Panasonic

Operating Instructions (Overall)

AC Servo Motor & Driver
MINAS AS5II/AS series

® Thank you for purchasing this Panasonic product.

® Before operating this product, please read the instructions carefully, and save this manual for future use.
® This product is for industrial equipment. Don’t use this product at general household.



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
A5I/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.
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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

CE Ml

GUS

S0D

LISTED
(AS5I, A5 series) (ASIE, A5E series)
Conformed Standards
Driver Motor
EN55011
E):\r/lecc::tives EN61000-6-2 -
EN61800-3
Low-Voltage EN60034-1
EC Direc- | Directives | =0 1000-51 EN60034-5
tives
EN62061 (SIL 2) -
Functional | EN61800-5-2 (STO)
safety IEC61326-3-1
UL1004-1, UL1004-6
L L E16462 ’
UL Standards UL508C (E164620) (E327868)
CSA Standards C22.2 No.14 C22.2 No.100
Radio Waves Act KN11 _
(South Korea) (KC) *2 KN61000-4-2, 3, 4, 5, 6, 8, 11

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

IEC : International Electrotechnical Commission
EN : Europaischen Normen

EMC : Electromagnetic Compatibility

UL : Underwriters Laboratories

CSA : Canadian Standards Association

+ When export this product, follow statutory provisions of the destination country.

*1 ABIE and A5E series doesn’t correspond to the functional safety standards.
*2 Information related to the Radio Waves Act (South Korea)
This servo driver is a Class A commercial electromagnetic radio wave generator not
designed for home use. The user and distributor should be aware of this fact.
A F 7171 (FF-& HEFTA7AAD
o] 7171 4 F-8A &) FARH E7 71 =24 #efz}
EE AHSAE o] A& FY3A17] HE, 7184 9
A Qo A AHE3HE 2 EX o= Ft

( 9A71% : Servo Driver )

This product is not an object of China Compulsory Certification (CCC). |

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 Items 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
Prohibited company.
Product Component DT [ Bl Note
cycles (hour)
Smoothing condenser Approx. 5 years
. 2to 3 years
Cooling fan
N9 (10000 to 30000 hours)
Aluminum electrolytic Approx. 5 vears
capacitor (on PCB) pprox. >y
Driver .
A 1
Rush current pprox. 00000 tlm.e S
reventive rela (depending on working
P y condition)
Rush current Approx: 20000 tlmgs These hours or cycles are
. . (depending on working reference.
preventive resistor " :
condition) When you experience any
Bearin 3to0 5 years error, replacement is required
9 (20000 to 30000 hours) even before this standard
- replacement cycle.
Oil seal 5000 hours
3to 5 years
Encoder
(20000 to 30000 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 -<¥| - 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.)

In addition to the functions of MINAS A5 series, MINAS AS5T series adopted two-degree-
of-freedom control system which enables faster and more precise adjustment.

It also supports the new feature “fit gain” function of PANATERM, which provides an au-
tomatic gain adjustment in a simple and short time.

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.

When describing A5I series specific functions and features, this manual distinguishes
them by using X1l symbols and notes.

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.




2. Driver

1 Before Using
the Products

Check of the Model

Contents of Name Plate
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Model number
Input/output voltage

Number of phase ——]

Rated input/output current e

Input/output frequency

Rated output of
applicable motor

Panasonic AC SERVO DRIVER

Moderno. MADKT 1505 Serial No. P13040001N——
INPUT OUTPUT
r— Voltage 200-240V 69.4V
—Phase 1¢/3¢ 3¢
—F.LC 13A 12A
Freq. 50/60 Hz  0-500.0 Hz
— Power 100 W

Panasonic Corporation 20130401 1

Serial Number
j e.g.) :P13040001N
SN

Lot number
Month of production

=

Year of production
- (Lower 2 digits of AD year)

Manufacture date
e.g.) 120130401

Manufacture year

Manufacture date

Manufacture month

Model Designation

Velocity, position,
torque and full-closed

MADKT1505>I<>I<>I<

control type 1104

Only for position
control type

5t06 7

8t09

10t0 12 |

Special specifications
(letters and numbers)

MADKT1505E>I<>I<

1103 5106 8109 10 111012|
Special specifications
(letters and numbers)
I "
Frame-size symbol Max. current rating Only for position control type
Symbol Frame of power device — Current detector rating
MAD A-frame Symbol | Current rating Symbol| Current rating
MBD B-frame T1 10A 05 5A
MCD C-frame T2 15A 07 75A
MDD D-frame T3 30A 10 10A
MED Ef T4 35A 12 12A
Irame T5 50 A 20 20A
MFD | F-frame T7 75A 30 30A
MGD G-frame TA 100 A 40 40 A
MHD H-frame B 150 A 64 64 A
NOTE) TC 300 A 90 90A
Only for position control type is A2 120 A
provided A-Frame to F-frame. B4 240 A
Power supply
Series Symbol Specifications
Velocity, Position, - 1 | Single phase, 100 V
ShllE Torque, Full-Closed type L LI 2D 3 | 8-phase, 200 V
K A5 series AS5IE series 4 | 3-phase, 400 V
H A5 series ASE series 5 | Single/3-phase, 200 V

Related page -

* P.1-23 “Check of the Combination of the Driver and the Motor”




1 Before Using 2 Drlver
the Products | Parts Description

A to D-frame

F |

CEEEEE ront pane

Connector XA: ®EO@®D )

for main power connection S — — Connector X7: Monitor connector

05JFAT-SAXGF (JST)

Connector X1: USB connector

Maln power '[12 %g Connector X2: for Serial bus
input terminals 3 |o®
Control power —L IE%S gg Connector X3: Safety function connector
input terminals
Terminals f " | g% g% — Connector X4: Parallel I/O connector
erminals for externa —E B3 129 Connector X5:
regenerative resistor U |08 :
(Normally short-circuit v |59 for feedback scale
B3 to B2) connection
Termlna!s for motor @) J3t— Connector Xe:
connection for encoder
Connector XB: connection
for motor connection Screws for earth (x2) | Charge | <
06JFAT-SAXGF (JST) arge famp §f
o)
e &
17

| F LED cover

-

Safety by-pass prug

U @) U

—— Front panel
Connector XA: ?@"g ?@"g
for main power connection o Connector X7: Monitor connector
05JFAT-SAXGSA-L (JST)
g H “I— Connector X1: USB connector
Main power L2 ﬁm_‘— Connector X2: for Serial bus
input terminals LI;% — Connector X3: Safety function connector

Control power -L
input terminals

) Connector X4: Parallel I/O connector
— Terminals for external

i [—] i)

regenerative resistor = Connector X5:
(Normally short-circuit for feedback scale
B3 to B2) ; connection
" - .
Terminals for motor JE )i Connector X6:
|Vconnection @ @ for encoder
Connector XB: O N connection
for motor connection
03JFAT-SAXGSA-L (JST) Screws for earth — Charge lamp
Connector XC: (x2)

Connector for external
regenerative resistor W o
04JFAT-SAXGSA-L (JST) * NC is no connect. ;

» 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.

LED cover

Safefy by-pass prug

1-4



2. Driver
Parts Description
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U 6 U
‘ Details of terminal block ‘ [————}— Front panel
|l
— - ®@3 r— Connector X7: Monitor connector
Mai ::; ! }} — Connector X1: USB connector
ain power 12 - . .
input terminals L3 @] Nie -~ Connector X2: for Serial bu.s
L1C we |[[@] & Connector X3: Safety function connector
Control power 4[ —
input terminals L2C = (1=l
— B1 ¢ o @] “ —— Connector X4: Parallel /O connector L
Terminals for external—— B3 =[] =
regenerative resistor L B2 2 @] L Connector X5:
I(3Norm§gy short-circuit NC*|[&] v (& for feedback scale
310B2) — U || e connection
Terminals for motor — |V @] : [ Connector X6:
connection - W fH o for encoder
@ .
connection
* NC is no connect. ® @
- o - L
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.1-30 “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
screw

|— Connector X7: Monitor connector

- Connector X1: USB connector
A" — Connector X2: for Serial bus
=1 Connector X3: Safety function connector

Terminal cover

mm— Connector X4: Parallel 1/0 connector

— Connector X5: for feedback scale
connection

Connector X6: for encoder connection

(@
@] b
= Charge lamp

Terminal cover
screw

Screws for earth (x2)

‘ Details of terminal block ‘

L1 H [] NC*
‘ @] L1C . .
Main power L2 H @l Lec ]—Control power input terminals
input terminals L3 H NC*
Terminals for external —I: H [] N
@ DB1 , , ,
regenerative resistor B2 “ ‘ DB2 ]— Control terminal for dynamic brake resister
NC+| [[@ NG
e | Ne+
Terminals for motor Vv ) @
connection “ = {} g:z ]— Control terminal for dynamic brake resister
w [[® [ NG (Normally short-circuit DB to DB4.)

* NC is no connect.

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.1-30 “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

RRsIE) Ll@

Front panel

ll— Connector X7: Monitor connector

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

— Charge lamp

T J& T T*
o @]
® S ©

EEEE L@

(il
T

TT—TeET
TSI

i
==

s NE] Ciga

Screws for earth (x2)

‘ Details of terminal block ‘

DB1 Control terminal for
DB2 dynamic brake resister

Control power L1
input terminals _|__

LED cover

Safety by-pass prug

I,
R
A,

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.

Do

"~ N Terminal
cover screw

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.1-30 “Installation”
+ P.2-10 “Driver and List of Applicable Peripheral Equipments” « P.7-73 to 7-78 “Dimensions”

1-7

o
@
o8
=)
=
@
[=
&,
35
Q@
-
=
@
o
L
o
o
c
)
2
]




2. Driver
Parts Description

D, E-frame (400 V)

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

Connector XD:

Control power input terminals

02MJFAT-SAGF (JST)

Control power —0 24V g

—r— Front panel

— Connector X7: Monitor connector

Connector X1: USB connector

input terminals ov '— Connector X2: for Serial bus
Main power t; '— Connector X3: Safety function connector
input terminals L3 =@
Terminals for external B1 — Connector X4: Parallel /0 connector
— regenerative resistor B3
(Normally short-circuit B2 Connector X5:
B3 to B2) NC*{[=® for feedback scale
connection
; u
Terminals for _E v Connector X6:
[ motor connection W e for encoder
Connector XB: R ‘ @ @ connection
for motor connection L]
03JFAT-SAXGSA-L (JST)
Connector XC: Screws for earth — Charge lamp
Connector for external (x2)
regenerative resistor
04JFAT-SAXGSA-L(JST) # NC is no connect. LED cover

Safety by-pass prug

F-frame (400 V)

U O U
—— Front panel

‘ Details of terminal block ‘

Control power |:24V @l
input terminals ov &
— L1
—r L2

— Connector X7: Monitor connector

; -—— Connector X1: USB connector
) — Connector X2: for Serial bus
=hl"— Connector X3: Safety function connector

Main power
input terminals

Terminals for external — B1 Connector X4: Parallel I/0O connector

regenerative resistor -— B3

(Normally short-circuit L go " =Ll Connector X5:
B3 to B2) — for feedback scale
NC* " ] connection
~u Niciik=n
Terminals for motor Connector X6:
connection TV ) for encoder
L w « =&l L or encode
i connection
* NC is no connect. )
(® |G —— Charge lamp
o g
Screws for earth (x2)

Safety by-pass prug

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
@
o8
=)
=
@
[=
&,
35
Q@
-
=
@
o
L
o
o
c
)
2
(7]

Terminal cover OIS

screw : oy |— Connector X7: Monitor connector
el Connector X1: USB connector
' il —C X2: for Serial b
®|- ol onnector X2: for Serial bus
= 1 'I_ . .
Terminal cover H ] Sie Connector X3: Safety function connector
@ &
0 w1 Connector X4: Parallel I/O connector
i =@l
[®]- i
“ ‘ B O] . Connector X5: for feedback scale
s “H © = connection
‘ ‘ T -l [ Connector X6: for encoder connection
| ST
Terminal é:é)r\g\aNr o] el ?
o Charge lamp

@ [®
N 0 n 0 nJ L

Screws for earth (x2)

‘ Details of terminal block ‘

F ®
Main power 1

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

regenerative resistor B2 ‘ ‘

NC| |[®

. 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

EEERE

@)

€

€

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

€

&l

* NC is no connect.

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.1-30 “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

T ) & T T*
o ]
@ W o o om @

[EEEE] =

"
T T
———
=imini
jm——imini
=

TTT
TSI
imammai=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

N

LED cover

Safety by-pass prug

AN

AR
f LA

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.1-30 “Installation”
» P.2-10 “Driver and List of Applicable Peripheral Equipments” -« P.7-73 to 7-78 “Dimensions”




Before Using 2 Drlver

the Products SpeCificationS (Velocity, position, torque, full-closed control type)
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T . +10 %
Main circuit Single phase, 100 V to 120 V —15 % 50 Hz/60 Hz
100V
N 109
Control circuit Single phase, 100 Vto 120 V +1(5) ojo 50 Hz/60 Hz
- o
Ato . +10 %
- Main |D-frame Single/3-phase, 200 V to 240 V _159% 50 Hz/60 Hz
© circuit 10 %
s Eto 3-phase, 200V10230V .. . 50 Hz/60 Hz
3 | 200V H-frame -15 %
= Ato . +10 %
@ Control|D-frame Single phase, 200 V to 240 V _15% 50 Hz/60 Hz
circuit | E to . +10 %
H-frame Single phase, 200 V to 230 V _159% 50 Hz/60 Hz
Main circuit 3-ph 380 Vto 480 V +10% 50 Hz/60 H EE—
400V A 0 ~15% /o0 hz
*1| Control circuit DC24V £15%
Primary to earth: withstand 1500 VAC, 1 min, (sensed current: 20 mA) [100 V/200 V]
Withstand voltage withstand 1960 VAC, 1 min, (sensed current: 20 mA) [400 V]

* 400 V control circuit is excluded.

Ambient temperature: 0°C to 55°C (free from freezing)

temperature | 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 1000 m —
Vibration 5.88 m/s? or less, 10 Hz to 60 Hz (No continuous use at resonance frequency)
Control method IGBT PWM Sinusoidal wave drive
gaj Encoder feedback 17-b!t (131072 resolutiqn) a_bsolute encoder, 7-wire sgrial _
o 20-bit (1048576 resolution) incremental encoder, 5-wire serial
-(.é’ A/B phase, initialization signal defferential input.
S | Feedback scale feedback Maqufacturers that support serial communication scale:
o Mitsutoyo Corp.
%—’. Magnescale Co., Ltd. (old Sony Manufacturing Systems Corp.)
@ | General purpose 10 inputs
nput . . .
Control signal The function of general-purpose input is selected by parameters. e
Output General purpose 6 outputs . .
S The function of general-purpose input is selected by parameters.
% Analog signal Input | 3inputs (16-bit A/D : 1 llnput, 12-bit A/D : 2 inputs)
= Output | 2 outputs (Analog monitor: 2 output)
o 2 inputs (Photocoupler 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.
L USB | Connection with PC etc.
ﬁc:]r;irggmcatlon RS232 | 1 : 1 communication to a host.
RS485 | 1 : n communication to a host.

Safety function Used for functional safety.

(1) 5 keys (MODE, SET, UP, DOWN, SHIFT) (2) LED (6-digit)

(3) Monitor connector (Analog monitor output (2 ch), Digital monitor output (1 ch))
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.) L

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

Switching among the following 7 mode is enabled,
Control mode (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

(o 1T{ile) Y *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 -] -« P.1-30 “Installation of Driver” + P.1-34 “Installation of Motor”

Front panel

Regeneration

Dynamic brake




2. Driver

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

uonouny

Control input

(1) Servo-ON input (2) Alarm clear input (3) Gain switching input
(4) Positive direction over-travel inhibition input (5) Negative direction over-travel inhibition input
(6) Forced alarm input (7) Inertia ratio switching input

Control output

(1) Servo-Alarm output (2) Servo-Ready output (3) External brake release signal
(4) Speed arrival output (5) Torque in-limit signal output (6) Zero-speed detection output signal
(7) Alarm output (8) Alarm attribute output (9) Servo on status 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 pulse | Exclusive interface for Photocoupler: 500 kpps
frequency Exclusive interface for line driver : 4 Mpps
- Input pulse signal Differential input. Selectable with parameter. ((1) Positive and Negative direction,
) _Pulse format (2) A and B-phase, (3) Command and direction)
g nput Elgc_:t_ronic gear Process command pulse frequency x electronic gear ratio (inﬂ) as positional command input.
g (Division/Multiplication of Use electronic gear ratio in the range 1/1000 times to 1000 gir%?ezs.
8 command pulse)
% Smoothing filter Primary delay filter or FIR type filter is adaptable to the command input
Analog ;l;]oprlcjtue Ltestnnand Individual torque limit for both positive and negative direction is enabled.
nput Torque feed forward input Analog voltage can be used as torque feed forward input.
Instantaneous Speed Observer Available
Damping Control Available
Two-degree-of-freedom control Only available at AST Series
system
c . (1) Selection of internal velocity setup (2) Speed zero clamp (3) Speed command sign input
ontrol input o
(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.
Analog input Parameters are used for scale setting and command polarity. (6 V/Rated rotational speed Default)
g input ;O;Stlle Liiecnan Individual torque limit for both positive and negative direction is enabled.
g Torque feed forward input Analog voltage can be used as torque feed forward input.
S | Internal velocity command Switching the internal 8speed is enabled by command input.
3 . Individual setup of acceleration and deceleration is enabled, with 0 s/1000 r/min to 10 s/1000 r/min.
= | Soft-start/down function . ) . o
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
Two-degree-of-freedom control Only available at AST Series
system
5t | Control input (1) Speed zero clamp (2) Torque command sign input (3) Control mode switching
€ | Control output (1) Speed coincidence output (2) Speed in-limit output
o Analog | Torque command Torque command input can be provided by means of analog voltage.
5, input input Parameters are used for scale setting and command polarity. (3 V/rated torque Default)
s Speed limit function Speed limit value with parameter t is enabled.
Control input (1)_De_viation counte_r clear (2) Co_mm_and pulse inhib!tiqn (3) C_ommand 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 pulse | Exclusive interface for Photocoupler: 500 kpps
frequency Exclusive interface for line driver : 4 Mpps
- Input pulse signal Differential input. Selectable with parameter. ((1) Positive and Negative direction, (2) A and
£ Pulse | format B-phase, (3) Command and direction)
% nput EI_ec;t_romc gear Process command pulse frequency x electronic gear ratio 1:07222 as positional command input.
@ (Division/Multiplication of Use electronic gear ratio in the range 1/1000 times to 1000 tirr?es.
aQ command pulse)
§ Smoothing filter Primary delay filter or FIR type filter is adaptable to the command input
S _Analog ;I;]oprjtue limit command Individual torque limit for both positive and negative direction is enabled.
nput Torque feed forward input Analog voltage can be used as torque feed forward input.
Setup range of division/ 1/40 tir_nes 10 160 times )
multiplication of feedback scale The ratio of encoder pulse (numerator) to external scale pulse (fien.orr‘unator) can be setto 1to 2%
(numerator) to 1 to 22° (denominator), but should be set to a ratio within the range shown above.
Damping Control Available
The load inertia is identified in real time by the driving state of the motor operating according to the
Auto tuning command given by the controlling device and set up support software “PANATERM”.
g> 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.).
S | Protective Hard error Over-voltage, under-voltage, over-speed, over-load, 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.

* Il - Only available on A5 series.
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2.

Driver

Before Using

the Products SpeCificationS (Only for position control type)

. . . 1 00
Main circuit Single phase, 100 V to 120 V t_lg o; 50 Hz/60 Hz
100V 0
Control circuit Single phase, 100 Vto 120 V :5 °/° 50 Hz/60 Hz
Ato . +10 %
Main | D-frame Single/3-phase, 200 V to 240 V 159 50 Hz/60 Hz
5 circuit Eto +10 %
2 F-frame 8-phase, 200 V10230V _ ., 50 Hz/60 Hz
g 200V At 10 %
s (0] . + ()
) Control | D-frame Single phase, 200 V to 240 V —15 % 50 Hz/60 Hz
circuit Eto . +10 %
F-frame Single phase, 200 V to 230 V 15 % 50 Hz/60 Hz
Main D to +10 %
circuit | F-frame 3-phase, 380 V to 480 V 15 9% 50 Hz/60 Hz
400 V
Control | _Dto DC24 V = 15 %
circuit | F-frame

Withstand voltage

Primary to earth: withstand 1500 VAC, 1 min, (sensed current: 20 mA) [100 V/200 V]
withstand 1960 VAC, 1 min, (sensed current: 20 mA) [400 V]
* 400 V 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 1000 m

Vibration

5.88 m/s? or less, 10 Hz to 60 Hz (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 (Photocoupler 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 (2 ch)

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

A to 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.1-30 “Installation of Driver” - P.1-34 “Installation of Motor”

(o (T[T Only for position control type is provided A-Frame to F-frame.

o
@
o8
=)
=
@
[=
&,
35
Q@
-
=
@
o
L
o
o
c
)
2
(7]



2. Driver

Specifications (Only for position control type)

uonoung

Control input

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

) Negative direction over-travel inhibition input

) Forced alarm input (7) Inertia ratio switching input

(1
(4
(5
(6

Control output

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

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

(8) Alarm attribute output (9) Servo on status output*

Max. command
pulse frequency

Exclusive interface for Photocoupler: 500 kpps
Exclusive interface for line driver : 4 Mpps

.
2 Inbut oulse sianal Differential input
Z fo?ma? 9 ((1) Positive and Negative direction, (2) A and B-phase, (3) Command and
> direction)
8 Pulse
% input Electronic gear B
= (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 times 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
(TR DO ER eI Only available at A5T Series
control system
Control input (1) Selection of internal velocity setup (2) Speed zero clamp
Control output Speed arrival
g Internal velocity command Switching the internal 8speed is enabled by command input.
5
°<—’ Soft-start/down function Individual setup of acceleration and deceleration is enabled, with 0 s/1000 r/min to
g 10 s/1000 r/min. Sigmoid acceleration/deceleration is also enabled.
o}
E Zero-speed clamp 0-clamp of internal velocity command with speed zero clamp input is enabled.
3
3 |Instantaneous Speed Available
Observer
Two-degree-of-freedom Only available at A5I Series
control system
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
9 software “PANATERM”.
The gain is set automatically in accordance with the rigidity setting.
§ El:\lllsse:on of encoder feedback Set up of any value is enabled (encoder pulses count is the max.).
3
S Hard error Over-voltage, under-voltage, over-speed, over-load,
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.

* I - Only available on A5 series.




2. Driver

1 Before Using
the Products

Block Diagram

3 = A Y
'
L Fuse X T & 1 'ty
O—D—E + 2 H v
L2 = fred ’ I M
i I
L3 s : * % % b w /\
Voltage ! A
detection: N [R— l
Q@
z%z"' ﬂs 2VV Gate drive
De/DC PS for gate drive
PS for RE
—
Front panel S :
equence control
[Eegsag ?
Display -
operation Parameter contr0‘<—>| EEPROM
control )
Pulse train Division/ [+ Deviation Position Position Spoed
mmand itiplicati counter deviation amp. pee
4 L deviation
Analog AD 1 External . amp. . Current PWM
conactty - : : . Speed control circuit
-bi nternal spee Speed Torque
Coi::)rS: |:> command Inl;eronal detection
Control X6
output <::| Encoder signal |_A_|
processing
limit |_,
Pusle Division
output rocessin ,—l XS!
Feedback scale signal
processing limit
T
 —

Feedback scale unit

P E -:I- 10 A
:
| o__Fuse x X T e . 5 Cl
L2 Ef_r N z 4 N
L3, : x ¥ % T esisr E : A
4+ B X T A

Fan (D-frame only) I I
Fuse
Lic _:._,_ T =Y
!
LoG Z{Z DC/DC PS for gate drive
PS for RE
B1
Bo
B
—
Front panel Sequence control
| [BEAEAE Dieo
isplay ]
OE® operatioln Parameter comro||<—>| EEPROM -F’c"l}?c‘ﬂi}’e
control )

Pulse train Division/ |+ Deviation Position Position Speed
tiplication | counter deviation amp. de\l/)izﬁ | Velocity
trlxualqg oD 1 External 5 amp. o] TOrque Current PWM
commandl Speed limit control circuit
16-bit Internal speed| Speed Torc
|_)o 4 que
Cf:zgf:" — command _[7i 20 detection
Control
output <::| Encoder signal
Pusle Division
output rocessin F——
Fi 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.
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2. Driver

Block Diagram

P H Y
T
Fuse x & % . 4
Lio— T F— [ ! + ' v
: = 1} il M
--l-J
L3 Frs : * % % Resistor , w /
Voltage N
detection N i— l
Fan Gate drive @9
LG Fuse 2V I I
 |pcoo =8 Y
PS for gate drive
L2c PS for RE
B1
—
Front panel Sequence control
EEEEEE e
isplay
®Ee® operaticlpn Parameter control|<—>| EEPROM
ntre
)
Pulse train Division/ |+ Deviation Position Position
itiplication | counter deviation amp.
Analog External °
veloci(g AD | Kspeed °
comman L1 pee
16-bit Internal speed| Speed Torque
Ccm:’rgl ::: command Inlierunal detection
Control X6
output <::I Encoder signal [
p g
L it |
Pusle Division XJ
output rocessin ,—l =
Feedback scale signal
processing limit
T
—

Feedback scale unit

P — T
Fuse x ¥ 7 H .
L1o—1(F o-F- N
L2 | 'Resistor ' '
L3o—1 LI-2 oA
Fuse r r T ' '
N ' !
Voltage e
. detection Fan Gate drive
use
L1C + 12V
pemc[—= 5 Y -
PS for gate drive
L2C PS for RE
B1
Bo
B
1 .
) | Front panel [ |
control!
EEEEET e
isplay T
®EI® (ﬂmn&‘on—lﬁl%mmeter control|<—>| EEPROM
)

Speed

deviation
amp.

I%?que

Encoder signal

afety funci
signal
Pulse train Division/ |+ Deviation Position Position
itiplication | counter deviation amp.
ATalgtg AD 1 External
velocil g
command - Speed
Control 16-bit Internal speed| Speed
oig prgt |:> command [T 7 o detection
Control <::|
output
Pusle Division
output rocessin

PWM
circuit

processing
limit

Feedback scale signal

processing limit

o —

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 — H u
— 0 T
Fuse T T K ' '
L1 ’ ! 1 a v
L2 ' ! M
L3 £ ' ol
'
use r r r ! H w
N '
Voltage
detection! Fan Gate drive [oDB1 (RE
Fuse oV
Lic + = - .
Z%Z pe/ne PS for gate drive DHe—-bt bB2
L2c PS for RE o 1o o83
DB4
B1 ——
—
Front panel [ 1
control
[Gaaaas 5
isplay i
®E® operaticlrn Parameter control|<—>| EEPROM
ntre
)
signal
Pulse train Division/ [+ Deviation Position Position
command itiplication| =] counter deviation amp.
Analog 1 External ° PWM
oo‘rﬁrlrc\):rl:z AID. { Speed ° control circuit
Gontrol 16-bit Internal speed| Speed Torque
input —> command el I_,deledlon
Control X6
output <::I Encoder signal |_‘
processing
L |
Pusle Division X5|
output rocessin ,—l -
Feedback scale signal
processing limit
T
—

P = ¢
Fuse r r vy N
Lio— v
L 3 M
L3 -
Fuse r r r w
A
N
Voltage
detection: Fan Gate drive [oDB1 (RE
Fuse 12V
e i+ 5V o
Z%Z be/ne PS for gate drive bB2
L2c PS for RE
B1
—
Front panel [ 1
control
[Gaaaas 5
isplay ;
®Ee® operaticlrn Parameter control|<—>| EEPROM
ntr
)
signal
Pulse train Division/ [+ Deviation Position Position
command itiplication [ counter deviation amp.
Analog 1 External °
locit, ' ©
command L AD | Speed control
Control 16-bit Internal speed| Speed Torque
input — command _[inernal I_,de(edlon
Control X6
ot <= Encoder signal |—‘
p 'g
L imit |
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

P u
L Fuse x T K ZL
b + v
T L
L SJ'F?se ' X T 7 Resistor w /
Voltage
detection s
o o @
Fuse
24V +12V i
+ |ocmoc Y ) Gate drive
ov PS for gate drive
PS for RE
B1
E Bo
B
—
Front panel Sequence control
| EEEEEE e
isplay
| 080 operati(?n Parameter conlrol|<—>| EEPROM
X1j ntr
Cuss F
X2|
Serial
X3
X4|
Alarrr}
signal
Pulse train Division/ [+ Deviation Position Position
itiplicati counter deviation amp.
Analog External °
e ] -
16-bit Internal speed| Speed Torque
Cc;:gg: I::} command_[nigmal detection
Control X6
o < Encoder signal -
P g
limit
Pusle Division XJ
output rocessin ,—l ,_l
Fe scale signal
processing limit
T
—

Feedback scale unit

E-frame (400 V)

P

Fuse
L1
Lo
L3R

Fuse

e

X X T
Voltage
detection! N

L

J-0
Resistor

N1
L

oz D
DC/DC! 5V
PS for gate drive
PS for RE

Front panel Sequence control
EEEEEE] 5
isplay
0ee® operation Parameter control|<—>| EEPROM
@ control )
Pulse train Division/ |+ Deviation Position Position S
command itiplication | counter deviation amp. peed Velocity
Analog External deviation a
velocity AD | 0 amp. o T?rq}:e Curr'enlt
command —'_ Speed imif control
contror 16-bit Internal speed| Speed Torque
oiz p'St ::> command |m>e°ma| detection’
Control X6
output <::' Encoder signal [
processing
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)

o
@
o
o
=
)
c
&
5
@
=
>
@
o
=
o
=3
c
S
pr3
]

T
Fuse x T & H | 4
Ll e + ’ . Y
L2 = 1 \Resistor ZZ 4 1 1 M
T LH ' 't
LR s P o /\
Voltage N W A
detection’ N [
Fan @D
oav Fuse 12V
+
7 |pcioc=+5V
ov PS for gate drive
PS for RE
———
Front panel Sequence control
[@aaaag S
isplay
®0e® operation Parameter control<—>] EEPROM
control )
Pulse train Division/ |+ Deviation Position Position Speed
tiplication| = =] counter deviation amp. domoee
Arlxak_;tg F External . amp. . PWM
command L= Speed control ] circuit
16-bit Internal speed| Speed Torque
C",Egﬂ" = command 720 detection
Control X6
output <:| Encoder signal |_‘
processing
L |
Pusle Division XJ
output rocessin ,—l ,_l
Feedback scale signal
processing limit
T
—

Feedback scale unit

P — Y
Fuse r r r -
L1o——1 f y v
2 ’ M
L3 n
Fuse ry T r w
J_‘ N
Voltage
detection Fan Gate drive oDB1 @E
Fuse
24v =ayv - b,
DC/be PS for gate drive Bt Bt bB2
ov PS for RE I oBs
DB4
B1 ———
B2
———
Front panel Sequence control
| EEEEEE] e
isplay
| Oe® operation Parameter contro||<—>| EEPROM
X1 control )
USB
X2
Serial
X3
[Safety function]
X4|
Alarm
signal
Pulse train Division/ |+ Deviation Position Position S
tiplication | counter deviation amp. de\‘r)igﬁgn
e w] = g
d Speed control
eomman 16-bit internal speed P Speed Torque
Coiglprgl — command _[nigmal detection
Control X6
output <::| Encoder signal |_‘
processing
L |
Pl:sle( Division X5|
outpu rocessin ,—l ,_l
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.




2. Driver

Block Diagram

H-frame (400 V)

P Py} b
— T :»—:—
Fuse X T 7 ' '
Lio—F ! 1 B v
2 . M
L 30— H e
Fuse r T 7 ' ' w
'
N = o
Voltage e
detection’ Fan Gate drive J-ODB1 @9
Fuse
12V
24V T ) L
be/be PS for gate drive pB2
ov PS for RE
B1
—
Front panel Sequence control
EEEEEE] _
Display
operation Parameter comro'<—>| EEPROM
X1 control )
USB
X2]
Serial
X3
X4|
Alarm
signal
Pulse train Division/ |+ Deviation Position Position S
command tiplication| counter deviation amp. de“/’;ﬁgn
ATaIg)‘g oD 1 External amp.
velocity ' - °
command —' Speed
Control 16-bit Internal speed| Speed Torque
o = command [ == detection;
Control X6
output <::' Encoder signal |_‘
? processing
L™ imi |
Pusle Division
output rocessini ,—l ,_|X5!
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.
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Before Using 3 MOtOr
the Products | Check of the Model

Contents of Name Plate
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Model Panasonic |y ook 016 i Serial Number
| ACSERVOMOTOR THERMAL CLASS A(UL) B(TV) e_g_) 1304 0001N
Rated input Vo|tage/current 7—\’\11%%%/&’%/'5'\/';85“51\/5 EE)NNE%OT\OCN M‘JN\AS lgg7 J7 T
Leareoourur 005 | 1 odor | Lot number_
e 50 Month of production
Rated output Year of production
R t d f Panasonic Corporation (Lower 2 d|g|tS Of AD yeal’)
r n 'age in China
aled lrequency — Manufacture date
Rated e.g.):20130401
rotational speed Manufacture year TT— Manufacture date
Manufacture month
Model Designation
1t04 5t06‘ 7] 8] 9] o] 112
Type ———— Motor rated output Special specifications
Symbol Specifications Symhol| Output Motor structure P—
Low inertia 5A 50 W Design order
MSMD
(50 W to 750 W) 8; ;88 w Symbol Specifications
High inertia 1 | Standard
MHMD (L200 W'to 750 W) 82 288 w Voltage specifications Connector for encoder
ow inertia | ificati : N/MS3102A20-29P
MSME (50 W 10 5.0 kW) 08 750 W Symhol| Specifications S3102A20-29
. — 09 | 900W 1 [100V C |IP65 motor
MDME | Middle inertia 10 | 1.0 kW 2 [200V 0.9 kW to 5.0 kW
- | (400 W to 15.0 kW) .
, —— 15 | 1.5 kW 4 |400V only selectable
MEME | Middle inertia 20 | 2.0 kW 100/200 V common
= | (1.5 kW to 4.5 kW) Z L
Niddie mort 25 | 25kW (50 W only) —
iddle inertia
MGME (0.9 kW to 6.0 kW) 28 28 :zw Rotary encoder specifications
High inertia ) Specifications
MHME 45 4.5 kW Symbol
=] (1.0 kWto 7.5 kW) 50 | 5.0 kW d Format |Pulse count | Resolution | Wire count
*1 Only for position control type is 60 | 6.0kW G |Incremental |  20-bit 1048576 5-wire
MSME, MDME and MHME: 75 | 7.5kW S .| Absolute 17-bit 131072 | 7-wire
MGME, MFME: 0.9 kW to 4.5 kW : *2 ABE, ABIE series drivers (dedicated for position control) do not support
C5 [15.0 kW the 17-bit absolute specification, only 20-bit incremental type can be
used in combination.
Motor structure
MSMD, MHMD, MSME (750 W[400 V], 1.0 kW to 5.0 kW),
MSME (50 W to 750 W) MDME, MFME, MGME, MHME
Symbol Shaft Holding brake| Oil seal Svmbol Shaft Holding brake| Oil seal
YT Round [ D-cut [Key way|Without| With |Without] With?®| |*'™° | Round|Key way|Without| With |Without| With
A [ ] [ ] [ ] C () [ ] [ ]
B [ ] [ ) [ ] D M) ) M)
C [ ] [ ] [ ] G ® @ (]
D [ ] [ ] [ ) H [ [ [
N [ ] [ ] [ ]
P [ ] [ ) [ ]
Q [ ] [ ] [ ] —
R [ ] [ ) [ ] . . .
S o’ o ° *3 The product with oil seal is a special order product.
T M ° ) *4 Key way with center tap
U o @ ) Products are standard stock items or manufactured
vV o [ o 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”

1-21



Before Using 3. Motor
the Products | Parts Description

+ MSME 50 W to 750 W

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 THh
]
——  Flange
[ I 1F

———— Motor frame Mounting holes (X4)

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

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

* MFME 1.5 kW to 4.5 kW

+ MGMA 0.9 kW to 6.0 kW

* MHME 1.0 kW to 7.5 kW

Connector for encoder
Connector for motor

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

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

For details of specific model, refer to the Dimensions of Supplement. (P.7-79 to 7-93)
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Before Using
the Products

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

Incremental Specifications, 20-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.

N EGERE Do not use in other combinations than those listed below.
Motor Driver
Rated Model of velocity, Model of Only for
:l? w?r Type rotational Model Elftte:t position, torque and position control | Frame
pPly speed P full-closed control type "2 type
Sinl MSMD5AZG1 * 50 W MAD{T1105 MAD{T1105E Adframe
r']’;gsg MSMDO11G1 * | 100 W MADT1107 MADT1107E
F;oo v MSMD021G1 * 200 W MBD<T2110 MBD{T2110E | B-frame
MSMD MSMD041G1 * 400 W MCD<{>T3120 MCD{T3120E | C-frame
| 3000 r/min| MSMD5AZG1 * 50 W
Single/ | oW inertia MSMDO012G1 * | 100 W MADOT1505 MADOTIS0SE | 4 ¢ome
3-phase, MSMD022G1 * 200 W MAD{T1507 MAD{T1507E
200 V MSMD042G1 * 400 W MBD<{T2510 MBD{T2510E | B-frame
MSMD082G1 * 750 W MCD<>T3520 MCD<{>T3520E | C-frame
Sinal MSME5AZG1 * 50 W MADT1105 MAD{T1105E Aframe
k'}';%: MSMEO11G1 * | 100 W MAD{T1107 MADCT1107E
aoo v MSME021G1 * 200 W MBD<>T2110 MBD<{T2110E | B-frame
MSME041G1 * 400 W MCD<{T3120 MCD<{>T3120E | C-frame
MSME5AZG1 * 50 W
MSMED12G1 100 W MADT1505 MAD<T1505E Adframe
Single/ MSME022G1 * 200 W MAD{T1507 MAD{T1507E
3-phase, MSMEO042G1 * 400 W MBD<{T2510 MBD<{>T2510E | B-frame
200 V MSMEO082G1 * 750 W MCD<{>T3520 MCD<{>T3520E | C-frame
MSME102G[]* | 1.0 kW
MSME 2000 i, | MSMET 5G] * | 15 KW MDD<>T5540 MDD<{>T5540E | D-frame
Low inertia MSME202GL ] * | 2.0 kW MED<T7364 MED{T7364E | E-frame
3-phase, MSME302GL ] * | 3.0 kW MFD<>TA390 MFD<>TA390E
200V MSME402G[ ] * 4.0 kW F-frame
MSMES02GL T+ T 5.0 KW MFD{TB3A2 MFDTB3A2E
MSME084G1 * 750 W MDD<{>T2412 MDD<{>T2412E
MSME104G[]* | 1.0 kW MDD<T3420 MDD<{>T3420E | D-frame
3-oh MSME154G[]* | 1.5 kW MDD<{>T3420 MDD<>T3420E
4p05"f/e’ MSME204GL[] * | 2.0 kW MED{T4430 MED{T4430E | E-frame
MSMES304GL ] * | 3.0 kW MFD<{>T5440 MFDT5440E
MSME404G[ ] * 4.0 kKW F-frame
MSMES04GL]* | 5.0 kW MFDOTA464 MFDTA464E
Single/ MDME102G[ ] * | 1.0 kW MDD<>T3530 MDD<>T3530E D-frame
3-phase, 200 V MDME152G[] * | 1.5 kW MDD<{>T5540 MDD<{>T5540E
2000 r/min MDME202G[ ] * | 2.0 kW MED{T7364 MED{T7364E | E-frame
MDME302G[ ] * | 3.0 kW MFD<TA390 MFD{TA390E
MDME402G[ ] * | 4.0 kW F-frame
3-2p(;1§f/e, MDMES02GL]* | 5.0 kW MFD{TB3A2 MFDTB3A2E
MDME752G1 * | 7.5 kW MGD{TC3B4 G-frame
1500 r/min | MDMEC12G1 * | 11.0 kW -
VMDMEC52G1 * 1150 KW MHD>TC3B4 H-frame
MDME MDME044G1 * 400 W
Middle inertia MDMEO064G1 * | 600 W MDDT2407 MDDOT2407E D-frame
MDME104G[]* | 1.0 kW MDD{>T2412 MDD<>T2412E
2000 r/min MDME154G[] * | 1.5 kW MDD<>T3420 MDD<>T3420E
3-oh MDME204G[ ] * | 2.0 kW MED{>T4430 MED<{T4430E | E-frame
4pooaf/e’ MDME304GL] * | 3.0 kW MFD{T5440 MFD{T5440E
MDME404G[ ] * | 4.0 kW F-frame
MDMES04GL = | 5.0 KW MFDTA464 MFDTA464E
MDME754G1 * | 7.5 kW MGD<TB4A2 G-frame
1500 r/min | MDMEC14G1 * | 11.0 kW —
MDMECS4GT* (150 KW MHDTB4A2 H-frame

*1 Suffix of "[1" in the applicable motor model represents design order.

Suffix of " * " in the applicable motor model represents the motor structure.
*2 & : Drivers series  K: A5I series H: A5 series
*3 1 Drivers series  K: A5SIE seriesH: A5E series
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l 4. Check of the Combination of the Driver and the Motor

Incremental Specifications, 20-bit

Motor Driver
Rated Model of velocity, Model of Only for
Powcir Type rotational Model ::tte:t position, torque and position control | Frame
supply speed PUL | full-closed control type "2 type
Single/
3-phase, MFME152G1 * | 1.5 kW MDD T5540 MDD<{T5540E | D-frame
200 V
3-phase, MFME | MFME252G1 * | 25 kW MED{>T7364 MED{T7364E | E-frame
200V | Middile inertia | 200 /Min TMFME452G1 * | 4.5 kW MFDOTB3A2 MFD{OTB3A2E | F-frame
o MFME154G1 * | 1.5 kW MDD T3420 MDD{T3420E | D-frame
Sfoﬁ/e’ MFME254G1 * | 2.5 kW MED{T4430 MED{T4430E | E-frame
MFME454G1 * | 4.5 kW MFD{TA464 MFD{TA464E | F-frame
Single/
3-phase, MGME092GL] * | 0.9 kW MDD{T5540 MDD{T5540E | D-frame
200 V
MGME202GL] * | 2.0 kW MFD{TA390 MFD{TA390E
3-phase, MGME302G[_] * 3.0 kW F-frame
200 V MGME | MGME452G1+ [ 45kW MFDOTB3A2 MFDOTB3AE
Middle inertia | 1090 "MN T MGMES02G1 * | 6.0 kW MGD{TC3B4 - G-frame
MGMEO094GL] * | 0.9 kW MDD{T3420 MDD{T3420E | D-frame
3.phase MGME204GL] * | 2.0 kW MFD{T5440 MFD{T5440E
) ’ MGME304G[] * | 3.0 kW F-frame
400 V MGME454GT+ T 45 W MFD{TA464 MFD{TA464E
MGME604G1 * | 6.0 KW MGD{TB4A2 — G-frame
Single MHMDO021G1 * | 200 W MBDT2110 MBD{T2110E | B-frame
F;'(‘)%S\e}’ MHMD MHMDO41G1 * | 400 W MCD<{T3120 MCD{OT3120E | C-frame
Single/ | High inertia | 200 "M ™ MHMD022G1 * | 200 W MAD{T1507 MADOT1507E | A-frame
3-phase, MHMDO042G1 * | 400 W MBD{>T2510 MBD{T2510E | B-frame
200 V MHMDO082G1 * | 750 W MCD{T3520 MCD{T3520E | C-frame
Single/ MHME102GL] * | 1.0 kW MDD<>T3530 MDD<>T3530E
3 phase, MHME152G(]* | 1.5kW |  MDD{T5540 MDDOTs540E | D ame
2000 r/min | MHAME202GL]* | 2.0 kW MED{T7364 MED{T7364E | E-frame
3.phase MHME302G[] * | 3.0 kW MFD{TA390 MFD{TA390E
. : MHME402G[ ] * | 4.0 kW F-frame
200 V
00 - MHMES0SGE = T 2.0 kW MFDOTB3A2 MFD{OTB3A2E
MPME 9500 /min | MAME752G1 * | 7.5 kW MGD{TC3B4 - G-frame
High inertia MHMET04GL1 * | 1.0 kW MDD{>T2412 MDDOT2412E |
MHME154G[ ] * | 1.5 kW MDD<{>T3420 MDD<{>T3420E
- 2000 r/min |- MHME204GLT | 2.0 kW MED{>T4430 MED{>T4430E | E-frame
fooafle’ MHME304GL] * | 3.0 kW MFD{T5440 MFD{>T5440E
MHME404G[] * | 4.0 kW F-frame
MHMES04GLT* | 5.0 KW MFDOTA464 MFD{TA464E
1500 r/min MHME754G1 * 7.5 kW MGD{TB4A2 — G-frame

*1 Suffix of “[1" in the applicable motor model represents design order.

Suffix of “ * “in the applicable motor model represents the motor structure.
*2 & Drivers series  K: A5I series H: A5 series
*3 <> : Drivers series K: A5IE seriesH: A5E series
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Before Using
the Products

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

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.
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*2 1 Drivers series  K: A5I series H: A5 series

*1 Suffix of "[1" 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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N ECERE Do not use in other combinations than those listed below.
Motor Driver
. Model of velocity,
:lfr"’:ﬁ; Type Ratedsggza(}lonal Model *! (?uatt:l?t position, torque a‘:'ld . Frame
full-closed control type "
MSMD5AZS1 * 50 W MAD{T1105 Adrame
Single phase, MSMDO11S1 * 100 W MADT1107
100 V MSMD021S1 * 200 W MBD<{>T2110 B-frame L
MSMD MgMDO41§1 o 400 W MCD{T3120 C-frame
. . 3000 r/min MSMD5AZS1 * 50 W
Single/ Low inertia MSMD012S1 * 100 W MADOT1505 A-frame
3-phase, MSMD022S1 * 200 W MADT1507
200V MSMD042S1 * 400 W MBD<{T2510 B-frame
MSMDO082S1 * 750 W MCD<{T3520 C-frame
MSME5AZS1 * 50 W MAD{T1105 Adframe
Single phase, MSMEO011S1 * 100 W MAD<{T1107
100 V MSME021S1 * 200 W MBD<{>T2110 B-frame
MSMEO041S1 * 400 W MCD<{>T3120 C-frame —
MSMES5AZS1 * 50 W
MSMEOQ12S1 * 100 W MADOT1505 A-frame
Single/ MSME022S1 * 200 W MAD{T1507
3-phase, MSME042S1 * 400 W MBD<{T2510 B-frame
200V MSMEO082S1 * 750 W MCD<{>T3520 C-frame
MSME102S[] * 1.0 kW
MSME 4000 /i MSME152S[]* | 1.5 kW MDDOT5540 D-frame
Low inertia MSME202S[] * 2.0 kW MED<T7364 E-frame
3-phase, MSME302S[] * 3.0 kW MFD<TA390
200 V MSME402S[ ] * 4.0 kW F-frame ——
MSME502S[ ] * 5.0 kW MFDOTB3A
MSMEO084S1 * 750 W MDD<{>T2412
MSME104S[] * 1.0 kKW MDD<{>T3420 D-frame
MSME154S8[] * 1.5 kW MDD<{>T3420
Sfoh:f/e' MSME204S[] * 2.0 kW MED<{>T4430 E-frame
MSME304S[ ] * 3.0 kW MFD{T5440
MSME404S[ ] * 4.0 kW F-frame
MSME504S[] * 5.0 kW MFDOTA464
Single/3-phase, MDME102S[] * 1.0 kW MDD<>T3530 D-frame
200 V MDME152S[] * 1.5 kW MDD{T5540 .
2000 H/min MDME202S[ ] * 2.0 kW MED{T7364 E-frame
MDME mgmgsoz:g * 3.0 m MFD<>TA390 y
. . . 402 * 4.0 -frame
Bépoh;sle, Middle inertia MDME502SL] * 5.0 kW MFD{TB3A2
MDME752S1 * 7.5 kW MGD{TC3B4 G-frame
1500 r/min MDMEC12S1 * 11.0 kW
VMDMECE2S1 * 150 KW MHD{TC3B4 H-frame



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

Absolute Specifications, 17-bit

Motor Driver
. Model of velocity,
PowTr Type AL rotaglonal Model :‘ftte:t position, torque and Frame
supply Shes PUt | full-closed control type *2
MDMEO044S1 * 400 W
MDMEO064S1 * 600 W MDD T2407 D-frame
MDME104S[] * 1.0 kW MDDT2412
2000 r/min MDME154S[] * 1.5 kW MDD{>T3420
3-0h MDME MDME204S[] * 2.0 kW MED{T4430 E-frame
;po(;"‘f/e’ Middle iner MDME304S[]* | 3.0 kW MFD{T5440
ladle inertia MDME404S[] * | 4.0 kW MFDOTA464 F-frame
MDME504S[] * 5.0 kW
MDME754S1 * 7.5 kW MGD{OTB4A2 G-frame
1500 r/min MDMEC14S1 * 11.0 kW
MDMECB4S1 * | 15.0 kW MHDOTBAA2 Hrame
S'”Q'%%Q/hase’ MFME152S1 * 1.5 kW MDD{T5540 D-frame
3-phase, MEME MFME25251 * 2.5 kW MED<T7364 E-frame
200 V o 2000 r/min MFME452S1 * 4.5 kW MFD{TB3A2 F-frame
aon Middle inertia MFEME15451 * 1.5 KW MDD<>T3420 D-frame
'4p0(§"f/e’ MFME25431 * 2.5 kW MED{T4430 E-frame
MFME454S1 * 4.5 kW MFDTA464 F-frame
S'”g'%%' Q/hase' MGME092S[]* | 0.9 kW MDD T5540 D-frame
MGME202S[ ] * 2.0 kW MFD<TA390
3-phase, MGME302S[ ] * 3.0 kW F-frame
200 V GME MGME452S1 * | 4.5 kW MFDOTB3A2
Middle inerti 1000 r/min MGMEB02S1 * 6.0 kW MGD{TC3B4 G-frame
iddle inertia MGME094S[ ] * | 0.9 kW MDD T3420 D-frame
3.phase MGME204S[] * 2.0 kW MFD{T5440
) ’ MGME304S[] * 3.0 kW F-frame
400v MGME454S1 * 4.5 kW MFDOTA464
MGMEB04S1 * 6.0 KW MGD{TB4A2 G-frame
Single phase, MHMDO02181 * 200 W MBD<T2110 B-frame
100 V MHMD MHMDO041S1 * 400 W MCD<{T3120 C-frame
Sinle/3-oh Hioh inerti 3000 r/min MHMD022S1 * 200 W MAD{T1507 A-frame
Ing goo_ Q/ ase, Igh inertia MHMDO042S1 * 400 W MBD{T2510 B-frame
MHMDO082S1 * 750 W MCD<{T3520 C-frame
Single/3-phase, MHME102S[] * 1.0 kW MDD<{>T3530 D-frame
200 V MHME152S[] * 1.5 kW MDD<T5540
2000 1/min MHME202S[] * 2.0 kW MEDT7364 E-frame
3.phase MHME302S[] * 3.0 kW MFD{TA390
- , MHME402S[] * 4.0 kW F-frame
200V MHMES502S[] * 5.0 kW MFDOTB3A2
MHME 1500 r/min MHME752S1 * 7.5 kW MGD<{>TC3B4 G-frame
High inertia MHME104S[] * 1.0 kW MDD<{>T2412 Dframe
MHME154S[] * 1.5 kW MDD<{T3420
. MHME204S[] * 2.0 kW MEDT4430 E-frame
3'4%‘0339’ 2000 r/min MHME304S[] * | 3.0 kW MFD{T5440
MHME4048S[ ] * 4.0 kW F-frame
MHME504S[] * 5.0 kW MFDOTA464
1500 r/min MHME754S1 * 7.5 kW MGD<TB4A2 G-frame
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*2 > : Drivers series

*1 Suffix of “[1” in the applicable motor model represents design order.

Suffix of “ * “ in the applicable motor model represents the motor structure.

K: A5I series H: A5 series

* 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.




Before Using | = Check of the Combination of the Driver and the Motor
the Products | Special Order Product

A5I drivers can be used in combination with Special Order Products.
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ftod Sto 6‘ 2 f 1 1L Special specifications
Type —M— Motor rated MSMJ. MHMJ
TP output ’
Symbol| Specifications P Special specifications
MsmJ | Low inertia Symbal) Qutput MSME, MDME, MGME, MHME
(200 W to 750 W) 02 200 W l ’ ’
—— 04 | 200 W M: Special Order Product —
MSME | (0 kiW'to 5.0 kw)| |08 | 750 W
( . . 0 — ) 09 | 900 W Motor structure
MDME Middle inertia
(1.0 kWto 5.0 kwW)| | 10 | 1.0 kW Desi d
ddle inerti 15 | 1.5 kW gn order
MGME ?S'%dll(‘wqgrg% kwy| [20 [ 2.0kw Symbol Specifications
T 30 | 3.0 kW C | 1P65 motor (MSME, MDME, MGME, MHME)
MHMJ ?ggg“\?v'{‘gggo w) | (20 [ 40kw 1| 1P65 motor (MSMJ, MHMJ)
— - 50 | 5.0 kW
MHME H'%hk'\r/‘ﬂgaS 0 kW) Rotary encoder specifications
Symbol Specifications —
Voltage specifications J Format |Pulse count | Resolution | Wire count
Symhol| Specifications G _|Incremental 20-bit 1048576 5-wire
P 200 V S* | Absolute 17-bit 131072 7-wire

* S: can be used in incremental.

Motor structure

MSMJ, MHMJ MSME, MDME, MGME, MHME

Symbol Shaft Holding brake| Oil seal Symbol Shaft Holding brake| Oil seal

Y0 Round | <%ea%. IWithout| With |Without| With VMO0 2 ound| Key-way| Without| With |Without] With
Al @ ) [ J C [ [ ] —
B [ ) ] ° D o [ o
Cc [ ] [ ] [ ] G ) ) o
D [ ] [ ] [ ] H [ [ [
S [ ) [ ] [ )
T [ ] [ ] [ )
U [ ] [ ] [ ]
Vv [ ) [ ] [ ]

Please avoid the motor, or equipment containing the motor to be distributed to Japan,
or other regions through Japan.

* Motors displayed at P.1-27 to P.1-28 are Special Order Products. Please contact us for more
information.
- Connectors and cables of MSMJ is same as MSMD.
« Connectors and cables of MHMJ is same as MHMD.

Related page % - P.7-55 to P.7-72 "Motor characteristics (S-T characteristics)", P.7-79 to P.7-93 "Dimensions"
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4. Check of the Combination of the Driver and the Motor

Special Order Product

Conbination of the Driver and the Motor

Motor Driver
Power Rated Rated Model of velocity, Model of Only for
suppl Type rotational Model output position, torque and position control | Frame
PRl speed P full-closed control type type
MSMJ022[ J1* 200 W MADKT1507 MADKT1507E | A-frame
Single Lovv?x‘:tia 3000 r/min| MSMJ042[]1* 400 W MBDKT2510 MBDKT2510E | B-frame
;fgﬁzz; MSMJos2[ 1+ | 750 W MCDKT3520 MCDKT3520E | C-frame
200V MSME102[JC*M | 1.0 kW MDDKT5540 MDDKT5540E Dt
-frame
MSME152[JC*M | 1.5 kW MDDKT5540 MDDKT5540E
MSME 3000 r/mi MSME202[JC*M | 2.0 kW MEDKT7364 MEDKT7364E E-frame
. . r/min
3-phase | Low inertia MSME302[JC*M | 3.0 kW MFDKTA390 MFDKTA390E
200 V MSME402[JC*M | 4.0 kW MFDKTB3A2 MFDKTB3A2E F-frame
MSMES502[JC*M | 5.0 kW MFDKTB3A2 MFDKTB3A2E
Single MDME102[JC*M | 1.0 kW MDDKT3530 MDDKT3530E
phase/
D-frame
3-phase MDME152[JC*M | 1.5 kW MDDKT5540 MDDKT5540E
200V MDME
Middle inertia 2000 r/min| MDME202[JC*M | 2.0 kW MEDKT7364 MEDKT7364E | E-frame
3-phase MDME302[JC*M | 3.0 kW MFDKTA390 MFDKTA390E
200V MDME402[JC*M | 4.0 kW MFDKTB3A2 MFDKTB3A2E | F-frame
MDME502[JC*M | 5.0 kW MFDKTB3A2 MFDKTB3A2E
Single
phase/
MGMEO092[JC*M | 0.9 kW MDDKT5540 MDDKT5540E | D-frame
Fphase MGME 1000 r/min
200 V High inertia
3-phase MGME202[JC*M | 2.0 kW MFDKTA390 MFDKTA390E Ep
-frame
200 V MGME302[]JC*M | 3.0 kW MFDKTB3A2 MFDKTB3A2E
MHMJ022[]1* 200 W MADKT1507 MADKT1507E | A-frame
Single Higf}"i'r':gtia 3000 r/min| MHMJ042[]1* 400 W MBDKT2510 MBDKT2510E | B-frame
spfgﬁzié MHMJog2J1* | 750 W MCDKT3520 MCDKT3520E | C-frame
200 V MHME102[JC*M | 1.0 kW MDDKT3530 MDDKT3530E Dt
-Trame
MHME152[JC*M | 1.5 kW MDDKT5540 MDDKT5540E
MHME 2000 r/mi MHME202[IC*M | 2.0 kW MEDKT7364 MEDKT7364E | E-frame
. . . r/min
3-phase | High inertia MHME302[JC*M | 3.0 kW MFDKTA390 MFDKTA390E
200V MHME402[IC*M | 4.0 kW MFDKTB3A2 MFDKTB3A2E | F-frame
MHME502[IC*M | 5.0 kW MFDKTB3A2 MFDKTB3A2E
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4. Check of the Combination of the Driver and the Motor

Junction cable for motor

Before Using
the Products

Encoder cable

Note)1 “**” represents the cable length. Note)2 Design order: C (0.9 kW to 5.0 kW (MGME: to 3.0 kW)) Note)3 Design order: 1
Note)4 When you use a 17-bit absolute encoder as an incremental encoder, please use the encoder cable MFECAO**0EAD.

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”

in option.

* Motor cable (for MHME 7.5 kW, MGME 6.0 kW, MDME 7.5 kW to 15.0 kW) is not prepared
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Motor series Incremental Specifications, 20-bitN°*®'| Absolute Specifications, 17-bit Nt I;zt;l
MSMD 50 W to 750 W MFECAO ** OEAM MFECAO ** QEAE ne* 7-98
MFECAO ** OMJD MFECAO ** 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 750 W (200 V) MFECAOQ ** 0TJD MFECAO ** 0TJE 7-99
(Standard bendable type, Direction of motor shaft) (Standard bendable type, Direction of motor shaft)
MFECAOQ ** QTKD MFECAO ** 0TKE
(Standard bendable type, Opposite direction of motor shaft) | (Standard bendable type, Opposite direction of motor shaft)
MSME 750 W (400 V), MFECAO ** QESD nete)? MFECAO ** QESE o2
1.0 KW to 5.0 kW MFECAO ** QETD n©3 MFECAO ** QETE no3 E—
MFECAO ** QESD neote)? MFECAO ** QESE"®?2
MDME 400 Wto 15.0 kW MFECAQ ** QETD "3 MFEGCAQ ** OETE ™ 7.99
MFME 1.5 kW to 4.5 kW MFECAO ** QETD MFECAO ** OETE to
MFECAO ** QESD nete)? MFECAO ** QESE o2
MGME 0.9 kW10 6.0 kW MFECAQ ** OETD " MFECAQ ** OETE "® 7-100
MHMD 200 W to 750 W MFECAO ** OEAM MFECAO ** QEAE me*
MFECAO ** QESD nete)? MFECAO ** QESE o2
MHME 1.0kWto 7.5 kW MFECAQ ** OETD " MFECAQ ** OETE "%

. Motor cable Nt Detail
Motor ser : : Brak lg Note)t
otor series without Brake with Brake ake cable page
MSMD 50 W to 750 W MFMCAO ** OEED — MFMCBO ** 0GET ;:1825
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 50 Wto 750 W MFMCAO ** ORJD MFMCBO ** 0SJT | 7-106
Standard bendable type,) Standard bendable type,
Direction of motor shaft Direction of motor shaft
MFMCAO ** ORKD MFMCBO ** 0SKT
Standard bendable type, ) Standard bendable type, )
Opposite direction of motor shaft Opposite direction of motor shaft
MSME 1.0 kW to 2.0 kW (200 V) - MFMCAOQ ** 2FCD
MSME 750 W to 2.0 kW (400 V) MFMCDO ** 2ECD MFMCEOQ ** 2FCD —
MSME 3.0 kW to 5.0 kW MFMCAOQ ** 3ECT MFMCAO ** 3FCT
MDME 1.0 kW to 2.0 kW (200 V) N MFMCAO ** 2FCD —
MDME 400 W to 2.0 kW (400 V) MFMCDo =+ 2ECD MFMCEO ** 2FCD —
MDME 3.0 kW to 5.0 kW MFMCAOQ ** 3ECT MFMCAO ** 3FCT
MFME 1.5kW (200 V) MFMCAOQ ** 2ECD MFMCAO ** 2FCD
MFME 1.5 kW (400 V) s s 7.102
MEME 2.5 kW MFMCFO ** 2ECD MFMCEO ** 2FCD — o
MFME 4.5 kW MFMCDO ** 3ECT MFMCAOQ ** 3FCT 2106
R -
MGME 0.9 kW (200 V) MEMCDO ** 2ECD MFMCAO ** 2FCD
MGME 0.9 kW (400 V) MFMCEQ ** 2FCD —
MGME 2.0 kW to 4.5 kW MFMCAO ** 3ECT MFMCAO ** 3FCT
MHMD 200 W to 750 W MFMCAO ** OEED — MFMCBO ** 0GET S
%
MHME 1.0 kW, 1.5 kW (200 V) MEMCDO0 ** 2ECD MFMCAQ ** 2FCD
MHME 1.0 kW, 1.5 kW (400 V) MEMCEQ ** 2FCD .
MHME 2.0 kW MFMCEQ ** 2ECD
MHME 3.0 kW to 5.0 kW 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.

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

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

) Vibration-free place.

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

3
4
5
6

Environmental Conditions

ltem Conditions
Ambient temperature | 0 °C to 55 °C™ (free from freezing)
Ambient humidity 20 % to 85 % RH (free from condensation)

—20°Cto65°C

(Max. temperature guarantee: 80 “C for 72 hours free from condensation™)
Storage humidity 20 % to 85 % RH (free from condensation™)

Lower than 5.88 m/s2 (0.6 G), 10 Hz to 60 Hz

(Do not continuously use the driver for along time at the resonance point.)
Altitude Lower than 1000 m

*1 50 °C for position control only type.

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

Storage temperature™

Vibration

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 N'mto 3.3 N'm, H-frame: M6 4.68 N-m to 5.72 N-m

A to 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
(Attachment)

Mounting bracket
(optional parts)

Fastening torque of
ground terminal (M6)

tobe 2.4 N-mto 2.6 N-m.

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

<F, G-frame> Fastening torque of ground terminal (M5)
tobe 1.4 N-mto 1.6 N-m.

Fastening torque of ground terminal (M4)
to be 0.7 N°-m to 0.8 N-m.
1-30



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.

C T C T

Fan Control panel] ~ Fan 100 mm

or more

N
o
3
3
e 3

a

Direction of air flowing
from the internal
cooling fan (D to H-frame)

100 mm Ato F-frame | 10 mm or more
or more

G, H-frame | 50 mm 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 100 Q 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 (Hz=S, SOz, NO2, Clz,
etc.) or inflammable gas under any circumstance.

Related page -3 - P.1-11 “Specifications” + P.1-34 “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 machines driven by the motor while power is ap-
plied 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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5. Installation

Driver

Relationship between Wire Diameter and Permissible Current

* 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
cable conductor material (example: stranded copper wire). (For the

purpose of this example, the ampere indicated by <> is selected from Stranded conductor Cop_»per
the table right.) (nominal cross section: mmz) |  WIr€
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. <&|_3.5t05.5 (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
=37x0.7x1.414 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>
+ The current correction coefficient is determined using the following formula:

/(Max. permissible temp. — ambient temp.) + 30

used.

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

The current reduction coefficient is provided for the case

» Fundamental permissible

current

The current correction coefficient is determined according to the cable. Check the specification of the cable

» Current reduction coefficient

Wire category: 4-conductor polyethylene-insulated power cable with heat-resistant polyethylene sheath

(Standard: EM JIS C 3605)

Maximum permissible temperature: 90 °C
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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

(nme) i s min:h () (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
55 711.0 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 coggfg'sggon 5.5 1.2 16 23 0.849 2000 1500 1100
38 cog;‘gg':sqon 7.3 1.2 1.8 28 0.491 2500 1500 1800

60 coggfg'gion 9.3 15 2.0 35 0.311 2500 1500 2790 I

100 coggfggion 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 Coggfggon 17.0 2.5 2.9 60 0.0933 3000 1500 8990

(of:1111i[s)1 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°Cto65°C
(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 49 m/s? (5 G) at running, 24.5 m/s? (2.5 G) at stall
Impact | Motor only | Lower than 98 m/s2 (10 G)
Enclosure | Motor only | IP67 (except rotating portion of output shaft and connecting pin
rating |(Connector type)| part of the motor connector and the encoder connector)™3*
Altitude Lower than 1000 m

*1 Ambient temperature to be measured at 5 cm 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 750 W 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 750 W or less) when
mounting the motor with gear reducer to prevent the reducer oil/grease from entering
to the motor.

Storage temperature™
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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 R20 mm) 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.1-37, “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.1-29 “Junction cable for motor” + P.1-30 “Installation of driver”

+ P.1-37 “Permissible Load at Output Shaft” -« P.7-79 “Dimensions”
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5. Installation

Wiring Precautions on Movable Section

Caution-:

1-36

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.1-33 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 AIOIOCIOIO

\ \
Cable Partition Cable Partition

QO

\
Thick cable Thin cable




Before Using | O+ PErMissible Load at Output Shaft
the Products | Motor
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Radial load (P) direction Thrust load (A and B) direction
L
™ A
o —- =t M~
— B
L/2
P
Unit : N (1 kgf=9.8 N)
At assembly During running
Motor Motor output _ Thrust load _ Thrustload A| [
series Radial thrust . . . . Radial thrust and
A-direction|B-direction B-direction
50 W, 100 W 147 88 117.6 68.6 58.8
MSMD 200 W, 400 W 392 147 196 245 98
750 W 686 294 392 392 147
50 W, 100 W 147 88 117.6 68.6 58.8
200 W, 400 W 392 147 196 245 98 e —
750 W (200 V) 686 294 392 392 147
MSME 750 W (400 V),
1.0 kW, 1.5 kW, 490 196
2.0 KW, 3.0 kW 980 588 686
4.0 kW, 5.0 kW 784 343
400 W to 2.0 kW 490 196
980 588 686
3.0 kw
4.0 kW 784 343
MDME 1666 784 980
5.0 kW
7.5 kW 2058 980 1176 1176 490
11.0 kW, 15.0 kW 4508 1470 1764 2254 686
0.9 kW 980 588 686 686 196
2.0 kW 1666 784 980 1176
MGME 3.0 kw 490
1470 p—
4.5 kW 2058 980 1176
6.0 kW 1764 588
1.5 kW 980 588 490 196
MFME 686
2.5 kW, 4.0 kW 1862 686 784 294
200 W, 400 W 392 147 196 245 98
MHMD
750 W 686 294 392 392 147
1.0 kW, 1.5 kW 980 588 686 490 196
MHME 2.0 kW to 5.0 kW 1666 784 980 784 343
7.5 kW 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.
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6. Permissible Load at Output Shaft

Motor

1-38

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 0.9 kW P= L+14.5
_ 4905 _ 69384
100 W P= L+59 2.0 kW P= L+19
14945 MGME 86730
MSMD 200 W P= L+46 3.0 kW P= L+19
_ 19723 4.5 kW _ 89964
400 W P=+655 6.0 kW P="20
_ 37044 _ 25235
750 W P= L+77 1.5 kW = L+19
_ 3533 _ 40376
50 W P= L+39 MFME 2.5 kW P= L+19
_ 4905 _ 42336
100 W P= L+59 4.0 kW = L+19
_ 14945 _ 14945
200 W P= L+46 200 W P= L+46
_ 19723 _ 19723
MSME 400 W P= L+65 5 MHMD 400 W P= L+65 5
_ 37044 _ 37044
750 W (200 V) P= L+77 750 W P= L+77
750 W (400 V) p— 20090 1.0 kW p— 24255
1.0 kW to 3.0 kW L+13.5 1.5 kW L+14.5
4.0 kW _ 36848 _ 46256
5.0 kW P= L+14.5 MHME | 2.0 kW to 5.0 kW = L+19
400 W _ 20090 _ 89964
600 W P= 14135 75 kW P="20
_ 20580
1.0 kW to 2.0 kW P_7L+14.5
_ 36848
3.0kW P= L+14.5
MDME
4.0 kW p— 42336
5.0 kW L+19
_ 89946
7.5 kW P= L+20
11.0 KW p— 200606
15.0 KW 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).

(4) Motor over-temperature protection is not provided.
Motor over-load-temperature protection shall be provided at the final installation upon
required by the NEC (National Electric Code).

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



1. Conformance to international standards
EC Directives

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.
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Conformed Standards

Driver Motor
EMC EN55011
Directives EN61000-6-2 B
EN61800-3
Low-Voltage EN60034-1
EN61 -5-1
EC Direc- | Directives 61800-5 EN60034-5
tives Machinery | 1S013849-1 (PLd) (Cat. 3) —
Directives EN61 508 (SIL 2)
EN62061 (SIL 2) -
Functional | EN61800-5-2 (STO)
safety ™ IEC61326-3-1
UL1004-1, UL1004-6
L L E16462 ’
UL Standards UL508C (E164620) (E327868)
CSA Standards C22.2 No.14 C22.2 No.100 —
Radio Waves Act KN11 _
(South Korea) (KC) *2 KN61000-4-2, 3, 4, 5, 6, 8, 11
IEC : International Electrotechnical Commission Pursuant to the directive 2004/108/EC, article 9(2)
EN : Europaischen Normen Panasonic Testing Centre
EMC : Electromagnetic Compatibility Panasonic Service Europe, a division of
UL : Underwriters Laboratories Panasonic Marketing Europe GmbH
CSA : Canadian Standards Association Winsbergring 15, 22525 Hamburg, F.R. Germany

* When export this product, follow statutory provisions of the destination country. —

*1 ASIE and A5E series doesn’t correspond to the functional safety standards.

*2 Information related to the Radio Waves Act (South Korea)
This servo driver is a Class A commercial electromagnetic radio wave generator not
designed for home use. The user and distributor should be aware of this fact.

A 717 (58 B EAIRA
ol 7171 4F-HA F) ARAH D)7 2A vl
Tt AHEAE o W& FIFA7] vk, 19l
Aol M A= AE BHOZ Tt I

( tH7371% : Servo Driver )

| This product is not an object of China Compulsory Certification (CCC). |

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.




Installation Environment
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1. Conformance to international standards

EC Directives

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.)

Ato F-frame:
PC | Motor cable

100 V/200 V Metaric control box without shield
cable
Power - ) ' Driver [NF3] Noise filter | | G, H-frame:
supply - Noise filter for signal lines [ya / for signal Motor cable
Residual Circuit . L1 lines with shield
1 current device [H Noise filter x1 () cable
breaker —eo——f L2
(RCD) D L3 [NF2] Noise filter
XB B Motor
/ U / r_or signal
LiC ines il
L g v HD o M
Surge [NF3] L2c W {
absorber Noise filter for signal lines S ¢ €
X6 @\
@ [NF3]Noise filter
X4 X3 for signal lines
Insulated power supply o
o for interface +~[NF3]Noise fiter
for signal lines
Safety =
@ Controller @ controller
]
— Protective earth (PE)
For to [NF3], refer to the Table “Noise Filter for Signal Line” (P.2-5).
* ABIIE, A5E is not provided with X3 terminal.
D to F-frame:
400 V PC Motor cable
Metaric control box without shield
cable
Power [NF1] Driver [NF3]Noise filter | | G» H-frame:
supply Eocduai Noise filter for signa{lines XA / for signal Motor cable
esidual — lines with shield
; ise fi L1 e
|| current device || Sireuit Noise filter X1 cable
breaker —— L2
(RCD) D L3 xg | [NF2]Noise fiiter Motor
/ U / for signal
24V lines &
v HD o M
Surge ov {
absorber D Py
&
Noise filter for signal lines X6 .@j\
@ [NF3]Noise filter
for signal lines
X4 X3

i)

Insulated power supply

for interface

+[NF3]Noise filter
for signal lines

@ Controller

Safety =

@ controller
|

— Protective earth (PE)

For to[NF3], refer to the Table “Noise Filter for Signal Line” (P.2-5).
* ASIIE, A5SE 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/O 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

Noise Filter for Signal Lines

Install noise filters for signal lines to all cables (power cable, motor cable, encoder cable L~
and interface cable)

100 V/200 V 400 V q !
Symbol" Cable Name Amp. frame |Amp. frame c;':tt'ﬁg Manuafratc"\tl%rer $| Manufacturer Qty.
symbol symbol P : P : 3
A B,C,D D,E, F DVOP1460 |ZCAT3035-1330 TDK Corp. 4 3‘
Q
Recommended 5
@ Power cable E,F — components RJ8035 KK-CORP.CO.JP| 1 ]
Recommended
G,H G,H components RJ8095 KK-CORP.CO.JP| 1
A B,CDEF D,E,F DVOP1460 |ZCAT3035-1330 TDK Corp. 4
[NF2] Motor cable Recommended
G, H G, H components T400-61D MICROMETALS | 1

+ 24 V Power cable

» Encoder cable

« Interface cable

+ USB cable

« Control power cable

*1 For symbols, refer to the Block Diagram “Installation Environment” (P.2-4).

Common
(to all frames)

5

DVOP1460 |ZCAT3035-1330 TDK Corp. 4

To connect the noise filter to the connector XB connection cable, adjust the sheath length
at the tip of the cable, as required.

Fix the signal line noise filter in order to prevent excessive stress to the cables.
<Fig.2: Dimensions>

Part No. | Current 100 kHz S BT
(uH) A B c D1 D2 |[Core thickness| E F
RJ8035 | 35A 9.9+3 | 170 | 150 | 23 80 53 24 R35 | 7
RJ8095 | 95A 7.9+3 | 200 | 180 | 34 | 130 | 107 35 R35 | 7 I
Fig.1: DVOP1460(Option) Fig.2: RJ8035, RJ8095
(Recommended components)
[Unit: mm]
y —
Mass: 62.8 g S 3
I (
Erer] B
= E ;
— — B
—Fr ¢ i p— ]
A —t———< — o
Fig.3: T400-61D i L I ‘ﬁ * —
(Recommended components) £

\ | 8 [Unit: mm]

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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Preparation Composition of Peripheral Equipments

1. Conformance to international standards

Power Supply

100 V type: +10 % +10 %

(Ato C-frame) Single phase, 100V _ -, to 120V _ .o, 50 Hz/60 Hz
200 V type: ) +10 % +10%
(A to D-frame) Single/3-phase, 200V _ o, to 240V _.., 50 Hz/60 Hz
200 V type: +10 % +10%
(E to H-frame) 3-phase, 200V _ ;oo to 230V _ oo 50 Hz/60 Hz
400 V type: oo oo
Main power supply 3-phase, 380V ", to 480V .., 50 Hz/60 Hz

(D to H-frame)

400 V type :
Control power supply DC 24V +15 %
(D to H-frame)

(1) This product is designed to be used in over-voltage category (installation category) Il
of EN 61800-5-1:2007.

(2) Use an insulated power supply of DC12 to 24 V 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 Closely bundled cable

Servo driver Servo driver

AN A A A

DXOOOC T g
L20 e
Y N Y

United

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".



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 100 V/200 V| SUP-EK5-ER-6 A, B-frame
3-phase 200 V A, B-frame
DVOPM20042 |Single phase 100 V/200 V| 3SUP-HU10-ER-6 3
C-frame ) ]
3-phase 200 V Okaya Electric Ind. 3
DVOP4220 Single/ 3-phase 200V | 3SUP-HU30-ER-6 D-frame g
DVOPM20043 3-phase 200 V 3SUP-HU50-ER-6 E-frame
DVOP3410 3-phase 200 V 3SUP-HL50-ER-6B F-frame
* Recommended components
Model No. Voltage spe?lflcatlons 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 200 V 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 400 V 30 F-frame
FN258-42-07 P 42 G. H-frame
FN258-42-33 42 ’
FENEILER - 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 -~ ; ni
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

Manufacturer’s

Manufacturer

Okaya Electric Ind.

for driver part No.
DVOP1450 3-phase 200 V R-A-V-781BXZ-4
DVOP4190 |Single phase 100 V/200 V R-A-V-781BWZ-4
DVOPM20050 3-phase 400 V R-A-V-801BXZ-4

surge absorber; otherwise, it will be damaged.

When performing withstand voltage test of machine and equipment, be sure to remove the

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: 100 V/ 200 V and
D to F-frame: 400 V) 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 200 V, F-f 200 V
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 residual current device (RCD) at primary side of the power supply. I
Select a RCD of type.B prescribed in IEC60947-2, JISC8201-2-2

(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

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 1/0O 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, 1/0O 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. —

)
=
(1]
T
(Y]
=
Q
=
o
=1

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

. . . . . .
Preparation Driver and List of Applicable Peripheral Equipments
Rated 5 - Diameter Crimp .
. h Diameter Crimp f Diameter s
Required | Circuit N_mse Surge Noise ggrer':r:'t"g and terminal witﬁgtdand f(:(:rcrzlnnt?:ﬂ and Dlznr"lgter
n Rated Power | breaker filter absorber " 5 withstand | for main withstand :
Driver Voltage . filter for magnetic i voltage power withstand
motor P output |/ at the rated Single phase | {Single phase R voltage of circuit voltage of
1 ( signal contactor Contact = P of control supply voltage of
rated load (current 3-phase S configuration || Main circuit | terminal power e motor cable brake cable
¥
&2 =l black supply cable block %
Single
50 Wto| approx.
\ADH MSME qf:)%s\e/, 100 W 0.4 KVA DVOP4170 DVOP4190
MADK | MSMD el
MHMD 3_ph€; < 150w 10| approx. DVOP4170 | DVOP4190
200y | 200W | O0.5kVA DVOPM20042 | DVOP1450 0.28 mmz/
Single approx. 10A 0.75 mmgz/ 0.75 mmz2/ AWG22 to
MBDH MSME 100 V 200W 0.5 kVA DVOP4170 DVOP4190 20A AWG18 AWG18 0.75 mm2/
MBDK | MSMD | Single/ approx DVOP#4170 | DVOP#4190 (3P+1a) | 600 VAC 600 VAC AWG18
MHMD | 3-phase, | 400 W 0.9 kVA or more or more 100 VAC
200V g DVOPM20042 | DVOP1450 or more
Single approx.
400 W DVOP4190 0.75 mmz/
MCDH MSME 100 v 0.9 kVA AWGS
MGDK | MSMD | Single/ 200rOX. DVOPM20042 600 VAC
MHMD | 3-phase, | 750 w | 2PProx.
1.3kVA or more
200V 15A
MDME approx.
1.0 kW
MHME 1.8 kVA DVOP1460 S g
approx. 3 3
MGME 0.9 kW 1.8 KVA DVOP4190 §_ g
DVOP1450 S S
3-phase approx. 30A 3 3
MSME ' 1.0 kW et =
S 00V 0 18 KVA DVOP4220 (3P+12) 3 z
MHME 20A % g
MDME approx. & &
\iDDH | MFME 15kwW | R 2 2
MDDK | MSME § §
MSME E §
MDME 1.0kW | approx. g g
MHME 1.8 kVA 2.0 mmz/ 0.52 mmz/ 2.0 mmz/
MGME | 3-phase, | 0.9 kW FN258L-16-07 20A AWG14 AWG20 AWG14
MSME | 400V 104 R enacd DVOPM20050 (3P+1a) | 600 VAC 100 VAC 600 VAC
MDME 15k | approx. or more or more or more
MFME ) 2.3 kVA
MHME
MDME DVOP1460
approx. 0.75 mme/
““mi aphase, | 271 | 35kvA 30A | DVOPM20043 | DVOP1450 |(R RJBO%u | GOA AWG18
200 V ecommended)| (aP+1a) 600 VAC
approx. ‘ or more
MEDH MFME 2.5 kW 3.8 kVA *5
MEDK | MSME 0.52 /
approx. .52 mm2/
MPME 3-phase, 20KV 3 3ka 15A FN25BL16.07 DVOPM20050 | DVOP1460 30A ANG20
MHME | “400 v Recommended (3P+1a) 100 VAC
MFME 25kw | SR or more 075 mme/
! . mm:
MGME 20kw | SPO% 1‘:]"3’3;%
MDME 60 A or more
MHME approx. 3P+1a 11 1
e sokw | apox (@P+12) Lo L
MGME DVOP1460
12,
MDME RUB03S 0.75 mmz/
MHME 3-2;)(;1(?3& 40kw | 2PN | S0A | DVOP3410 | DVOP1450 Recommendd) 05.3 ijgslz 05.3
MSME ) component Terminal or more Terminal
approx *5 block block
MFME pprox. 100 A
45kwW | 6.8kVA M5 M5
MGME (3P+1a)
MDME approx.
MHME 5.0kW | 7.5kVA 3.5 mme/ 3.5 mme/
MFDH | MSME AWG12 AWG12
MFDK MGME 20KkwW | aPProx. 600 VAC 600 VAC
3.8 kVA or more or more
MSME
MDME approx. 4 7mmo
MGME BOKWI 45 kvA 0 mm or Smar
WHME 0.75 /
MSME -75 mm2
3-phase, approx. FN258L-30-07 60 A AWG18
MDME foo v | 40KkwW 6%kaA 30A | {Recommended)|DVOPM20050| DVOP1460 (@P+1a) 043 100 VAG Terif’fal
MHME component Terminal | or more book
approx. block
MFME 45kW | 6.8kVA M4 M3
MGME
MSME approx.
MDME 5.0kW | 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 Crimp .
Required | Circuit i operating Dlaaﬁzter tecr:LTnpal ana loxmip=] Dlaaﬁzter 2ajotey
Aonli f Noise current of - : withstand | for control - and
. Rated Power breaker Noise Surge q g withstand | for main withstand .
Driver g " filter for magnetic it voltage power withstand
motor output at the rated filter absorber . voltage of circuit voltage of
*q ( ( signal contactor Contactl in circuit | t inal of control supply t bl voltage of
rated load) | \current configuraton || ™ain ;nlrcm et:lmlr:(a Sower terminal | M o:4ca e | |rake cable
&2 G40 o supply cable block
approx.
MDME 75kw | HROR 0.75 mm/
3-phase approx. FS5559-60-34 100A 1;"%%? AWG18 1gn%we?r
MOME | "200v | BOKW| gokva | BOA | (Recommended) DVOP1450 (3P+1a) 600 VAC
approx. 5.3 mm?/ or more
map| MHME TSRWT kA AWG10 [ R L | 133 mme B
MGDK approx. 600 VAC > " AWG6 )
MDME 75kw | HROA FN258-42-07 or more T‘Zrlr:;';a' 0.75 mm?/ Tebrlrgg;a' 600 VAC 5
3-phase, approx. or 60A AWG18 or more S
MGME |“pnoy | BOKW | giTiva | 30A | Fn2ss-42-33 | DVOPM200SO | pyoniaey | (gpyta) M5 100 VAG M5 -
Recommended RJ8095 3
approx. or more
MHME 75kwW | R component (Recommence 0.75 mm#/
component AWG18
approx. ¥
11 kW 17 KVA 100 A Rl'ig?mz:‘zd 0.75 mm2/ 100 VAC
8-phase, r:“;?n-gng-? DVOP1450 ( component ) 150 A 18 mm or AWG18 1gmmor 7211 mme/ ormore —
200V | o approc | 1550 Somponent “5 (3P+1a) TEE | 600 VAC | Aws
or more
13.3 mm? @ @ or more
Mipi | MOV appro 600 VAG 06.4 oas | 188 mo
X. N N
iw | GO | 50A | FN2sg-42-07 or more T";I g‘;’;a' 0.75 mm?/ T‘;r:g;a' 600 VAC
3-phase, or 100 A *3 AWG18 or more
400V FN256-4233 DVOPH20050 (3P+1a) M6 100 VAG M4 T
approx. lecommende or more AWG4
TBRWH 2okva | B0A (" comonen 600 VAC
or more

+ About circuit breaker and magnetic contactor
To comply to EC Directives, install a circuit breaker between the power and the noise filter
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 5,000 Arms 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
9 mm. (Refer to P.2-50) —

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

Terminal cover fastening

Driver Terminal block screw ST
. Nominal| Fastening torque |Nominal | Fastening torque
Frame Terminal name iz (Nem) Note i (N-m) Mot
F200V | L1,L2, L3, L1C, L2C, B1,B2,B3,NC, U, V, W M5 1.0t0 1.7
24V. 0V M3 0.4 t0 0.6
Faoo v 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 20t0 2.4 M3 0.3t00.5 —
L1C, L2C, 24V, 0V, DB1, DB2 M4 0.7t01.0
H I4,12,13,B1,B2,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 1 size (N-m) Note 1
Ato E M4 0.7t0 0.8
F, G M5 1.4t01.6 M2.6 0.3t00.35
H M6 24102.6 E—

Caution - Note 1 -+ 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.
* Do not turn on power without tightening all terminal block screws properly, other-
wise, 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 V/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) 41k | Wiring to Connector, XA -t P.2-14|
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.
d7% L2 (Pin-4)

Noise Filter (NF) s
Removes external noise from the power * L3 (Pin-3)
lines. And reduces an effect of the noise [T L L1C (Pin-2)
generated by the servo driver. ﬁ ﬁ (
Magnetic Contactor (MC) Rin S>—— L2C (Pin-1)

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

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

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

* When you connect an external Regenerative resistor (optional)

regenerative resistor, disconnect a FEETGREY « 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 thermal protector are built in to
resistor between B1 and B2, set up the regenerative resistor (Option). If the thermal
Pr0.16 to 1 or 2. fuse is activated, it will not resume.

Note » 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 V/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.) =
GELGAE Wiring to Connector, X1 - P.2-51 |
+ Connection to PC (PANATERM) —
1 Wiring to Connector, X2 - P.2-51 |
: =]l + Connection to RS232, RS485
Arf=Roes — or host controller
=] W ECEi]
| oo b T Wiring to Connector, X3 - P.2-53 |
i = —= « Connection to Safety by-pass plug
Charge lamp i '
H Iz L
(Red LED)" Hj puas —
.................................................. : Bl g X
H H H B3 I
.............. Short circuit wire(82-B3) Tn——— =0 .. 4 | Wiring to Connector, X4 - P.2-54 |
U-phase(red) ——7__11 .\ % 3 E « Connection to host controller
V-phase(white) j - It r=e | =
W-phase(black) e i i =S Wiring to Connector, X5 - P.2-55|
* These colors are used - - Connection to feedback scale
for optional cable. xsﬂ@p ﬂﬁ%

| - :
I[( I | Wiring to Connector, X6 - p2-57| ———
— « Connection to encoder

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 [ 10)
— ~ 5
ll_‘ j P
! ) DC Power supply 1

for brake DC24 V
*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.2-14 “Wiring of the Main Circuit (A to D-frame, 100 V/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 V/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 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.

] T L1 *Provide coil surge suppression units to the coil of the
Pow?r_ RCD|{MCCB Lo Magnetic Contactor recommended by manufacturer.
Supply 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 (100 V and 200 V), and don't use L2.

+Match the colors of the motor lead wires to those of the

External regenerative

resistor \ : B1 corresponding motor output terminals (U,V,W).
i *Don't disconnect the shorting cable between B2 and B3
P 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.
e Vv +Avoid shorting and grounding. Don't connect the
main power.
w .
+Earth-ground this.
XB

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

ool i i i
Grereeneﬁlr;”gvr( _@ @ terminal (@) of the driver, and the ground terminal
(ground plate) of the control panel.
" These colors -The ground terminal ((2)) must not be shared with other
optional cable. :
— Motor — iqunpment.d terminal ded
. = wo ground terminals are provided.
Ground resistance: 100 Q max. .D ,? t th th P ble to other inserti lot
For applicable wire, refer to P.2-10. *POnt 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 10 A 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”

Fuse (125 V 10 A)




2

Preparation

2. System Configuration and Wiring

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

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”.

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

Power supply Single phase, 100V -15%to 120V +10% / 200V -15% 10240 V +10 %

* In Case of MSMD, MHMD

Built-in thermal
protector of an
external
regenerative
resistor

wiring, L2 is not

* In Case of MSME

Built-in thermal
protector of an
external
regenerative
resistor

— (light yellow) —
MceB | & oL LE mceB | 5 oL L:
- = I,—B— - = II—B—
'*; H 2 lMain power '*; H 2 lMain power
@ H supply 2 H supply
(23 ' For single phase 2 + L3
{IMC [ L1C
L2C

" L3
{ImMC L1C
= L2C

}Control power

Note.1) Short wire !

:
[ B1
[External regenerative resistor} : B3

Red

White

Black

Green

U

\%

W
172159-1
172167-1

Insulated )
DC12to 24 V

} Control power

supply used. = supply
Note.1) Short wire !
o
[External regenerative resistor ! B3
Motor Y 1| Motor )
connection V_|[connection
W
&) QE
®

j
J—ljvg-—li ALV
(5 %) S M 36| ALM-
* |

DC121t0 24 V
(+5 %)

|
|
|
|
|
|
|

B2
|
|
|
|
|
|
|
|
|
|

L

s
Insulated ) ALM+
ALM-

(light yellow)

For single phase
wiring, L2 is not
used.

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

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

* In Case of MSMD, MHMD

Built-in thermal
protector of an

* In Case of MSME

Built-in thermal
protector of an

external external
regenerative regenerative
f resistor resistor
i (light yellow) i o (light yellow)
mces [ 5 ; | mces [ 5 P L: |
= g Main power | = g Main power |
3 ; L2 ]supplv | 3 ; L2 }supply |
i S ; L3 I i S ; L3 I
{IMC [ L1C |] Control power | {IMC [ L1C |] Control power |
= L2C || supply ' = L2c | [ supply !
; | : |
Note.1) Short wire H Note.1) Short wire '
T | \E = |
[External regenerative resistor} : gg 1 [External regenerative resistor}.! gz 1
Red 11 . | |
White Motor ! Motor I
Black 2|2 V_|[connection | connection |
3|3 W
Green 2la i i
172159-1 @ S I I
172167-1
I | - |
52;1 o | 52] |
Insulated gy ALM+ . Insulated g ALM+ .
DC12to 24 V | DC12t024V® |
L (5 %) M 36| ALM- ' L (5 %) —\—%ALM- !
Note.1) T T
Short wire Built-in Connection of the connector XB
Frame No. (Accessory) regenerative In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.
A-frame . . +Always open between B2-B3 . .
B-frame without without -Connect an external regenerative resistor between B1-B2 Always open between B2-B3
C-frame . . *Remove the short wire accessory from between B2-B3. . .
D-frame with with +Connect an external regenerative resistor between B1-B2 Shorted between B2-B3 with an attached short wire

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~ P2-18 |
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 e \)

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.

Use coil surge suppression units together

with this. T

* 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 thermal protector 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_...4: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
-
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o
o
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(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 |

[l + Connection to RS232, RS485
| g _ or host controller
' L)l Coha]d
l : j ; Wiring tF) Connector, X3 -3 P.2-53|
1 ' « Connection to Safety by-pass plug
Short circuit wire(B2-B3) —{I ¥
------------------------------------------ el Wiring to Connector, X4 ---* P.2-54|
| Wiring to Connector, XB i P.2-18 + Connection to host controller

+ Connection to motor

U-phase(red)— [
V-phase(white) —
W-phase(black)

* These colors are used
for optional cable.

Wiring to Connector, X5 - P.2-55|
» Connection to feedback scale

©
ol

Wiring to Connector, X6 ---* P.2-57| —
+ Connection to encoder

Ground Charge lamp
terminal (Red LED)™ Remarks -

Ground _ « X1 to X7 are used for the
(earth) ;J(;Jrng;c]lgg dc;e:ble secondary circuit. To
connect these terminals to
the primary power supply
\\ (particularly, 24 VDC
power supply for brake), ——
Junction cable for motor insulation is required.
Connection to motor driving . ., g Do not connect these
phase and ground T terminals to the same

power supply.

™ Brake cable i

e

DC Power supply
for brake DC24 V |
(to be supplied by customer)

*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.2-18 “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.

- T W I 5| L1
ower
supplyf{ TCP —{MCCB{ NF MCL 4 2
I 3| L3
2 [LiC
1 |L2C
= XA
A 4 | 81
External regenerative :
resistor I: 3 |B3
e 2 | B2
1| NC
XC
i U3
W 5
GreenE —@ @
*These colors
are used for
optional cable.
— Motor —

Ground resistance: 100 Q max.

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

7 DC DC power supply
24V |for brake

=

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.

«Connect L1 and L1C, and L3 and L2C at single
phase use (100 V and 200 V), 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 10 A 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. 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.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”. I

In Case of 3-Phase, E-frame, 200 V type
Power supply 3-phase, 200 V -15 % 10230 V +10 %

(D)
E{ Motor © AM L &

)
)
Built-in thermal protector B
of an external =
regenerative resistor S
(light yellow)
MCCB | 3 L |_|1 |
- = Main power |
S8 L2 1 [supply !
2 ; L3 |
{IMC [ L1C []| Control power
= L2C | ] supply |
Note.1) Short wire ____ = |
. B3 |
|External regenerative resistor]>..*-{ B2 i
NC | 7
U |
v Motor '
connection |
iy |

—L
37

Insulated @ ALM+

DC12to 24 V
(15 cyo) @ M 36| ALM- —
< ——
Note.1)
. Built-in Connection of the connector XC
Frame | Short wire . - -
No. | (Accessory) regenerative In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.

* Remove the short wire accessory from
. . between B2-B3. + Shorted between B2-B3 with an attached L
E-frame with with . . . —

+ Connect an external regenerative resistor | short wire

between B1-B2

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, 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)

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

as thermal fuse without fail.

» Thermal fuse and thermal protector 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.

Mains
Residual
currelntldievice
[T
Connection with input _ .,
-3 P.2-22
aik power supply
L1
L2
L3
o
47b L L Lic
—t—| LLC  L2C
[T T >
C ] E ----------------
REAER :
Connection to external .
components m#P2-22
...... = A B
...... =

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....2: High voltage PC (to be supplied by customer)

Setup support software
“PANATERM” L
| Wiring to Connector, X7 - P.2-60| Please download
* Monitor output from our web site. g =
E
(1]
© Wiring to Connector, X1 - P.2-51 | §
« Connection to PC (PANATERM) g
G86666 -
168 ®R® Wiring to Connector, X2 - P.2-51 |
H® o - Connection to RS$232, RS485
—t ® o . or host controller
e e O :E Wiring to Connector, X3 - P.2-53 |
H U - + Connection to Safety by-pass plug
uce @ S
___________________________________ i % . [ T3 | Wiring to Connector, X4 - P.2-54
BT a [ R ;
Short bar (B2-B3) ) E 5 Connection to host controller
H ok L
i@ [ ]|| BEmT—= Wiring to Connector, X5 - P.2-55 |
i © CEAEH  * Connection to feedback scale
U-phase(red) 1)
V-phase(white) 71 @ | Wiring to Connector, X6 - P.2-57|
W-phase(black) W3 TR 5o + Connection to encoder
* These colors are P= R kg
used for optional ) emarks =
cable. e @ + X1 to X7 are used for the secondary
am— L \ L _
o \ circuit. To connect these terminals to —
L . .
1 \ the primary power supply (particularly,
Ground G: g N | 24 VDC power supply for brake),
terminal (erg?t?]) CR a(;ngST1p insulation is required.
(Re ) Do not connect these terminals to the
same power supply.
N
\! )
T~ Junction cable  Junction cable for motor
for brake Connection to motor driving . ., ,, Junction cable
phase and ground < for encoder
1 i
Van® ]
o0 1
DC Power supply for brake I: Z—_- I
DC24 V
(to be supplied by customer) 8 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

2-21



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 N*m 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.

I I L1
Power| |pepl IMCCBI| NF|—{MCI LI |2
supply I

— L3

L1C
1 L2C
B P B1
External tive |
reXSIeS:g?. regenerative : : |: BS
__________ B2
NC
Black W W
@)
Green @
*#These colors
are used for
optional cable.
— Motor
Ground resistance: 100 Q max.
For applicable wire, refer to P.2-10.
< DC power
DC suppl
> 24\ pply
for brake
L
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 10 A 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, 200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”. I

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

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

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

<4 H
OF {FALM

o
-
(1]
o
o
=
D
=
o
S

Coil surge suppression units

| | a
MCCB | 5 P L X :
A = Main power |
) g ? Z L2 |1supply -
s 1} L3 |
MC —{L1C || Control power
N L2C || supply |
|External regenerative resistor}:;---1_B1 |
: B3 '
Note.1) Short bar /"E B2 |
NC | —
3 Motor |
connection '
W |
E[ Motor S ALM L -@ |
L xa '
a7 o] X4 |
Insulated @ ALM+ .
DC12to 24 V |
(i5 °/o) @ |—36 ALM- !
I = | —
[ ]
Note.1)
F Short b Built-in Connection of terminal block
rame ort bar .
No. | (Accessory) regenerative In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.
» Remove the short bar accessory from
. . between B2-B3. + Shorted between B2-B3 with an attached
F-frame with with . . —
» Connect an external regenerative resistor | short bar
between B1-B2

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. 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 .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 - 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 thermal protector are built in to - Normally, leave DB3 and DB4 short-circuited.
the regenerative resistor (Option). If the thermal - To connect the external dynamic brake resistor,
fuse 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
=
D
=
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
o ¥ - E ok Wiring to Connector, X3 - P.2 53|
.‘H E @i Tl 9= > —
H ‘@ ATk « Connection to Safety by-pass plug
............................... & el
i K a1 — : —
------------------------------ - . ‘ 1 Wiring to Connector, X4 -3 P.2-54
! —a n g
i (@)1 H . » Connection to host controller
— Jl ] S|
U-phase—2 @) N : =25 Wiring to Connector, X5 - P.2-55 |
V-phase || 'H i 15 ‘ E « Connection to feedback scale
W-ph | - ol 1 — :
PhaseT % @i : @) . |W|r|ng to Connector, X6 - P.2-57|
1 Te i @ ] - Connection to encoder
ﬁﬁ@i ] Junction cable for encoder —
|
Lﬁ o o Short bar (DB3-DB4)
e — harge | LED
Ground — Charge amp(. ) .
terminal Ground Do not make displacement, wiring or
(eart inspection while the LED is lit - cause

of electric shock.
Motor cable (Shield wire)

Connection to motor driving . ,.
phase and ground i P2-26 —
\ + 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 DC24 V
(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

2-25



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.2-10).

Tighten the terminal block screw with a torque between 2.0 Nem and 2.4 N-m (left
side) and 1.0 N*m 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.

Power
supply

NC

L1C

L2C

u N L1 NC

L {RCD H{MCCB L2 NC
u N L3 DB1
B1 DB2

L B2 NC

B NC NC

u U [ DB3

v v DB4

L w NC

E Left Right

side side

— @@
— Motor =
Ground resistance: 100 Q max.
For applicable wire, refer to P.2-11.
i o DC power
~ DC su pI
for brake
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 (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 10 A 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. 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.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”. I

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

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

Built-in thermal protector

uonesedaid

et : : of an external
ON OchF 1F ALM MC1 regenerative resistor
< Coil surge suppression units (light yellow)
Note6) ———"— "~
5 MCCB | § | L = jl —
ower [<— ~— £ ,- .
' = : Main power
supply  <— o b e L2 ]supply i
(3-phase) [«— <. — 9 g - L3
Z 1
{} MC1 | .L1C || Control power |
R LoC | [ supply .
External | gy |
) ) ) Note.3) |regenerative | ,
Coil surge suppression units "2/ | resistor 1 B2 |
= Note.1) NC .
. . DB1 |
Dynamic Brake resistor DB2 !
1.2 Q' 400 W Note.5)Note.5)Note.5) | P
3 pieces Thermal fuse Note.2) [ |2B3 '
Note.2) .1 DB4 |
3 : U
— A Motor |
— e V_{[connection !
— 5 , W |
Turns on/off the — ,i\lllo(t.‘,eZ 4) —\—-@ &) |
dynamic brake resistor. ’ fant @ |
Please use it with the ‘:{ Motor Am L :
coil surge suppression 37 ] |
units recommended Insulated l‘@fALM*' | L
by manufacturer of DC12 tcz 24V = 36 ! —
; 99 hiy—
electromagnetic contactor. (#5 %) T ALM |
= — J'
Note.1) About regenerative resistor
F Short b Built-in Connection of terminal block
rame ort bar .
No. | (Accessory) regenerative In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.
G-frame|  without without | - Connect an external regenerative - Open between B1-B2
resistor between B1-B2 J—
Note.2) About dynamic brake resistor
F Short b Built-in Connection of terminal block
rame ort bar .
No. | (Accessory) | dynamic brake In case of using In case of not using
resistor. an external dynamic brake resistor. an external dynamic brake resistor.
+ Remove attached short bar between . Shorted with attached short bar
. . DB3-DB4.
G-frame with with . between DB3-DB4
» Connect external dynamic brake o)
; » Open between DB1-DB2
resistor as shown above.
Note.3) A magnetic contactor MC2 must be the same rating as the contactor MC1 in the main circuit.
Note.4) Servo may be turned on in the external sequence if the contact deposits: to protect the system, provide the auxiliary
contact.
Note.5) Provide an external protective device (e.g. thermal fuse) to monitor the temperature of the external dynamic brake
resistor.
Note.6) Reactor should be prepared by the customer.
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 Wiy
Circuit Breaker (MCCB) hoth )
To protect power supply line from overloading,
install a wiring circuit breaker rated to the capacity
of the power supply. TTE Charge lamp (LED) ———
. . D t make displ t,
Noise Filter (NF) Hi— wiring or nspecton whie
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. —
Magnetic Contactor (MC) L
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 [ 11|
Magnetic Contactor.
Reactor (L) (to be supplied by customer) L2C L1C ®
Reduces harmonic current of the main power. | | |\  —/T —/—~" " "/ —/fJ /T
L1/L2|L3| | Connection with input .
24 VDC power supply 3+ P.2-30
power supply for  [Eannection to external .
regenerative resistor components =3 P.2-30
to be supplied by)
customer
*Use a power B1
supply with  memm{ .. -
S5Aorlarger pmmm=q 00 A EEEEEEEEEE NSNS S SN SEEEEEEEEEEEEE L T P R T ey
capacity. B2
= - - iy — —J Cheessssseesss - ELA L L P T
Regenerative resistor - = — v SR
. (optional) i — e 1
Remarks---# b

» When you use an external regenerative
resistor, install an external protective

Dynamic Brake

apparatus, such as thermal fuse without resistor
fail to be supplied by
ail. customer

» Thermal fuse and thermal protector 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.

+ For wiring of the circuit, refer to “Wiring
Diagram” on P.2-31.

* 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.

)

Magnetic Contactor (MC)

Turns on/off the dynamic brake
resistor.

Use coil surge suppression units
together with this.

* 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 PC (to be supplied by customer)

o o . Setup support software
oede =
| erlpg to Connector, X7 - P.2-60 “PANATERM’
* Monitor output Please download

from our web site.

RRSIE

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

o
-
(1]
o
o
=
D
=
o
S

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 - P2-55| |
« Connection to feedback scale

im=g | 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
for encoder 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
Motor cable (Shield wire) resistor between B1 and B2, set up Pr0.16 L

Connection to motor driving . to1or2.
- P.2-30 -
phase and ground [ Pin DB1 and DB2 |

» When installing an external dynamic brake
resistor, connect the magnetic contactor (for

| controlling) for external dynamic brake to
@N between LIC and DB1.

= D

+ The voltage applied across DB1 and

Brake cable

DC Power supply DB2 must be 300 VAC or below or 100 I
for brake DC24 V |— VDC or below.
(to be supplied i

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.2-30 “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.2-10).
Tighten the terminal block screw with a torque between 0.7 N-m and 0.8 N-m (upper
side) and 2.2 N-m 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 (2)) 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.
> o4\ 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 10 A 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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Preparation

2. System Configuration and Wiring

Wiring Diagram (H-frame, 200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”.

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

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

Note 1)
Pd ! ! Built-in thermal protector of
ON OchF 1FALM MCt an external regenerative
A Coil surge suppression units [_?_?'ig; T2 terminals)
- - - -~ -
ower [<— = ;
supply : = v Main power '
1 3 e L2 1| supply |
(3-phase) | — 5 % ane L3 -
> d
{} MC1 —L1C |1 Control power |
Insulated @® 1 = L2C | | supply '
DC24V © n External Ril... |
T regenerative R2 |- B1 !
= Note.3) , Lresistor 1 B2 |
Coil surge suppression units \\\'\M‘gz L Note.1) NC |
. . P e DB1
Dynamic Brake resistor NN |
1.20 400 W Note.5)Note.5)Note.5) Thermal fuse DB2 !
3 pieces Note.2) { ——1 Ul Motor |
R "/ """" V_ I connection '
- g ' w |
e} / J —\_ @ |
Turns on/off the —{} MC2 @ 1
dynamic brake resistor. Note.4) E{ Motor ALM L @ |
Please use it with the T, |
coil surge suppression J_Dbﬂ ALV .
units recommended DICn.ngltEg%% v ® |
by manufacturer of (25 %) O 36| ALV |
electromagnetic contactor. I — |
- i

Note.1) About regenerative resistor

Built-in Connection of terminal block
Frame | Short bar . - -
regenerative In case of using In case of not using
No. (Accessory) . . . . .
resistor an external regenerative resistor. an external regenerative resistor.
(External regenerative resistor terminal)
» Terminal R1, R2 connect to B1, B2
. . » Terminal T1, T2 connection as shown above
H-frame without without  Terminal 24 V, 0 VV connect to DC power Open between B1-B2
supply of DC24 V.
+ E terminal connect to the ground
Specification of external regenerative resistor, please refer to P.7-122, “Options Components”.

Note.2) About dynamic brake resistor

Built-in Connection of terminal block
Frame | Short bar . - -
dynamic brake In case of using In case of not using
No. (Accessory) ) . . . .
resistor. an external dynamic brake resistor. an external dynamic brake resistor.
H-frame | without without Connect external dynamic brake resistor as | | Open between DB1-DB2

shown above.

Note.3) A magnetic contactor MC2 must be the same rating as the contactor MC1 in the main circuit.
Note.4) Servo may be turned on in the external sequence if the contact deposits: to protect the system, provide the auxiliary

contact.

Note.5) Provide an external protective device (e.g. thermal fuse) to monitor the temperature of the external dynamic brake

resistor.

Note.6) Reactor should be prepared by the customer.

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. System Configuration and Wiring

resistor, disconnect a short circuit wire
between B2 and B3, then connect the external |  lea 0t ol
regenerative resistor between B1 and B2, set
up Pr0.16to 1 or 2.

Preparation Overall Wiring (D, E-frame, 400 V type)
Connecting Example of D, E-frame
* Apply the voltage designated on the nameplate —— Mains *Useapower | 24 VDC power supply
from the power source. Residual > hormer | 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 SINTN 24V
(e.g. current-limiting fuse, current-limiting circuit -
breaker or transformer). |:| ov
* Wiring of Main Connector (XA) "ﬂ'ﬂ'ﬂ_' | Wiring to Connector, XD -+ P.2-34|
Circuit Breaker (MCCB) Y] + Connection to control power
To protect power supply line from overload- '
ing, install a wiring circuit breaker rated to | Wiring to Connector, XA - P.2-34|
the capacity of the power supply. S - Connection to input power
Noise Filter (NF) P L1 (Pin-3)
Removes external noise from the power L2 (Pin-2)
lines. And reduces an effe.ct of the noise . . L3 (Pin-1)
generated by the servo driver.
Tal Tol Tyl
Magnetic Contactor (MC) pmmmmmmmnnmEmanes
Turns on/off the main power of the servo s
driver. P
Use coil surge suppression units together : :
with this. == : :
* Never start nor stop the servo motor E :
with this Magnetic Contactor. o
Reactor (L) (to be supplied by customer) P
Reduces harmonic current of the main : :
power. E E
« Wiring of Motor Connector (XC) r o
Pin B1 (4-pin), B2 (2-pin), and B3 (3-pin) | Wiring to Connector, XC - P.2-34 | E E
"B2 a“°! B3 to be kept shorted for normal + Connection to external components E E
operation. 1o
* When you connect an external regenerative B1 (Pin-4) E E

Regenerative resistor (optional)

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

» Thermal fuse and thermal protector 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____1:High voltage

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

* Monitor output

Handle lever
Use this for connector

connection. Store this
after connection for ‘

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

| Wiring to Connector, XB -

« Connection to motor

U-phase(red) |

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

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, X5 - P.2-55|

Elmm| 1= * Connection to feedback scale

V-phase(white)

W-phase(black)

(O

/

Ground
terminal

S

Ground
(earth)

Charge lamp
(Red LED)™

Junction cabl
for encoder

| Wiring to Connector, X6 - P.2-57 |
» Connection to encoder

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

Do not connect these terminals to the
same power supply.

e

S

™ Brake cable

Motor cable (Shield wire)

Connection to motor driving

phase and ground

<3 P.2-34

f.®
) ©)

L

DC Power supply for brake

DC24 V

[ ]

(to be supplied by customer)

] J

*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 1 | 24v
24V 2 ov
= XD
powerl 1| 3 | L1

wer
Supply_RCD_MCCB NF HMC|{ L 2 L2
n » 1| L3
— XA
------------- 4 | Bi
I: 3 | B3
------------- 2 | B2
1 N
Yellow| XC
(X2)
e}~ —— |
3| U
_@ W — 1 W
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 400 V 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 10 A fuse in series with the varistor.

Th