electric shock, be sure to connect the ground terminal (@) of the driver,
and the ground terminal (PE) of the control panel.

(2) The ground terminal (@) must not be shared with other equipment. Two ground ter-
minals are provided.

Structure of control board

o
=

(1]
©

()

=

[

=
o

=1

If there is a gap at cable inlet/outlet, mounting hole of operation panel or a door, radio
waves will penetrate into or radiate out through the gap. To prevent unfavorable condi-
tions due to radio frequency activities, observe the following control board design and
selection instruction.

* The control board should be made of metal which provides electrical continuity.

* The control board should not have electrically-isolated conductor.

« All units installed in the casing should be grounded to the case.

Increasing noise resistance of control I/O signal

When noise is applied to the control input/output, it causes displacement and malfunc-

tioning of 1/0 signal.

+ X1 to X7 are secondary side circuit which should be isolated from the primary power
source (24 VDC control power source, 24 VDC braking power source and 24 VDC for
regenerative resistor). Do not connect the secondary side circuit to the primary power
source and ground wire. Otherwise, I/O signal will cause error operation.

« Control power source (particularly 24 VDC) should be completely isolated from external
operating power source. Never connect the ground of the control power source to that
of external power source.

* The signal line should have shield, the both end of which should be connected to the
ground.

For driver and applicable peripheral equipments, refer to P.2-10 “Driver and List of Applicable
Peripheral Equipments”.

Use options correctly after reading Operating Instructions of the options to better understand
the precautions.
Take care not to apply excessive stress to each optional part.
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2. System Configuration and Wiring

P ti Driver and List of Applicable Peripheral Equipments
Rated 5 - Diameter Crimp .
; Diameter Crim, = Diameter ;
Required | Circuit Noise Surge ; operating and terminpal mand feqminad and ST
. Rated P break filter absorber Noise current of withstand | for main withstand | for control withstand and
Driver Voltage ower reaker . filter for magnetic - voltage power withstand
motor o output | atthe rated || (Single phase) |(Single phase i voltage of | circuit " voltage of §
1 (rﬂted load, (current signal (comam_oqumam main circuit | terminal | °f control SUpPlY | 1 tor cable | | VOltage o
3-phase 3-phase configuration cable block power terminal 4 brake cable
2 supply cable block
Single
phase, 510(;’ng° appron. DVOP4170 | DVOP4190
MADH | MSME |—20Y
3SIr;‘gle/ 50Wto| approx. DVOP4170 | DVOP4190
-phase,
200\, 200W | 0.5kVA DVOPM20042 | DVOP1450
Single approx. 10A 0.75mm2/
Jooy | 200w | RN DVOP4170 | DVOP4190 20A ANG1S
MBDH | MSME | Single/ approx DVOP4170 | DVOP4190 (3P+1a) | 600 VAC
3-phase, | 400W . or more
200V 0.9kVA DVOPM20042 | DVOP1450
Single approx. 0.75mmz/
Jooy | 400w | e DVOP4190 rom
MCDH | MSME | Single/ DVOPM20042 600 VAC
3-phase, | 750W ipé)&:' or more
200V ) 15A
MDME approx.
MHME TOKW T aiva DVOP1460 g g
MGME ookw | PN DVOP4190 3 3
DVOP1450 g g
3-phase, approx. 30A 3 3
MSME | DT80 | 1.0kw | PRVA DVOP4220 (3P+1a) g 5 2.0mmz/
MHME 20A g g AWG14
MDME 15Kw | aprox. = s 600 VAC
MFME : 2.3kVA s 5 or more
MDDH [sviE g g
MSME 3 3
MDME 1.0KW | approx. g g
MHME 1.8KVA 2.0mme/ A 0.52mmz/ °
MGME | 3-phase, | 0.9kW FN258L-16-07 20A AWG14 AWG20
MSME | 400V 10A R enacd DVOPM20050 (3P+1a) | 600V VAC 100 VAG
MDME approx. or more or more
MFME TSKW o akva
MHME
MDME DVOP1460
approx. 0.75mm2/
MSME 2.0kW RJ8035
3-phase, 3.3kVA 60A AWG18 0.75mm2/
MHME | 300y _ 30A | DVOPM20043 | DVOP1450 Recommended) | (p, 1) 600 VAG G
MFME 2.5kW 3p§kv:\' -5 or more 100 VAC
MEDH - or more
MSME
approx. 0.52mm2/
e | -phase. | 20 |1 asn 150 | oo | DVoPM20050|  DVOP1460 30A AWG20
MHME |~ 400v Recommended (3P+1a) 100 VAC
MFME 25w | FEON or more
approx.
MGME 20kW | PR
MDME 60A
MHME approx. 3P+1a 1 1
v sokw | PO (P12 e e
MGME DVOP1460 0.75mme/
MDME 3-phase approx RJB035 AWG1 8
MHME goov | 4.0kw epngA' S0A | DVOP3410. | DVOP14S0 |(Recommended) 5.3 05.3
MSME ’ component Terminal | S0 VAC | orminal
*5 block or more block
approx. oc loc
MFME 100A M5 M5
45kW | 6.8KVA
MGME (3P+1a)
MDME approx.
MHME 5.0kW |  7.5kVA 3.5mmz/ 3.5mmz/
MFDH | MSME AWG12 AWG12
MGME 2.0kw | approx. 600 VAC 600 VAC
3.8kVA or more or more
MSME
MDME approx. 10mm or im%é’r'
MGME 3.0kW 4.5kVA smaller
MHME
0.75mm?/
MSME
' FN258L-30-07
MDME | 3PNase, | 4 gy | BPPIOX | gg | mended| | DVOPM20050|  DVOP1460 60A o3 AWG18 032
400V 6.0kVA e (3P+1a) . 100 VAC | Terminal
MHME Terminal or more
block block
MPME ascw | abA M4 M3
MGME
MSME approx.
MDME 50kW |  7.5kVA
MHME

*1 Select peripheral equipments for single/3phase common specification according to the power source.
*2 For the external dynamic brake resistor, use the magnetic contactor with the same rating as that for the main circuit.
*3 When use the external regenerative resistor of the option (DVOPM20058, DVOPM20059), use the cable with the same diameter as the

main circuit cable.

*4 The diameter of the ground cable and the external dynamic brake resistor cable must be equal to, or larger than that of the motor cable.
The motor cable is a shield cable, which conforms to the EC Directives and UL Standards. (G, H-frame only)
*5 Use thses products to suit an international standard.

Related page --3+| Noise filter...P.7-94 Surge absorber...P.7-98

Noise filter for signal...P.7-99 Motor/brake connector...P.2-48
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I 2. System Configuration and Wiring

Driver and List of Applicable Peripheral Equipments

Rated q g Diameter Crim .
" A operating Rt Climp) and !erminpal R Diameter
Required | Circuit Noi and terminal : and
Aonli : oise current of o 5 withstand | for control - and
. Rated Power breaker Noise Surge q g withstand | for main withstand 5
Driver g " filter for magnetic it voltage power withstand
motor o output ( at the ( rated filter absorber signal contactor Contactl vo_ltag_e of_ cm:_un of control supply voltage of voltage of
rated load) | {current configuration mal:agllgcun tet:lrgg:(al power terminal mntor4cable brake cable
2 supply cable block
MDME 7.5kw | 2RO
T1kVA FS! 11mm or 0.75mm?/ 10mm or
MGME 3-phase, 6.0kW approx. 60A 5559-35-33 DVOP1450 100A smaller AWG18 smaller
skl A Fecommened (3Ps+1a) = | 600vAC =
approx. 5.3mm?/ or more
MHME 7.5kW 11KVA AWG10 13.3 mm?/ o
MGDH 05.3 5.3 =
MDME 7.5kW | RO B00VAC | o inal Torminal | AWGE 2
: 11kVA FN258-42-07 or more block 0.75mm?/ block 600 VAC o
3-phase, approx. or 60A AWG18 or more S
MGME | =, 0 | 8.0kW | gRVA 30A ',:;N258_42é3§ DVOPM0050 | 01460 | (apata) M5 100 VAG M5 =
mmende RJ8095 or more S
MHME 75w | RO component Recommended 0.75mmz/
approx. ( N ) AWG18
11kW 17KVA 100A s (Rl—iz?ri:(?eu) 0.75mm?/ 100 VAC
- FS5559-80-34 or more
3-phase, Recommendod | DVOP1450 |1 component /| 150A rmor | AWGTS ) 10mper | 21,1 mme —
200V | Lo approx. 125A component 5 (38P+1a) = 600 VAC = AWG4
22kVA or more 600 VAC
13.3mm% or more
AWGE 13.3 mm?/
MHDH | MDME 06.4 04.3 N
approx. 600 VAC " " AWG6
Tkw 17kVA 50A FN258-42-07 or more Tebrlrg;r;al 0.75mm?/ Tebrlr:ér;al 600 VAC
3-phase, or 100A *3 AWG18 or more
400V FN256-4233 DVOPH20050 (3P+1a) M6 100 VAG M4 21.1 mme/
lecommendex
o | B | eon | (Moo ormore e e
or more

+ About circuit breaker and magnetic contactor
To comply to EC Directives, install a circuit breaker between the power and the noise filter L
without fail, and the circuit breaker should conform to IEC Standards and UL recognized (Listed
and @) marked).

Suitable for use on a circuit capable of delivering not more than 5,000Arms symmetrical amperes, be-
low the maximum input voltage of the product.

Select a circuit breaker and noise filter which match to the capacity of power
supply (including a load condition).

Terminal block and protective ground terminals

- Use a copper conductor cables with temperature rating of 75°C or higher.
+ Use the attached exclusive connector for A to E-frame, and maintain the peeled off length of 8 to —
9mm. (Refer to P.2-50)

+ Fastening torque list (Terminal block screw/Terminal cover fastening screw)

. . Terminal cover fastening
Driver Terminal block screw S
. Nominal | Fastening torque |Nominal | Fastening torque
Frame Terminal name size (N-m) (ote 1) size (N-m) (e )
F200V | L1, L2, L3, L1C, L2C, B1, B2, B3, NC, U, V, W M5 1.0t0 1.7
24V.0V M3 0.4t00.6
F400v L1,L2,L3,B1,B2,B3,NC, U, VW M4 0.7t0 1.0 M3 0.19100.21
G L1C, L2C, 24V, 0V, DB1, DB2, DB3, DB4, NC M5 1.0t01.7 —
L1,L2,L3,B1,B2, NC, U, VW M5 20t02.4 M3 0.3t00.5
L1C, L2C, 24V, 0V, DB1, DB2 M4 0.7t0 1.0
H [4,12,13,81,82,NC, U, V, W M6 221025 MS 201025

+ Fastening torque list (Ground terminal screw/Connector to host controller (X4))

Connector to host
controller (X4)

Terminal block screw

Driver frame

Nominal | Fastening torque |Nominal| Fastening torque
size (N-m) Note D size (N-m) (Note D
Ato E M4 0.7t0 0.8
F,G M5 1.41t01.6 M2.6 0.3t00.35 ——
H M6 2.4t02.6

+ Applying fastening torque larger than the maximum value may result in damage to the product.

+ Do not turn on power without tightening all terminal block screws properly.

(Note 1) » Do not turn on power without tightening all terminal block screws properly, otherwise,
loose contacts may generate heat (smoking, firing).

+ To check for looseness, conduct periodic inspection of fastening torque once a year.

Remarks - Be sure to conduct wiring properly and securely. Insecure or improper wiring may cause the motor
running out of control or being damaged from overheating. In addition, pay attention not to allow
conductive materials, such as wire chips, entering the driver during the installation and wiring. —
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2. System Configuration and Wiring

Preparation Overall Wiring (A to D-frame, 100/200 V type)
Connecting Example of A to D-frame
+ Apply the voltage designated on the nameplate —— Mains
from the power source. Residual
Symmetric current should be 5000 Arms or below. current device

If the short-circuit current on the power source [!] [!] [!]
exceeds this value, use a current-limiting device
(e.g. current-limiting fuse, current-limiting circuit |:|I

breaker or transformer).

* Wiring of Main Connector (XA) JLIL
Circuit Breaker (MCCB) RN | Wiring to Connector, XA - P2-14|
To protect power supply line from overload- » Connection to input power
ing, install.a wiring circuit breaker rated to L1 (Pin-5)
the capacity of the power supply.

Noise Filter (NF) i : L2
L3
u

(Pin-4)

3 (Pin-3)
L1C (Pin-2)
2C (Pin-1)

Removes external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver.

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.

Use coil surge suppression units together

with this. - S

* Never start nor stop the servo motor
with this Magnetic Contactor.

\ "7,

\ "7

U\
—

Reactor (L) (to be supplied by customer) ——
Reduces harmonic current of the main
power.

- Wiring of Motor Connector (XB) | Wiring to Connector, XB - P.2-14|
. . . + Connection to external components
Pin B1 (6-pin), B2 (4-pin), and

B3 (5-pin) B1 (Pin-6)

- B2 and B3 to be kept shortedfor | [T - -----------
normal operation (For C-frame |  |sesssssessccesfesssssssssses
and D-frame).

* When you connect an external Regenerative resistor (optional)

regene.ratn./e r§3|stor, disconnect a L CRE] < When you use an external regenerative resistor,
short circuit wire between B2 and B3 install an external protective apparatus, such

(For C-frame and D-frame), then as thermal fuse without fail.
con.nect the external regenerative * Thermal fuse and thermostat are built in to the
resistor between B1 and B2, set up regenerative resistor (Option). If the thermal
Pr0.16 1o 1 or 2. fuse is activated, it will not resume.
» Mount the regenerative resistor on
Note that no regenerative resistor is incombustible material such as metal.
equipped in Frame A and B type.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (A to D-frame, 100/200 V type)

i_...4 - High voltage

PC (to be supplied
by customer)

Handle lever | Wiring to Connector, X7 - P.2-60
Use this for connector - Monitor output
connection. Store this
after connection for Setup support software “PANATERM” 3
other occasions. Please download from our web site. §
(Refer to P.2-50 for §
connection.) =
220000 Wiring to Connector, X1 - P.2-51 |
+ Connection to PC (PANATERM) —
| Wiring to Connector, X2 - P.2-51 |
: == « Connection to RS232, RS485
AFf=TRoes — or host controller
= W ECin]
| ool b T Wiring to Connector, X3 - P.2-53 |
i =9 —= « Connection to Safety by-pass plug
Charge lamp i '
H s L
(Red LED)" H pass —
.................................................. : Bl g Xxé
H H H B3 I
.............. Short circuit wire(B2-B3) - : | Wiring to Connector, X4 - P.2-54 |
U-phase(red) ——— HH E « Connection to host controller
V-phase(white) —! i L
W-phase(black)J s g ] ] =E Wiring to Connector, X5 - P.2-55|
* These colors are used _ « Connection to feedback scale
for optional cable. xs@p ﬂﬁ%

| Wiring to Connector, X6 -# P.2-57| —
— « Connection to encoder

I[( I

Ground Ground
terminal (earth)

Remarks -3

+ X1 to X7 are used for the
secondary circuit. To connect these
terminals to the primary power
supply (particularly, 24 VDC power

Junction cable for encoder

Junction cable for motor supply for brake), insulation is
| Wiring to Connector, XB - P.2-14| required. _ —
- Connection to motor driving phase Do not connect these terminals to
and ground the same power supply.
NS | LEH . Junction cable
. 7 for brake
o[ I 00
— ~ 5
ll_‘ j P
! ) DC Power supply 1

for brake DC24V
*1 Do not make displacement, wiring or inspection (to be supplied by customer)
while the LED is lit - cause of electric shock.

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

« Only for position control type is not provided with X2, X3 and X5.
Related page =¥ - P.2-14 “Wiring of the Main Circuit (A to G-frame, 100/200 V type)” -+ P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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2. System Configuration and Wiring

Preparation Wiring of the Main Circuit (A to D-frame, 100/200 V type)

A to D-frame, 100 V /200 V type

+ Wiring should be performed by a specialist or an authorized personnel.
+ Do not turn on the power until the wiring is completed.

* Never touch

the power connector (XA and XB) to which high voltage is applied.

There is a risk of electric shock.

* Tips on Wiring

1) Wire connector (XA and XB).

2) Connect the wired connector to the driver.
Fully insert

Power| |pepl ImceB
supply

External regenerative

resistor \ !

the connector to the bottom until it clicks.

+Check the name plate of the driver for power
specifications.

*Provide a residual current device. The residual
current device to be the one designed for "Inverter"
and is equipped with countermeasures for harmonics.

*Provide a circuit breaker.

*Make sure to provide a noise filter.

L1 *Provide coil surge suppression units to the coil of the
Lo Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
L3 Contactor.
L1C +Provide an AC Reactor.
L2C *Connect L1 and L1C, and L3 and L2C at single

phase use (100V and 200V), and don't use L2.

*Match the colors of the motor lead wires to those of the
B1 corresponding motor output terminals (U,V,W).
*Don't disconnect the shorting cable between B2 and B3

B3 (C and D frame type). Shorting cable is not required for

B2 A and B frame. Disconnect this only when the external
[Red| U regenerative register is used.
i Vv +Avoid shorting and grounding. Don't connect the

main power.
w .
+Earth-ground this.
XB

Fuse (125 V 10 A)

+To prevent electric shock, be sure to connect the ground

GenalE | i i
Grereeneﬁlr;”gvr{ _@ @ terminal (@) of the driver, and the ground terminal
(ground plate) of the control panel.
Ahese colors -The ground terminal ((2)) must not be shared with other
optional cable. :
—| Motor — iquupment.d torminal ided
. - wo ground terminals are provided.
Ground resistance: 100 Q max. .D 'st; t th th P ble to other inserti lot
For applicable wire, refer to P.2-10. *POn't connectihe earth cable to other Inserting slot,
nor make them touch.
o *Compose a duplex Brake Control Circuit so that the
< DC DC power supply brake can also be activated by an external immediate
> 24V | for brake stop signal.
X *The holding brake has no polarities.
Varistor «For the holding brake power supply capacity and how to

use the brake, refer to “Specifications of Built-in Holding
Brake” on P.2-65.

*Provide a varistor.
Connect a 10A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.

Related page --¥| - P.2-48 “Specifications of Motor connector” « P.2-50 “Wiring method to connector”
* P.7-111, 112 “Connector kit for XA” + P.7-113 “Connector kit for XB”




2 2. System Configuration and Wiring

Preparation Wiring Diagram (A to D-frame, 100/200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.

In Case of Single Phase, A to D-frame, 100 V /200 V type

Power supply Single phase, 100V —15% to 120V +10% Single phase, 200V —15% to 240V +10%
Built-in thermostat of

an external regenerative
resistor (light yellow)

Remarks -

When you use single phase,
connect the main power

E{ 2 -37 o]
Insulated 5 ALM+

DC12 to 24V
N #5%) O 36 [

N 1

In Case of 3-Phase, A to D-frame, 200 V type

Power supply 3-phase, 200V —15% to 240V +10%

between L1 and L3 terminals. - |

MCCB | % i X .
= “ Main power |
) s L2 {1 supply :
{IMC [ L1C || Control power |
= L2C | [ supply !
i |
XB I
|External regenerative resistorfz::::377" "~ B1 [XB| |
. ; B3 ;
Remove the short wire when you connect { B2 |
the external regenerative resistor. Red U '
(C, D-Frame) Motor |
* These colors v connection |

are used for W
optional cable. T |
e |

Built-in thermostat of
an external regenerative
resistor (light yellow)

McCB | & PoL L|1 1
= E : B Main power
- £ g supply
2 ; L3
|_{IMC [ L1C ] Control power
- L2C | | supply
|
XB
|Externa| regenerative resistort::::::. ------ B1 [XB
: B3
Remove the short wire when you connect ”H Bo
the external regenerative resistor. Red T U
(C, D-Frame) White
* These colors Black Vv connection
are used for W

optional cable.

1

|
|
|
|
|
|
Motor |
|
|
|
|
|
|

s
2 37
Insulated 5 ALM+
DC12 to 24V
(£5%) O 86 oy
I —
— e e e —

The wiring indicated with the broken line shall be provided only when required.
Related page -<¥:| - P.2-48 “Specifications of Motor connector” « P.2-50 “Wiring method to connector”
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2. System Configuration and Wiring
Preparation Overall Wiring (E-frame, 200 V type)

Connecting Example of E-frame

+ Apply the voltage designated on the nameplate —— Mains
from the power source. Residual
Symmetric current should be 5000 Arms or below. current device
If the short-circuit current on the power source exceeds [ 11
this value, use a current-limiting device (e.g. current- [0 ['_]
limiting fuse, current-limiting circuit breaker or |:|

ly

transformer).

* Wiring of Main Connector (XA) W
Circuit Breaker (MCCB) Ak | Wiring to Connector, XA~ P.2-18 |
To protect power supply line from overload- + Connection to input power
ing, install a wiring circuit breaker rated to
the capacity of the power supply.

Noise Filter (NF) i
[T

L1 (Pin-5)
L2 (Pin-4)
L3 (Pin-3)
L1C (Pin-2)
L2C (Pin-1)

ki

Removes external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver.

110

—

=r=~@-od

\ "N,
\ "N,
\\V N )

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.

Use coil surge suppression units together

with this. - B

* Never start nor stop the servo motor
with this Magnetic Contactor.

Reactor (L) (to be supplied by customer) ——
Reduces harmonic current of the main
power.

* Wiring of Motor Connector (XC)
Pin B1 (4-pin), B2 (2-pin), and
B3 3-pin) | Wiring to Connector, XC -+ P.2-18|
* B2 and B3 to be kept shorted for + Connection to external components
normal operation. .
B1 (Pin-
* When you connect an external | |==s=e==es (Pin:6)......:
regenerative resistor, disconnecta | | B2 (Pin-4)
short circuit wire between B2 and

B3, then connect the external ] ] .
regenerative resistor between B1 Regenerative resistor (optional)

and B2, set up Pr0.16 to 1 or 2. - When you use an external regenerative resistor,
install an external protective apparatus, such
as thermal fuse without fail.

» Thermal fuse and thermostat are built in to the
regenerative resistor (Option). If the thermal
fuse is activated, it will not resume.

* Mount the regenerative resistor on
incombustible material such as metal.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (E-frame, 200 V type)

i_...1 - High voltage

PC (to be supplied
by customer)

Handle lever | Wiring to Connector, X7 - P.2-60 < —

Use this for connector - Monitor outout \\ 4
connection. Store this P

after connection for Setup support software “PANATERM”
other occasions. Please download from our web site.

o
-
(1]
o
o
=
)
=
o
S

(Refer to P.2-50 for
connection.)

Wiring to Connector, X1 - P.2-51 |
+ Connection to PC (PANATERM) —

A885858

®Ee®
o

Wiring to Connector, X2 - P.2-51 |

- Connection to RS232, RS485
or host controller

=il

E (0]

— Wiring to Connector, X3 -+ P.2-53
g |

Connection to Safety by-pass plug

| Wiring to Connector, X4 - P.2-54|
« Connection to host controller

D0 — .
U-phase(red) Wiring to Connector, X5 - P.2-55|

V-phase(white) — ﬂf' — ETHHRN - Connection to feedback scale
W-phase(black) — J@._m
* These colors are used / | Wiring to Connector, X6 -+ P.2-57| —
for optional cable. . -
Ground Charge lamp Connection to encoder
terminal (Red LED)" Remarks -
Gﬁ\d » X1 to X7 are used for the

Junction cable

(earth) for encoder

secondary circuit. To connect these
terminals to the primary power
supply (particularly, 24 VDC power

Junction cable for motor 4 b
supply for brake), insulation is

| Wiring to Connector, XB- P.2-18 | required. —
+ Connection to motor driving phase Do not connect these terminals to
and ground the same power supply.
\ = Junction cable
' for brake
,_7
- ~ X
[[§ o L
L ) DC Power supply L

for brake DC24V
*1 Do not make displacement, wiring or inspection (to be supplied by customer)

while the LED is lit - cause of electric shock.

« The figure above shows connections on velocity, position, torque and full-closed mode driver.
« Only for position control type is not provided with X2, X3 and X5.
Related page -3 - P.2-18 “Wiring of the Main Circuit (E-frame, 200 V type)” - P.2-48 “Specifications of Motor connector”

URL: http:/industrial.panasonic.com/jp/i/fa_motor.html




Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (E-frame, 200 V type)

E-frame, 200 V type

+ Wiring should be performed by a specialist or an authorized personnel.

» Do not turn on the power until the wiring is completed.

+ Never touch the power connector (XA, XB and XC) to which high voltage is applied.
There is a risk of electric shock.

+ Tips on Wiring

1) Wire connector (XA, XB and XC).

2) Connect the wired connector to the driver.
Fully insert the connector to the bottom until it clicks.

B ] | I 5| L1
ower
supply_RCD_MCCB NF MCL 4| L2
— 3| L3
2 LiC
1 |L2C
— XA
A 4 | 81
External regenerative :
resistor . I: 3 B3
............ 2 | B2
1| NC
XC
rod U3 v
@ V —1 2|V
W
1M 1
Black| XB
GreenE —@ @
* These colors
are used for
optional cable.
— Motor —
Ground resistance: 100 Q max.

For applicable wire, refer to P.2-10.

DC
24V

I

Varistor

Fuse (125 V 10 A)

DC power supply
for brake

+Check the name plate of the driver for power
specifications.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

*Make sure to provide a noise filter.

*Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
Contactor.

+Provide an AC Reactor.

*Connect L1 and L1C, and L3 and L2C at single
phase use (100V and 200V), and don't use L2.

*Don't disconnect the shorting cable between B2 and B3.
Disconnect this only when the external regenerative
register is used.

Do not connect anything to NC.

*Match the colors of the motor lead wires to those of the
corresponding motor output terminals (U,V,W).

Avoid shorting and grounding. Don't connect the
main power.

-Earth-ground this.

To prevent electric shock, be sure to connect the ground
terminal (@) of the driver, and the ground terminal
(ground plate) of the control panel.

+The ground terminal (&) must not be shared with other
equipment.

Two ground terminals are provided.

-Don't connect the earth cable to other inserting slot,

nor make them touch.

+Compose a duplex Brake Control Circuit so that the
brake can also be activated by an external immediate
stop signal.

*The holding brake has no polarities.

*For the holding brake power supply capacity and how to
use the brake, refer to “Specifications of Built-in Holding
Brake” on P.2-65.

*Provide a varistor.

Connect a 10A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.

Related page -] - P.2-48 “Specifications of Motor connector” « P.2-50 “Wiring method to connector”

» P.7-112 “Connector kit for XA”

» P.7-113 “Connector kit for XB, XC”



2 2. System Configuration and Wiring
Preparation Wiring Diagram (E-frame, 200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.

In Case of 3-Phase, E-frame, 200 V type

Power supply 3-phase, 200V —15% to 230V +10%

Built-in thermostat of an external
regenerative resistor (light yellow)

o
-
(1]
o
o
=
Y
=
o
S

] K

{ 2 ]Mainlpower
' supp

; L3 Y

MCCB | 5
X | “q:)
g @2

<« | o ——
P4

{IMmc HLiC }Control power

N L2C || supply |
I \
|External regenerative resistor}:z:2::77"" " B1 |
: B3
Remove the short wire when you connect : —] B2 !
the external regenerative resistor. 777 NC |
Red L |
Motor |
* These colors V_|tconnection |
are used for w | —
optional cable. |
© |
1 s |
37
Insulated ALM+ |
DC12 to 24V |
(15%) @ _\—36 ALM- |
I
= /—r_/ |

The wiring indicated with the broken line shall be provided only when required.
Related page -<¥| - P.2-48 “Specifications of Motor connector” « P.2-50 “Wiring method to connector”




2. System Configuration and Wiring

Preparation

Overall Wiring (F-frame, 200 V type)

Connecting Example of F-frame

* Apply the voltage designated on the nameplate ——

from the power source.

Symmetric current should be 5000 Arms or below.
If the short-circuit current on the power source
exceeds this value, use a current-limiting device
(e.g. current-limiting fuse, current-limiting circuit
breaker or transformer).

Wiring of Main Circuit

Circuit Breaker (MCCB)
To protect power supply line from overload-
ing, install a wiring circuit breaker rated to
the capacity of the power supply.

Noise Filter (NF)
Removes external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver.

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.

Use coil surge suppression units together

with this.

* Never start nor stop the servo motor
with this Magnetic Contactor.

Reactor (L) (to be supplied by customer)
Reduces harmonic current of the main
power.

Pin B1, B2 and B3

+ B2 and B3 to be kept shorted
for normal operation.

* When you connect an external
regenerative resistor, disconnect a
short bar between B2 and B3,
then connect the external regen-
erative resistor between B1 and
B2, set up Pr0.16to 1 or 2.

Pin NC
+ Do not connect anything.

Regenerative resistor (optional)

CENELERE] - When you use an external regenerative resistor,
install an external protective apparatus, such

as thermal fuse without fail.

regenerative resistor (Option). If the thermal
fuse is activated, it will not resume.

* Mount the regenerative resistor on

incombustible material such as metal.

» Thermal fuse and thermostat are built in to the

Mains
Residual
currelntldievice
[T
Connection with input _ .,
-3 P.2-22
aik power supply .
L1
L2
L3
o
LN L L Lic
LCLL  L2C
[T T >
C ] E ----------------
RERAR :
Connection to external .
components n#P2-22
...... Bl o
...... B2 e

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (F-frame, 200 V type)

i....4: High voltage PC (to be supplied by customer)
Setup support software
“PANATERM” e
| Wiring to Connector, X7 - P.2-60| Please download
* Monitor output from our web site. g =
)
(1]
J © J Wiring to Connector, X1 - P.2-51 | §
« Connection to PC (PANATERM) g
160 Wiring to Connector, X2 ---# P.2-51 |
Hi® - Connection to RS$232, RS485
' or host controller
IS = — - |
=D - Wiring to Connector, X3 - P.2-53
uci @ — + Connection to Safety by-pass plug
___________________________________ | ©® T3 | Wiring to Connector, X4 - P.2-54
Short circuit wire ¥ E © + Connection to host controller
(B2-B3) mls || @)
S =[Em[0—— Wiring to Connector, X5 - P.2-55 |
“i © CEHTEH * Connection to feedback scale
U-phase(red) 1)
V-phase(white) e | Wiring to Connector, X6 - P.2-57|
W-phase(black) el - « Connection to encoder
* These colors are t= R KS--i
used for optional 1D emarks -
cable. S (@ * X1 to X7 are used for the secondary
EEE L \ e .
o \ circuit. To connect these terminals to —
L . .
1 \ the primary power supply (particularly,
Ground — 24 VDC power supply for brake),
terminal Groutﬂd C;aénglngp insulation is required.
(earth) (Re ) Do not connect these terminals to the
same power supply.
>
\! )
T~ Junction cable  Junction cable for motor
for brake Connection to motor driving . ., ,, Junction cable
phase and ground < for encoder
1 D
Van® i
\
L1 — = L
DC Power supply for brake | —
DC24V
(to be supplied by customer) U h
*1 Do not make displacement, wiring or inspection while the LED is lit - cause of electric shock.
« The figure above shows connections on velocity, position, torque and full-closed mode driver.
« Only for position control type is not provided with X2, X3 and X5.
Related page =¥ - P.2-22 “Wiring of the Main Circuit (F-frame, 200 V type)” -« P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (F-frame, 200 V type)

F-frame, 200 V type

+ Wiring should be performed by a specialist or an authorized personnel.
* Do not turn on the power until the wiring is completed.
+ Never touch the terminal to which high voltage is applied. There is a risk of electric shock.
* Tips on Wiring
1) Take off the cover fixing screws, and detach the terminal cover.
2) Make wiring
Use clamp type terminals of round shape with insulation cover for wiring to the termi-
nal block. For cable diameter and size, reter to "Driver and List of Applicable Periph-
eral Equipments" (P.2-10).
Tighten the terminal block screw with a torque between 1.0 and 1.7 N+m.
3) Attach the terminal cover, and fix with screws.
Tighten the screw securing the cover with a torque written on P.2-11.

Powerl |pcpl IMccB
supply

-t
External regenerative 1
N '

resistor

I L1
NFLMCH LI (2

H e

L1C

L2C

— Motor

Green

*These colors

are used for
optional cable.

®
¢

&)

Ground resistance: 100 Q max.

For applicable wire, refer to P.2-10.

DC power

supply
for brake

DC
24V

I+

Varistor

Fuse (125 V 10 A)

+Check the name plate of the driver for power specifications.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

+Make sure to provide a noise filter.

*Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer. Never
start/stop the motor with this Magnetic Contactor.

+Provide an AC Reactor.

*Don't disconnect the short bar between B2 and B3.
Disconnect this only when an external regenerative register
is used.

*Do not connect anything to NC.

*Match the colors of the motor lead wires to those of the
corresponding motor output terminals (U,V,W).

+Avoid shorting and grounding.

Don't connect the main power.

-Earth-ground this.

+To prevent electric shock, be sure to connect the ground
terminal (@) of the driver, and the ground terminal (ground
plate) of the control panel.

*The ground terminal (@) must not be shared with other
equipment.

Two ground terminals are provided.

*Don't connect the earth cable to other inserting slot,
nor make them touch.

+Compose a duplex Brake Control Circuit so that the brake
can also be activated by an external immediate stop signal.

*The holding brake has no polarities.

*For the holding brake power supply capacity and how to
use the brake, refer to “Specifications of Built-in Holding
Brake” on P.2-65.

*Provide a varistor.

Connect a 10A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.

Related page -] - P.2-48 “Specifications of Motor connector”
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2 2. System Configuration and Wiring
Preparation Wiring Diagram (F-frame, 200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.

In Case of 3-Phase, F-frame, 200 V type

Power supply 3-phase, 200V —15% to 230V +10%

Built-in thermostat of
an external regenerative
resistor (light yellow)

o
-
(1]
o
o
=
Y
=
o
S

| Terminal block }

MCCB

P —

L
I

Lo

L1 Main power
: L2 ] tsupply

; L3

{fmc LiC }Control power

supply

I
—
o
O

|External regenerative resistorfz:22:2;777 " B1

! B3
(Remove the short wire when you connect —

the external regenerative resistor.)

|
|
|
|
|
|
|
Motor |
|
|
|
|
|
|

NC
Red U
* These colors \Y connection
are used for W
optional cable. I
D|S
E{ ©
-37 —L
Insulated ALM+
DC12 to 24V
(5%) O 36 K-
pe fr

The wiring indicated with the broken line shall be provided only when required.
Related page =¥ - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring

Preparation Overall Wiring (G-frame, 200 V type)
Connecting Example of G-frame
+ Apply the voltage designated on the nameplate — Mains
from the power source. Residual
Symmetric current should be 5000 Arms or below. current device
If the short-circuit current on the power source [ 11
exceeds this value, use a current-limiting device [0
(e.g. current-limiting fuse, current-limiting circuit |:| (]
breaker or transformer). _ Connection with input . P 2.26
.. e ower suppl
- Wiring of Main Circuit AIANAI = S
Circuit Breaker (MCCB) B o o2 L1C
To protect power supply line from overloading, L2C
install a wiring circuit breaker rated to the capacity L1
of the power supply. il
Noise Filter (NF) * +— L2
Removes external noise from the power lines. And ] L3
reduces an effect of the noise generated by the L0
servo driver. — e
Magnetic Contactor (MC) LITITI o
Turns on/off the main power of the servo driver. P
Use coil surge suppression units together with this. E E
* Never start nor stop the servo motor with this E E
Magnetic Contactor. ;i
Reactor (L) (to be supplied by customer) —— E E
Reduces harmonic current of the main power. E E
Connection to external components--i-P.2-26
SN -1 SO P
B2 :
----------------------------------------------------------- 1
Regenerative resistor (optional) |pin B1 and B2 |
Remarks - * When you connect an external regenerative
- When you use an external regenerative resistor, resistor, connect the external regenerative resistor
install an external protective apparatus, such between B1 and B2, set up Pr0.16 to 1 or 2.
as thermal fuse without fail. | Pin DB1, DB2, DB3 and DB4 |
* Thermal fuse and thermostat are built in to the - Normally, leave DB3 and DB4 short-circuited.
regenerative resistor (Option). If the thermal fuse - To connect the external dynamic brake resistor,
is activated, it will not resume. refer to “Dynamic Brake” on P.2-67 Do not use
» Mount the regenerative resistor on incombustible the external dynamic brake resistor together
material such as metal. with the built-in resistor.
The wiring indicated with the broken line shall be + Do not connect anything.

provided only when required.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (G-frame, 200 V type)

H 1 High voltage

PC (to be supplied
by customer)

‘‘‘‘

| Wiring to Connector, X7 - P.2-60|

* Monitor output Setup support software “PANATERM”
Please download from our web site.

o
=
(1]
o
o
=
)
=
o
S

Wiring to Connector, X1 - P.2-51 |

+ Connection to PC (PANATERM)
o) Wiring to Connector, X2 - P.2-51 |
FLLL o ] + Connection to RS232, RS485
O - ] or host controller
H =
HE ki @l Wiring to Connector, X3 - P.2-53 |
] Al . i .
b ‘@ i @] : Connection to Safety by-pass plug
............................... m el
:‘ - i '1. & : . . o _
------------------------------ 1 . ‘ E Wiring to Connector, X4 - P.2-54|
i (@)1 H ] » Connection to host controller
H— Jl : =i (i)
U-phase—2 @) - N : =29 Wiring to Connector, X5 - P.2-55 |
V-ph ; =l . . i
phase —{[ || 'H i 1: ‘ : Connection to feedback scale
W-ph I - ol ] — :
PhaseT % - : @) . |W|r|ng to Connector, X6 - P.2-57|
Te i @ ] K - Connection to encoder
ﬁﬁ@i ] Junction cable for encoder —
|

LN o 4| o ) Short bar (DB3-DB4)

~ —— Charge lamp (LED)
Ground — . -
: Ground Do not make displacement, wiring or
terminal . . ) -
(earth) inspection while the LED is lit - cause

of electric shock.
Motor cable (Shield wire)

Connection to motor driving . ,.
phase and ground i 226 —
\ + X1 to X7 are used for the secondary

circuit. To connect these terminals to
the primary power supply (particularly,
24 VDC power supply for brake),

H insulation is required.

Do not connect these terminals to the
same power supply.

Brake cable

L

DC Power supply —
for brake DC24V
(to be supplied 5
by customer)

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

« Only for position control type is not provided.
Related page =¥ - P.2-26 “Wiring of the Main Circuit (G-frame, 200 V type)” -+ P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (G-frame, 200 V type)

G-frame, 200 V type

+ Wiring should be performed by a specialist or an authorized personnel.

* Do not turn on the power until the wiring is completed.

* Never touch the terminal to which high voltage is applied. There is a risk of electric shock.
* Tips on Wiring
1) Take off the cover fixing screws, and detach the terminal cover.
2)Make wiring
Use clamp type terminals of round shape with insulation cover for wiring to the terminal
block. For cable diameter and size, reter to "Driver and List of Applicable Peripheral

Equipments" (P.2-11).

Tighten the terminal block screw with a torque between 2.0 and 2.4 N-m (left side) and
1.0 and 1.7 N+m (right side).
3)Attach the terminal cover, and fix with screws.

Tighten the screw securing the cover with the torque written on P.2-11.

Fuse (125 V 10 A)

NC
L1C
L2C
m n L1 NC
Power

supply ™ RCD{MCCB L2 NC
m n L3 DB1
B1 DB2
— B2 NC
B NC NC
u U [ DB3
v v DB4
w w NC
E Left Right
side side

— @9

— Motor =

Ground resistance: 100 Q max.
For applicable wire, refer to P.2-11.
: ] DC power
~ DC su pI
for brake
X
Varistor

+Check the name plate of the driver for power
specifications.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

-Make sure to provide a noise filter.

+Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer. Never
start/stop the motor with this Magnetic Contactor.

Provide an AC Reactor (to be supplied by customer).

+The voltage applied across DB1 and DB2 must be 300 VAC
or below or 100 VDC or below.
*Match the connector of the motor and driver “U, V, W”.
+ Avoid shorting and grounding.
Don't connect the main power.
+For normal operation, do not disconnect the shorting bar
from DB3 and DB4: remove the bar only when the external
dynamic brake resistor is used.

+Earth-ground this.

+To prevent electric shock, be sure to connect the ground
terminal (@) of the driver, and the ground terminal (ground
plate) of the control panel.

*The ground terminal (@) must not be shared with other
equipment.

Two ground terminals are provided.

-Don't connect the earth cable to other inserting slot,
nor make them touch.

-Compose a duplex Brake Control Circuit so that the brake
can also be activated by an external immediate stop signal.

*The holding brake has no polarities.

*For the holding brake power supply capacity and how to
use the brake, refer to “Specifications of Built-in Holding
Brake” on P.2-65.

*Provide a varistor.

Connect a 10A fuse in series with the varistor.

*Do not connect anything to NC.

The wiring indicated with the broken line shall be provided only when required.

Related page -] - P.2-48 “Specifications of Motor connector”
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2 2. System Configuration and Wiring
Preparation Wiring Diagram (G-frame, 200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.

In Case of 3-Phase, G-frame, 200 V type

Power supply 3-phase, 200V —15% to 230V +10%

4] :
6N \=4 {1
! Coil surge suppression units

L

Built-in thermostat of an external
regenerative resistor (light yellow)

MCCB

Power supply
(3-phase)

L1 .
Main power
}supply

Noise filter

supply

{Imct — LiC }Control power

External -
N . -1 Bt
regenerative resistor|

DB1
DB2

Note 1) [] Bgi

|
|
|
|
|
|
|
v }Motor !
|
|
|
|
|
|

V_| [ connection

O

37
Insulated ALM+

DC12 to 24V
(£5%) [ ET-H yryve

L

Note 1)
Normally, do not disconnect the shorting bar.

The wiring indicated with the broken line shall be provided only when required.
Related page =¥ - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring

Preparation Overall Wiring (H-frame, 200 V type)
Connecting Example of H-frame
+ Apply the voltage designated on the name- —— Mains
plate from the power source. Residual
Symmetric current should be 5000 Arms or below. current device
If the short-circuit current on the power source [ 11
exceeds this value, use a current-limiting device [0
(e.g. current-limiting fuse, current-limiting circuit |:| :|
breaker or transformer).
* Wiring of Main Circuit Wy
Circuit Breaker (MCCB) Fodh
To protect power supply line from overloading,
install a wiring circuit breaker rated to the capacity
of the power supply. TTE Charge lamp (LED) ————
Noise Filter (NF) f — v?/ﬁi:;toT;Zi::%injmlzm,
Removes external noise frgm the power lines. And T the LED is lit - cause of
reduces an effect of the noise generated by the : : electric shock.
servo driver. —
LT TTT

Magnetic Contactor (MC)
Turns on/off the main power of the servo driver.

Use coil surge suppression units together with this.
* Never start nor stop the servo motor with this [ "1 1]
Magnetic Contactor.
Reactor (L) (to be supplied by customer) L2C L1C ®
Reduces harmonic current of the main power. | | |\  —T —/—~ " -/} / "}’’’V
L1/L2|L3| | Connection with input .
24 VvDC . power supply -3 P.2-30
B PPl o o | CONNEction to external . ., .o
regenera |v§ resistor components A 5
to be supplied by)
customer
*Use a power B1
supply with memm{ .. -
5Aorlarger pmmmd 0 @ A& ECCEEEEE NSNS NSRS LELL T LR PR L
capacity. B2
L
= - - T - — |_-E ----------------- T T T T T T T T
Regen(erat_lve II')e5|stor = — — hepemsrereraramammnsnna s
. optiona L — = U
Remarks - b
) Magnetic Contactor (MC
* When you use an external regenerative . 9 _ (MC)
resistor, install an external protective Dynamic Brake Tur_ns on/off the dynamic brake
apparatus, such as thermal fuse without resistor resistor. . .
fail to be supplied by) Use coil surge suppression units
: o customer together with this.
» Thermal fuse and thermostat are built in to the
regenerative resistor (Option). If the thermal
fuse is activated, it will not resume. - When you use an external dynamic brake resistor, install an
* Mount the regenerative resistor on external protective apparatus, such as thermal fuse
incombustible material such as metal. without fail.
« For wiring of the circuit, refer to “Wiring * Mount the dynamic brake resistor on incombustible material
Diagram” on P.2-31. such as metal.

* For wiring of the circuit, refer to “Wiring Diagram” on P.2-31.
* For an example of the recommended protective circuit, refer to
“Dynamic Brake” on P.2-67.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (H-frame, 200 V type)

i____1:High voltage
| Wiring to Connector, X7 - P.2-60

+ Monitor output
PRI L}@ d

EEEEEE
QOO

for encoder

Motor cable (Shield wire)

Connection to motor driving
phase and ground

-3 P.2-30

Brake cable

PC (to be supplied by customer)
Setup support software
“PANATERM”

Please download
from our web site.

Wiring to Connector, X1 ---# P.2-51 |
« Connection to PC (PANATERM)

Wiring to Connector, X2 - P.2-51 |

« Connection to RS232, RS485
or host controller

« Connection to Safety by-pass plug

Wiring to Connector, X4 - P.2-54|
« Connection to host controller

T 5= Wiring to Connector, X5 - P.2-55 |

o
-
(1]
o
o
=
)
=
o
S

« Connection to feedback scale

im=0 T R | Wiring to Connector, X6 - P.2-57|

« Connection to encoder

+ X1 to X7 are used for the secondary circuit.

Junction cable - To connect these terminals to the primary

power supply (particularly, the 24 VDC
power supply for brake and the 24 VDC
power supply for regenerative resistor),
insulation is required.

Do not connect these terminals to the same
power supply.

Pin B1and B2

* When you connect an external regenerative
resistor, connect the external regenerative
resistor between B1 and B2, set up Pr0.16
to 1 or2.

[ Pin DB1 and DB2 |

* When installing an external dynamic brake
resistor, connect the magnetic contactor (for
controlling) for external dynamic brake to
between LIC and DB1.

L g

DC Power supply
for brake DC24V |
(to be supplied il

+ The voltage applied across DB1 and
DB2 must be 300 VAC or below or 100
VDC or below.

by customer)

» Do not connect anything.

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

+ Only for position control type is not provided.

Related page -3 - P.2-30 “Wiring of the Main Circuit (H-frame, 200 V type)” -+ P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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2. System Configuration and Wiring
Preparation Wiring of the Main Circuit (H-frame, 200 V type)

H-frame, 200 V type

+ Wiring should be performed by a specialist or an authorized personnel.

* Do not turn on the power until the wiring is completed.

* Never touch the terminal to which high voltage is applied. There is a risk of electric shock.

* Tips on Wiring

1) Take off the cover fixing screws, and detach the terminal cover.

2)Make wiring
Use clamp type terminals of round shape with insulation cover for wiring to the terminal
block. For cable diameter and size, reter to "Driver and List of Applicable Peripheral
Equipments" (P.2-11).
Tighten the terminal block screw with a torque between 0.7 and 0.8 N-m (upper side)
and 2.2 and 2.5 N+m (lower side).

3)Attach the terminal cover, and fix with screws.
Tighten the screw securing the cover with the torque written on P.2-11.

+Check the name plate of the driver for power
specifications.
*Provide a residual current device. The residual current
Upper device to be the one designed for "Inverter" and is
side equipped with countermeasures for harmonics.
L1C «Provide a circuit breaker.
*Make sure to provide a noise filter.
L2C Provide coil surge suppression units to the coil of the
DB1 Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
DB2 Contactor.
*The voltage applied across DB1 and DB2 must be 300
VAC or below or 100 VDC or below.
*Provide an AC Reactor (to be supplied by customer).

Power RCD

supply[] HIMCCB

- -Do not connect anything to NC.
Power supply for /T NC *Match the connector of the motor and driver “U, V, W”.
regenerative resistor +Avoid shorting and grounding.
U Don't connect the main power.

U
\Y Vv -Earth-ground this.

W *To prevent electric shock, be sure to connect the ground
E

W terminal (@) of the driver, and the ground terminal
Lower (ground plate) of the control panel.
side *The ground terminal (@) must not be shared with other

@@ equipment.

Two ground terminals are provided.
*Don't connect the earth cable to other inserting slot,
— Motor p— nor make them touch.

Ground resistance: 100 Q max. -Compose a duplex Brake Control Circuit so that the
For applicable wire, refer to P.2-11. brake can also be activated by an external immediate
. stop signal.
S - DC DC power *The holding brake has no polarities.
> 24V supply «For the holding brake power supply capacity and how to
for brake use the brake, refer to “Specifications of Built-in Holding
Brake” on P.2-65.
*Provide a varistor.
Fuse (125 V 10 A) Connect a 10A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.
Related page -] - P.2-48 “Specifications of Motor connector”

I+

Varistor
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2. System Configuration and Wiring
Preparation Wiring Diagram (H-frame, 200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.

In Case of 3-Phase, H-frame, 200 V type

Power supply 3-phase, 200V —15% to 230V +10%

Built-in thermostat of
an external regenerative resistor

A1 o
ON (T1 and T2 terminals) é
Y
: g
S _ 5
; | ! E
MCCB § L X |
Power supply % 2 Main power
(3-phase) k%) q supply |
2 i L3 !
{}mct 1.L1C || Control power |
= L2c | supply ‘
Insulated ®)| External - B |
DC24V © Note 1) regenerative resistor [} B2
= M%z T Note 4) NG |
S e
_]\]\]\Q Coil surge suppression units Bg; |
Note 2) Note 5) Note 5) Note 5) U i
Dynamic Brake resistor { __ 1 v M)cr’}r%ction :
Note 3) I S . W |
e
s e @ | —
: S
{} mc2 E{ Motor A L & |
37
Insulated ALMF !
DC12 to 24V |
(+5%) O 86 ph-
= |
Note 1) —
Magnetic contactor MC2 must be the same as the contactor MC1 in the main circuit.
Note 2)

Servo may be turned on in the external sequence if the dynamic brake resistor deposits: to protect the
system, provide the auxiliary contact.

Note 3)
Use 1.2 Q, 400 W resistor (to be supplied by customer).

Note 4)
To use the external dynamic brake resistor:
Connect the R1 and R2 terminals to B1 and B2.
Connect the T1 and T2 terminals as shown in the left diagram.
Connect the 24 V and 0 V terminals to a 24 VDC power supply.
Connect the E terminal to the ground.
Refer to P.7-122 “Options” for the specifications of the external regenerative resistor.
Note 5)
Provide an external protective device (e.g. thermal fuse) to monitor the temperature of the external
dynamic brake resistor.

The wiring indicated with the broken line shall be provided only when required.
Related page =¥ - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring

Preparation Overall Wiring (D, E-frame, 400 V type)

Connecting Example of D, E-frame

* Apply the voltage designated on the nameplate ——

from the power source.

Symmetric current should be 5000 Arms or below.
If the short-circuit current on the power source
exceeds this value, use a current-limiting device
(e.g. current-limiting fuse, current-limiting circuit
breaker or transformer).

Wiring of Main Connector (XA)

Circuit Breaker (MCCB)
To protect power supply line from overload-
ing, install a wiring circuit breaker rated to
the capacity of the power supply.

Noise Filter (NF)
Removes external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver.

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.

Use coil surge suppression units together

with this.

* Never start nor stop the servo motor
with this Magnetic Contactor.

Reactor (L) (to be supplied by customer)
Reduces harmonic current of the main
power.

Wiring of Motor Connector (XC)

Pin B1 (4-pin), B2 (2-pin), and B3 (3-pin)

+ B2 and B3 to be kept shorted for normal
operation.

* When you connect an external regenerative
resistor, disconnect a short circuit wire

between B2 and B3, then connect the external
regenerative resistor between B1 and B2, set

up Pr0.16to 1 or 2.

Mains *Use a power
: supply with
ReSIduall 2 Aor larger
current device capacity.
L

[WININ

24 VDC power supply

for control
(to be supplied by customer)

24V

ov

BRInInE | Wiring to Connector, XD+ P.2-34|

RN + Connection to control power

| Wiring to Connector, XA - P.2-34|

+ Connection to input power

| Wiring to Connector, XC---* P.2-34|

+ Connection to external components

Regenerative resistor (optional)

+ When you use an external regenerative resistor,
install an external protective apparatus, such
as thermal fuse without fail.

* Thermal fuse and thermostat are built in to the
regenerative resistor (Option). If the thermal fuse
is activated, it will not resume.

* Mount the regenerative resistor on incombustible

material such as metal.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (D, E-frame, 400 V type)

i....4 High voltage PC (to be supplied by customer)
_ : t rt software
| Wiring to Connector, X7 - P.2-60 | SPe ALll\lpAS'IEJé)FF});:\)/I” w
* Monitor output Please download

from our web site.
Handle lever

Use this for connector
connection. Store this T
afLer connection for [V ° Wiring to Connector, X1 - P.2-51 |
?;e?;r"t‘fgsg_’gg'for - Connection to PC (PANATERM)
connection.)

o
)
©
o
8
)
]

Wiring to Connector, X2 - P.2-51 |

- Connection to RS232, RS485 ——
or host controller

gy EEERTER

Wiring to Connector, X3 - P.2-53|
+ Connection to Safety by-pass plug

| Wiring to Connector, X4 - P.2-54 |
« Connection to host controller

| Wiring to Connector, XB - ) Wiring to Connector, X5 ---* P.2-55|
+ Connection to motor o [0=) - Connection to feedback scale

U-phase(red) |
V-phase(white)

| Wiring to Connector, X6 - P.2-57 |

W-phase(black) @ © « Connection to encoder
(O
Ground + X1 to X7 are used for the secondary —
terminal = circuit. To connect these terminals to
Ground Charge lamp the primary power supply (particularly,
(earth) (Red LED)" the 24 VDC power supply for control

and the 24 VDC power supply for
brake), insulation is required.

| Do not connect these terminals to the
Junction cable —| same power supply.

for encoder NS

\ —
Motor cable (Shield wire)

"~ Brake cable Connection to motor driving
phase and ground

<3 P.2-34

f.®
e 1
DC Power suppl; for brake I:

DC24V
(to be supplied by customer) LH |

*1 Do not make displacement, wiring or inspection while the LED is lit - cause of electric shock.

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

« Only for position control type is not provided with X2, X3 and X5.
Related page =¥ - P.2-34 “Wiring of the Main Circuit (D, E-frame, 400 V type)” -+ P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (D, E-frame, 400 V type)

D, E-frame, 400 V type

+ Wiring should be performed by a specialist or an authorized personnel.
» Do not turn on the power until the wiring is completed.
* Never touch the power connector (XA, XB, XC and XD) to which high voltage is ap-

plied. There is a risk of electric shock.

+ Tips on Wiring
1) Wire connector (XA, XB, XC and XD).
2) Connect the wired connector to the driver.

Fully insert the connector to the bottom until it clicks.

DC 2 | 24V
24V 1 ov
= XD
Po | | 3 L1

wer
Supply_RCD_MCCB NF HMC|{ L 2 L2
= u 1 L3
— XA
------------- 4 B1
[ 358
------------- 2 B2
1 N
Yellow| XC
(X2)
e}~ —— |
3| U
LW
XB
©)
*These colors
are used for
optional cable.
— Motor
Ground resistance_: 10 Q max.
For applicable wire, refer to P.2-10.
M
< DC DC power supply
> 24V | for brake
L
Varistor

\Fuse (125 V10 A)

+Direct power supply for control circuit.

+Check the name plate of the driver for power
specifications.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

*Make sure to provide a noise filter.

Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
Contactor.

+Provide an AC Reactor.

+AC 3-phase power supply 400V for main circuit.

+Don't disconnect the shorting cable between B2 and
B3. Disconnect this only when the external
regenerative register is used.

*Do not connect anything to N.

*Match the colors of the motor lead wires to those of the
corresponding motor output terminals (U,V,W).

Avoid shorting and grounding. Don't connect the
main power.

-Earth-ground this.

+To prevent electric shock, be sure to connect the
ground terminal (@) of the driver, and the ground
terminal (ground plate) of the control panel.

*The ground terminal (@) must not be shared with other
equipment.

Two ground terminals are provided.

*Don't connect the earth cable to other inserting
slot, nor make them touch.

+Compose a duplex Brake Control Circuit so that the
brake can also be activated by an external immediate
stop signal.

*The holding brake has no polarities.

For the holding brake power supply capacity and how
to use the brake, refer to “Specifications of Built-in
Holding Brake” on P.2-65.

*Provide a varistor.

Connect a 10A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.

Related page -] - P.2-48 “Specifications of Motor connector” « P.2-50 “Wiring method to connector”
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2. System Configuration and Wiring
Preparation Wiring Diagram (D, E-frame, 400 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.

In Case of 3-Phase, D, E-frame, 400 V type

Power supply 3-phase, 380V —15% to 480V +10%

Built-in thermostat of an external
regenerative resistor (light yellow)

':[ ALM =
E a7 —L
Insulated 5 ALM+

DC12 to 24V
(£5%) © M 36| ALM-

T —

o
)
©
1
g
Z
| =1
Note 1
Insulated @ ) 24V || Control power |
1 DC24v O oV |[supply |
mcee [ g L |
: "'; L2 Main power |
2 supply
1 Ry |
[External regenerative resistorf.'.'.'.'.'.'_: B3 \
(Remove the short wire when you connect ——— 7’ ?\12 !
the external regenerative resistor.) h |
Motor |
connection | —

Note 1)
Shielding the circuit is recommended for the purpose of noise reduction.

The wiring indicated with the broken line shall be provided only when required.
Related page -<¥| - P.2-48 “Specifications of Motor connector” « P.2-50 “Wiring method to connector”
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2. System Configuration and Wiring
Preparation Overall Wiring (F-frame, 400 V type)

Connecting Example of F-frame

« Apply the voltage designated on the nameplate —— Mains " Use a power 24 VDC power supply
from the power source. Residual 2 ,fﬂry|arger for control

Symmetric current should be 5000 Arms or below. current device capacity. (to be supplied by customer)
If the short-circuit current on the power source <
exceeds this value, use a current-limiting device FIT1T
(e.g. current-limiting fuse, current-limiting circuit

breaker or transformer). |:| Y
* Wiring of Main Circuit oV

Circuit Breaker (MCCB) %o 2 Connection with control .

To protect power supply line from overload- power supply “+ P.2-38

ing, install a wiring circuit breaker rated to

the capacity of the power supply. Connection with input

Noise Filter (NF) power supply

Removes external noise from the power L1
lines. And reduces an effect of the noise : : L2
generated by the servo driver. — L3

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.

Use coil surge suppression units together

with this. ===

* Never start nor stop the servo motor
with this Magnetic Contactor.

% P.2-38

oY

I
ll|

Reactor (L) (to be supplied by customer)
Reduces harmonic current of the main

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
power. :
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]

Pin B1, B2 and B3

+ B2 and B3 to be kept shorted for Connection to external
normal operation. components

* When you connect an external
regenerative resistor, disconnect a B1
short bar betweenB2andB3, | [T
then connect the externalregen- | peesessessssssssssssees -
erative resistor between B1 and

B2, set up Pr0.16 to 1 or 2. Regenerative resistor (optional)

Pin NC . + When you use an external regenerative resistor,
* Do not connect anything. install an external protective apparatus, such
as thermal fuse without fail.

» Thermal fuse and thermostat are built in to the
regenerative resistor (Option). If the thermal fuse
is activated, it will not resume.

* Mount the regenerative resistor on incombustible
material such as metal.

% P.2-38

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (F-frame, 400 V type)

' i:High voltage PC (to be supplied
by customer)

| erlpg to Connector, X7 -+ P.2—60| Setup support software “PANATERM”
* Monitor output Please download from our web site.

o
-
(1]
o
o
=
)
=
o
S

Wiring to Connector, X1 - P.2-51 |

o .
+ Connection to PC (PANATERM)

Wiring to Connector, X2 --# P.2-51 |

« Connection to RS232, RS485
or host controller

Wiring to Connector, X3 - P.2-53|
+ Connection to Safety by-pass plug

—

®

@

| Wiring to Connector, X4 - P.2-54| L
» Connection to host controller

e

(&)

[E|mD

L= Wiring to Connector, X5 - P.2-55 |

o ey

e = _

U-phase(red) = ‘@‘ + Connection to feedback scale

V-phase(white) el | Wiring to Connector, X6 - P.2-57 |
W-phase(black) W i@\ ¥ B « Connection to encoder

S
~T i —
5
(. ; Y + X1 to X7 are used for the secondary circuit.
O \ To connect these terminals to the primary
— power supply (particularly, the 24 VDC power
Ground Ground Charge lamp supply for control and the 24 VDC power
terminal (earth) (Red LED)" supply for brake), insulation is required.
Do not connect these terminals to the same
ly.
L power supply.
N —
Junction cable for motor Junction cable
™ Junction cable  [Connection to motor driving ., P2.38 for encoder
for brake phase and ground <
Im Il

-

DC Power supply for brake

L
DC24Vv

(to be supplied by customer) L |

*1 Do not make displacement, wiring or inspection while the LED is lit - cause of electric shock.

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

« Only for position control type is not provided with X2, X3 and X5.
Related page -3 - P.2-38 “Wiring of the Main Circuit (F-frame, 400 V type)” -« P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (F-frame, 400 V type)

F-frame, 400 V type

+ Wiring should be performed by a specialist or an authorized personnel.
* Do not turn on the power until the wiring is completed.
* Never touch the terminal to which high voltage is applied. There is a risk of electric shock.

* Tips on Wiring

1) Take off the cover fixing screws, and detach the terminal cover.

2) Make wiring

Use clamp type terminals of round shape with insulation cover for wiring to the terminal
block. For cable diameter and size, reter to "Driver and List of Applicable Peripheral

Equipments" (P.2-10).

Tighten the terminal block screw with a torque written on P.2-11.
3) Attach the terminal cover, and fix with screws.
Tighten the screw securing the cover with a torque written on P.2-11.

DC 24V
24V oV
T
Power| |repl|mccB
supply

Green or E
Green/yelow,

(-

U
\Y
w
@)
Motor %

<

Ground resistance: 10 Q max.

For applicable wire, refer to P.2-10.

P DC power

DC
oqv | SUPPY

for brake

18

Varistor

Fuse (125 V 10 A)

+Direct power supply for control circuit.

+Check the name plate of the driver for power specifications.

*Provide a residual current device. The residual current device
to be the one designed for "Inverter" and is equipped with
countermeasures for harmonics.

*Provide a circuit breaker.

+Make sure to provide a noise filter.

*Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer. Never
start/stop the motor with this Magnetic Contactor.

*Provide an AC Reactor.

«AC 3-phase power supply 400V for main circuit.

*Don't disconnect the short bar between B2 and B3.
Disconnect this only when an external regenerative register is
used.

-Do not connect anything to NC.

*Match the colors of the motor lead wires to those of the
corresponding motor output terminals (U,V,W).

+Avoid shorting and grounding.

Don't connect the main power.

+Earth-ground this.

+To prevent electric shock, be sure to connect the ground
terminal (@) of the driver, and the ground terminal (ground
plate) of the control panel.

*The ground terminal (@) must not be shared with other
equipment.
Two ground terminals are provided.

*Don't connect the earth cable to other inserting slot, nor
make them touch.

+Compose a duplex Brake Control Circuit so that the brake
can also be activated by an external immediate stop signal.

*The holding brake has no polarities.

*For the holding brake power supply capacity and how to use
the brake, refer to “Specifications of Built-in Holding Brake” on
P.2-65.

*Provide a varistor.

Connect a 10A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.
Related page -] - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring
Preparation Wiring Diagram (F-frame, 400 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.

In Case of 3-Phase, F-frame, 400 V type

Power supply 3-phase, 380V —15% to 480V +10%

Built-in thermostat of an external
regenerative resistor (light yellow)

o
)
T
Y
g
Z
[ ......... =1
Insulated @ Note 1) 24V | | Control power |
£t bc24v © ov_|/supply
) MceB | 5 L — e
— 2 L1 )
= Main power
— 3 L2 ] fsupply
«—x 26 L3
MC{} - B1

= i B3

|External regenerative resistor} 22222270

(Remove the short wire when you connect
the external regenerative resistor.)

connection

E{ D@ -37
Insulated ALM+

DC12 to 24V o
- (+5%) M 36| ALM-

- T |

|
|
|
|
|
|
Motor i
|
|
|
|
|

Note 1)
Shielding the circuit is recommended for the purpose of noise reduction.

The wiring indicated with the broken line shall be provided only when required.
Related page =¥ - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring

Preparation

Overall Wiring (G-frame, 400 V type)

Connecting Example of G-frame

Apply the voltage designated on the name-

plate from the power source.
Symmetric current should be 5000 Arms or below.

If the short-circuit current on the power source
exceeds this value, use a current-limiting device
(e.g. current-limiting fuse, current-limiting circuit
breaker or transformer).

Wiring of Main Circuit
Circuit Breaker (MCCB)
To protect power supply line from overloading,
install a wiring circuit breaker rated to the capacity
of the power supply.

Noise Filter (NF)
Removes external noise from the power lines. And
reduces an effect of the noise generated by the
servo driver.

Magnetic Contactor (MC)
Turns on/off the main power of the servo driver.

Use coil surge suppression units together with this.

* Never start nor stop the servo motor with this
Magnetic Contactor.

Reactor (L) (to be supplied by customer)
Reduces harmonic current of the main power.

| Connection to external components--i-P.2-42

Regenerative resistor (optional)

When you use an external regenerative resistor,
install an external protective apparatus, such
as thermal fuse without fail.

Thermal fuse and thermostat are built in to the
regenerative resistor (Option). If the thermal fuse
is activated, it will not resume.

Mount the regenerative resistor on incombustible
material such as metal.

The wiring indicated with the broken line shall be
provided only when required.

Ma_ins *Use apower | 24 VDC power supply
Residual A raer | for control
current device _Lcapaciw- (to be supplied by customer)
[0 24V
|:|:| ov
Connection with control .
LI LT power supply i P2-42
ﬁnd a = = =
n Connection with input i P2-42
power supply
L1
il L2
[T L3
— !
RERER E

[Pin B1 and B2 |

* When you connect an external regenerative
resistor, connect the external regenerative resistor
between B1 and B2, set up Pr0.16 to 1 or 2.

[ Pin DB1, DB2, DB3 and DBA4 |

* Normally, leave DB3 and DB4 short-circuited.

+ To connect the external dynamic brake resistor,
refer to “Dynamic Brake” on P.2-67.
Do not use the external dynamic brake resistor
together with the built-in resistor.

+ Do not connect anything.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (G-frame, 400 V type)

i_...4:High voltage

PC (to be supplied
by customer)

Wiring to Connector, X7 - P.2-60
* Monitor output

S

Setup support software “PANATERM”

o
3
Please download from our web site. §
m © U © m Wiring to Connector, X1 - P.2-51 | g
+ Connection to PC (PANATERM)
L gEaaaE — -
i ®_® Wiring to Connector, X2 -3 P.2-51 |
jom=e H =2 - Connection to RS232, RS485
Hi 1 In=ig ’
@ i ] - or host controller
HiY 1 J‘ . -
1S - @]k a Wiring to Connector, X3 - P.2-53|
.} }@ ¢ <@y S - Connection to Safety by-pass plug
HIl | it @)l il B | — :
"""""""""""""""" " j J:, 1P Wiring to Connector, X4 - P.2-54 |
------------------------------- i i : + Connection to host controller
b @l -
eph O % il [ (-
-phase :H 2N il @l 1. [.: ] 0] Wiring to Connector, X5 - P.2-55 |
V-phase il o % SH @) ' =B . Connection to feedback scale
HEl " "
W-phase i o ] — :
P m ,H By ' S 3 Wiring to Connector, X6 -+ P.2-57|
To o ] « Connection to encoder
= &) . R
= @ " Junction cable for encoder
N © o | ° Short bar (DB3-DB4)
Ground — Charge lamp (LED)
terminal - " g Do not make displacement, wiring
(earth) or inspection while the LED is it -

cause of electric shock.
- Motor cable (Shield wire)

Connection to motor driving . L
Toee ol e 9.5 p2az —
+ X1 to X7 are used for the

S ' secondary circuit. To connect
these terminals to the primary
power supply (particularly, 24

i VDC power supply for brake),
@\ insulation is required.
Do not connect these terminals to
the same power supply. I

Brake cable

L ¥

DC Power supply

for brake DC24V |

(to be supplied 5
by customer)

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

« Only for position control type is not provided.
Related page =¥ - P.2-42 “Wiring of the Main Circuit (G-frame, 400 V type)” -+ P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html

2-41



Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (G-frame, 400 V type)

G-frame, 400 V type

+ Wiring should be performed by a specialist or an authorized personnel.
* Do not turn on the power until the wiring is completed.
+ Never touch the terminal to which high voltage is applied. There is a risk of electric shock.

* Tips on Wiring
1) Take off the cover fixing screws, and detach the terminal cover.
2)Make wiring
Use clamp type terminals of round shape with insulation cover for wiring to the terminal
block. For cable diameter and size, reter to "Driver and List of Applicable Peripheral
Equipments" (P.2-11).
Tighten the terminal block screw with a torque between 2.0 and 2.4 N-m (left side) and
1.0 and 1.7 N+m (right side).
3)Attach the terminal cover, and fix with screws.
Tighten the screw securing the cover with the torque written on P.2-11.

NC

DC —|
24V 24V

= \—ov

Fuse (125 V 10 A)

m u I L1 NC
Power
| IRCDHMCCB[{ NF L {MCH L
H u DB1
DB2
L NC
B NC
= U [ DB3
v v DB4
w w NC
Left Right
E si%le @ sli e
PP
— Motor =
Ground resistance: 10 Q max.
For applicable wire, refer to P.2-11.
] DC power
~ DC su pI
> 24V pply
for brake
L
Varistor

+Check the name plate of the driver for power specifica-
tions.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

-Make sure to provide a noise filter.

+Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
Contactor.

+Direct power supply 24 VDC for control circuit.

*Provide an AC Reactor (to be supplied by customer).

+AC 3-phase power supply 400V for main circuit.
*The voltage applied across DB1 and DB2 must be 300
VAC or below or 100 VDC or below.
-Match the connector of the motor and driver “U, V, W”.
+Avoid shorting and grounding.
Don't connect the main power.
«For normal operation, do not disconnect the shorting
bar from DB3 and DB4: remove the bar only when the
external dynamic brake resistor is used.

-Earth-ground this.

+To prevent electric shock, be sure to connect the
ground terminal () of the driver, and the ground
terminal (ground plate) of the control panel.

*The ground terminal (@) must not be shared with
other equipment.

Two ground terminals are provided.

*Don't connect the earth cable to other inserting
slot, nor make them touch.

-Compose a duplex Brake Control Circuit so that the
brake can also be activated by an external immediate
stop signal.

*The holding brake has no polarities.

*For the holding brake power supply capacity and how
to use the brake, refer to “Specifications of Built-in
Holding Brake” on P.2-65.

*Provide a varistor.

Connect a 10A fuse in series with the varistor.

*Do not connect anything to NC.

The wiring indicated with the broken line shall be provided only when required.

Related page =<3 - P.2-48 “Specifications of Motor connector”
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2 2. System Configuration and Wiring
Preparation Wiring Diagram (G-frame, 400 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.

In Case of 3-Phase, G-frame, 400 V type

Power supply 3-phase, 380V —15% to 480V +10%

Built-in thermostat of

Pl an external regenerative =
ON resistor (light yellow) é
o 3
E I’ ''''''' — §
MCCB | 3 Pl - '
Power supply % : 2 Main power !
(3-phase) 2 : supply |
S - s | S
nsulated @ Note 1) {tMCt 1 24V }Control power |
= DC24V O ov_|[supply !
T External --1 B |
i regenerative resistor| :{ g5 i
NC |
DB1 H
DB2 !
DB3
Note 2
g DB4 |
Y Motor |
V_ I connection
w | —
T
J @ ® |
&[ Motor |© am I & |
37
Insulated J‘DQ-—I—ALW |
DC12 to 24V |
(5%) O 36 b
ps
= -] |
Note 1) —
Shielding the circuit is recommended for the purpose of noise reduction.
Note 2)

Normally, do not disconnect the shorting bar.

The wiring indicated with the broken line shall be provided only when required.
Related page =¥ - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring

Preparation

Overall Wiring (H-frame, 400 V type)

Connecting Example of H-frame

+ Apply the voltage designated on the name- — Mains “Use a power 24 VDC power supply
1 su Wi
plate from the power source. Residual | 2i| %02 | for control
Symmetric current should be 5000 Arms or below. current device S || capetty. (to be supplied by customer)
If the short-circuit current on the power source oL
exceeds this value, use a current-limiting device NINTN 3
(e.g. current-limiting fuse, current-limiting circuit — =1
breaker or transformer). |:|
* Wiring of Main Circuit "ﬂ'ﬂ'ﬂ_'
Circuit Breaker (MCCB) =N
To protect power supply line from overloading,
install a wiring circuit breaker rated to the capacity
of the power supply. o Charge lamp (LED) ——
Noise Filter (NF) 2 L1C Do not make displacement,
Removes external noise from the power lines. And + wiring or_ins_pection while
reduces an effect of the noise generated by the RININ] thle ';'_ED 'ﬁ "tk' cause of
. electric shock.
servo driver. : .
—
Magnetic Contactor (MC) —7
Turns on/off the main power of the servo driver. ov 24V
Use coil surge suppression units together with this. Connection with
* Never start nor stop the servo motor with this control power . P.2-46
Magnetic Contactor. supply
Reactor (L) (to be supplied by customer) ——
Reduces harmonic current of the main power.
24 VDG L1lL2! L3! | Connection with input o P46
ower supply for = power supply :
p PPRIy 10 Connection to external .
regenerative resistor components oo P.2-46
to be supplied by)
customer
*Use a power B1
supply with  memmd RS EEE s ...
5Aorlarger pmmmsg 0000 (SN EESSSESEEEEEEEE L LT
capacity. B2
= - - e — Fojeeesssssssnnannann LTI Ty
Regen?rat_lve II')eS|stor L :+ — — :_E ___________________ b e,
~ OptIOI’la i — [ ] o o
Remarks - b

* When you use an external regenerative
resistor, install an external protective

Dynamic Brake

Magnetic Contactor (MC)
Turns on/off the dynamic brake

apparatus, such as thermal fuse without resistor resistor. . .
: to be supplied by) Use coil surge suppression units
fail. (customer

» Thermal fuse and thermostat are built in to the
regenerative resistor (Option). If the thermal
fuse is activated, it will not resume.

together with this.

» Mount the regenerative resistor on
incombustible material such as metal.

« For wiring of the circuit, refer to “Wiring
Diagram” on P.2-47.

» When you use an external dynamic brake resistor, install an
external protective apparatus, such as thermal fuse
without fail.

* Mount the dynamic brake resistor on incombustible material
such as metal.

+ For wiring of the circuit, refer to “Wiring Diagram” on P.2-47.

« For an example of the recommended protective circuit, refer to
“Dynamic Brake” on P.2-67.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (H-frame, 400 V type)

H i : High voltage PC (to be supplied by customer)
mmmees | Wiri - Setup support software
iring to Connector, X7 - P.2-60 “PANATERM”
+ Monitor output Please download —
YO @ W@ from our web site.

Wiring to Connector, X1 - P.2-51 |
+ Connection to PC (PANATERM)

o
-
(1]
o
o
=
)
=
o
S

| Wiring to Connector, X2 -3 P.2-51 |

» Connection to RS232, RS485 —
or host controller

+ Connection to Safety by-pass plug

Wiring to Connector, X4 - P.2-54|
« Connection to host controller

=m0 Wiring to Connector, X5 - P.2-55 |

» Connection to feedback scale

Wiring to Connector, X6 - P.2-57
+ Connection to encoder

. + X1 to X7 are used for the secondary circuit. To
Junction cable connect these terminals to the primary power
for encoder supply (particularly, the 24 VDC power supply for
control, the 24 VDC power supply for brake, and —
the 24 VDC power supply for regenerative
U-phase resistor), insulation is required.

V-phase SDL? n?t connect these terminals to the same power
W-phase - PRlY.
Pin Biand B2

* When you connect an external regenerative
resistor, connect the external regenerative resistor
between B1 and B2, set up Pr0.16 to 1 or 2.

[ Pin DB1 and DB2 |

* When installing an external dynamic brake
resistor, connect the magnetic contactor (for
controlling) for external dynamic brake to between
LIC and DB1.

» The voltage applied across DB1 and DB2
must be 300 VAC or below or 100 VDC or

Motor cable (Shield wire)

Connection to motor driving
phase and ground

-3 P2-46

Brake cable

s

below.
In -
- « L1C is connected after the R-phase of the noise I
DC Power supply filter.
for brake DC24V + L1C is not indicated on the driver bodly.
(to be supplied -
by customer) » Do not connect anything.

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

+ Only for position control type is not provided.
Related page =¥ - P.2-46 “Wiring of the Main Circuit (H-frame, 400 V type)” -+ P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (H-frame, 400 V type)

H-frame, 400 V type

+ Wiring should be performed by a specialist or an authorized personnel.

* Do not turn on the power until the wiring is completed.

* Never touch the terminal to which high voltage is applied. There is a risk of electric shock.
* Tips on Wiring
1) Take off the cover fixing screws, and detach the terminal cover.
2)Make wiring
Use clamp type terminals of round shape with insulation cover for wiring to the terminal
block. For cable diameter and size, reter to "Driver and List of Applicable Peripheral
Equipments" (P.2-11).
Tighten the terminal block screw with a torque between 0.7 and 1.0 N-m (upper side)
and 2.2 and 2.5 N+m (lower side).
3)Attach the terminal cover, and fix with screws.

Tighten the screw securing the cover with the torque written on P.2-11.

Power RCD
supply ||

Power supply for
regenerative resistor

Upper

side

24V

ov
DB1
DB2

— Motor

DC

24V

Varistor

I+

Fuse (125 V 10 A)

Ground resistance: 10 Q max.
For applicable wire, refer to P.2-11.

DC power

supply
for brake

+Check the name plate of the driver for power
specifications.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

-Make sure to provide a noise filter.

+Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
Contactor.

+Direct power supply for control circuit.

*The voltage applied across DB1 and DB2 must be
300 VAC or below or 100 VDC or below.

-Provide an AC Reactor (to be supplied by customer).

+AC 3-phase power supply 400V for main circuit.
+Do not connect anything to NC.
-Match the connector of the motor and driver “U, V, W”.
+Avoid shorting and grounding.
Don't connect the main power.

+Earth-ground this.

+To prevent electric shock, be sure to connect the
ground terminal () of the driver, and the ground
terminal (ground plate) of the control panel.

*The ground terminal (@) must not be shared with
other equipment.

Two ground terminals are provided.

*Don't connect the earth cable to other inserting
slot, nor make them touch.

-Compose a duplex Brake Control Circuit so that the
brake can also be activated by an external immediate
stop signal.

*The holding brake has no polarities.

*For the holding brake power supply capacity and how
to use the brake, refer to “Specifications of Built-in
Holding Brake” on P.2-65.

*Provide a varistor.

Connect a 10A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.
Related page -] - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring
Preparation Wiring Diagram (H-frame, 400 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.

In Case of 3-Phase, H-frame, 400 V type

Power supply 3-phase, 380V —15% to 480V +10%

Built-in thermostat of

Pl an external regenerative
ON resistor
P (T1 and T2 terminals)
McCB [ 5 oL L|1 |
Power supply %T: { L2 Main power
(3-phase) @2 g supply |
2 ; L3 H
Insulated @|Note 1) {}mcC1 1.24v }Control power |
Power supply = 1 DC24V O} ov |]supply .
(Neutral point) <"""""""1 | Insulated ®} External B4 |
The AC voltage across | |, DC24V © Note 1) regenerative resistor [ I g5
DB1 and DB2 mustbe | = M%Z < Note 5) NC |
300 V or below. : T e DB1
]\]\]\‘i Coil surge suppression units DE2 |
Note 3) No:te 6) Note 6) Note 6) 0 i
Dynamic Brake resistor { __ 1 v cl\:/clg:r?éction !
Note 4) i..-..:|.....--.,/§/......: . W |
R S |
----- L @ S
; S
{} mc2 o| Motor A L & |
37
Insulated ALt !
DC12 to 24V |
(«5%) O 86 -
< : |
Note 1)
Shielding the circuit is recommended for the purpose of noise reduction.
Note 2)
Magnetic contactor MC2 must be the same as the contactor MC1 in the main circuit.
Note 3)

Servo may be turned on in the external sequence if the dynamic brake resistor deposits: to protect the
system, provide the auxiliary contact.

Note 4)
Use 4.8 Q, 400 W resistor (to be supplied by customer).

Note 5)
To use the external dynamic brake resistor:
Connect the R1 and R2 terminals to B1 and B2.
Connect the T1 and T2 terminals as shown in the left diagram.
Connect the 24 V and 0 V terminals to a 24 VDC power supply.
Connect the E terminal to the ground.
Refer to P.7-122 “Options” for the specifications of the external regenerative resistor.
Note 6)
Provide an external protective device (e.g. thermal fuse) to monitor the temperature of the external
dynamic brake resistor.

The wiring indicated with the broken line shall be provided only when required.
Related page =¥ - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring
Preparation Specifications of Motor connector

* When the motors of <MSMD, MHMD> are used, they are connected as shown below.
Connector: Made by Tyco Electronics k.k, (The figures below show connectors for the motor.)

J Connector for encoder PIN No. |Application
320 1 NC
6|54 2 PS
3 PS
172168-1 4 E5V
— 20-bit Incremental 5 EOV
- }: 6 |FG(SHIELD)
<Connector for motor> <Connector for brake>
Connector for brake — I
2 [ 1
4= Connector 413
for motor 172167-1 172165-1
PIN No. |Application PIN No. |Application
] 1 U-phase 1 Brake
o D: 2 V-phase 2 Brake
3 W-phase
4 Ground

+ When the motors of <MSME (50 W to 750 W)> are used, they are connected as shown below.
Connector: Made by Japan Aviation Electronics Industry, Ltd. (The figures below show connectors for the motor.)

* Do not remove the gasket supplied with the junction cable connector. Securely install the gasket in place. Otherwise,
the degree of protection of IP67 will not be guaranteed.

20-bit Incremental 17-bit Absolute
PIN No. |Application| | PIN No. |Application
1 5 1 FG(SHIELD) 1 FG(SHIELD)
J Connector for encoder 5 5 > — > AT
3 3| Eov 3| Eov
]: 4 7 4 PS 4 PS
5 — 5 BAT+
JN6CR0O7PM2 6 E5V 6 E5V
7 PS 7 PS
Tightening torque of the screw (M2) 0.19 to 0.21 N-m
* Be sure to use only the screw supplied with the connector, to
avoid damage.
PIN No. |[Application
§ Connector for motor 1 U-phase
2 V-phase
}: 3 W-phase
PE Ground
JNSATO4NJ1 Tightening torque of the screw (M2) 0.085 to 0.095 N-m
(screwed to plastic)
* Be sure to use only the screw supplied with the connector,
to avoid damage.
[Motor with brake] 1 PIN No. |Application
§ Connector for brake ‘ 1 Brake | * Electromagnetic brake is
2 Brake a nonpolar device.
— ]: 2 Tightening torque of the screw (M2) 0.19 to 0.21 N'm
—— JN4ATO2PJM-R * Be sure to use only the screw supplied with the connector,

to avoid damage.
Do not connect anything to NC.
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I 2. System Configuration and Wiring

Specifications of Motor connector

* When the motors of <MSME (750W (400V), 1.0 kW to 5.0 kW), MDME, MGME, MHME> are used,
they are connected as shown below.

Connector: Made by Japan Aviation Electronics Industry, Ltd. (The figures below show connectors for the motor.)

Connector for encoder

JN2AS10ML3-R
JLO4V-2E20-4PE-B-R JLO4V-2E20-18PE-B-R | JLO4V-2E24-11PE-B-R
20-bit Incremental 17-bit Absolute [MSME 750W (400v) | | [ MFME 1.5kW (200V) | MFME 1.5KW (400V)
PIN No. |Application PIN No. |Application 1.0kW to 2.0kW 2.5kW, 4.5kW
1 EOV 1 EOV MDME 400W to 2.0kW
2 NC 2 NC MGME 0.9kW
3 PS 3 PS | MHME 1.0kW to 1.5kW | —
4 ESV 4 ESV JLO4HV-2E22-22PE-B-R | [PIN No. |Application] | [PIN No. |Application
) NC 5 BAT- [MSME 3.0kW to 5.0kW | G NC A NC
6 NC 6 BAT+ MDME 3.0kW to 5.0kW H NC B NC
7 PS 7 PS MGME 2.0kW to 4.5kW A NC C NC
8 NC 8 NC | MHME  2.0kW to 5.0kW | F U-phase D U-phase
9 FG(SHEELD) 9 FG(SHIELD) PIN No. |[Application | V-phase E V-phase
10 NC 10 NC A U-phase B W-phase F W-phase
B V-phase E Ground G Ground
C W-phase D Ground H Ground L
D Ground C NC | NC
lConnector for motor
§ Connector for brake <with Brake> <with Brake>
(200 V) (400 V)
<Motor> <Brake> JLO4V-2E20-18PE-B-R | JL04V-2E24-11PE-B-R JLO4V-2E24-11PE-B-R
7 A [MSME 1.0kW to 2.0kW | | [MSME 3.0kWto 5.0kW | | [MSME 750W to 5.0kW |
Do OA Do OA MDME 1.0kW to 2.0kW MDME 3.0kW to 5.0kW MDME 400W to 5.0kW
MFME  1.5kW MFME 2.5kW, 4.5kW MFME  1.5kW to 4.5kW
O Og O Opg MGME 0.9kW MGME 2.0kW to 4.5kW MGME 0.9kW to 4.5kW

JLO4V-2E32-17PE-B-R  N/MS3102A 14S-2P PIN No. [Application| | | PIN No. |[Application PIN No. [Application
MDME 7.5kW to 15.0kW MDME 7.5kW to 15.0kW G Brake A Brake A Brake
MGME 6.0kW MGME 6.0kW H Brake B Brake B Brake
MHME 7.5kW MHME 7.5kW A NC C NC C NC —
PIN No. | Application | | PIN No. | Application |I: 3_'5:::2 II:E) 3:2:::: II:E) 3:5::2:
g e-p:ase g gra::e B W-phase F W-phase F W-phase
“phase rake E Ground G Ground G Ground
C W-phase C NC D Ground H Ground H Ground
D Ground D NC C NC I NC | NC

Do not connect anything to NC.

J Connector for motor

o
=
(1]
o
o
=
)
=
o
S

MHME 1.0kW to 1.5kW |

| MHME 2.0kW to 5.0kW |

MHME 1.0kW to 5.0kW |
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2. System Configuration and Wiring

Preparation Wiring method to connector

« Follow the procedures below for the wiring connection to the Connector [XA], and [XC].

How to connect

1. Peel off the insulation cover of the cable.
» For single wire (Please obey the length in figure.)

+ For stranded wires (ferrules must be used as illustrated below). :':

Example: Ferrules with plastic insulating sleeve
(Al series, Phoenix Contact, Ltd.)

1) Peel off the sheath so that the conductor portion of the
cable will protrude from the tip of the ferrule. (It should
protrude 1 mm or more from the ferrule.)

2) Insert the cable into the ferrule and crimp it with an ap-
propriate crimping tool.

3) After crimping, cut off the cable conductor portion pro-
truding from the ferrule. (The allowable protruding length
after cutting should be 0 to 0.5 mm.)

« Part No. of the crimping tool: CRIMPFOX U-D66 (1204436)
Available from Phoenix Contact, Ltd.

A

(1) A>B ’<—>‘ 7‘1’1
== [ I

2 .
:I:Dj 1mm or more ) ‘
(©)

S|

8t0 9 mm
I

Examples: Nylon-insulated ferrule
(NTUB series, J.S.T. Mfg. Co., Ltd.)
Vinyl-insulated ferrule
(VTUB series, J.S.T. Mfg. Co., Ltd.)
1) Peel off the sheath of the cable conductor
portion to the length equal to that of sheath
on the ferrule.
2) Insert the cable into the ferrule and crimp it
with an appropriate crimping tool.
+ Part No. of the crimping tool: YNT-1614
Available from J.S.T. Mfg. Co., Ltd

M Az=B As=B+C

* When peeling off the sheath of the cable, take care not to damage other portions.

* When crimping the ferrule, sufficiently check the status of the ferrule and cable. If the conductors of the
cable stick out from the insulation cover or protrude excessively from the tip of the ferrule, accidents
such as an electric shock and fire from a short circuit may result.

2. Insert the cable to the connector in the following 2 methods.
(a) Insert the cable using the supplied handle lever.

(b) Insert the cable using a flat-blade screwdriver (Edge width: 3.0 to 3.5 mm).

(a) Using handle lever

(b) Using screw driver

Attach the handle lever to the
handling slot on the upper
portion. Press down the lever
to push down the spring.

1 | Press the screw driver to the
handling slot on the upper
portion to push down the

spring.

Insert the peeled cable while
pressing down the lever, until
it hits the insertion slot
(round hole).

Insert the peeled cable while
pressing down the screw
driver, until it hits the
insertion slot (round hole).

Release the lever.

* You can pull out the cable
by pushing down the spring
as the above.

Release the screw driver.

» Take off the connector from the Servo Driver before making connection.

* Insert only one cable into each one of cable insertion slot.
+ Pay attention to injury by screw driver.
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3. Wiring to the connector, X1
Preparation Connecting host computer

This is used for USB connection to a personal computer. It is possible to change the pa-
rameter setting and perform monitoring.

s Connector
Application Symbol Pin No. Contents
VBUS 1
Use for communication with personal )
D- 2 3
computer. B
USB signal terminal D+ 3 g
— 4 Do not connect.
GND 5 Connected to ground of control circuit.

Use commercially available USB mini-B connector for the driver.

4. Wiring to the connector, X2
Preparation Connecting communication connector —

This is used for connection to the host controller when two or more units are used.
RS232 and RS485 interfaces are supplied.

s Connector
Application Symbol Pin No. Contents
Signal ground GND 1 Connected to ground of control circuit.
NC - 2 Do not connect.
. TXD 3 RS232
RS232 signal . .
RXD 4 The transmission / reception method.
485- 5
485+ 6
RS485 signal RS485 . .
485 7 The transmission / reception method. —_—
485+ 8
Frame ground FG Shell Connected YVIth protective earth terminal in
the servo driver.

Connector (plug): 2040008-1 (optional, available from Tyco Electronics)
[Connector pin assignment]

[8]6]4]2]
(Viewed from cable)

FENET Gl  * X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.

_ + Only for position control type is not provided with X2.

+ P.7-110 “Connector Kit for Communication Cable (for RS485, RS232)”
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l 4. Wiring to the connector, X2

Connecting host computer

« This servo driver features 2 kinds of communication function, RS232 and RS485, and you can use in
3 connecting methods.

To communicate with a single driver through RS232

Connect the host (PC or controller) to an driver through RS232.
[How to connect]

Shut off both powers of
the PC andthe driver
before inserting/pulling
out the connector.

Connector X2 Connector

To communicate with multiple drivers through RS232 and RS485

By connecting the host (PC and host controller) and one driver via RS232 and connect-
ing other drivers via RS485 each other, you can connect multiple drivers.

RS485 RS485

EEEEEE]

EEEEEE]

688888

RS232

[o E—

‘ Host controller
Connector X2 (PG controller)

Connector X2 Connector X2

| -~ . |
T
Set the axis number (Pr5.31) of driver Set the axis number (Pr5.31) of driver to be

to be connected through RS485 to a value  connected to the host through RS232 to 0.
in the range 1 to 31.

« You can connect up to 32 drivers with the host.

* For details, refer to P.7-27, "Communication"of Supplement.

To communicate with multiple drivers only through RS485

Communications between the host (PC or controller) and multiple drivers can be made
through RS485.

EEEEEE]

RS232 o

—
Host controller
Connector X2 (PC controller)

Connector X2 Connector X2

Set the axis number (Pr5.31) of driver to be connected
through RS485 to a value in the range 1 to 31.

» You can connect up to 31 drivers with the host.

* For details, refer to P.7-27, "Communication"of Supplement.

* X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,

and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.
Do not connect these terminals to the same power supply.

* Only for position control type is not provided with X2.
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5. Wiring to the connector, X3

Preparation Safety function connector

A safety by-pass plug is supplied as standard equipment. Do not disconnect it in normal

times.

When controlling the safety function from the connected host controller, accessory con-
nector cannot be used. Prepare and wire the connector (option) as specified below.

Since the standard connector cannot be used when controlling the safety function from
the host controller, purchase the optional connector and make connection as shown be-

low.
Application Symbol (e Contents
Pin No.
- 1
NC Do not connect.
- 2
SF1- 3
Safety input 1 ] o
SF1+ 4 These are two independent circuits that
turn off the operation signal to the power
_ SF2- 5 module to shut off the motor current.
Safety input 2
SF2+ 6
EDM- 7 This is an output for monitoring the failure
EDM output .
EDM+ 8 of the safety function.
Frame ground FG Shell Connected with protective earth terminal in

the servo driver.

Connector (plug): 2013595-1 (optional, available from Tyco Electronics)
[Connector pin assignment]

[8]6]4]2]
[715[3[1]

(Viewed from cable)

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.

+ Disconnecting this connector during operation results in immediate stop.

* Only for position control type is not provided with X2.
Related page --%| + P.7-110 “Connector Kit for Safety”
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6. Wiring to the connector, X4

Preparation Connection to Host Controller

Tips on wiring

4 3m N\
*~or shorter

Controller

30cm or longer

Power|
supply < [

e

COM+ 1
2
o— GND

N

COM-|

FG

l Connector X4 J

© Peripheral apparatus such as host controller should be located
within3m.

© Separate the main circuit at least 30cm away.
Don't pass them in the same duct, nor bind them together.

°Power supply for control signals (Vcc) between COM+ and
COM- (Vbc) should be prepared by customer.

©Use shield twisted pair for the wiring of command pulse input
and encoder signal output.

°Don't apply more than 24V to the control signal output
terminals, nor run 50mA or more to them.

©When the relay is directly driven by the control output signals,
install a diode in parallel with a relay, and in the direction as
the Fig. shows. The driver might be damaged without a diode
installment, or by reverse direction.

° Frame ground (FG) and the shell of connector is connected to
the earth terminal inside of the driver.

Related page --#/ - For details, refer to P.3-18, “Wiring Diagram to the connector, X4” and P.3-30, “Inputs
and outputs on connector X4”.

« Specifications of the Connector, X4

Connector at

Connecter to be prepared by customer

. . Manufacturer
driver side Part name Part No.
. 54306-5019
Connecter (soldering type :
52986-5079 ( 9 ype) equivalent Molex Inc
equivalent 54331-0501 '
Connector cover equivalent

or

10250-52A2**

Connecter (soldering type)

10150-3000PE
equivalent

equivalent

Sumitomo 3M
10350-52A0-008

Connector cover equivalent

* For details, refer to P.7-109, “Options” of Supplement.

+ Tightening torque of the screws for connector (X4) for the connection to the host to be
0.3 to 0.35N'm. Larger tightening torque than these may damage the connector at the

driver side.

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.
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Preparation Connect on to External Scale

7. Wiring to the connector, X5

Provide a power supply for the external scale on your part or use the following power out-
put (250mA or less).

C Connector
Application Symbol Pin No. Contents
Supply the power of external scale or A, B,
Power supply EX5V 1 Z phase encoder.
output
EX0OV 2 Connected to ground of control circuit.
I/F of external EXPS 3 Serial signal
scale signals JEXPS 4 The transmission / reception method.
EXA 5
/EXA 6 Parallel signal
arallel signa
A B, Zphase EXB 7 reception
Endoder signal
. JEXB 8 Correspondence speed :
Input 4Mpps (after quadruple)
EXZ 9
/[EXZ 10
Frame ground FG Shell Connected \{wth protective earth terminal in
the servo driver.

Connector (plug) sirial external signal: MUF-PK10K-X (by J.S.T. Mfg. Co., Ltd.)

1

Caution

) The manufacturers applicable external scales for this product are as follows.
+ Mitutoyo Corp.
» Magnescale Co., Ltd.
For the details of the external scale product, contact each company.

Recommended external scale ratio is 1/40 < External scale ratio = 160

~

If you set up the external scale ratio to smaller value than 50/position loop gain (Pr1.00
and Pr.1.05), you may not be able to control per 1 pulse unit, even if within the range
as described above. Setup of larger scale ratio may result in larger noise.

Remarks -

Related page -3 -

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power

supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.
Do not connect these terminals to the same power supply.

Only for position control type is not provided with X5.
P.4-30, 4-31 “Details of Parameter” < P.7-110 “Connector Kit for External Scale”
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Connect on to Feedback Scale

l 7. Wiring to the connector, X5

Wiring Diagram of X5

emmmmm—————— | S, Connel:tor X5 -
g Exsv_|—p F ; EX5V ‘:)5\7 Sl
L EX0OV S S EX0V o
/ EXPS —F /“ 2 EXPS =
’ EXPS [ 4 EXPS
f 20 T ——
- EXA 4 4 EXA
f oo I f — =
’ EXB < < EXB
/ s —
- EXZ 4 4 EXZ
T N
Twisted pair . MUF-PK10-X
|(J.S.T. Mfg. Co., Ltd.)
7 t f Shell of X5 (FG)

o)

i
Detection head i
C—T—~

)
[ | External scale side Junction cable
External scale unit | |

How to Wiring

Wire the signals from the external scale to the external scale connector, X5.

1) Cable for the external scale to be the twisted pair with bundle shielding and to hav-
ing the twisted core wire with diameter of 0.18mm?2.

2) Cable length to be max. 20m. Double wiring for 5V power supply is recommended
when the wiring length is long to reduce the voltage drop effect.

3) Connect the outer film of the shield wire of the external scale to the shield of the
junction cable. Also connect the outer film of the shield wire to the shell (FG) of con-
nector X5 of the driver without fail.

4) Separate the wiring to X7 from the power line (L1, L2, L3, B1, B2, B3, U, V. W, @)
as much as possible (30cm or more). Do not pass these wires in the same duct, nor
bundle together.

5) Do not connect anything to the vacant pins of X5.

6) The maximum power available from the connector X5 is 250 mA at 5 V +5%. If you
use an external scale requiring more power, you should provide the suitable power
source by yourself. Some external scales need longer initialization period after
power up. Your design should meet this operation timing after power up.

7) When driving the external scale from an external power supply, keep the EX5V
pin open circuit so that it does not receive any external voltage. Connect the
GND circuit (0 V) to EXOV (connector X5, pin 2) of the driver to eliminate potential
difference.

+ EXA, EXB, EXZ input circuit

Servo driver

EXA, EXB, EXZ ¢

EXA, EXB, EXZ

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.

* Only for position control type is not provided with X5.
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Preparation

8. Wiring to the connector, X6

Connection to Encoder

Tips on Wiring

Ve

Power
supply _I

A

A
Motor EncoderSOCm or more |

8

C—

A

20m max.———»

Ve

connector

Encoder

junction cable
E5V —= /~ E5V
EOV |——— EOV
PS [ /" PS
PS :I: 4 PS
FG '

Encoder side Driver side

Connector X6

J

oMaximum cable length between the driver and the motor to be
20m. Consult with a dealer or distributor if you want to use the
longer cable than 20m. (Refer to the back cover.)

oKeep this wiring away from the main circuit by 30 cm or more.
Don't guide this wiring through the same duct with the main,
nor bind them together.

oThe voltage of input power to encoder side connector should
be in the range 4.90-5.25 VDC.

oWhen you make your own encoder junction cable (for
connectors, refer to P.7-111, "Options (Connector Kit for Motor
and Encoder connection)" of Supplement.

1) Refer to the Wiring Diagram below.

2) Cable to be : Shielded twisted pair cable with core diameter
of 0.18mm? or larger (AWG24), and with higher bending
resistance.

3) Use twisted pair cable for corresponding signal/power
wiring.

4) Shielding treatment
+ Shield wall of the driver side : It solders the shell of

Connector X6.
+ Shield wall of the motor side :
manufactured by JAE
Small type motor (50W to 750W): connect to 6-pins
Large type motor (0.9W to 15.0kW): connect to 9-pins
5) Connect nothing to the empty terminals of each connector.

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.

Related page --%| - P.7-111 “Connector Kit for Encoder”
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l 8. Wiring to the connector, X6

Connection to Encoder

Wiring Diagram

* In case of 20-bit incremental encoder

----------- i X6 =
: ‘E’;‘:h'tl‘: | E5V ‘; SR F esy Y 18 .
P ac| o Egv L \, 2 Eov oV qg;
D b f 3 s
¥ A 4
[I;ghtlbluei: PS 2 :E : /,\ 2 PS
e =T e J Ps
' T Fg 18 11 4
’_________-J [ “——Shell (FG)
Twisted pair
172160-1 T mmmme— -
(Tyco Electronics)
Motor Motor | Encoder cable Driver
I
Only the type of only for position control
MSME 50W to 750W
"""" | X6 ]
Esv | F Uesy 1Y 12
Eov 13 & y 2oV S e
[ ¢
x 4
Connector pin 7 i - 5
assignment PS L / 6 it
PS y ‘I’ < PS
FG i Shell (FG)
\ Twisted pair
Cable connector: JN6FR07SM1
- (by Japan Aviation Electronics Ind.) e
Motor | Encoder cable _|_ Driver

» Tighten the motor connector mounting screw (M2) with a torque between 0.19 and 0.21
N-m. To avoid damage, be sure to use only the screw supplied with the connector.
» Do not remove the gasket supplied with the junction cable connector. Securely install the
gasket in place. Otherwise, the degree of protection of IP67 will not be guaranteed.

MSME 750W (400V), 1.0kW to 5.0kW MDME 400W to 15.0kW
MFME 1.5kW to 4.5kW MGME 0.9kW to 6.0kW MHME 1.0kW to 7.5kW
! X6 N
Esv |4 P Esy |-V 18
Eov [ L q/ 2gov Y 13
— f s g
L 4
Ps P> :, /“ 21 PS
PS ; 7 J 5ps
FG T Shell (FG)
\ Twisted pair

Cable connector: JN2DS10SL1-R
- (by Japan Aviation Electronics Ind.) e

Motor Encoder cable _|_ Driver

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.
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I 8. Wiring to the connector, X6

Connection to Encoder

 In case of 17-bit absolute encoder I

MSME 50W to 750W

| X6 N
E5V g F gy |25V 2 v
EoV L . 2fgqy 3+ 3
5 1 battery 3 2 2
BAT+[>-----~ R L 2
. BAT- _2 ______ J_:. _______ ! 4 g
Connector pin 7 Vo - 5 ps
assignment Ps T ] i)
PS | I‘I' S PS
FG i Shell (FG) ——
\ Twisted pair
Cable connector: JN6FRO7SM1
Vi Jf b - (by Japan Aviation Electronics Ind.) et
iewed from cable .
( ) Motor | Encoder cable _|_ Driver

+ Tighten the motor connector mounting screw (M2) with a torque between 0.19 and 0.21
N-m. To avoid damage, be sure to use only the screw supplied with the connector.
+ Do not remove the gasket supplied with the junction cable connector. Securely install the
gasket in place. Otherwise, the degree of protection of IP67 will not be guaranteed. —

+ Connect the battery for absolute encoder across 5P and 2P of the junction connector (the
figure above).
+ A battery holder and a battery connection cable should be the option cable or prepared by

the user.
MSME 750W (400V), 1.0kW to 5.0kW MDME 400W to 15.0kW
MFME 1.5kW to 4.5kW  MGME 0.9kW to 6.0kW  MHME 1.0kW to 7.5kW
_______ ) o L
! X6 ~
E5V i Wesy Y18
EQV - 2 EQV oV gq_
6 i1 battery 3 2
BAT+[ -~~~ R L 4
BAT-| 7=~~~ Ambmmoee ' 5
PS : : /'\ PS
PS ; 7 d 5 ps
FG i Shell (FG)
\ Twisted pair
Cable connector: JN2DS10SL1-R —
- (by Japan Aviation Electronics Ind.) e
Motor | Encoder cable _|_ Driver
+ Connect the battery for absolute encoder across 6P and 5P of the junction connector (the

figure above).
+ A battery holder and a battery connection cable should be the option cable or prepared by
the user.

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.

2-59



9. Wiring to the connector, X7
Preparation Monitor output

The connector X7 of the front panel is for monitor output.
Analogue output : 2 systems
Digital output : 1 systems
In both cases, it is possible to switch the output signal by setting parameters.

1KQ AMIJ1 o —mmmmmee o

1kQ Am2!2  !'Measuring !

L— Connector X7 22kQ pm;4 | nstrument:
Manufacturer’s part No.: 530140610 [

Manufacturer: Japan Molex Inc. [ A—

T

Connector

Application Symbol Pin No. Contents
Analogue monitor AMA 1 + Output the analogue signal for monitor.
output 1 * The amplitude of the output signal is +10 V.
Anal , + Output impedance is 1 kW. When
na og;e monitor AM2 2 connecting a measuring instrument, check
output its input circuit for impedance matching.
Signal ground GND 3 Connected to ground of control circuit.

+ Output the digital signal for monitor.
+ Output voltage is CMOS level compatible.

Digital monitor DM 4 + Output impedance is 2.2 kW. When

output connecting a measuring instrument, check
its input circuit for impedance matching.

NC - 5 Do not connect.

NC - 6 Do not connect.

*1 Position, Velocity, torque, Full closed type.
NC on Only for position control type. Leave this pin unconnected.

- Parameter rerated to monitor output.

Parametr No. . .
Title Function
Class No.
4 16 Typg of analog Select the type of monitor for analog monitor 1.
monitor 1
4 17 Analog mpnltor 1 Set up the output gain of analog monitor 1.
output gain
4 18 Typg of analog Select the type of monitor for analog monitor 2.
monitor 2
Analog monitor 2 : .
4 19 . Set up the output gain of analog monitor 2.
output gain
4 20 Type. of digital Select type of the digital monitor.
monitor
4 21 Analog monitor Select output format of the analog monitor.
output setup

*1 Position, Velocity, torque, Full closed type.
Only for position control type is not provided with this function.

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.

Related page --*| - P.4-36... “Details of parameter” + P.7-111 “Connector Kit for Analog Monitor Signal”
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10. Timing Chart

Preparation Timing on power-up

Servo-on signal accept timing on power-up

Control

power supply OFF

(L1C,L2C)

ON

approx.100 to 300 ms

I
:
I
Internal control '
OFF ! established
power supply ———— approx.2s !
>
E Eapprox.1.l55 X
< e I
Action of | o : ;
driver CPU reset | |(|n|t|a||zat|onz *SI usually operation
N 1
! I
I
! Osor longer | !
Main < .
power supply OFF I . ON
(L1,L2,L3) 5 *2 |
'10ms or longer,
I I
Servo-Ready output ! -
(S-RDY) your output Tr OFF 10ms; or longer output Tr ON
' *2 !

Servo-ON input

I
> Oms or longer

input coupler OFF

(SRV-ON)

Dynamic
brake _I engaged

input coupler ON

I
<«—>' approx.2ms

released

:<—>: approx.60ms
I

Motor
energization

External brake
release output

not-energized

energized

! 1

I

'4_,: approx.4ms

ON

(BRK-OFF)

Position/Speed/
Torque command

(brake released)

g

;
1
1
1
:
1
output Tr OFF (brake engaged) X
1
1
1
¢
1

No command entry

100ms or longer
*1 |Command

entry

+ The above chart shows the timing from AC power-ON to command input.
* Activate the external command input according to the above timing chart.

*1. In this term Servo-ON input (SRV-ON) turns ON as a hard ware, but operation com-
mand can not be received.

*2. S-RDY output will turn on when both conditions are met, initialization of micro com-
puter has been completed and the main power has been turned on.

*3. After Internal control power supply , protective functions are active from approx. 1.5
sec after the start of initializing microcomputer. Please set the signals, especially for
protective function, for example over-travel inhibit input (POT, NOT) or external scale
input, so as to decide their logic until this term.
The lapse time can be changed with Pr6.18 Wait time after power-up.

Related page -<3:| - P.4-54... “Details of parameter”
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10. Timing Chart

Preparation Alarm

When an Error (Alarm) Has Occurred (at Servo-ON Command)

Alarm normal l alarm
—»:—u— 0.5to5ms

Dynamic brake released ! engaged "2

I
Motor energization energized, | non-energized

I I
Servo-Ready output output Tr ON! | output Tr OFF (not ready)
(S-RDY) (ready) | |
Servo-Alarm output CUtPUt Tr ON; output Tr OFF (Alarm)
(ALM) (not Alarm)

'value of Pr4.38
External brake "
release output output TrON {1 * | output Tr OFF (Break engage)
(BRK-OFF) (Break release) | |
motor speed ! when setup
Setup value of Pr4.39 | ; value of Pr4.38
""""""""""""" is shorter,

Setup value of Pr4.38
I

output Tr ON ! |

I * T
(Break release):  t1*1 ,  engaged (OFF) [when timetofall]

1
motor speed : below value of
Setup value of Pr4.39 , "~ Pr4.39 is shorter,

(o TTIGLHEXY *1. t1 will be a shorter time of either the setup value of Pr4.38[Mechanical brake action at
running setup] or elapsing time for the motor speed to fall below Pr4.39[Brake release
speed setup].
t1 will be 0 when the motor is in stall regardless of the setup pf Pr4.37.

*2. When an alarm is generated, the dynamic brake operates according to Pr5.10 Se-
quence at alarm.

When an Alarm Has Been Cleared (at Servo-ON Command)

1 120ms or longer *1

I
g
Alarm-clear input input coupler [ T input coupler
(A-CLR) OFF input coupler ON ! OFF
I
Dynamic brake engaged E<—> approx.2ms released
! I
Motor energization not-energized apdlrox:i&ms» energized
oo approx.4ms
Externalbake aulut T OFF SRR ey
Break engage ! output Ir
(BRK-OFF) ( gage) — ' (Break release)
I
Servo-Ready output output Tr OFF ;
not read output Tr ON
(S-RDY) ( y) | (ready)
I
Servo-Alarm output output Tr OFF Sutout Tr ON
ALM (alarm) p
( ) (not alarm)

Position/Speed/ 100ms or longer

Torque command

input enabled

no input entry

*1. The alarm clear input recognition time can be changed in Pr5.16 Alarm clear input setup.
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10. Timing Chart

Preparation

Servo-Lock

Servo-ON/OFF Action While the Motor Is at Stall (Servo-Lock)

To turn on/off the servo during normal operation, first stop the motor. L -

Servo-ON input
(SRV-ON)

Dynamic brake

Motor energization

External brake
release output
(BRK-OFF)

*1 t1 depends on the setup value of Pr4.37 Setup of mechanical brake action at stalling.
*2 The operation of dynamic brake during servo off depends on the setup value of

input coupler .
OFF input coupler ON

input coupler

OFF
I I g
I | approx.2ms ! 3
3
: | 1to6ms g
engaged *3! released — engaged *2 =
1 : \
X ! t1* I
. T T
I
I
not-energized :4_, energized : not-energized
I I
approx.60ms | | approx.4ms !
I . 1
] |
output Tr OFF output Tr OFF
output Tr ON
(Break engage) (Break release) (Break engage)

Pr5.06 Sequence at servo off.

*3. Servo-ON will not be activated until the motor speed falls below approx. 30r/min.

Related page --%| -+ P.4-41... “Details of Parameter”
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10. Timing Chart

Preparation Servo-ON/OFF

Servo-ON/OFF Action While the Motor Is in Motion

GENERCEEY Timing at emergency stop or trip. Do not repeat this sequence.

at Servo-ON at Servo-OFF
Servo-ON input  input coupler ) input coupler
(SRV-ON) OFF input coupler ON OFF
| , !
; E 4 , E ' 1 1to5ms
——— I
Dynamic brake engaged *3 released : engaged *3
I I
\ [ |
I I
I
Motor energization not-energized ! energized not-energized *5
app.rox.60ms. | |
X . approx.4rrls :Setup value of
| - ' Pr4.38
External brake ! T e
release output Output Tr OFF Output TrON Output Tr OFF
(BRK-OFF) ! ! I
| | |
| ! 1
I
| Motor rotational ! |
Motor rotational sgeed speed . |
/ ! | Setupvalugof _ _ _ _ _ _Z e ———
approx.30r/min Pr4.39 | | h
_B*\__ - 'Setup value of [ When setup
. Pra3g | value of Pr4.38
Motor rotational T S8 T shorter
speed l servo validated ! !
released (ON) | engaged (OFF)
I T
4 B |

No servo-ON until the motor speed !

1
1
. 1| when time to fall
falls below approx. 30r/min. Motor rotational , X [ below value of ]
1

speed ! Pr4.39 is shorter

Setup value_of___.N _____
Pr4.39

*1. t1 will be a shorter time of either the setup value of Pr4.38 “Mechanical brake action
at running setup” or elapsing time for the motor speed to fall below Pr4.39 “Brake re-
lease speed setup”.

*2. Even though the SRV-ON signal is turned on again during the motor deceleration,
Servo-ON will not be activated until the motor stops.

*3. For the action of dynamic brake at alarm occurrence, refer to an explanation of
Pr5.06, “Sequence at Servo-OFF” as well.

*4. Servo-ON will not be activated until the motor speed falls below approx. 30r/min.

*5. For the motor energization during deceleration at Servo-OFF depends on the setup value
of Pr.5.08, “Sequence at Servo-OFF”.

Related page -<¥| - P.2-67 “Dynamic brake”
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11. Built-in Holding Brake

Preparation Outline

In the applications where the motor drives the vertical axis, this brake would be used to
hold and prevent the work (moving load) from falling by gravity while the power to the
servo is shut off. L

Use this built-in brake for "Holding" purpose only, that is to hold
the stalling status. Never use this for "Brake" purpose to stop the
load in motion.

Connecting Example

The following shows the example when the brake is controlled by using the brake release =~ ———
output signal (BRK-OFF) of the driver.

o
-
(1]
o
o
=
)
=
o
S

Driver

Relays to be shut off M
RY

at emergency stop
| Brake coil
Surge g‘/

, | absorber
|_ | - FAN
- i Power supply Fuse —
| for brake (5A)

............. : DC24V

Connector X4

. The brake coil has no polarity.

. Power supply for the brake to be provided by customer. Do not co-use the power sup-

ply for the brake and for the control signals (VDC).

3. Install a surge absorber as the above Fig. shows to suppress surge voltage gener-
ated by ON/OFF action of the relay (RY). When you use a diode, note that the time
from the brake release to brake engagement is slower than that of the case of using a
surge absorber.

4. For a surge absorber, refer to P.7-124, "Recommended Components" of Supplement.

5. Recommended components are specified to measure the brake releasing time.

Reactance of the cable varies depending on the cable length, and it might generate

surge voltage.

Select a surge absorber so that relay coil voltage (max. rating : 30V, 50mA) and termi- ——

nal voltage may not exceed the rating.

Output Timing of BRK-OFF Signal

+ For the brake release timing at power-on, or braking timing at Servo-OFF/Servo-Alarm
while the motor is in motion, refer to P.2-61, "Timing Chart".

+ With the parameter, Pr4.38 (Setup of mechanical brake action while the motor is in
motion), you can set up a time between when the motor enters to a free-run fromen- ——
ergized status and when BRK-OFF signal turns off (brake will be engaged), when the
Servo-OFF or alarm occurs while the motor is in motion.

1. The lining sound of the brake (chattering and etc.) might be generated while running
the motor with built-in brake, however this does not affect any functionality.

2. Magnetic flux might be generated through the motor shaft while the brake coil is ener-

gized (brake is open). Pay an extra attention when magnetic sensors are used nearby

the motor. —

N —

Caution -*
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11. Built-in Holding Brake

Preparation Specifications
Static . .| Exciting . . Permissible
Motor Motor friction _Rotqr Enqaglng Relt'aasmg current | Releasing ORI [Tl 2.9 angular
. inertia time time work (J) per| total work .
series output torque o 2 DCA voltage : 9 acceleration
x 10*kg'm ms ms one braking| x10% p
N-m (at cool-off) rad/s
50W, 100W |0.29 or less 0.002 35 or less |20 or less 0.3 39.2 4.9
MSMD | 200W, 400W |1.27 or less 0.018 50o0rless [150rless| 0.36 0?2110\:6 137 441 30000
750W 2.45 or less 0.075 70o0rless [200orless| 0.42 196 147
50W, 100W |0.29 or less 0.002 35 or less |20 or less 0.3 39.2 4.9
200W, 400W [1.27 or less 0.018 50orless |150rless| 0.36 o?zg\r/e 137 44 1 30000
750W(200V) [2.45 or less 0.075 70o0rless [20orless| 0.42 196 147
750W(400V) | 2.5 or less 15 or less 0.7
MSME 50 or less
1.0kW, 1.5kW,| 7 8 o1 less 0.33 15 or less 392 490
2.0kw 0.81 | DC2v
(100) 10000
3.0kW 11.8 or less 80 or less or more
4.0kW, 5.0kW [16.2 orless| 1.35  |110 or less 50(;’;(')9)53 0.9 1470 2200
400W, 600W | 2.5 or less 50o0rless [150rless| 0.70 392 490
1.0kW | 4.9 or less 80 orless | 100188 | ¢ 59 588 780
1.35 (200) 10000
1.5kW, 2.0kW|13.7 or less 100 or less|50 or less| 0.79 1176 1500
MDME 3.0kW |16.20r less 110 orless| (130) 09 | PV M 470 2200
or more
4.0kW, 5.0kW|24.5 or less 80 or less [220 /68| 4 3 5440
4.7 (200) 1372 2900
7.5kW 58.8 or less 150 or less| 50 or less 1.4 5000
11kW, 15kW | 100 or less 7.1 300 or less|140 or less| 1.08 2000 4000 3000
1.5kW 7.8 or less 4.7 80 orless [350rless| 0.83 1372 2900
MFME 2.5kW 21.6 or less pezy 1500 10000
8.75 150 or less|100 or less| 0.75 |Ormore| 1470
4.5kW 31.4 or less 2200
0.9kW  [13.70rless| 1.35 |100orless 50(2’;533 0.79 1176 1500 | 10000
2.0kW 24.5 or less 80 or less 25 or less 1.3
MGME ' ' (200) : DC2V
4 or more 5440
3.0kW 7 50 or less 1372 2900
58.8 or less 150 or less| (130) 1.4
4.5kW, 6.0kW 50 or less 5000
200W, 400W |1.27 orless| 0.018 50o0rless |150rless| 0.36 | pciv 137 441
MHMD 30000
750W 2.450rless| 0.075 70 0rless |20 orless| 0.42 |Or more 196 147
1.0kW | 4.9 or less 80 or less 70(;’5('335 0.59 588 780
1.35 S0 orl 10000
or less
MHME 1.5kW 18.7 or less 100 or less (130) 0.79 DC2V 1176 1500
2.0kW to 25 or less ormore
: 24.5 or less 80 or less 1.3 5440
5.0kW 4.7 (200) 1372 2900
7.5kW 58.8 or less 150 or less| 50 or less 1.4 5000
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+ Excitation voltage is DC24V+10%.
* Releasing time values represent the ones with DC-cutoff using a varistor.

Values in () represent those measured by using a diode (VO3C by Hitachi, Ltd.)
+ Above values (except static friction torque, releasing voltage and excitation current) represent typical

values.

+ Backlash of the built-in holding brake is kept £1°or smaller at ex-factory point.
« Service life of the number of acceleration/deceleration with the above permissible angular accelera-
tion is more than 10 million times. (Life end is defined as when the brake backlash drastically chang-

€es.)




12. Dynamic Brake

Preparation Outline

This driver (A to G-frame) is equipped with a dynamic brake for emergency stop.
Pay a special attention to the followings.
The H-frame driver does not incorporate the dynamic brake.

1. Dynamic brake is only for emergency stop.

Do not start/stop the motor by turning on/off the Servo-ON signal (SRV-ON).
Otherwise it may damage the dynamic brake circuit of the driver.

o
-
(1]
o
o
=
)
=
o
S

The Motor becomes a dynamo when driven externally and short circuit cur-
rent occurred while dynamic brake is activated may cause smoking or fire.

2. Dynamic brake is a short-duration rating, and designed for only emergency stop. Allow ap-
prox. 10 minutes pause when the dynamic brake is activated during high-speed running.
(F-frame(200V), G-frame(200V/400V) built-in dynamic brake resistor is capable of
handling up to 3 continuous halts at the rated revolutions with max. permissible inertia.
When overheated under more critical operating conditions, the brake will blow out and
should be replaced with a new one.)

* You can activate the dynamic brake in the following cases.

1) When the main power is turned off —

2) At Servo-OFF

3) When one of the protective function is activated.

4) When over-travel inhibit input (NOT, POT) of connector X4 is activated
In the above cases from 1) to 4), you can select either activation of the dynamic brake
or making the motor free-run during deceleration or after the stop, with parameter.
Note that when the control power is off, for A to F-frame driver, the dynamic brake will
be kept actived, and for G and H-frame driver, the dynamic brake will be kept released.

« If the built-in dynamic brake resistor of the G-frame driver is insufficient, exter-
nal dynamic brake resistors can be connected.

+ For the H-frame driver, external dynamic brake resistors can be connected.
Connections of the external dynamic brake resistors are the same as those of
the G-frame driver. (The DB3 and DB4 terminals are not provided.)

+ Use the following resistors as the external dynamic brake resistors. (To be pre-
pared by user)

Driver Resistance specifications per piece . —
- - Quantity of use
Frame Voltage Resistance Electric power
G,H 200V 1.2Q 400W 3 pcs.
G,H 400V 4.8Q 400W 3 pcs.

Dynamic Brake Characteristics (e.g. Motor MDME 15kW 200V)

80
70
60
50

Resistor 1.2Q
= === Resistor 2.4Q

="

30
20
10

Brake torque (N'm)

--="
-

.-
am"

0 500 1000 1500 2000
Motor speed (r/min)

Related page --%| - P.3-38 “Inputs and outputs on connector X4”
* P.4-44... “Details of Parameter”
- P.6-5 “Protective Function”
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12. Dynamic Brake

Preparation Connections of external dynamic brake resistor (Example)

G-frame, 200 V

2-68

Mains
Residual KU © v © m
currelntl dlewce LiC ]
IATE L2C /o) oY
DD L1 @ “@]
iy - % 410
NS o]
ik 3 =B el
1 -]
il T @)1=t ’
il & 5
Ol Hd
I U-phase i -
e RS ] | |
=1 ||| e e @l
LITITI thase\/ ‘H@ 7‘@‘
............. = @)|
— fliiny
]
1 r® [®
D < N o n o
| ] . — CFommmmamman= ks L —
| . —
’ — e [ s S & '
| E@ } Disconnect the
{ " Thermal fuse shorting bar I 5
i (one fuse for each resistor) (between DB3 34 VDG | f@ [l
to b lied b it power supply
(to be supplied by customer) and DB4). for brake - I
Magnetic Contactor (MC) (to be supplied by
customer) :
Turns on/off the dynamic brake resistor.
Use coil surge suppression units together with 3
this.
Hemarkst:s Terminals DB1, DB2, DB3 and DB4

*Use the same magnetic contactor as that of
the main circuit.

+Provide an auxiliary contact for protection, so
that the servo does not turn on with an
external sequence when the dynamic
brake resistor is fused.

+ To connect an external dynamic brake
resistor, disconnect the shorting bar
between DB3 and DB4.

+ Connect a magnetic contactor (for
control) for the external dynamic brake
between L1C and DB1.

» Provide an external protective device

Dynamic Brake Resistor (io be supplied by customer)
(e.g. thermal fuse) between DB2 and

Remarks -+ LC2.
*When you use an external dynamic brake resistor, :
installyan external protectize apparatus, such as
thermal fuse without fail. * The voltage applied across DB1 and
«Mount the dynamic brake resistor on incombustible DB2 must be 300 VAC or below or
material such as metal. 100 VDC or below.
*Do not use an external dynamic brake resistor

together with the built-in resistor.
*Provide one dynamic brake resistor for each phase.
*When using an external dynamic brake, be sure to use the
resistor.
Do not make short circuit.

* Do not connect anything.




I 12. Dynamic Brake

Connections of external dynamic brake resistor (Example)

G-frame, 400 V

Mains . *Use a power | 24 VDC power supply L
Residual & | K0, | for control m 0 U
current device| | & | capacty | (to be supplied by customer)
T S 1T 24V
[0 3 oV o
3
gl 2 L1 B 3
AL L2 o H
1 I®}- 3
&L R L3 i =
e
7% iCiy
R 1 N T B e e @
U-phase I "
[T erfeeseboceci: 1O
— -phase —| T
N 7 H@ 'V
[ILITT W-phase | il
1 Sl 7T H@%W
i r® ®
TR o)
T e S
| ‘ o =] = .
| O pu—
T =
TEmE—c: &
{ @ } Disconnect the
Thermal fuse shorting bar I
(one fuse fo_r each resistor) (between DB3 =
(to be supplied by customer) and DB4). f204r \blgck:epower supply

(to be supplied by

customer) :

Magnetic Contactor (MC)

Turns on/off the dynamic brake resistor.
Use coil surge suppression units together with

this.
. | Terminals DB1, DB2, DB3 and DB4 |
. » To connect an external dynamic brake
+ Use the same magnetic contactor as that of resistor, disconnect the shorting bar
the main CIrCUIt.’. , between DB3 and DB4.
*Provide an auxiliary contact for protection, so - Connect a magnetic contactor (for
that the servo does not turn on W'th_ an control) for the external dynamic brake L
external sequence when the dynamic between L1C and DB1. 7
brake resistor is fused. - Provide an external protective device
(e.g. thermal fuse) between DB2 and
Dynamic Brake Resistor (to be supplied by customer) the neutral point.
Remarks -
*When you use an external dynamic brake resistor, -The voltage applied across DB1 and
install an external protective apparatus, such as DB2 must be 300 VAC or below or
thermal fuse without fail. 100 VDC or below.

*Mount the dynamic brake resistor on incombustible
material such as metal.

*Do not use an external dynamic brake resistor
together with the built-in resistor.

*Provide one dynamic brake resistor for each phase.

*When using an external dynamic brake, be sure to use the Pin NC

resistor. + Do not connect anything.
Do not make short circuit.

+L1C is connected after the R-phase of
the noise filter.
+L1C is not indicated on the driver body.
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2 12. Dynamic Brake

Preparation Condition setting chart

1) Setup of driving condition from deceleration to after stop by main power-off (Pr5.07)

Sequence at main Driving condition Contents of
power-off (Pr5.07) During deceleration|  After stalling dfg’[,a,ﬂg?
Setup value of Pr5.07

6 | pB |— DB | | Clar |
1 I Free-run |—| DB | | Clear |
2 I DB |—| Free-run | | Clear |
3 I Free-run |—| Free-run | | Clear |
4 | pbB |— DB | | Hod |
5 I Free-run |—| DB | | Hold |
6 I DB |—| Free-run | | Hold |
7 I Free-run |—| Free-run | | Hold |
8 IEmergency stop|—| DB | | Clear |
9 IEmergency stop|—| Free-run | | Clear |

Torque limit value at emergency stop will be that of Pr5.11 (Setup of torque at emergency stop)
when the setup value is 8 or 9.

2) Setup of driving condition from deceleration to after stop by Servo-OFF (Pr5.06)

Sequence at main Driving condition Contents of
Servo-OFF (Pr5.06) During deceleration| _After stalling d&‘,’ﬂg?
Setup value of Pr5.06

6 | pB |— DB | | Cla |
1 I Free-run |—| D B | | Clear |
2 I DB |—| Free-run | | Clear |
3 I Free-run |—| Free-run | | Clear |
4 | pB |— DB | | Hod |
5 I Free-run |—| DB | | Hold |
6 I DB |—| Free-run | | Hold |
7 I Free-run |—| Free-run | | Hold |
8 IEmergency stop|—| D B | | Clear |
9 IEmergency stop|—| Free-run | | Clear |

Torque limit value at emergency stop will be that of Pr5.11 (Setup of torque at emergency stop)
when the setup value is 8 or 9.
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12. Dynamic Brake

Condition setting chart

3) Setup of driving condition from deceleration to after stop by activation of protective function (Pr5.10)

Sequence at over-travel Driving condition Contents of
inhibit input (Pr5.10) During deceleration|  After stalling dfc‘,’{,a,}{g?
Setup value of Pr5.10
8 (o8 }—{ oe | [ red |
1 CFoenn | 08 ] [ oo |
2 E—| Free-run | | Hold |
3 @'—| Free-run | | Hold |

Engaged A: Emergency stop
4 Engaged B: DB DB | | Hold |

Engaged A: Emergency stop
5 Engaged B: Free-run DB | | Hold |

Engaged A: Emergency stop _
6 Engaged B: DB —| Free-run | | Hold |

Engaged A: Emergency stop _
7 Engaged B: Free-run Free-run | | Hold |

When setup value is within the range 4 and 7, the protection function that supports
immediate stop acts according to operation A and the function that does not support
acts according to operation B.

During deceleration to stop, the main power supply must be maintained.

When the protection function acts, content of deviation counter is cleared as the alarm
is cleared.

4) Setup of driving condition from deceleration to after stop by validation of over-travel inhibit input (Pr5.05)

Sequence at over-travel Driving condition Cé)gtear}tg r?f
o viati
inhibit input (Pr5.05) During deceleration |  After stalling counter

Setup value of Pr5.05
¥

[ Torque command to
0 I DB = inhibited direction is 0 Hold
1 Torque command to | | Torque command to

inhibited direction is 0 inhibited direction is 0

[ Torque command to
2 | Emergency stop [— inhibited direction is 0 clear

Torque limit value during deceleration will be that of Pr5.11 (Setup of torque at emergency
stop) when the setup value is 2.
Changes will be validated after the control power is turned on.
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2 13. Setup of Parameter and Mode

Preparation Outline / Setup / Connection

Outline of Parameter

This driver is equipped with various parameters to set up its characteristics and functions.
This section describes the function and purpose of each parameter. Read and compre-
hend very well so that you can adjust this driver in optimum condition for your running

requirements.

Setup of Parameter

* You can refer and set up the parameter with either one of the following.

1) front panel of the driver
2) combination of the setup support software, "PANATERM" and PC.

How to control the front panel, refer to P.2-86.

Setup with the PC

It is possible to connect your personal computer to connector X1 of MINAS A5 using a
USB cable for personal computer connection. Downloading the setup support software
“PANATERM” from our web site and installing it on your personal computer will allow you
to perform the following easily.

» With the PANATERM, you can execute the followings.
1) Setup and storage of parameters, and writing to the memory (EEPROM).

2) Monitoring of /O, pulse input and load factor.

3) Display of the present alarm and reference of the error history.

4) Data measurement of the wave-form graphic and bringing of the stored data.

5) Normal auto-gain tuning

6) Frequency characteristic measurement of the machine system.
Because no production software such as CD-ROM is available, download the setup sup-
port software from our web site and install it on your personal computer.

— ~— ' ~— ~— ~—

* How to Connect

[| €=
Connect to X1
(USB mini-B)

Setup support software “PANATERM”
Please download from our web site and
use after install to the PC.

+ USB cable
On the driver, use commercially available USB mini-B connector.
The connector on the personal computer side should be in accordance with the specifi-

cations of the PC.
When the cable does not have noise filter, attach a signal line noise filter (DVOP1460)

to both ends of the cable.

Related page --%| -+ P.4-2 “Details of Parameter”

+ P.7-26 “Setup support software [PANATERM]”
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13. Setup of Parameter and Mode
Preparation Composition and List of Parameters

* The parameter No. is displayed in the form of PrX.YY (X: Classification, YY: No.).
* For the details on the parameters, refer to P.4-4 “Details of parameter”.

Parametr No. Class name Group page
Class| No.*

0 |00 to 17| Basic setting Parameter for Basic setting P.2-74
1 |00 to 27| Gain adjustment | Parameter for Gain adjustment P.2-75 g
2 |00 to 23| Damping control Parameter for Damping control P.2-76 %
3 00to 29 \F/(l-jIrlc_)gli(t));/e'(l'jo(r;il:](tar/OI (I;’:nr?rr;eter for Verocity/ Torque/ Full-closed Po.77 I
4 |00 to 44 | I/F monitor setting | Parameter for I/F monitor setting P.2-78
5 |00 to 35| Enhancing setting | Parameter for Enhancing setting P.2-79
6 |00 to 39| Special setting Parameter for Special setting P.2-81

* The Parameter No. consists of 2 digits.

* In this document, following symbols represent each mode.

Symbol Control mode Sitfulfr(‘)’;l:le

P Position control 0
S Velocity control 1
T Torque control 2 —
F Full-Closed control 6

P/S Position (1st)/Velocity (2nd) control 3"

P/T Position (1st)/Torque (2nd) control 4

ST Velocity (1st)/Torque (2nd) control 5*

* When you select the combination mode of 3, 4 or 5, you can select either 1st or 2nd
with control mode switching input (C-MODE). L
When C-MODE is ON : 1st mode selection
When C-MODE is OFF : 2nd mode selection
Do not enter the command 10ms before/after the switching.
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Preparation

13. Setup of Parameter and Mode

List of Parameters

[Class 0] Basic setting

Parametr Default Turning Related .
No. Title Range Unit onof | Control Mode |Detail
Class| No. i by e Suppy | P | S| T F P
0 | 00 | Rotational direction setup Oto 1 1 - O |0|0|0]|0O
0 | 01 | Control mode setup 0to6 0 - O [O|O0|0|0 4-4
0 | 02 | Real-time auto-gain tuning setup 0to 6 1 - O|0|0|0O
0 | 03 ﬁ’;':‘;tﬁg;;mﬁ':;‘; stiffness at reak-| 14 34 13 11 - olololo] **
0 | 04 | Inertia ratio 0 to 10000 250 % O10|0|0
0 | 05 | Selection of command pulse input Oto 1 0 - O |0 O o
o | 06 Seot:};nand pulse rotational direction 0to 1 0 B o lo O -
0 | 07 | Command pulse input mode setup 0to3 1 - O |0 O
0 | 08 gg:‘;’:‘fe’:/‘;ﬁ‘t‘lfs counts per one 0 to 220 10000 pulse | O |O ®
0 | 09 | 1st numerator of electronic gear 0 to 2% 0 - O O] 48
10 | Denominator of electronic gear 0 to 2% 10000 - @) O
@ | g | QUIRLEDUSBERING FErED MAGT | o om 2500 Pr | O |O]O|O|O]| 49
revolution
0 | 12 | Reversal of pulse output logic Oto3 0 - O [0]0]0|0
0 | 13 | 1sttorque limit 0 to 500 500" % O|0|0|0O
0 | 14 | Position deviation excess setup 0 to 2% 100000 Corrand O O o
0 | 15 | Absolute encoder setup Oto2 1 - O |0 O
0 | 16 | External regenerative resistor setup O0to3 3 0 3 - O 00|00
o | 17 I;gsgt;e:(;tg{eziig);ternal regenerative 010 4 0 _ o |lolololo 412

* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the

power to the driver is turned off and then on again.

* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
*1 Default settings depend on the combination of driver and motor. Refer to P. 2-82 “Torque limit setting”.

Parameter describes of this page is P.4-4 to P.4-12.
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I 13. Setup of Parameter and Mode

List of Parameters

[Class 1] Gain adjustment

Parametr Default Turning Related . L
No. Title Range Unit onof | Control Mode |Detail
' 9 AB | C |DEF| GH power page
Class| No. -frame|-frame|-frame|-frame supply P/ ST F
1 | 00 | 1st gain of position loop 0to 30000 | 480 320 0.1/s* O O
1 | 01 | 1stgain of velocity loop 11032767 | 270 180 | 0.1Hz* o000 -.‘-3?
1 | o2 | Isttime constantofvelocityloop | 44540000 | 210 | 310 |[0.1ms* 0000|413 g
integration S
1 | 03 | 1stfilter of speed detection 0to5 0 - o000
1 | 04 | 1sttime constant of torque filter 0 to 2500 84 126 | 0.01ms O|10|0|0 —
1 05 | 2nd gain of position loop 0 to 30000 570 380 0.1/s* O O
1 | 06 | 2nd gain of velocity loop 1t0 32767 | 270 180 | 0.1Hz* 010|100
1 | o7 | 2nd time constant of velocity loop | 4 4, 49090 10000 0.1ms* o|o|o|o
integration
1 | 08 | 2nd filter of speed detection Oto5 0 - O|O|O|O| 414
1 | 09 | 2nd time constant of torque filter 0 to 2500 84 126 |0.01ms* O|O0|0|0O
1 10 | Velocity feed forward gain 0 to 1000 300 0.10%* O O
1 11 | Velocity feed forward filter 0 to 6400 50 0.01ms* O O
1 | 12 | Torque feed forward gain 0 to 1000 0 0.10%* 0|0 O
1 | 13 | Torque feed forward filter 0 to 6400 0 0.01ms* o0 O] 4-15
1 | 14 | 2nd gain setup Oto1 1 - O|0|0|0
1 | 15 | Mode of position control switching 0to 10 0 - O O
- — 4-16 E—
1 | 16 | Delay time of position control 0 to 10000 50 0.1ms* O O
switching
1 | 17 | Level of position control switching 0 to 20000 50 - O O
1 118 Hy_ster.e3|s at position control 0 to 20000 33 : O Ol 417
switching
1 19 | Position gain switching time 0 to 10000 33 0.1ms* O O
1 | 20 | Mode of velocity control switching Oto5 0 - O
1 21 De_lay _tlme of velocity control 0 to 10000 0 0.1ms* O L
switching 4-18
1 | 22 | Level of velocity control switching 0 to 20000 0 - O
1 23 Hy_ster.eS|s at velocity control 0 to 20000 0 _ O
switching
1 | 24 | Mode of torque control switching Oto3 0 - O
1 | 25 | Delay time of torque control switching| 0 to 10000 0 0.1ms* O
4-19
1 | 26 | Level of torque control switching 0 to 20000 0 - O
1 | 27 | Hysteresis at torque control switching| 0 to 20000 0 = O
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
(o:1)i[[; ] The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.
Parameter describes of this page is P.4-13 to P.4-19.
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l 13. Setup of Parameter and Mode

List of Parameters

[Class 2] Damping control

Parametr Default Turning Related .
Title Range Unit onof |Control Mode |Detail
Class| No. tronel e g:;:ﬁ;, P s T F|P%®
2 | 00 | Adaptive filter mode setup Oto 4 0 - (O] O
2 | 01 | 1stnotch frequency 50 to 5000 5000 Hz O|0|0|0
2 | 02 | 1st notch width selection 0to 20 2 - o000
2 | 03 | 1st notch depth selection 0to 99 0 - O|0|0|0 20
2 | 04 | 2nd notch frequency 50 to 5000 5000 Hz 010|100
2 | 05 | 2nd notch width selection 0to 20 2 - O|0|0|0
2 | 06 | 2nd notch depth selection 01099 0 - O|0|0|0O
2 | 07 | 3rd notch frequency 50 to 5000 5000 Hz O|0|0|0
2 | 08 | 3rd notch width selection 0to 20 2 - O|0]0]0
2 | 09 | 3rd notch depth selection 0to 99 0 - O10|0|0O] 4-21
2 | 10 | 4th notch frequency 50 to 5000 5000 Hz O|0|0|0O
2 | 11 | 4th notch width selection 0to 20 2 - O|0|0|0
2 | 12 | 4th notch depth selection 0to 99 0 - O|0|0|0O
2 | 13 | Selection of damping filter switching 0to3 0 - O O
2 | 14 | 1st damping frequency 0 to 2000 0 0.1Hz* @) O ez
2 | 15 | 1st damping filter setup 0 to 1000 0 0.1Hz* @) O] 4-23
2 | 16 | 2nd damping frequency 0 to 2000 0 0.1Hz* O O] 4-22
2 | 17 | 2nd damping filter setup 0 to 1000 0 0.1Hz* @) O] 4-23
2 | 18 | 3rd damping frequency 0 to 2000 0 0.1Hz* @) O] 4-22
2 | 19 | 3rd damping filter setup 0 to 1000 0 0.1Hz* @) O] 4-23
2 | 20 | 4th damping frequency 0 to 2000 0 0.1Hz* O O] 422
2 | 21 | 4th damping filter setup 0 to 1000 0 0.1Hz* @) O
2 | 22 | Positional command smoothing filter | 0 to 10000 0 0.1ms* @) O 2
2 | 28 | Positional command FIR filter 0 to 10000 0 0.1ms* @) O| 4-24

* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-20 to P.4-24.
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I 13. Setup of Parameter and Mode

List of Parameters

[Class 3] Verocity/ Torque/ Full-closed control

Parametr Default Turning Related .
No. Title Range Unit onof |Control Mode |Detail
e C |DEF power page
Class| No. -frame|-frame supply P/ S| T F
3 | 00 Sp_eed. setup, Internal/External 0to3 0 B O
switching 4-25 -
3 | o Speeq command rotational direction 0to 1 0 _ O §
selection 3
3 | 02 | Input gain of speed command 10 to 2000 500 (v ”\‘/'”)/ e]le) . g
3 | 03 | Reversal of speed command input Oto 1 1 - O
3 | 04 | 1st speed of speed setup -20000 to 20000 0 r/min O
3 | 05 | 2nd speed of speed setup -20000 to 20000 0 r/min O
3 | 06 | 3rd speed of speed setup -20000 to 20000 0 r/min O
3 | 07 | 4th speed of speed setup -20000 to 20000 0 r/min O
3 | 08 | 5th speed of speed setup -20000 to 20000 0 r/min O
3 | 09 | 6th speed of speed setup -20000 to 20000 0 r/min O 4-27
3 | 10 | 7th speed of speed setup -20000 to 20000 0 r/min O
3 11 | 8th speed of speed setup -20000 to 20000 0 r/min O
3 | 12 | Acceleration time setup 0 to 10000 0 (10{)8%”“) O
3 | 13 | Deceleration time setup 0 to 10000 0 (105T(}§r<1in) O
3 | 14 $|gm0|d acceleration/ deceleration 0 to 1000 0 ms O
time setup
3 | 15 | Speed zero-clamp function selection 0to3 0 - OO 4-28
3 | 16 | Speed zero clamp level 10 to 20000 30 r/min o0
3 | 17 | Selection of torque command Oto2 0 = O
3 | 18 | Torque command direction selection Oto1 0 - O 4.9
3 | 19 | Input gain of torque command 10 to 100 30 0.1V/100%* O
3 | 20 | Input reversal of torque command Oto1 0 - O
3 | 21 | Speed limit value 1 0 to 20000 0 r/min O
3 | 22 | Speed limit value 2 0 to 20000 0 r/min O 4-30
3 | 28 | External scale selection Oto2 0 - O O
3 | 24 | Numerator of external scale division 0 to 22° 0 - O O
3 | 25 D_e_nc_)mmator of external scale 1 to0 22 10000 N O O
division 4-31
3 | 26 | Reversal of direction of external scale Oto1 0 - O O
3 | o7 Exterqal scgle Z phase disconnection 0to 1 0 _ o o
detection disable
3 | 28 | Hybrid deviation excess setup 1 to 27 16000 Command) O
4-32
3 | 29 | Hybrid deviation clear setup 0to 100 0 Revolution | O O
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
(o:1)i[[; ] The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.
Parameter describes of this page is P.4-25 to P.4-32.
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l 13. Setup of Parameter and Mode

List of Parameters

[Class 4] I/F monitor setting

Parametr Default Turning Related .
Title Range Unit onof | Control Mode |Detail
Class| No. tronelnEF g&‘,’;ﬁ; P s T F|P%®
4 | 00 | SI1 input selection (Pin No.8) 0to 00FFFFFFh 8553090 - O |0|/0|0|0]|4-33
4 | 01 | SI2input selection (Pin No.9) 0o 00FFFFFFh 8487297 - O [O|O0|O0|0
4 | 02 | SI3 input selection (Pin No.26) 0to 00FFFFFFh 9539850 - O |0|0|0]|0O
4 | 03 | Sl4 input selection (Pin No.27) 0 to 00FFFFFFh 394758 = O |0|0|0|0O
4 | 04 | SI5 input selection (Pin No.28) 0to 00FFFFFFh 4108 - O |0|0|0]|0O
4 | 05 | SI6 input selection (Pin No.29) 0to 00FFFFFFh 197379 - O |O]0|0|0] 434
4 | 06 | SI7 input selection (Pin No.30) 0to 00FFFFFFh 3847 - O 00|00
4 | 07 | SI8 input selection (Pin No.31) 0 to 00FFFFFFh 263172 - O |O0|0|0
4 | 08 | SI9 input selection (Pin No.32) 0 to 0OFFFFFFh 328965 - O 00|00
4 | 09 | SI10input selection (Pin No.33) 0to 00FFFFFFh 3720 - O |0|0|0|0O
4 | 10 | SO1 output selection ([ iver autou | 010 COFFFFFFR 197379 - O |0]0|0]0
4 | 11 | SO2 output selection ([ criomr outpu | 010 OFFFFFFR 131586 - | o |olo|lojo
4 | 12 | SO3 output selection ([ o autou | 010 0OFFFFFFR 65793 - | © [9]o[o[o], .
4 | 13 | S04 output selection ([ oy outpu | 010 QOFFFFFFR 328964 - | o |olololo
4 | 14 | SO5 output selection (G estsor outpu| 010 COFFFFFFR 460551 - | o |ololojo
4 | 15 | SO6 output selection (5 ceeetor output)| 010 OFFFFFF 394758 - O |o]o|0|O
4 | 16 | Type of analog monitor 1 0to 21 0 - o000
4 | 17 | Analog monitor 1 output gain 0to 214748364 0 - O|0|0|0
4 | 18 | Type of analog monitor 2 0to 21 4 - O|O0]0O|0O| 4-36
4 | 19 | Analog monitor 2 output gain 0to 214748364 0 - O|0|0|0
4 | 20 | Type of digital monitor 0to 3 0 - O|0|0|0O
4 | 21 | Analog monitor output setup Oto2 0 - O|10]0|0
4 | 22 | Analog input 1 (Al1) offset setup -5578 to0 5578 0 0.366mV O|0|0|0O
4 | 23 | Analog input 1 (Al1) filter 0 to 6400 0 0.01ms* O|0|0|0
4 | 24 Analog input 1 (Al1) overvoltage 010 100 0 0.1V olololo
setup 438
4 | 25 | Analog input 2 (Al2) offset setup -342 to 342 0 5.86mV O|0|0|0
4 | 26 | Analog input 2 (Al2) filter 0 to 6400 0 0.01ms* O|0|0|0O
4 | o7 Analog input 2(Al2) overvoltage 010 100 0 0.1V olololo
setup
4 | 28 | Analog input 3 (Al3) offset setup -342 t0 342 0 5.86mV O|0|0|0O
4 | 29 | Analog input 3 (AI3) filter 0 to 6400 0 0.01ms* O10|0|0] 439

* Definition 