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PREFACE

The rapid progress being made in today’s automation and information
technologies is resulting in a growing need for even more-advanced motion
control for future high-tech equipment. The end result is a need for devices
that can provide more-precise and quicker motion at higher speeds. Servo
control technology makes this possible. Launched by Yaskawa in 1993, the
3 Series consists of innovative AC Servos that were developed using
leading-edge servo control technology.

This manual covers all products in the = Series, which feature superior
functions and performance. This manual was designed to provide
comprehensible information for users who are about to use a servo for the
first time as well as for users who already have experience in using servos.
This manual enables users to understand what X-Series AC Servos are all
about and how to design, install, operate, and maintain a servo system.
Keep this manual in a convenient location and refer to it whenever
necessary in operating and maintaining the servo system.

YASKAWA ELECTRIC CORPORATION

General Precautions

* Some drawings in this manual are shown with the protective cover or shields removed, 1n order to
describe the detail with more clarity. Make sure all covers and shields are replaced before operat-
ing this product.

* Some drawings 1n this manual are shown as typical example and may differ from the shipped
product.

* This manual may be modified when necessary because of improvement of the product, modifica-
tion or changes 1n specifications.
Such modification 1s made as a revision by renewing the manual No.

* To order a copy of this manual, if your copy has been damaged or lost, contact your YASKAWA
representative listed on the last page stating the manual No. on the front cover.

* YASKAWA 1s not responsible for accidents or damages due to any modification of the product
made by the user since that will void our guarantee.
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NOTES FOR SAFE OPERATION
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| A WARNING|-

Read this manual thoroughly before installation, operation, maintenance or inspection of the
AC Servo Drives. In this manual, the NOTES FOR SAFE OPERATION are classified as
“WARNING” or “CAUTION".

Indicates a potentially hazardous situation which, if not avoided, could result in'death or seri-

ous personal injury.

A CAUTION

Indicates a potentially hazardous situation which, if not avoided, may result in minor or mod-

erate personal injury and/or damage to the equipment.

In some instances, items described in|A\ CAUTION | may also result in a serious accident. In

either case, follow these important items.




A WARNING

(WIRING)
- Grounding must be in accordance with the national code and consistent
with sound local practices.
Failure to observe this warning may lead to electric shock or fire.

(OPERATION)

- Never touch any rotating motor parts during operation.
Failure to observe this warning may result in personal injury.

(INSPECTION AND MAINTENANCE)

- Be sure to turn OFF power before inspection or maintenance.
Otherwise, electric shock may result.

- Never open the terminal cover while power is ON, and never turn ON pow-
er when the terminal cover is open.
Otherwise, electric shock may result.

- After turning OFF power, wait at least five minutes before servicing the
product.
Otherwise, residual electric charges may.result in electric shock.

« A CAUTION

(RECEIVING)
- Use the specified combination of SERVOMOTOR and SERVOPACK.
Failure to observe this caution may lead to fire or failure.
(INSTALLATION)

- Never use the equipment where it may be exposed to splashes of water,
corrosive or flammable gases, or near flammable materials.
Failure to observe this caution may lead to electric shock or fire.

(WIRING)
- Do not connect three—phase power supply to output terminals @ & and

.
Failure to observe this caution may lead to personal injury or fire.

- Securely tighten screws on the power supply and motor-output terminals.
Failure to observe this caution can result in a fire.




-vVi-—-

A CAUTION

(OPERATION)

- To avoid inadvertent accidents, run the SERVOMOTOR only in test run

(without load).
Failure to observe this caution may result in personal injury.

- Before starting operation with a load connected, set up user constants

suitable for the machine.
Starting operation without setting up user constants may lead to overrun failure.

- Before starting operation with a load connected make sure emergency-

stop procedures are in place.
Failure to observe this caution may result in personal injury.

» During operation, do not touch the heat sink.

Failure to observe this caution may result in burns.

(INSPECTION AND MAINTENANCE)

+ Do not disassemble the SERVOMOTOR.

Failure to observe this caution may result in electric shock or personal injury.

* Never change wiring while power is ON.

Failure to observe this caution may result in electric shock or personal injury.




. Manual Contents

This manual provides X-Series users with information on the following:
» An overview of servo systems for first-time users.
¢ Checking the product on delivery and basic applications of the servo.
¢ Servo applications. . ‘

¢ Selecting an appropriate servo for your needs and placing an order.

« Inspection and maintenance.

Manual Structure

All chapters in this manual are classified into one or more of three areas according to their contents: A, B, and
C. Refer to the applicable chapters for the information you require.

. A: Chapters explaining how to select a servo: For users who wish to gain a basic understanding of
X Series products or who need to select an appropriate servo.

B: Chapters explaining how to design a servo system: For users who are about to design, install, and
operate a Z-Series Servo Control System.

C: Chapters explaining maintenance: For users who are going to maintain and troubleshoot Z-Series

products.
Chapter Title Page Area
. CHAPTER1 Basic Usesof Z-seriesProducts ......................... 1. B
Describes steps to take when product is received, plus basic
wiring and application methods.
CHAPTER 2 Applications of Z-seriesProducts ........................ 31 ... B
Describes the effective usage of X-Series features according to
application.
‘ CHAPTER 3 Usingthe DigitalOperator ............................... 1256 ........ B
Describes operating procedures for Z-Series servos, turning
features ON and OFF, setting control constants, etc.
CHAPTER 4 Servo SelectionandDataSheets ........................ 183 ........ A B
Describes selection methods for X-Series servos and peripher-
als and provides servo specifications.
CHAPTER 5 Inspection, Maintenance, and Troubleshooting ........... 267 ........ C
) Describes user maintenance and troubleshooting.
APPENDIXES
A ServoAdjustment ..............iiiiii s 305 ........ B,C
B Listof IOSignals ........ccoiiiiiiiii i, 315 ........ B,C
C ListofUserConstants .............ccciiiiiiiiiiiinian... 321 ........ B,C
. D Listof AlarmDisplays ..............cciiiiiiiiiiiiiiiie, 327 ........ B,C

INDEX ... i ettt it e e 330 ........ A,B,C

- vii -



Basic Terms

Unless otherwise specified, the following definitions are used: : - ©o-
Servomotor:  Z-Series SGMG/SGMS Servomotor

Servopack:  An amiplifier (Trademark of. Yaskawa servo amplifier-';Z-Series SGDC-[ODSA
Servopack”)

Servodrive: A Servomotor and an émplifier (SGDC Servopack)

Servo system: A complete servo control system consisting of servodrive, host controller, -
and peripheral devices

Visual Aids

The following aids are used to indicate certain types of information for easier reference.

[I? Indicates references for additional information.

Technical terms placed in bold in the text are briefly explained in a “TERMS” sec-
tion at the bottom of the page. The following kinds of technical terms are explained:
Technical terms that need to be explained to users who are not very familiar with
servo systems or electronic devices and technical terms specific to  Series Ser-
vos that need to be explained in descriptions of functions.

The text indicated by this icon explains the operating procedure using hand-held
type digital operator (Type: JUSP-OP02A-2).

JUSP-OP02A-2

Indication of Reverse Signals

In this manual, the names of revrese signals are written with a forward slash (/) be-
fore the signal name, as shown in the following example:

¢ /S-ON
¢ /P-CON

NOTE A X-Series Servodrive alone cannot ensure the functionality and performance of the entire
machine control system. It must be combined with an appropriate machine and host control-
ler so that the entire control system works properly. Therefore, carefully read the instruction
manuals for the machine to be used before attempting to operate the servodrive.

— viii -
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BASIC USES OF X-SERIES
PRODUCTS

This chapter describes the first things to do when Z-Series products are deliv-
ered. Italso explains the most fundamental ways of connecting and operating
X-Series products. Both first-time and experienced servo users must read
this chapter.
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BASIC USES OF Z-SERIES PRODUCTS
1.1.1 Notes on Use

1.1 Precautions

This section provides notes on using Z-Series products.

1.1.1 Notes on Use e

NOTE Always note the following to ensure safe use.

Use 400VAC power supply
Be sure. té. use the cé_rrei:t type. Do not plug the Direct
Servomotor directly into the power frequency sup- connection
ply (Direct connection to the power frequency 400VAC
supply will damage the Servomotor.) power supply

Damage will result! .

Check whether the combination of applicable motor series of Servopack and of SGM[
(motor series) is correct or not. Check the setting of user constant Cn-2A (motor selec-
tion) and always after changing its combination. The motor may get damaged if the com-
bination is not correct. Refer to Section 2.3.4.

Always use the SGML] Servomotor and SGDC Servopack in pairs.

Do not change wiring when power is ON.

Always turn the power OFF before connecting or e
disconnecting a connector. g_f’}
(Except for Digital Operator (Types: JUSP- =]
OP02A-2)) CHARGE— .. :
lamp OFF ’%{%

=

iflE

s

Note that residual voltage still remains in the
Servopack even after the power is turned OFF.

Even after the power is turned OFF, residual elec-
tric charge still remains in the capacitor inside the
Servopack. To prevent an electric shock, always
wait forthe CHARGE lamp to go OFF before start-
ing inspection (if necessary).




1.1 Precautions

Always follow the specified installation method.

it ~fc—Hout Sk

The Servopack generates heat. Install the Servo-
pack so that it can radiate heat freely. Note also
that the Servopack must be in an environment
free from condensation, vibration and shock.

]
;
z ar™

Perform noise reduction and grounding properly.

If the signal line is noisy, vibration or malfunction Casing
. will result. . ) Servopack )
® Separate high-voltage cables from low-voltage cables. —h—'g:L Servomotor
® Use cables as short as possible. n | O
@ Use at least class 3 grounding (ground resistance
100L2 or below) for the Servomotor and Servopack. T
® Never use a line filter for the power supply in the = grlgﬁf\;ng
motor circuit.
Conduct a voltage resistance test under the following conditions.
® Voltage: 1500 Vrms AC, one minute [
® Current limit: 100 mA
® Frequency: 50/60 Hz
Conduct a voltage
e Voltage application points: Between A1, A2, L1, L2, ,ez?st:ﬁcz test g
L3 terminals and frame ground (connect terminals under the condi-
secure'y) tions given on the
left.
Use a fast-response type ground-fault interrupter.
For a ground-fault interrupter, always use a fast- Ground-fault interrupter

response type or one designed for PWM invert-  go0p GOOD  POOR
ers. Do not use a time-delay type.

Fast-response For PWM || Time-delay
type inverter type

Do not perform continuous operation under overhanging load.

Continuous operation cannot be performed by ro-
tating the motor from the load and applying regen-
erative braking. Regenerative braking by the Ser-
vopack can be applied only for a short period, l

Servomotor

such as the motor deceleration time.

Regenerative braking
continuously applied

The Servomotor cannot be operated by turning the power ON and OFF.

Freguently turning the power ON and OFF causes Converter
the internal circuit elements to deteriorate. Always Powse po
start or stop the servomotor by using reference et
pulses. Pover o

uppl y! L3

Starting and stopping by turning power ON and OFF



BASIC USES OF X-SERIES PRODUCTS
1.2.1 Checking on Delivery

1.2 Installation

This section describes how to check Z-Series products on delivery and how to install them.

1.2.1 Checking on Delivery

1) When X-Series products are delivered, check the following items:

Check ltems .

Remarks

Check if the delivered products are-
the ones you ordered.

Check the ty;;es marked on the nameplates of
Servomotor and Servopack (see the table below).

Check if the motor shaft rotates

If the motor shaft is smoothly tumed by hand, it I1s

smoothly. normal. However, if the motor has brakes, it cannot be
) turned manually.
Check for damage. Check the overall appearance, and check for damage

or scratches resulting from transportation.

Check screws for looseness.

Check for looseness by using a screwdriver as
necessary.

If any of the above items are faulty or incorrect, contact the dealer from which you pur- .
chased the products or your nearest local sales representative.




1.2 Installation

Appearance Nameplate Type
SGMG-05V2D OO0
T Option specifications
3-Series B DC90V BRAKE
Servomotor C DC24V BRAKE
S O
Sana reme : Dcc)';l'fg}me.
S Saus © DozeV orake
Motor capacity
(See the Table below) - Shaft specifications
| Standard A Standard (straight without key,
; V' YASKAWA Standard B Suagntwih oy o)
shaft end tap (one place)
C Taper 1/10, with paraliel key
! D Taper 1/10, with semicircle key
. (For G senes 05, 09 type only)
— Rated rotation speed
(Example) D SGMG 1500 r/min
SGMS 3000 r/min
— Rated output‘ L Encoder specifications
— Servomotor ty e (See the Table below)
P . | Motor capacity (kW)
AC SERVO MOTOR Series G S
oo N 1500 /min | 3000 r/min
Servo 450 J 28 l 19.1 |os 0.45
motor rmin 1500 0410 < 085
SN V41007-1 " 008 (1)3 ] —
s-Seres W/ YASKAWA ELECTRIC :
Servomotor i iy 13 1.3
— Senal Manufacturing 15 1.5
number date 20 1.8 2.0
Rated rotation 30 2.9 3.0
speed 40 4.0
44 4.4
50- 5.0
' Encoder specifications
O Standard O Non-standard
Code Specification | SGMS SGMG
2 8192 P/R @) o]
incremental
6 4096 P/R (o] O
" | incremental
W 12 bit absolute | O O.
S 15 bit absolute | O O




BASIC USES OF X-SERIES PRODUCTS
L

1.2.1 Checking on Delivery cont.

VOLTS 660-650{VOLTS 0-460
PHASE 3

AMPS 1.8
kwHP0 5(0 67)

Appearance Nameplate . -Type -
i SGDC-05DSA
— Servopack type I-Series
SGDC SERVOPACK Designed Order
_DRIVEPACK SERVO UNIT Rated output
L | _MODEL. "~ __ SGDC -O5DSA {See the Table below) Model
DC- INPUT _AC-0UTPUT S Speed, torque control

Supply Voltage
D 400V

AMPS 1 3
Servo- "s/N 831030-3-2 T Rated Outpu
pack W YASKAWA ELECTRIC Code Capacity (kW)
MADE | N JAPAN 05 0.5
AL 10 1.0
Senal number Output power | 15 1.5
Z-Senes SGDC  |— Applicable power 20 20
Servopack supply .
30 3.0
50 5.0
1 converter type JUSP - ACP 08 G D
DRIVEPACK G
.| .@i‘-.__ﬁ%% Peripheral Devices Supply Vol
AC-INBUT [ DC-OUTRUT for SERVOPACK ey onage
.| YOLTS 400-450|VOL TS 880-850 _ Converter Unit for
- PHASE 3 AMPS 8 O SERVOPACK Designed Order
Con- AMPS = —— Output Current
verter S/N 8686717-2-2 (See the Table below)
4 YAsxAmll.ﬁqm}ﬁ Output Current
LT Code Capacity (A)
08 8
Senal number Output power | 15 15
— Input po'
put power 30 30




1.2 Installation

1.2.2 Installing the Servomotor

Servomotor SGM[] type can be installed either horizontally or vertically. However, if the Ser-
vomotor is installed incorrectly or in an inappropriate location, the service life will be short-
ened or unexpected problems will occur. To prevent this, always observe the installation
instructions described below.

Before installation:

Anticorrosive paint is coated on the edge of the motor shaft to prevent it from rusting dur-
ing storage. Clean off the anticorrosive paint thoroughly using a cloth before installing the
motor. :

Anticorrosive paint i1
coated here

Storage:

When the Servomotor is to be stored with the power cable disconnected, store it in the
following temperature range:

Between —-20°C and 60°C
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L
1.2.2 Installing the Servomotor cont.

Installation sites:

-The Servomotor SGM[] type is desigried for indoor use.
" Install Servomotor in an environment which meets the following conditions:

a) Free from corrosive aind explosive gases

b) Well-ventilated and free from dust and moisture

c) Ambient temperature of 0 to 40°C ‘
d) Relative humidity of 20% to 80% (non-condensing)
e) Inspection and cleaning can be performed easil_g_/

If the Servomotor is used in a location subject to water or oil mist, the motor can be pro-
tected by taking necessary precautions on the motor side. However, if the shaft opening

i$ to be sealed, specify the motor with oil seal. Install with the electrical connector facing
downward. ’

Alignment:

Align the shaft of the Servomotor with that of the equipment to be controlled, then connect
the shafts with couplings. Install the Servomotor so that alignment accuracy falls within

the range shown below. .

Measure this distance at four different positions in the circumference The
difference between the maximum and minimum measurements must be
0.03 mm or less (Turn together with couplings)

Measure this distance at four different positions in the
circumference. The difference between the maximum and minimum
measurements must be 0 03 mm or less. (Turn together with
couplings)

NOTE Ifthe shafts are not aligned properly, vibration will occur, resulting in damage to the bearings.

Y N Shaft opening Shaft
: _’ib '}emng

Refers to the space where the shaft comes out from the motor.




1.2 Installation

A precision detector (encoder) is mounted on the opposite-drive end of the servomotor.

To mount a coupling, always protect

tor.

the shaft from impacts that could damage the detec-

Perform a mechanical design so that thrust load and radial load applied to the servo-

motor shaft end falls within the range given in the following table.

Allowsble | ATowabie LR .
Motor Type Radial Load Load Fs [mm(in.)] Reference Drawing
. Fr [N(ib)]
[N(Ib)]

SGMG-05vD 490 (110) 98 (22) 58 (2.28)

-09v[1D 490 (110) 98 (22)-

-13vOD 686 (154) 343 (77)

-20v1D 1176 (265) 490 (110) 79 (3.11) LR

-30vOD 1470 (331) 490 (110) M

-44v[D 1470 (331) 490 (110) Fe
SGMS-10vOD 686 (154) 196 (44) 45 (1.77) ] l &

-15v[D 686 (154) | - 196 (44)

-20vOD .686 (154) 196 (44) i

-30vCD 980 (221) 392 (88) 63 (2.48)

-40VOD 1176 (265) 392 (88)

-50V[D 1176 (265) 392 (88)

s

Note Allowable radial loads shown above are the maximum values that could be ap-
plied to the shaft end.

W Thrust load and radial load

1. Thrust load: Shaft-end load applied parallel to the

centerline of a shaft

2. Radial load: Shaft-end load applied perpendicular to

the centerline of a shaft

2.

£
| - 1.

Shaft end

Motor
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1.2.3 Installing the Servopack

1.23 Installing the Servopack -

2-Series SGDC Servopack is a base-mount type ser-

vo controller.

Incorrect installation will cause problems. Always ob-
- serve the installation instructions described below.

Storage:

When the Servopack is to be stored with the pow-
er- cable disconnected, store it in the following
temperature range:

SGDC Servopack
Between —20°C and_ 70°C
Installation sites:
Situation I Notes on Installation

.- Design the control panel size, unit layout, and cooling
When installed in a control panel | method so that the temperature around the periphery of
the Servopack does not exceed 45°C.

When installed near a heating Duct ventilation type: 0 to 55°C in panel. .
unit 0 to 45°C at duct side out of panel
When installed near a source of | Install a vibration isolator underneath the Servopack to
vibration prevent it from receiving vibration.
' Corrosive gases do not inmediately affect the Servopack

When installed in a place but will eventually cause contactor-related devices to
receiving corrosive gases malfunction. Take appropriate action to prevent corrosive

gases. 5

Avoid installation in a hot and humid place or where
Others . . ) .

excessive dust or iron powder is present in the air.

Clearances:

Install the Servopack and converter vertically and allow sufficient clearances for effective ‘
cooling as shown in the figure below.

Z o}

e Y

7 7

% /

2 2

4

/// 0 Qo 2

7 2

> | B
% % ?3.'7'21"4’.."‘ g Z Heat Sink

Z Em:-_ : 7 %

Y/ % . : 2

% Converter Servopack % 120 mm (4.72 inches) % 7

Z - :v"m:-mm"' é e Air 2

SIS/ 777777, 2

10



1.2 Installation

a) The clearances required at top/bottom and both sides are common in open chassis
type and heat sink externally cooling type.

b) For the external dimensions and mounting dimensions, refer to 4.4.2.

c) Allowable intake air temperature to the converter:

¢ Heat sink externally cooling type
Inside of heat sink:  0°C to +45°C (32°F to 113°F)
Inside of unit: 0°C to +55°C (32°F to 131°F)

d) Near the heat sink, cooling air speed should be 2.5 m/s for effective cooling.

e) Ensure sufficient space for the sections at the upper and lower parts marked with * in
order to permit the flow of intake/exhaust air to/from the converter.

f) Maintain the following conditions inside the control panel:

e Ambient temperature for Servopack: 0 to 45°C
e Humidity: 90%RH or less

o Vibration: 0.5G (4.9 m/s?)

¢ Condensation and freezing: None

 Ambient temperature to ensure long-term reliability: 45°C or less

11
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1.2.3 Installing the Servopack cont.

Power loss

Power loss of Servopack is given below:

Power loss for rated output

Output g
; Power loss | Power loss
Servopack . | SUTeM | main cir- | in control | FOWer loss
(RMS val- . i in total
type ue) cuit circuit W
* A W w
SGDC-05DSA 1.9 28 12.- 40
-| sGbc-10DsA 3.5 T 48 60
SGDC-15DSA 54 - 73 85
SGDC-20DSA 84 108 120
" | SGDC-30DSA - 11.9 148 - 160
SGDC-50DSA "16.5 228 240
Output Power loss
current | POWer10ss | " op ragen. Pi:‘zz:"t‘:jf Power loss
Converter type | (RMS val- In main cir- | o ative re- T in total
cuit : circuit
ue) W sistor w w
A ‘ w
JUSP-ACP08GD 8 17 45 10 62
JUSP-ACP15GD 15 32 42
JUSP-ACP30GD 30 65 75

Note a) Power loss of regenerative resistor is allowable loss. If the loss exceeds the
allowable loss, the regenerative resistor inside the Converter should be re-
moved and connected externally. Because the model in which the regenera-
tive resistor is externally connected falls into non-standard specification cate-
gories, contact YASKAWA for further information.

Forthis non-standard type, “Y8" is appended to the end of the standard model
number.

b) ForJUSP-ACP1530GD models, the regenerative resistor is placed separate-
ly. The regenerative resistor unit provided from YASKAWA is described in Sec-
tion 2.8.4 Using Regenerative Resistor Units. Its power loss for JUSP-
ACP15GD is 180W (type: JUSP-RA06), and for JUSP-ACP30GD is 350W
(type: JUSP-RA07).

12



1.3 Connection and Wiring

1.3 Connection and Wiring

This section describes how to connect Z-Series products to peripheral devices and explains a
typical example of wiring the main circuit. It also describes an example of connecting to main
host controllers.

1.3.1 Connecting to Peripheral Devices

This section shows a standard example of connecting X-Series products to peripheral de-
vices and briefly explains how to connect to each peripheral device.

13
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1.3.1 Connecting to Peripheral Devices cont.

Connector terminal block conversion unit
1CN or 6CN connector kit

Cable with 1CN or 6CN connector

and one end without connector

See next page

(Molded-mao circuit
breaker (MCCB)

Used to protect
power supply line
Shuts the circuit
off if overcurrent 1s

detected
W,

-

( Noise filter

Used to eliminate external
noise from power supply line

Molded-case

\:lrcuxt b

LPSE-2H01 (for 200 V input)

Used for

4 ) /
Magnetic contactor / /
/
2| Tums the servo /] 'lr

ON or OFF r=-
Use a surge [ ~/
suppressor for ] IMagnellc
the magnetic I lcontamor
contactor 11

(Brnke power supply \

Types

Power supply Power supply
1 phase AC 200V 3 phase AC 400V

Al A2

L1 L2

L3

(Host controller
Servopack 1s compatible with most PL C motion

controllers and indexers

PROGIC-8

2l

Digital Operator
Allows the user to set user constants or
operation references and display
operation status or alarm status The
following type 1s available in addition to
personal computers

l—-————-—--————————-#

Oceatit o= Hand-held type
e (JUSP-OP02A-2)
@. 1-meter(3 3ft ) cable
SERVOPACK 4 ncluded
Noise filter I:I AL® P
B Lz ]

fos 2l

14

tive resistor I1s insufficient, re-
move the internal resistor
(B1-B2 terminals) and connect it
to the P-B terminals)

For Converter with capacity
more than 15 A type a regenera-
tive resistor unit is mounted sep-
arately (connected to B1-B2 ter-
minals)

\.

Servomotor Brake Ty
hb ral

\. B ) 31 power supply eratve

ls: Se~o round  resistor

S~ -~ T (option)

- ~— ~
— —~— -~ -
( - ~\ ~~JdI
Regenerative resistor unit e -d
if the capacity of the regenera-

B1B2

Cable for PG
Connector for PG|

See next page




2.3 Connection and Wiring

1.3.2 Main Circuit Wiring and Power ON Sequence

1) The following diagram shows a typical example of wiring the main circuit for Z-Series

products:
Three-Phase Single-Phase
400 to 460VAC 200 to 230VAC
50/60Hz 50/60Hz

b

1MCCB ) é

><L

) =99

1MCCB, 2MCCB. Circuit breaker (for inverter type)
1FIL, 2FIL Noise filter
1MC Contactor

1Ry. Relay

' SERVOPACK
1D. Flywheel diode Converter
JuspP sGDC
y -0 O DSA
1FIL 2FIL ACP08GD
- = O Al + +
b
O A2 - -
MC CN5 CN51
| L1
|
[]
1 L2
{
| L3
6CN Ry Loy
ALM1+
1PL(Alarm lamp) b
1R ov
- Q YQ () ALM1-
® \_/ 4
OFF _ION oy 1MC -
ra
Main circuit A l
power 1MC — =
1SUP
(Surge suppressor)

2) The following table shows the name and description of each main circuit terminal.

e Converter
Terminal Name Description
Symbol
R/L1, S/L2, | Main power input e
T terminals Three-phase 400 to 460 VAC +10 to —15%, 50/60Hz
Control power P _
/A1, VA2 input terminals Single-phase 200 to 230 VAC +10 to —15%, 50/60Hz
® Ground terminal Connected to earth (For power ground)
B1. B2 BR ,Rees?:;gffgﬁ’: ection Used to connect regenerative resistor (Normally, 08 1s not
T terminal required)
_ Main circuit output _
P/+, N/ terminals 560 to 650 VDC +10 to —15%

Note BR terminal is not available for 15, 30 converter.
B1, B2 terminals of 15 converter is connector.

15




BASIC USES OF X-SERIES PRODUCTS

1.3.2 Main Circuit Wiring and Power ON Sequence cont.

¢ SERVOPACK
Terminal Name” Description
Symbol
LN Main circuit input _
P/+, N_/ terminals 560 to 650 VDC +10 to —-15%
@ Ground terminal Connected to earth (For power ground and motor ground)
Motor connection
Uuvw terminal Used to connect motor

Note U, V, W is connector for SERVOPACK with power capacity less than 3 kW.

3) Form a power ON sequence as follows:

NOTE

16

"a) Forma powér ON sequence so that the power is turned OFF when a servo alarm sig-

nal is output. (See the circuit diagram shown on the previous page.)

‘b) Hold down the power ON push-button for at least two seconds. The Servopack out-

puts a servo alarm signal for approximately two seconds or less when the power is
turned ON. This operation Is required to intialize the Servopack.

Power supply
max20s

Servo alarm (ALM) output signal

» Do not wire power lines and signal lines in the same duct or bundle them together.
Wire such that signal lines are kept apart from power lines by at least 30 cm.

» Twisted pair wire and multi-core twisted pair shielding wires should be used for signal
lines, encoder (PG) feedback line.
The length for wiring is 3 m maximum for the reference input line, 20 m maximum for the
PG feedback line.

« Do not touch the power terminal even if power was turned OFF.
High voltage may still remain in Servopack.
Perform inspection only after the CHARGE lamp is OFF.

« Avoid frequently turning the power ON and OFF. Since the Servopack has a capacitorin

* the power supply, a high charging current flows (for 0.2 second) when the power is
turned ON. Therefore, frequently turning the power ON and OFF causes the main cir-
cuit devices (such as capaCItors and fuses) to deteriorate, resulting in unexpected
problems. )




2.3 Connection and Wiring

L =
. 1.3.3 Examples of Connecting I/O Signal Terminals
1) This sub-section provides typical examples of connecting to main host controllers. Con-
nection to other host controllers is also possible. Connect to the host controller according
to the connection examples shown below by referring to technical documentation for the
host controller. ' :
NOTE This sub-section describes signals related to the SGDC Servopack only. For other sig-
nals, refer to the relevant technical documentation.
2) Connection to PROGIC-8
Servopack for Speed/Torque Control
. VAN ‘ SERVOPACK
Speed/Torque - o SGDC-TJCIDSA _'
Yaskawa ; -——
_____PROGICS * v A
PA P (N PAO w g
2 H pI i [«
PA P et 1PAO - ) '
P8 o E 3 ! PeO
/';2 E 5 T T /PBO Q ‘
+ 1 PCO i i
: PC %f, T ! T PCO i
D/A V-REF —
8 tpl!
o A0 HE
GND * * '
GND (-2 H—
19 ] 1
+240UT T H + +24VIN
SVON \ 1 /S-ON '
! PCON :: ; E /P-CON
OTF-oUT — p-oT
. orRout 14 + + NOT '
(Reserved) :: — IALM-RST
SVALM 7 E E ALM1 (+) !
H 0240UT & u ALM-‘I =) ) ]

I FG (connector frame)

* These pin numbers are also applicable to SV2 to SV4.

17
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L 0

1.3.3 Examples of Connecting 1/0 Signal Terminals cont.

3) Connection to GL-Series Positioning Module B2833

Servopaék for Speed/Torque Control

.D- i SEBVOPAC_K

Speedﬂ' orque SGDC-00DSA I —- —1
U A !
024V +24V (MADE BY YASKAWA) v '8
\ ———— 1 w c
) 1 JAMSC-B2833 ¢ -+ '
33 l 10 I
J L
.ﬂ 20 ' .na '
% SERVO NORMAL ! il @
5335 DECELERA-D/A x) scn12010L, v.REF < _,
L. 3 sT‘I"(A):'I’LS OouTPUT. T 6 I B} iecn3qy), (T-REF) y v
°° 2 ov Y 7 J SG +24v 024
5 STOP ov 5—-——] ¥ Connector ! 6CN-6 / ‘k
P ! | case 4 gﬁT;L-—“
46 2CN-16 _ ~ “\6CN-17 ) /S-ON [
A% oy el teonisk A0 por i:fi‘“-
_ @ I/PAO 1CN-8
PBO N-OT
. - /PBO .
6CN-
PCO ALMI @ ||

10

OV '% - Fo [ +12v * These signals are output for approximately

>t . ALARM Sg=oc two seconds when the power is turned ON.
Take this into consideration when designing a

power ON sequence.

Relay 1Ry is used to stop main circuit power

supply to the Servopack.

18



2.3 Connection and Wiring

4) Connection to OMRON Position Control Unit C500-NC222

Servopack for Speed/Torque Control

LN\

SERVOPACK
Speed/Torque SERVOPACK
VO POWER [ - seocooosa |
SUPPLY ' . —
C500-NC222 7] — ;2;: ] v I
MADE BY OMAON) _ x-xis (v-axis) w |
H -
E (ON when ! P I
2 9 posttioning is A !
cowx SR 1 stopped) l [ @
STPX 1) (ONwhen | e - I
414 O C—¢ | proximity 1s —
Onax p | detected) P-o [acN]
p
p

* These signals are output for approximately two seconds when the power is turned
ON. Take this into consideration when designing a power ON sequence. Relay 1Ry is
used to stop main circuit power supply to Servopack.

Note The signals shown here are applicable only to OMRON Sequencer
C500-NC222 and Yaskawa Servopack SGDC-OODSA.

19
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1.3.3 Examples of Connecting I/O Signal Terminals cont._

5) Connection to MITSUBISHI Positioning Unit AD72

v

Servopack for Speed/Torque Control

L\ ___ SERVOPACK

Speed/Torque SGDC-0ICIDSA
= 1/0 POWER SUPPLY
I7 - > +24V )
24y Lo ¥ 024V
2
AD72
-(MAQE’BY MI;I'SUBISI'_ll) ICON_TI
. 1 S (ON when
2 o positioning '
srop °=g—"|s stopped)
_ boG Eﬂa o3 O O——aq (ON when. -
T Pr%xutm:ty " H /S-ON v
L SERVO 1s detecte . R
) 1 - scn-% E3Y *2:"
SVON . 2.(_??; 2 - .
: - 3
READY é 4” o - 024V
[ SPEED 5 __
REF- é .
ERENCE
' jee=]
‘ .
PULSE A 5
PULSE B :
| PULSEC £ 10
g 11
ov o
)
| o
ov

*1 These signalsare output for approximately two seconds when the power 1s tumed ON. Take this into
consideration when designing a power ON sequence. Relay 1Ry is used to stop main circuit power
supply to Servopack.

*2 These pin numbers are the same for both X and Y axes

Note The signals shown here are applicable only to MITSUBISHI Sequencer AD72 and Yas-
kawa Servopack SGDC-OODSA.

20



1.4 Conducting a Test Run

‘ 1.4 Conducting a Test Run

_ This section describes how to conduct a full test run. The test run is divided into two steps.
Complete a test run in step 1 first, then proceed to step 2.

1.4.1 Test Run in Two Steps

Conduct the test run when wiring is complete.

Generally, conducting a test run for servo drives can be difficult. However, by following the two
. steps described below, the test run can be performed safely and correctly.

NOTE To prevent accidents, initially conduct a test run only for a servomotor under no load (i.e., with
.- all couplings and belts disconnected)..Do not run the servomotor while it is connected to a
machine. '

4

The test run is divided here into steps 1 and 2.

. Complete the test run in step 1 first, then proceed to step 2. The purposes of each step are
described on the next page.

21



BASIC USES OF X-SERIES PRODUCTS

I
1.4.1 Test Run in Two Steps cont.

F3 Operate the mo-
&7 tor with a Digital
Operator

( Step 1: Conducting a test run for the motor without foad

Check that the motor I1s wired correctly.

Conduct a test run with the motor shaft disconnected
from the machine

Purpose: e To check power supply circuit wiring
¢ To check motor wiring
» To check I/O signal (1CN, 6CN) wiring

Outline: ¢ Turn the power ON

* Operate the motor with a digital op-
erator

e Check I/O S|gnals (1CN 6CN)
* Conduct a test run using I/O signals

( Step 2: Conducting a test run with the motor and
machine connected e ..

Speed adjustment by
autotuning

<4+—>

Connect to the machine.

SGDG

Adjust Servopack according to machine
charactenstics

Connect to the machine and conduct a test run

Purpose: ¢ To perform autotuning to adjust the mo-
tor according to machine characteris-
tics

* To match the speed and direction of
rotation with the machine specifications

¢ To check the final control mode

e Perform autotuning
o Adjust user constant settings
* Record user constant settings

Outline:

End of test run

For servomotors with a brake, refer to Section 1.4.4 Supplementary Information on Test

Run before starting a test run.

The following pages describe the test run procedure in detail.

22




1.4 Conducting a Test Run

R s EEEE—

1.4.2 Step 1: Conducting a Test Run for Motor without Load

Check that the motor is wired correctly.

If the motor fails to rotate properly during a servo drive test run, the cause most frequently lies

with incorrect wiring.

Conduct a test run for the motor without load according to the procedure described below.
For'customers who use a servomotor with brake, refer to Section 1.4.4 Supplementary In-

formation on Test Run before starting a test run.

[ L

=&

Check wiring.

(1) Secure the servomotor.
Secure the servomotor to mounting holes to
prevent it from moving during operation. Alter-
natively, install the servomotor on the machine
and disconnect couplings and belts.

(2) Disconnect connectors 1CN, 6CN, then check
the motor wiring in the power supply circuit.
I/O signals (1CN, 6CN) are not to be used so
leave connectors 1CN, 6CN disconnected.

(3) Turn the power ON.
Turn the Servopack power ON. If the Servo-
pack is turned ON normally, the LED on the
Digital Operator lights up as shown in the fig-
ure.
Power is not supplied to the servomotor be-
cause the servo is OFF.

If an alarm display appears on the LED as
shown in the figure above, the power supply
circuit, motor wiring or encoder wiring Is incor-

rect. In this case, turn the power OFF, then cor-

rect the problem.

o Operate the motor with
e a Digital Operator

Do not connect
to the machine

Secure servomotor to mounting holes

Do not connect
anything to the
motor shaft
(no-load
status).

Disconnect
connectors
1CN, 6CN

1CN

Normal display

CLPED C[TLD

Alternately displayed

Example of alarm display

CLIRFI3

Refer to Appen-
dix D List of
Alarm Displays

23
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.

1.4.2 Step 1: Conducting a Test Run for Motor without Load cont.

:(4) Operate using the Digital Operator

Operate the motor with the Digital Operator.*
Check that the motor runs normally.

Operation by Digital Operator

If an alarm occurs, the power supply

Refer to Section 3.2.2 Operation Using the
Digital Operator.

(5) Connect signal lines.

_ Connect connectors 1CN, 6CN as follows:

(1) Tur_n the power OFF. _

(2) Connect connectors 1CN, 6CN.

(8) Turn the power ON again..

(6) Check input signals.

Connect
connectors
1CN, 6CN.

6CN

circuit, motor wirning, or encoder
winng is incorrect

Internal status bit display

(Un-05, Un-06)

- Example of '
Check the input signal wiring inmonitor mode.  Un-05 N-CL oL
For the checking method, refer to Section” “c”“”_{/“CN'w’
3.1.6 Operation in Monitor Mode. (: - - :}
-’ —I - r -— L__N ]
4 I
/S-ON /P-CON P-OT N-OT
(6CN-7) (1CN-9) (1CN-7)  (1CN-8)

¢ Checking method
Turn each connected signal line ON and
OFF to check that the monitor bit display

changes accordingly.

The memory switch can be
used to eliminate the need
for external short-circuits 1n
winng (see pages 36 and 92)

ON/OFF

Monitor Bit Display

Input Signal
High level or open OFF Extinguished
0V level ON Lit

If the signal lines below are not wired correctly, the motor fails to rotate. Always wire
them correctly. (If signal ines are not to be used, short them as necessary.)

Motor can rotate in forward-direction when this input signal 1s at 0 V.

P-OT |1CN-7

N-OT |1CN-8 | Motor can reverse when'this input signal is at 0 V.

/S-ON | 6CN-7 | Servo is turned ON when this input signal is at 0 V. However, leave
the servo in OFF status. - -




LN\

Speed/Torque

-1.4 Conducting a Test Run

(7) Turn servo (motor) ON. . Servopack  ggrvomotor

/S-ON

Turn the servo ON as follows: ) l_oo___ (6CN-7) ( >
) ov

(1) Check that no reference has been input.

Tum the servo ON

For speed/torque control:
V-REF (6CN-12) and T-REF (BCN-10) are at 0 V.

Note The userconstant Cn-2B is used to set control modes (refer to Section 2.2 Setting
User Constants According to Host Controller).

(2) Turn the servo ON signal ON. Display when servo is tumed ON

" Set/S-ON (6CN-7) to 0 V. If normal, the motor E J T l'—' Il-l]
starts and the Digital Operator displays the
data as shown in the figure. If an alarm display
appears, take appropriate action as described
in Appendix D List of Alarm Displays.

(8) Operate by reference input.

The operating procedure varies according to the setting of user constant 'Control
mode selection (Cn-2B)’

Servopack for Speed/Torque

This section describes the standard speed control Servopack

setting Servomotor
7] VREF (6CN-12) ——O
(1) Gradually increase the speed reference input /[ SG | (6CN-13)
(V-REF, 6CN-12) voltage. The motor will ro-
tate. : - Servomotor rotates at a speed

proportional to the reference voltage

When a host controller such as a programmable controller performs position
control, it may be difficult to directly input the speed reference voltage. In this
case, constant voltage reference should be input once to ensure correct opera-
tion. ) .

(2) Check the following items in monitor mode (see page 134):

(1)_ Has a reference speed been input?

(2) Is the rotation speed the same value as
the setting one? ’

(3) Does the reference speed match the actual motor speed?
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1.4.3 Step 2: Conducting a Test Run with the Motor Connected to the Machine

26

(4) Does the motor stop when no reference is input?

Un-00 | Actual motor speed
Un-01 | Reference speed

(3) If the motor rotates at an extremely slow speed when 0 V is specified as the reference
voltage, correct the reference offset value as described in Section 3.2.4 Reference
Offset Automatic Adjustment

(4) To change motor speed or the direction of rotation, reset the user constants shown
below. v ’

Cn-03 Speed reference gain (see page 46)
Cn-02 bit0 | Reverse rotation mode (see page 34)

1.4.3 Step 2: Coni:luciing a Test Run with the-Motor Connected to

NOTE

the Machine

After step 1 is complete, proceed to step 2 in which a test run is conducted with the motor
connected to the machine. The purpose of step 2 is to adjust the Servopack according to the
machine characteristics.

Conduct a test run according to the procedure described below.

Purposes: 1) Autotuning
2) Speed adjustment

- >
SGDC
Servopack| Servomotor I |

T

Connect to the machine.

Before proceeding to step 2, repeat step 1 (conducting a test run for the motor without load)
until you are fully satisfied that the test has been completed successfuily. Operation faults that
arise after the motor is connected to the machine not only damage the machine but may also
cause an accident resulting in injury or death. Therefore, all items including user constants
setting and wiring should be tested as conclusively as possible before step 1 is complete.

(1) Check that power is OFF. Poweir Powcler \ Converter
Turn the Servopack power OFF, ~ SUPPY 1 supply

I
B ~ A1
\\// )
L1

7 o

// \\ L3

Power




1.4 Conducting a Test Run

(2) Connect the servomotor to the machine. Install servomotor on machine.
Refer to Section 1.2.2 Installing the Servo- Servomotor \ | /

motor. l []: B

/ I\
(3) Perform autotuning.
Tune the Servopack according to the machine Adtotuning-
characteristics. Refer to Section 3.2.3 Auto- Automa%ically measures
tuning machine charactenstics and
' ' performs optimum tuning
SGDQ

o

Servopack Servomotor

(4) Operate by reference input. Host Servopack
As in step 1 (conducting a test run for motor _controller

without load), perform (8) Operate by refer- |3 Servomotor
ence input on page 25. Perform tuning Reference [ % ﬁ}
£

associated with the host controller.

(5) Set user constants and record the settings.

Set user constants as necessary. Record all the user constant settings for mainte-
nance purposes.

This is all that is required to conduct the test run.

Normally, the machine may cause much friction because of an insufficient running-in pe-
riod. After a test run is complete, perform adequate running-in.

1.4.4 Supplementary Information on Test Run

1) In the following cases, always refer to the information described below before starting a
test run:

* When using a servomotor with a brake

e When performing position control from the host controller

2) When using a servomotor with brake

The brake prevents the motor shaft from rotating due to a backdriving torque. Such a
torque may be created by an external force or the force of gravity acting on the load and
may result in undesired motion or the load, should motor power be lost.
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_ ___J
1.4.4 Supplementary Information on Test Run cont.

Servopack uses the brake interlock output (/BK) signal to control holding brake operation
for a servomotor with brake. .

» Vertical axis

» Axis to which external force is applied
— omotor
Holding brake - External force
:> Servomoto
Prevents the ) %ﬂ‘
motor from - -
rotating due to
gravity
Ld

NOTE To prevent faulty operation caused by gravity (or external force}, first check that the motor

and holding brake operate normally with the motor disconnected from the machine. .
Then, connect the motor to the machine and conduct a test run.

For wiring of a servomotor with a brake, refer to Section 2.4.4 Using Holding Brake.

Power supply:
single-phase

Servopack

Brake power supply
LPSE-2H01 (200 V input)

Servomotor with brake

3) When performing position control from the host controller
Check motor operation first and then conduct a test run as described in the table below.

SGDC-[JJDSA
Speed &

reference
—>

Host

controller
Test run
for motor

Position without

control load

Speed
control



1.4 Conducting a Test Run
“

NOTE Checkthe motor operation with the motor disconnected from the machine. If the host con-
troller does not perform position control correctly, the motor may run out of control.

Reference from
Host Controller

Check ltems

Check Method

Review Items

Jogging
(constant-speed
reference input from
host controller)

Motor speed

Check the motor
speed as follows:

® Use the speed
monitor (Un-00) of
the digital operator.

® Run the motor at
low speed. For
example, input a
speed reference of
60 r/min and check
that the motor
makes one
revolution per one
second.

Check whether the
speed reference gain
value (user constant
Cn-03) is correct.

® Input a reference
equivalent to one

) Number of mot motor revolution gh?ﬂ: wrh?.ther th":
Simple positioning r e‘\'/';u:gg s motor and visually check (l.ll‘:el’ c%nzt': nc:oun
that the motor shaft Cn-0A) is correct.
. makes one
revolution.
® Check that the )
‘1 Whether the motor motor stops when | If the motor does not
,c,’_"g;":r‘,’g',g‘f’g? stops rotating when P-OT and N-OT stop, review the
‘| signals are used) P-OT and N-OT signals are input P-OT and N-OT
signals are input during continuous | wiring.
motor operation.

1.4.5 Minimum User Constants Required and Input Signals

1) This section describes the minimum user constants that must be set to conduct a test run.
For details on how to set each user constant, refer to Section 3.1.5 Operation in User
Constant Setting Mode.

a) Basic parameters (common to speed, torque, position control)

Cn-11 Number of encoder pulses

Cn-01, bitE Encoder selection .

Cn-2A Motor selection (check only in substance).
Cn-2C PG power supply voltage change

Cn-03 Speed reference gain (see page 46)
Cn-0A Dividing ratio setting

2) Ifthe specified direction of rotation differs from the actual direction of rotation, the wiring
may be incorrect. In this case, recheck the wiring and correct it accordingly. Then, if the
direction of rotation is to be reversed, set the following user constant:
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1.4.5 Minimum User Constants Required and Input Signals cont.

30

[ Cn-02 (bit 0)

I Reverse rotation mode (see page 34)

After changing the Cn-02 setting,
-setting valid. :

always turn the power OFF, then ON, to make the new

3) The following table lists the minimum input signals required to conduct a test run. For de-
tails of each input signal, refer to the relevant page.

Pin

Signal Name Number Function
; Switching between motor ON and OFF status. The
/S-ON  (servo ON) |6CN-7 memory switch can be used to eliminate the need for
external short-circuit wiring (see page 92).
(forward
P-OT- rotation 1CN-7 o
prohibited) Overtravel limit switch
The memory switch can be used to eliminate the
N-OT" g:;teicrasne 1ON-8 need for external short-circuit wiring (see page 36).
prohibited)




APPLICATIONS OF X-SERIES
PRODUCTS |

This chapter is prepared for readers who wish to learn more about the applica-
tions of X-series products after fully understanding Chapter 1 Basic Uses of
X-series Products. It explains how to set user constants for each purpose and
how to use each function. Read the applicable sections according to your re-
quirements.

2.1 Setting User Constants According to Machine
Characteristics .......ccoovevereecceees. 34

2.1.1 Changing the Direction of Motor Rotation ............... 34
2.1.2 Setting the Overtravel Limit Function ................... 35
213 RestricingTorque ....... .. coiiviiininn convinn. 38
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Controller ........co00evteeneececcsseess 43
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2.2.4 Using Contact Input Speed Control .................... 51
2.2.5 UsmngTorque Control .............ccoviiiviiiiivann, 55
2.2.6 Using Torque Feed-forward Function ................... 62
2.2.7 Using Torque Restriction by Analog Voltage Reference . .. .. 63
2.2.8 Usingthe AnalogMonitor . ..........ccoviiiiiinnn e 65
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Before Reading this Chapter

1) This chapter describes how to use each 1CN, 6CN connector /O signal for the SGDC
Servopack and how to set the corresponding user constant.

2) For a list of I/O signals of 1CN, 6CN connector, refer to Appendix B List of /O Signals.

For terminal arrangement for I/O signals of 1CN, 6CN connector, refer to Section 2.8.7
Connector Terminal Layouts.

[
Py
o=
=
I/O signals
ey | o T L
i =— 1 Host controller, «
P

—* 1 extemal circut

.........

BT

3) For a list of user cénstants, refer to Appendix C List of User Constants.

4) User constants are divided into the following two types. -

1) Memory switch Set each bit to ON or OFF to select a function.
Cn-01 and Cn-02

2) Constant setting Set a numerical value such as a torque limit
Cn-03 and later value or speed loop gain.

5) For details on how to set user constants, refer to Section 3.1.5 Operation in User
Constant Setting Mode. o
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2.1.1 Changing the Direction of Motor Rotation

2.1 Setting User Constants According to Machine

Characteristics

This section describes how to set user constants according to the dimensions and perfor-
mance of the machine to be used.

2.1.1 Changing the Direction of Motor Rotation

1) This Servopack provides a reverse rotation mode in which the direction of rotation can be
reversed without altering the servomotor wiring. With the standard setting, forward
rotation is defined as counterclockwise (ccw) rotation viewed from the drive end.

2) If reverse rotation mode is used, the direction of motor rotation can be reversed without
other items being changed. The direction (+/-) of axial motion is reversed.

Standard Setting

Reverse Rotation Mode

Forward Run Reference

w Encoder output
from Servopack

(Phase A)

ow Encoder output
C rom Servopack

(Phase A)

Jnnn Juun
i nanrnn
(Phase B) o B)
cow
ow Encoder output
Encoder output @ from Servopack
.. from Servopack o
Reverse Run Reference . (Prose s (Phase A)

- e Juun
nnn Juuut

& (PhaseB)

3) Setting Reverse Rotation Mode:
Reverse rotation mode can be set in either of the following two ways. Normally, method 1

is easier to use.

a) Method 1: Setting Memory Switch
Set bit 0 of memory switch Cn-02 to select reverse rotation mode.

Cn-02 Bit 0 Rotation Direction Factory For Speed/Torque Control
Selection Setting: 0
Set the direction of rotation.
Setting Meaning - =
g U] el )
Forward rotation is .. .
defined as
0 counterclockwise (Stsa;gzrc; T TS
rotation when viewed 9 ( 4 i G R Ll)
from the drive end.
Forward rotation 1s
1 defined as clockwise (Rrﬁtlaet:cs:t
rotation when viewed mode)
from the drive end.
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2.1 Setting User Constants According to Machine Characteristics

b) Method 2: Shorting the Wiring in the 2CN Connector

[

Reverse rotation mode can be set for the 2CN SGDC Servopack SGM[ Servomotor
connector for the encoder. This method 1s used
to standardize user constant settings without Encoder

using the memory switch.

£ (PGOV) 20N-1 4 (Pe)

In this case, reverse rotation

mode is set regardless of the &J
memory switch setting. Le (DIR) 2CN-7§
' Short 2CN-1 and 2CN-7 in
2CN U the 2CN connector.
SGDC Servopack | "ni

2.1.2 Setting the Overtravel Limit Function

1) The overtravel limit function forces the moving part of the machine to stop when it ex-
ceeds the movable range.

2) To use the overtravel limit function, connect the following input signal terminals correctly.

. R Forward Rotation Prohibited For Speed/Torque
— Input P-OT 1CN-7 (Forward Overtravel) Control

Reverse Rotation Prohibited For Speed/Torque
(Reverse Overtravel) Control

— Input N-OT 1CN-8

Input terminals for overtravel limit switch. Reverse Forward

rotation side % rotation side

Forlinear motion, connect a limit switch to prevent gSrlw\/A(Iijotor SGDC
damage to the machine. Limit switch | servopack

P-OT

| 1CN-7
1CN-8

N-OT

P-OT ON: 1CN-7 1s Forward rotation allowed. Normal operation status.
at low level.
OFF: 1CN-7 is | Forward rotation prohibited (reverse rotation allowed).
at high level.

N-OT ON: 1CN-8is | Reverse rotation allowed. Normal operation status.
at low level.
OFF: 1CN-8is | Reverse rotation prohibited (forward rotation allowed).
at high level.

35



APPLICATIONS OF X-SERIES PRODUCTS : . )
R - - -]
2.1.2 Setting the Overtravel Limit Function cont.

3) Use the following user constants (memory switch) to specify whether input signals for
overtravel are to be used.

Cn-01 Bit 2 Use of P-OT Input Signal Fact_org( For Speed/Torque Control
: Setting: 0
i " | cno01BIt3 Use of N-OT Input Signal gact.or)t For Speed/Torque Control
’ etting: 0
- Specifies whether the P-OT input signal for pro- SGDC Servopack
hibiting forward rotation at overtravel(1CN-7) is to 1CN
be used and whether the N-OT input signal for oon
prohibiting reverse rotation at overtravel (1CN-8) 8
is to be used. I 7

The short-circuit winng shown in the

Specifies “1” when external short-circuit wiring is  figure canbe omitted when P-OT and
N-OT are not used.

to be omitted.
Bit |Setting Meaning
0 Uses the P-OT input signal for prohibiting forward rotation. (Forward
rotation is allowed when 1CN-7 is at 0 V.)
Bit 2 Does.not use the P-OT input signal for prohibiting forward rotation.
1 (Forward rotation is always allowed. Thls has the same effect as shorting

1CN-7to 0 V.)

Uses the N-OT mput signal for prohibiting reverse rotation. (Reverse

0 rotation i1s- prohiblted when 1CN-43 is open. Reverse rotation 1s allowed
when 1CN-8is at 0 V.)

Does not use the N-OT input signal for prohlbltmg reverse rotation.

1 (Reverse rotation is aiways allowed. This has the same effect as shorting
1CN-8to 0 V.)

Bit3

4) If the P-OT and N-OT input signals are used, set the following user constants to specify
how to stop the motor.

. . How to Stop Motor at Factory Invalid for Torque Control
Cn-01Bit8 Overtravel Setting: 0
T Operation to be Performed Factory Invalid for Torque Control
Cn-01 Bit9 | when Motor Stops after Setting: 0
Overtravel

e Inputs signal for prohibiting forward rotation Overtravel
(P-OT, 1CN-7)

Stop mode After stop

Stop by
o dynam|c brake

e Inputs signal for prohibiting reverse rotation
(N-OT, 1CN-8)

Releasing
dynamic brake

Coastingto a
stop

Deceleration
stop

Specify how to stop the motor when either of the
above signals is input.

Zero-clamp
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2.1 Setting User Constants According to Machine Characteristics

Setting Meaning
Stop the motor in the same way as when the servo is turned OFF.

0 The motor is stopped by dynamic brake or coasts to a stop. Either of
these stop modes is selected by setting bit 6 of Cn-01.

Stop the motor by decelerating it with the preset torque.
Preset value: Cn-06 (EMGTRQ) emergency stop torque

Cn-01
bit 8

If deceleration stop mode is selected, specify the operation to be done after the motor

stops.
Setting - Meaning
Cn-01 0 Turns the servo OFF when the motor stops in deceleration stop mode.
bit 9 1 Causes the motor to enter zero-clamp status after it stops in deceleration
stop mode.

In torque control mode, the motor stops in the same way as when the servo is
turned OFF, regardless of the bit 8 setting.

EMGTRQ Unit: Settiﬁg Factory | Valid when Cn-01 bit 8
Emergency Stop % Range: 0 to | Setting: =1
Cn-06 : -
. Torque . Maximum [ Maximum
‘ Torque Torque

Specifies the stop torque to be applied atovertra- ;5. signaifor Memory

switch

vel when the input signal for prohibiting forward or ~ Prehbtng - cnon _I'ERE
reverse rotation is to be used. P-OT(ICN-7) ) f stop torque
[og

ro———
Stop by
H P Dy

Specifies a torque value in terms of a percentage 1. dynamic brake _}
of the rated torque. —y Comstngtoa )
Input signal for | stop |
prohibiting reverse [
rotation
N-OT (1CN-8)

. : How to Stop Motor at Servo | Factory
Cn-01 Bit 6 OFF Setting: 0 .
Operation to Be Performed Factory Invalid for 2.0 kW or more
Cn-01 Bit 7 | when Motor Stops after Servo | Setting: 1
OFF
The Servopack enters servo OFF status when: . . Servo OFF ) After stop

Releasing
dynamic brake
Bit7

Holding
dynamic brake

Stopmode o

Stop by
dynamic brake
Coastingto a
stop

Dynamic brake Is a function that
electrically applies brakes by using a
Specify how to stop the motor when one of the resistor to consume motor rotation

above events occurs during operation. energy.

e Servo ON input signal (/S-ON, 6CN-7) is turned
OFF.

e Servo alarm arises.

e Power is turned OFF.
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2.1.3 Restricting Torque

38

- | Setting Meaning

0 Stops the motor by dynamic brake.

-Causes the motor to coast to a stop.

The motor power is OFF and stops due to machine friction.

Cn-01 N
) bit 6 1

If dynamic brake stop mode is selected, specify the operation to be performed when the

motor stops.
Setting Meaning
Cn-01 0 Releases dynamic brake after the motor stops.
bit 7 1 Does not release dynamic brake even after the motor stops.

Note For Servopacks of 2.0 kW or more, bit 7 of Cn-01 can be set to 0 only.

2.1.3 Restricting Torque - .

1)-The Servopack can provide the following torque control:

« Torque restriction ——— Level 1: To restrict the maximum output torque to
; protect the machine or workpiece

Level 2: To restrict torque after the motor moves the
machine to a specified position

« Torque control —— Level 3: To always control output torque, not speed

L Level 4: To alternately use speed control and torque
control

This section describes how to use levels 1 and 2 of the torque restriction function.

2) How to Set Level 1: Internal Torque Limit

The maximum torque is restricted to the values set in the following user constants.

TLMTF Setting Factory For Speed/Torque

Cn-08 | Forward Rotation Unit: | Range: O to | Setting: Control

Torque Limit % 800 800

TLMTR Unit: | Setting Factory For Speed/Torque
Cn-09 | Reverse Rotation % ' | Range: 0 to | Setting: Control

Torque Limit 800 800




2.1 Setting User Constants According to Machine Characteristics

Sets the maximum torque valuesfor
forward rotation and reverse rotation,
respectively.

“‘

Output Signal for Torque Restric-
tion Function

Sets these user constants when torque
must be restricted according to ma-
chine conditions.

e /CLT
¢ Monitor mode (Un-06) bit 4

This torque restriction function always
monitors torque, and outputs the signal
shown on the right when the limit value

User Constant Setting:
(Cn-2D) =13, 303

is reached.

Specifies a torque limit value in terms of
a percentage of the rated torque.

If a value higher than the maximum
torque is set, the maximum torque val-
ue is used.

Example of Use: Machine Protection

Torque hmit
Motor speed

Torque

¢ Using /CLT Signal

nal.

Note that too small a torque limit val-
ue will result in torque shortage at ac-
celeration or deceleration.

This section describes how to use contact output signal /CLT as a torque limit output sig-

SGDC Servopack | 's’.%ﬁf,’,“'
T +24V
Photocoupler Output scn-;l /CLT+ .y
Per output: [jll :

Maximum operation  [*®* e oLT-

voltage: 30 VDC - on- 2 -+

Maximum output

current 50 mA DC

* Torque Limit Output For Speed/Torque

Output — /CLT 6CN-_"1] Control

This signal indicates whether motor output

torque (current) is being restricted.

ON status: The circuit between GCN-E
and 6CN- is closed.
6CN-["1] is at low level.

Motor output torque is being restricted.
(Internal torque reference is greater than the
preset value.)

OFF status: The circuit between 6CN-["]
and 6CN-[2] is open.
6CN-[1] s at high level.

Motor output torque is not being restricted.
(Internal torque reference is equal to or below
the preset value.)
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2.1.3 Restricting Torque cont.

Preset Value: Cn-08 (TLMTF)
Cn-09 (TLMTR)
Cn-18 (CLMIF) : P-CL input only
Cn-19 (CLMIR) : N-CL input only

- Output Signal Selection Factory For Speed/Torque Control
Cn-2D. P
- . . . Setting: 12

Specifies the terminal to which /CLT is'to be output.

Setting Output terminals (6CN-) : Isplaced3  ou1 s
N E | e 10splace$ 3 ¥ !
S s T N I - e
1s place =3 1 . 2 i B
10s place = 3 8 9
3) How to Set Level 2: External Torque Limit
First, use a contactinput signal to make the torque SGDC Servopack
(current) limit value set in the user constant valid.
Torque limit can be set separately for forward and Foward | v bt
reverse rotation. rotation Speed I
) PCL | __, ,g Torque
To use this function, always set.bit 2 of memory ~ 1CN-10 T__lwm .18
switch Cn-02 to O (standard setting). The contact e | !
input speed control function cannot be used. Tore
Without
torque himit
Reverse
rotation Speed l
IN-CL . £ Torque
1CN-11 f— r)’:g::e imt | .-19
Speed H

Torque

ON: 1CN-101s at | Torque restriction applies during forward rotation. | Limit value:
‘p-CL low level. Cn-18
OFF: 1CN-10 is at | Torque restriction does not apply during forward /
high level. rotation.
ON: 1CN-11isat | Torque restriction applies during reverse rotation. | Limut value:
N-CL low level. Cn-19
OFF: 1CN-11 is at | Torque restriction does not apply during reverse /
high level. rotation.
Output Signal for Torque Restriction Function
This torque restriction « /CLT
function outputs the signal « Status indication mode bit data
shown on the right. « Monitor mode Un-06 bit 4
User Constant Setting:
- - Cn-2D = [13, 301

- ] Exam.plves of Use:
- e Forced stopping
« Holding workpiece by robot
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2.1 Setting User Constants According to Machine Characteristics
G

CLMIF Unit: | Setting Factory For Speed/Torque
Cn-18 | Forward External % Range: O to | Setting: | Control .

Torque Limit 800 100

CLMIR Unit: | Setting Factory For Speed/Torque
Cn-19 | Reverse External % Range: 0 to | Setting: Control

Torque Limit 800 100

Sets a torque limit value when torque is restricted by external contact input.
This function is valid when Cn-2B is set to 0, 2, 9, 10.

When /P-CL (1CN-10}) is input
When /N-CL (1CN-11) is input

Applies torque restriction as specified in Cn-18

Applies torque restriction as specified in Cn-19

For torque restriction by analog voltage reference, refer to Section 2.2.7 Using Torque
Restriction by Analog Voltage Reference.

. Using /P-CL and /N-CL Signals

This section describes how to use input signals /P-CL and /N-CL as torque limit input sig-

nals.

1/O power supply SGDC Servopack

+24V

+ +24vIN |1on6 _47ka Photocoupler

Host controller o

— pcL [1ON-10) S ETN

& [ =
— N-CL J1CN-11 {-}’di

. Forward External Torque Limit For Spee_d/T orque
- InpUt /P-CL 1CN-10 ). Input (Speed Selection 1) Control

, - . Reverse External Torque Limit | For Speed/Torque
- Inp ut /N-CL 1CN-11 Input (Speed Selection 2) Control

These signals are for forward and reverse exter-  Output Signal for Torque
nal torque (current) limit input. Restriction Function

« [CLT

¢ Status indication mode bit data
« Monitor mode Un-06 bit 4

o User Constant Setting*

This function is useful in forced stopping.

Cn-2D =13, 301

ON: 1CN-101s at | Torque restriction applies during forward rotation. | Limit value:
P-CL low level. Cn-18

OFF: 1CN-10 is at | Torque restriction does not apply during forward /

high level. rotation. Normal operation status.

ON: 1CN-11 s at | Torque restriction applies during reverse rotation. | Limit value:
N-CL low level. Cn-19

OFF: 1CN-11 is at | Torque restriction does not apply during reverse /

high level. rotation. Normal operation status.
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L
2.1.3 Restricting Torque cont.

42

The signal shown on the above are output while torque is being restricted. .

Note This function is changed to another function depending on the setting of memory

- switch Cn-2B (see below).

To use P-CL and N-CL as torque limit input signals, set the following constant.

Control Mode Selection

g Factory For Speed/Torque Control
Cn-2B Setting: 0
Prohibits the contact input speed control function. SGDC Servopack
= 5O
If the contact input speed control function is used, —55 corspecd SaMO
the contents of the input signals shown below will Contact |[SPEEDI]| Servomotor
change. input ::ggg c

After this memory switch is reset, the meanings of the following signals will
also change:

Monitor mode (Un-05) bit 7 and bit 8

Setting Meaning Input Signal
R Used to switch between P control and
Does not use /P-CON (1CN-9) | PI coptrol and to perform other
- | the contact functions.
0,2,9,10 | input speed /P-CL (1CN-10) | Used for forward external torque limit
control input
function. /N-CL (1CN-11) | Used for reverse external torque limit -
input
0: OFF, 1: ON
/P-CON /P-CL | /N-CL Speed Setting
Direction of 0 0 0 reference and so on
Uses the contact rotation
3,4,6 input speed 0. Forward y
, control function. 1. Reverse 0 Cn-1F (SPEED1)
1 1 Cn-20 (SPEED2)
1 .0 Cn-21 (SPEEDS3)




2.2 Setting User Constants According to Host Controller
D

. 2.2 Setting User Constants According to Host Controller

This section describes how to connect a =-series Servo to a host controller and how to set
* user constants.

2.2.1 Inputting Speed Reference

1) Input a speed reference by using the following input signal “speed reference input.” Since
this signal can be used in different ways, set the optimum reference input for the system
to be created.

, ' ‘ SGDC Servopack

| 6CN-10 ’ Torque
Torque reference input sSG P 6CN-13  reference

analog voltage input
( 9 9 P ) V-REF 6CN-12

. Speed
Speed reference input SG I" 6CN-13 reference

(analog voltage input)

. $P: Represents twisted-pair cables

— Input V-REF  6CN-12 EBlLENREEEL AR For Speed Control

. Signal Ground for Speed For Speed Control
— Input SG 6CN-13 Reference Input

Use these signals when speed control (analog 500
‘ reference) mode is selected (Cn-2B is setto 0, 4, Reference o0l /
9, or 10). e wmn £ /o
For ordinary speed control, always wire the V- L e
REF and SG terminals. oarmard < <1500 Input voktage (V)
13000
Motor speed is controlled in proportion to the input 4500 gt e siove
voltage between V-REF and SG. Cn-03 (VREFGN)

e Standard Example:
Cn-03=500: This setting means that 6 V is 3000 r/min
Examples:
+6 V input — 3000 r/min in forward direction

+1 V input — 500 r/min in forward direction
-3 Vinput — 1500 r/min in reverse direction

. User constant Cn-03 can be used to change the voltage input range.

e Example of Input Circuit 708 12 Wormore SO0C. SErvOPaCK
(See the figure on the right)

w12y 2ka V-REF| oo\ 1

P

=9 6CN-13 43




APPLICATIONS OF X-SERIES PRODUCTS

2.2.1 Inputting Speed Reference cont.

44

For noise control, always use twisted-pair
cables.

Recommended Variable Resistor for Speed Setting:
Type 25HP-10B manufactured by Sakae Tsushin Kogyo Cao., Ltd.

2) Set constant Cn-2B to select one of the following control modes.

Cn-2B

Factory
Setting: 0

Control Mode Selection _ .

For Speed/Torque Control

Cn-2B-
Setting

Control-Method

Speed Control
This is normal speed control.
« Speed reference is input from V-REF (6CN-12).

e /P-CON (1CN-9).signal is used to switch
between P control and Pl control.

TCN-O s
open ]
1CN-9is at | P control
oV

Pl control

Speed

reference

P/PI

changeover /P-CON

V-REF | &cn-12

SGDC Servopack

1CN-9

Speed Control (Contact Reference) ++ Speed
Control (Analog Reference)

This speed control allows switching between
contact and analog references..

« Analog reference is input from V-REF (6'CN-i,2).

o /P-CON (1CN-10) and /N-CL (1CN-11) are-used
to switch between contact and analog -
references.

o Contact input speed Is selected.
1CN-10 1CN-11

Open Open Analog
reference

Contact
reference

Closed Open
Closed Closed
Open Closed

Speed

reference V.REF

Contact

input -
speed control
reference

SGDC Servopack

6CN-12

PLL 1 1en-10

N-CL
1CN-11

Torque Control + Speed Control

This control mode can be switched between
torque control and speed-control.

o Speed reference Is input from V-REF (6CN-12).

o /P-CON (1CN-9) is used to switch the control
mode between position/torque control and
speed control.

1CN-91s
open

1CN-9is at | Speed control
oVv.

Torque control

reference

Control method
changeover

SGDC Servopack

V-REF§ 6CN-12

p-con| OV
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Cn-2B
Setting Control Method
Zero-clamp Speed Control spoed SGDC Servopack
This speed control allows the zero-clamp function reference __ V-REF
to be set when the motor stops. 6CN-12
o Speed reference is input from V-REF (6CN-12). Zergclamp _/P-CON; 1oNsg
¢ /P-CON (1CN-9) signal is used to turn the
zero-clamp function ON or OFF. Zero-clamp is performed when
10 - the following two conditions
1CN-9is Turns zero-clamp function are met:
open OFF ) Condition 1: /P-CON is turned
1ICN-9isat |T lamp function ON.
Jisa umns zero-clamp functio Condition 2: Motor speed
ov_ ON drops below the
preset value.
Preset value: Cn-OF (ZCLVL)
e Using /P-CON Signal:

— Input /P-CON 1CN-9 Proportional Control, etc. For Speed Control

The function of input signal /P-CON changes with Cn-2B setting.

SGDC Servopack

| Switching betwsen P control and Pl control |

IP-CON Switching between zero-clamp enabled mode and
o~ | zero-clamp prohibited mode

\— Switching the control mode |

0-\—{ Changing the direction of rotation |

Cn-2B

Cn-2B Setting

Meaning of /P-CON Signal

0

Switching between proportional (P) control and -
proportional/integral (Pl) control

2

(Not used)-

3,4,6

Changing the direction of rotation during contact input speed
control

Switching the control mode

10

Switching between zero-clamp enabled and zero-clamp

prohibited modes

"‘ N Zero-clamp function

This function is used for a system in which the host controller does not form a position loop.
In this case, the stopping position may shift even if a speed reference is set to 0. If the zero-
clamp functionis turned ON, a position loop is internally formed so that the stopping position

is firmly “clamped.”
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2.2.2 Using Encoder Outputs

3) Adjust the speed reference gain using the following user constant.

VREFGN Speed Unit: Setting For Speed Control
Cn-03 Reference Gain | (/min)/V | Range:
10to
] 2000

Sets the voltage range for speed reference input
V-REF (6CN-12). Sets this user constant accord-

ing to the output form of the host controller or ex- bbbl
ternal circuit.

Set this slope

Reference
voltage (V)

The factory setting is as follows:

Rated speed +-1%/6V
T . Motor Series "Factory Setting
SGMG (1500 r/min) 250
SGMS 500
2.2.2 Using Encoder Outputs ‘

1) Encoder output signals divided inside the Servopack can be output externally. These
signals can be used to form a position control loop in the host controller.

This output is

explained here.
Host
saMO] SGDC Servopack controller .
Servomotor
encoder lecn 6CN|r = = - -
Frequel ﬁﬁ:_.
[ Srou® f—r-omasac

’Eﬁ; Divided (or dividing)

“Dividing” means converting an input pulse train from the encoder mounted on the motor .
according to the preset pulse density and outputting the converted pulse. The unit is pulses
per revolution.
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The output circuit is for line driver output. Connect each signal line according to the fol-
lowing circuit diagram.

SGDC Servopack Host controller
Line receiver

Phase A scnzy PAO [ R 13, PhaseA
6CN-18) PAO tPE E 1
Phase B §CN19) PBO - A sl S, PhaseB
6cN20| PBO IP: D 7
Phase C —R SRy PeO R 10 1'_,. PhaseC
ecN22| pco ! tp: [j 9
o Choke
I 8] c
o H'° coil
: b ov *ﬂLI-’ YN L5V
6CN-26 P 1-
J — ov
6CN o Smoothing
ov  connec- capacitor
tor case
1P: Represents twisted-pair cables Line receiver used: SN75175 manufactured by
. Texas Instruments Inc. or
MC3486 (or equivalent)

R (termination resistor): 22010 470 Q
C (decoupling capacitor): 0.1 uF

2) I/O signals are described below.

_ Encoder Output For Speed/Torque Control
PAO 6CN-17  [Siase]

Output SN / PAO 6CN-18 E:;gcei?/;\ Output For Speed/Torque Control

o) utput — PBO 6CN-19 Encoder Output For Speed/Torque Control

Output —

Phase-B
Encoder Output For Speed/Torque Control
_ Encoder Output For Speed/Torque Control
Output - PCO 6CN-21 Phase-C

I Encoder Output For Speed/Torque Control

Divided encoder signals are output.

Always connect these signal terminals when a position loop is formed in the host control-
ler to perform position control. -,

Set a dividing ratio in the following user constant.

[ Dividing ratio setting | Cn-0A PGRAT |
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2.2.2 Using Encoder Outputs cont.

Output Phase Form '

Incremental Encoder

Forward rotation "'H" 90° Reverse rotation -'DH‘- %0°

PhaseA I | | | Phase A —‘I_r‘\_l_"

Phase B I | l r. - l - Phase B _1—1__|—L_|_

Phase C —"J—L—""' . Phase C ———'ﬂ—— .
—_— —_—

Absolute Encoder -

Forward rotation _ i ->H<- 90" Reverse rotation ->H<— 90"

Phase A - I I ‘ I Phase A | l | |
Phase B | l | | | Phase B | | I l ‘
Phase C _l—l__ - Phase C __.[—l_

—_—t —_—t

| SEN Signal In[;ut For Speed/Torque Control

— Input SEN 6CN-14
— Input SG ~ 6CN-16 | Signal Ground For Speed/Torque Control
— Input BAT 6CN-14 } Battery (+) For Speed/Torque Control

— Input BATO 6CN-15 | Battery (-) For Speed/Torque Control

Use these signals (SEN— to BATO) for absolute encoders. For details, refer to Section .
2.8.5 Using an Absolute Encoder.

Output — SG 6CN-26 B Signal Ground For Speed/Torque Control
Output — FG 1CN l Frame Ground - For Speed/Torque _Control
connector case

SG: Connect tg;_q V on the host controller.
FG: Connect to the cable shielded wire.
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3) Use the following memory switch to specify the type of the encoder to be used.

Cn-01 BitE

Encoder Type Selection

Factory

For Speed/Torque Control

Setting: 0

Sets the encoder type according to the servomotor type as shown in the table.
After changing the memory switch setting, always turn the power OFF, then ON.

Motor Type Number of Encoder Pulses Per Revolution (P/R)
encoder Setting
specifications
' 2 Incremental encoder:
8192 pulses per revolution
3 Incremental encoder: 0
2048 pulses per revolution
6 Incremental encoder:
4096 pulses per revolution
w Absolute encoder:
1024 pulses per revolution 1
S Absolute encoder:
8192 pulses per revolution
4) Set the pulse dividing ratio in the following user constant.
PGRAT Unit: | Setting For Speed/Torque
Cn-0A | Dividing Ratio Setting | P/R | Range: 16 Control
to 32768

Sets the number of.output pulses for PG output

signals (PAO, /PAO, PBO and /PBO).

Pulses from motor encoder (PG) are divided by

Output terminals
PAO (6CN-17)

SGMO SGDC Servopack /PAO (6CN-18)
Servomotor PBO (6CN-19)
encoder /PBO (6CN-20)

Phase A
Phase B output

the preset number of pulses before being output.

PhaselA Frequency
15

The number of output pulses per revolution is set in this user constant. Set this value ac-
cording to the reference unit of the machine or controller to be used.

The setting range varies according to the encoder used.

Setting example:

PAO

Preset value. 16

PBO J’HU'U‘LHJWUWUU’U’LI‘U‘U;;J’U’
' 1 revolution
Motor Type Number of Encoder Pulses Per Revolution Setting Range
encoder
specifications
2 Incremental encoder: 8192 pulses per revolution 16 to 8192
3 Incremental encoder: 2048 pulses per revolution 16 t0 2048°
6 Incremental encoder: 4096 pulses per revolution 16 to 4096
w Absolute encoder: 1024 pulses per revolution 16 to 1024
S Absolute encoder: 8192 puises per revolution 16 to 8192

After changing the user constani setting, always turn the power OFF, then ON.
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2.2.3 Using Contact I/O Signals-

1) Contact Input Signal Terniinal COnnections_

These signals are used to control SGDC Servopack operation. Connect these signal ter-
minals as necessary.

SGDC Servopack
1/O power
supply
1«24V , 47xaQ Photocoupler
— P lewe
Host controller - {i{ :
SmA : \
_ P-CL 25 SRE
oo 1CN-10 4-—
P IN-CL ’ ; }*ﬁ
| - S o= 6CN-11 =
—- |~ _/sON . \B{ :
-~ 1CN-7 = :
. D A
J— /P-CON y E{ .
) S 1CN-9 !
B p-oT 1CN-7 . '
£g - Sy
. )
] NoT 10N-8 E*ﬁ
/ALMRST - . H
+—oo 1ON12 = T !
Vov

Note Provide an external I/O power supply separately.
There are no power terminals available from the SGDC Servopack outputs sig-
nals externally.

External Power Supply: 24 +1 VDC
50 mA or more

Yaskawa recommends that this external power supply be the same type as forthe
output circuit.

— Input +24VIN 6CN-6 | /0 Power Supply Ec;:\tsrg:eedﬂ'orque

This external power supply input terminal is com- SGDC Servopack

mon to the following contact input signais: g& powsr
- T 24V
J "/ D S

Contact Input Signals: /P-CL- (1CN-10)
/N-CL (1CN-11) :
/S-ON- - (6CN-7) Connect an external I/O power supply.
/P-CON  (1CN-9)
P-OT (1CN-7)
N-OT (1CN-8)
"~ /JALMRST (1CN-12)
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2) Contact Output Signal Terminal Connections

. SGDC Servopack 1/0 power
These output signals are used supply A v
to indicate SGDC Servopack F+24V ] O

. Ph
operation status. r Slocoupier 6CN-3 | ALM1+ .

it | “wxsoma !
b B 6CN-4 | ALMI-
Per output
1 <
Maximum operational
voltage: 30 VDC —_. GCN-8 4 /TGON+ rn
Maximum output E&: I ;;“;
current: 50 mA DC =" N-1 -mp‘s.BQN-h o
E*EE 6CN-2 | /S-RDY-
-

sc%;l ALO1
Open collector output P e—

MAX 20 mA
Per output
6CN-24] ALO2

Photocoupler output

Maximum operational  |qge——m}—

voltage 30 VDC "q_‘
Maximum output
current: 20 mA DC 6CN-25] ALO3

'# 6CN-26]SG-

Vov

Y YY

Host
0V controller

Note Provide an external I/O power supply separately.
There are no power terminals to which the SGDC Servopack outputs signals ex-
ternally.
Yaskawa recommends that this external power supply be the same type as for the
input circuit.

2.2.4 Using Contact Input Speed Control

1) The contact input speed control function provides easy-to-use speed control. It allows
the user to initially set three different motor speeds in user constants, select one of the
speeds externally by contact input and run the motor. ’

SGDC Servopack
LLCON 50— 1on-9 __O
Contact PCL =
input O O— 1cN-10 SGMO
NCL Servomotor
——=—0 O— 1CN-11
Speed selection
SPEED1  Cn-1F
No external speed setting SPEED2  Cn-20 The motor Is operated at the
I
?:&/L?; gr pulse generator Is SPEEDS  Cne2t speed set In the user constant.
User constants
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2) To use the contact input speed control function, perform Steps a) to c).

a) Set memory switch Cn-02 as follows.

Cn2B .. Control Mode Selection Factory For Speed/Torque Control
. Setting: 0
Enables the contact input speed control function. Servopack
’ . —5o—| Runthe _O
If the contact input speed control function is —2o ey
used, the contents of the input signals shownbe-  contact mput | peed Servomotor
low will change. - [ SPEED1]
A SPEED2
SPEED3

‘When this memory switch is reset, the meanihgs of the following signals will

also change:

Monitor mode (Un-05) bit 7 and bit 8

Setting

Meaning

Input Signal

0,29,
10

Does not use the
contact input
speed control
function.

/P-CON (1CN-9)

Used to switch between P control and Pl
control and to perform other functions

/P-CL (1CN-10)

Used for forward external current imit input

/N-CL (1CN-11)

Used for reverse external current hmit input

3,4,6

Uses the
contact input
speed control
function.

Note In the case
of the posi-
tion control
type, the
reference
pulse inhib-
it function
(INHIBIT)
cannot be
used.

0: OFF, 1: ON

/P-CON /P-CL

MN-CL

Speed Setting

Direction 0
of rotation

0 reference and so on

0: Forward

-| 1: Reverse -

Cn-1F, SPEED1

Cn-20, SPEED2

Cn-21, SPEED3

b) Set three motor speeds in the following user constants.

Unit:

- SPEED1 Setting Factory For Speed Control
Cn-1F | 1st Speed (Contact r/min | Range: O to | Setting: )
Input Speed Control) 10000 100
SPEED2 . Unit: | Setting Factory For Speed Control
Cn-20 | 2nd Speed (Contact r/min | Range: 0 to | Setting: - )
Input Speed Control) 10000 200
) SPEED3 Unit: | Setting Factory For Speed Control
Cn-21 | 3rd Speed (Contact r/min | Range: Oto | Setting:
Input Speed Control) 10000 300

[ 3




2.2 Setting User Constants According to Host Controller

e _
Use these user constants to set motor speeds Contact input speed control
. ) when the contact input speed control function
is used. Servopack
If a value higher than the maximum speed is —There L
set, the maximum speed value is used. . :—* ooy | Servomotor
ontac
Speed selection input signals /P-CL (1CN-10) e P—S:;Egg;
and /N-CL (1CN-11), and rotation direction . LSPEED3)

selection signal /P-CON (1CN-9) enable the
motor to run at the preset speeds.

c) Set the soft start time.

SFSACC Unit: | Setting Factory For Speed Control
Cn-07 [ Soft Start Time ms | Range:0 | Setting: 0
(Acceleration) to 10000
SFSDEC Unit: | Setting Factory | For Speed Control
, : Cn-23 | Soft Start Time ms | Range: 0 | Setting: 0
(Deceleration) to 10000

- . Speed
In the Servopack, a speed reference is multi- reference | I

plied by the preset acceleration or decelera- Soft start
tion value to provide speed control. Servopack 7o Maxmum
contact input <y 5P

——deay

. ' - speed
When a progressive speed referenge is input reference _a_*_\

or contact input speed control is used, smooth . o o T Mot
speed control can be performed. (For normal o, 806
A speed control, set “0” in each user constant.) .

Set the following value In each user constant.
Cn-23 Set this time interval.

¢ Cn-07: Time interval from the time the motor starts until it reaches the maximum
speed

® Cn-23: Time mterval from the time the motoris running at the maximum speed until it
stops

. 3) Contact input speed control performs the following operation.

The following input signals are used to start and stop the motor.

. - Speed Selection 1 (Forward For Speed/Torque
— Input /P-CL 1CN-10 External Torque Limit Input) Control

_ _ Speed Selection 2 (Reverse For Speed/Torque
— Input /N-CL 1CN-11 External Torgue Limit Input) Control

a) When Contact Input Speed Control is used:

Contact Signal User Constant
Selected Speed
/P-CON /P-CL | /N-CL Cn-2B

3 Stopped by internal speed refer-

ence 0
0 0 4 Analog speed reference input
. _ (V-REF)

6 Analog torque reference mput

(torque control)
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2.2.4 Using Contact Input Speed Control cont.

Contact Signal User Constant
Selected Speed
/P-CON /P-CL | /N-CL Cn-2B

Direction of o | 1 SPEED 1 (Cn-1F)

rotation

0: Forward

rotation 1 _ 1 Common to 3, 4, and 6 | SPEED 2 (Cn-20)

1: Reverse - '
| rotation 1 0 . SPEED 3 (Cn-21)
———: Not used

b) Modes Other Than Contact Input Speed Control
Input signals are used as external torque limit input.

Input signal /Pich is used to specify the direction of motor rotation. c
— Input /P-CON 1CN-9 Proportional Control, etc. Egrn tSr(p;Ieed/'I'orque

a) When Contact Input Speed Control is used:
Use input signal /P-CON to specify the direction of motor rotation.

/P-CON Meaning (

1 Reverse rotation
0 Forward rotation
0: OFF (high level), 1: ON (low level)

b) Modes Other Than Contact Input Speed Control
/P-CON signal is used for proportional control, zero-clamp and torque/speed control

changeover. ‘
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4) The figure below illustrates an example of operation in contact input speed control mode.
Using the soft start function reduces physical shock at speed changeover.

When Contact Input Speed Control is Used

Motor speed

3rd speed
+SPEED3

Set acceleration and
deceleration values in Cn-07
and Cn-23 (soft start time).

+SPEED2

+SPEED1
Stopped

0

-SPEED1

-SPEED2

-SPEED3
3rd spedd
1

/P-CL

/N-CL

/P-CON

OFF 1 OFF

2.2.5 Using Torque Control

1) The Servopack can provide the following torque control:

e Torque restriction Level 1: To restrict the maximum output torque to protect
I the machine or workpiece

Level 2: To restrict torque after the motor moves the
machine to a specified position

¢ Torque control _l: Level 3: To always control output torque, not speed

Level 4: To switch between torque control and other
control -

This section describes how to use levels 3 and 4 of the torque control function.
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2) Use the following user constant to select level 3 or level 4 torque control.

Cn-2B

Control Mode Selection Factory
Setting: 0

For Speed/Torque Control

This is dedicated torque control.

* A motor torque reférence value is externally input into the Servopack to control torque.

Examples of Use: Tension control

_ Pressure control

Cn-2B

Control Mode

Torque Control
This is a dedicated torque control mode.

« A torque reference is input from T-REF
(6CN-10).
¢ /P-CON is not used.

e Speed reference input V-REF (6CN-12) can
be used as speed imit when bit 2 of Cn-02 is

set to 1.

° User constant Cn-14‘can be used for
maximum speed control.

Example of Use:

SGDC
Tension control Servo-
E pack

@

Torque

T-REF

Servopack

reference T2} ocH-10

V-REF
Speed Imit | 6CH-12

Torque-Control — Speed Control (Analog
Reference)

"I'_orque control and speed control can be

switched.

"I o A speed reference or speed limit value is

input from V-REF (6CN-12).

 T-REF (6CN-10}) inputs a torque reference,
torque feed-forward reference or torque limit
value dependlng on the control mode used.

o /P-CON (1CN-9) I1s used to switch between
torque control and speed control.

When 1CN-9 is Torque
open control

When 1CN-9 s at | Speed
oV control

Speed
reference

Torque
reference.

Switching
between
speed
and
torque
reference

V-REF

T-REF

/P-CON

Servopack

| 6CN-12_

6CN-10

1CN-2
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Cn-2B

Control Mode

In the Torque Control mode (/P-CON is OFF):
e T-REF reference controls torque.

¢ V-REF can be used to limit motor speed.
{(when bit 2 of Cn-02 1s 1)
V-REF voltage (+) limits motor speed during
forward or reverse rotation.

¢ User constant Cn-14 can be used to imit the
maximum motor speed. Motor speed

Principle of Speed Restriction:

When the speed exceeds the speed 4 Jmit
limit, negative feedback of torque V-RE
proportional to the difference F
between the current speed and the

limit speed is performed to return the

speed to within the normal speed

range. Therefore, the actual motor

speed limit value has a certain range

depending on the load conditions.

In the Speed Control mode (/P-CON is ON):
Values set in bit 9 of user constant Cn-02 and bit 8 of Cn-02 determine the
following:

User Constant Speed Torque
P Reference Input
n-02 | Cn-02 Input (T-REF) Remarks

Bit9 Bit8 (sé‘,’;ﬁEﬂs, (6CN-10, 11)

Speed control

0 0 Speed Cannot be
reference used

Any value can be setin bit 8
Speed control with torque | of Cn-02 (0 and 1 have the

feed-forward same effect).
1 For details of speed control
with torque feed-forward,
Speed Torque refer to Section 2.2.6 Using
reference feed-forward | Torque Feed-forward
Function.
Speed control with torque | For details of speed control
limit by analog voltage with torque limit by analog
0 1 reference voltage reference, refer to
Section 2.2.7 Using Torque
Speed Torque imit | Restriction by Analog
reference value Voitage Reference
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Cn-2B

Control Mode

Speed Control (Contact Reference) + Torque Control

This mode allows switching between speed control (contact
reference) and torque control.

o /P-CL' (1CN-10) and /N-CL (1CN-11) are used to switch the control mode
between speed control (contact reference) and torque control.

1CN-10 | 1CN-11

Torque

Open | Open control

Open | Closed | Speed

. control
Closed | Closed (contact

Closed | Open | reference)

3) The following input signals perform torque control.

SGDC Servopack
T-REF 6CN-10
Torque reference input { - > Ig‘?rt;:ce
(Analog voltage input) _L_.SG :

Speed limit iInput

(Analog voltage input){ sG IP . reference

V-REF

Speed

1P: Represents twisted-pair cables

— Input T-REF 6CN-10 j Torque Reference Input E:%rn ﬁg?edﬂ orque
- Signal Ground for Torque For Speed/Torque
— Input SG 6CN-11 Reference Input Control
These signals are used when torque control is se- 300
lected. : Reference , | ',‘

Motor torque is controlled so that it is proportional  standara
to the input voltage between T-REF and SG.

Standard Setting

torque
(%)

100

4
]
b
{
J

15 -10 5

5§ 10 15

setting 100  Input voltage
V)

Set the

slope in
-300 Cn-13
(TCRFGN)

Cn-13=30: This settingmeans that 3 V is equiva-

Examples:

lent to rated torque.

+3 V input — Rated torque in forward direction
+9 V input — 300% of rated torque in forward direction
—0.3 V input — 10% of rated torque in reverse direction

User constant Cn-13 can be used to change the voltage input range.
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Example of Input Circuit: 470 Q SE0C Dervopack
See the figure on the right. 12 W or more
+H2Y T-REF
2kQ [ 6CN-10
* For noise control, always use twisted- L P sa sont
pair cables.
* Example of Variable Resistor for Speed Setting:
Type 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.
. _ _ Speed Reference Input (or For Speed/Torque
— Input V-REF  6CN-12  peiseertintbtaig Control
_ Signal Ground for Speed For Speed/Torque
— Input SG 6CN-13 Reference Input Control

These signals are used when speed control is se-

lected. . Reference
speed (r/min)
For normal speed control, always connect these 16 10 -

10 15
Input voltage
\J

Set the slope

in Cn-03
(VREFGN)

Standard

signal terminals. setting

Motor speed is contrélled so that it is proportional
to the input voltage between V-REF and SG.

Standard Example .
Cn-03 = 500: This setting means that 6 V is equivalent to 3000 r/min.

Examples:  +6 V input — 3000 r/min in forward direction
+1 V input — 500 r/min in forward direction

=3 V input — 1500 r/min in reverse direction

User constant Cn-03 can be used to change the voltage input range. (This is also applica-
ble to speed restriction.)

Example of Input Circuit: SGDC Servopack
. . 470 O 1/2 W or more
See the figure on the right.
+12V V-REF
2kQ 6CN-12
» For noise control, always use twisted- L P se S
pair cables.

 Example of Variable Resistor for Speed Setting:
Type 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.
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APPLICATIONS OF X-SERIES PRODUCTS | . ]
2.2.5 Using Torque Control cont.

» Using /P-CON Signal

3 Input /P-CON 1CN-9 Proportional Control, etc. E%rn tSrgieed/'rorque

« The function of this input signal varies according
to the Cn-2B setting.

- L . SGDB Servopack

Switching between P control and Pl control |

-+ | Switching between zero-clamp enabled
mode and zero-clamp prohibited mode

o\'l Switching the control mode - |

\—{ Changing the direction of rotation | .

Cn-2B
Cn-2B i :
Setting Meam!\g of /P-CON Signal
0 Switching between P control )
and PI control. -
2 (Not used)
Switching the direction of
3,4,6 rotation when contact input -
speed control mode I1s selected.
9 Switching the control mode.
Switching between zero-clamp
10 enabled and zero-clamp
prohibited modes:

4) Set the following user constants for iorqu'e control according to the servo system used.

TCRFGN Unit: Setting  |Factory | For Speed/Torque
Cn-13 | Torque Reference 0.1 V/Rated | Range: Setting: | Control .
- | Gain Torque 10to 100 |30
Sets the voltage randé of torque reference input _ Referencetorque

Rated torque

T-REF (6CN-10) according to the output form of
the host controller or external circuit.

Reference ~
_voltage (V)

* The factory setting is 30, so the rated torque is 3V

Set this reference voltage

- (30 x 0.1).
TCRLMT Unit: | Setting Factory For Speed/Torque
Cn-14 | Speed Limit for Torque | r/min | Range: O to Setting: Control
Control 10000 10000
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2.2 Setting User Constants According to Host Controller

Sets a motor speed limit value in'torque control

mode.

This user constant is used to prevent machine
overspeed during torque control.

Speed Control Range for Torque Controt

Motor speed

TCRLMT

Torque
VREFGN Unit: Setting For Speed/Torque
Cn-03 | Speed Reference (r/min)/V | Range: 0 Control
Gain to 2000
Sets the voltage range of speed reference input V- Reference 32::.5

REF (6CN-12) according to the output form of the
host controller or external circuit.

The factory setting is rated speed +1%/6V.

Motor Series Factory Setting
SGMG (1500 r/min) 250
SGMS 500

spead
{r/min)

Reference
voltage (V)
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2.2.6 Using Torque Feed-forward Function
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2.2.6 Using Torque Feed-forward Function

For speed control (analog reference) only.

1) Outline

The torque feed-forward function reduces positioning time. It differentiates a speed refer-
ence at the host controller (prepared by the customer) to generate a torque feed-forward
reference, then sends this torque feed-forward reference and the speed reference to the
Servopack.

19

Too high a torque feed-forward value will result in overshoot or undershoot. To prevent
this, set the optimum value while observing system response.

Connecta speed reference signal line and torque feed-forward reference signal line from
the host controller to V-REF (6CN-12, 6CN-13) and T-REF (6CN-10, 6CN-11), respec-

tively.

Schematic Block Diagram for Torque Feed-forward Control

Host controlier

- Servopack

Position
reference "

Differen
tiation - [ KFF

T-REF I ey

Servomotor

1 Cn-|3[
V-REF| +
Cn-03 Cn-04

Integration

calculation

+ 4 Current
loop

Speed ] PG

Encoder

Frequency

| dviding

KP: Position loop gain
KFF- Feed-forward gain

2) How to Use Torque Feed-forward Function

To use the torque feed-forward function, set the following memory switch to 1.

Cn-02 Bit9

Selection of Torque
Feed-forward Function

Factory
Setting: 0

For Speed/Torque Control

Enables the torque feed-forward function.

To use the torque feed-forward function, input a speed reference to the V-REF terminal
and a torque feed-forward reference to the T-REF terminal.

The host controller must generate a torque feed-forward reference.

Setting

Meaning

0

Does not use the torque feed-forward function.

1

Uses the torque feed-forward function.




2.2 Setting User Constants According to Host Controller

. * This function cannot be used with the function for torque restriction by analog voltage

reference, described in Section 2.2.7 Using Torque Restriction by Analog Voltage Ref-
erence.

» For user constants and control modes, refer to Appendix C List of User Constants.

3) Setting a Torque Feed-forward Value in User Constant Cn-13

The factory setting is Cn-13 = 30. If, for example, the torque feed-forward value is + 3 Vv,
torque is restricted to +100% (rated-torque).

TCRFGN Unit: 0.1 | Setting Factory For Speed/Torque
Cn-13 | Torque Reference V/Rated | Range: Setting: | Control
Gain Torque 10to 100 | 30

9

2.2.7 Using Torque Restriction by Analog Voltage Reference

For speed control (analog reference) only.

1) Outline

, This function restricts torque by assigning the T-REF terminal (6CN-10, 6CN-11 )atorque
& limit value in terms of analog voltage. Since torque reference input terminal T-REF is
used as an input terminal, this function cannot be used for torque control.

Schematic Block Diagram for Torque Restriction by Analog Voltage Reference

Torque hmit value A
q T-REF Cn-13

Speed reference V-REF Speed loop + /
—C gain (Cn-04) [P ’ I:fr;'Zch
Integration [
(Cn-05) Torque limit value
Speed feedback

2) How to Use Torque Restriction by Analog Voltage Reference

To use this torque restriction function, set the following memory switch to 1.

Cn-02 Bit 8 Torque Restriction by Analog | Factory For Speed/Torque Control
' Voltage Reference Setting: 0

Enables this torque restriction function.
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2.2.7 Using Torque Restriction by Analog Voltage Reference cont.
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To'use this function, input a speed referenbe to the V-REF terminal and a torque limit val-
ue to the T-REF terminal. )

This function cannot be used for forque control.

Torque restriction cé’nhot be set separately for forward and reverse rotation. (The same
setting applies to both forward and reverse rotation.)

Setting ’ Meaning

0 Does not use the T-REF terminal as a torque limit value input terminal.
1 Uses the T-REF terminal as a torque limit value input terminal.

« This function cannot be used with the torque feed-forward function described in Section
2.2.6 Using Torque Feed-forward Function. ;

e For user constants and control modes,— refer to Appendix C List of User Constants.

3) Se'ttin-g a Torque Limit Value in User Constant Cn-13

The factory setting is Cn-13 = 30. If, for example, the torque limit value is 3 V, torque is
restricted to 100% (rated torque). A torque value in excess.of 100% is clamped at 100%.

~ | TCRFGN. . Unit: 0.1 V/ Setting Factory
-Cn-13 | Torque Reference Rated Range: - | Setting: Ig;rnﬁgred/'rorque
Gain Torque 10to 100 |30

4




2.2 Setting User Constants According to Host Controller

. 2.2.8 -Using the Analog Monitor

1) The following two analog voltage monitor signals are output.

Output — TRQ-M 8CN
Output — VTG-M 8CN

g Torque Monitor For Speed/Torque Control

} Speed Monitor

For Speed/Torque Control

The following memory switch is used to modify the signal specifications.

Bi TRQ-M Specifications Factory ]
ité i
. Setting: 0
Cn-02 —
Bit 7 VTG-M Specifications Factory
_ . Setting: 0
TRQ-M
Cn-02 Bit 6 Control Mode Specifications
0 _— Torque monitor
(F2V/+100% torque)
1 Torque control {Undefined)
, Speed control Speed reference monitor*
VTG-M
Cn-02 Bit 7 Control Mode Specifications
0 _ Speed monitor*
1 Speed/torque (Undefined)
control

* For the SGMG, the unitis F2V/+ 1000 r/min.
For the SGMS, the unit is ¥ 1V/+ 1000 r/min.

2) Analog monitor can also be available with exclusive-use cable (type: JZSP-CA01) from
- 8CN connector.

Cable Color Signal Name Contents
Red VTG-M Speed monitor
White TRQ-M Torque/speed
reference monitor
Black (x2) GND Grounding
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2.3.1 Setting User Constants

2.3 Setting Up the X Servopack

" This section describes how to set user constants fo operate the SGDC Servopack.

2.3.1 Setting User Constants

1) Z-series Servopacks provide many functions, and have parameters called “user
constants” to allow the user to specify each function and perform fine adjustment.
Digital Operator is used to set user constants. -

2) User constants are divided into the following two types. z
1) Memory switch Each bit of this switch is turned ON or OFF to specify a
Cn-01, Cn-02 function.
2) User constant setting A numerical value such as a torque limit value or speed
Cn-03 and later loop gain Is set in this constant.
User .
Constant Name and Code Remarks Q
~_Cn-01 Memory switch Each bit number has a
Cn-02 Memory switch switch (ON/OFF).
Cn-03 VREFGN Speed reference gain
on-.. Us tant setti
Cn-.. - ercons g
Cn-2D OUTSEL Output signal selection
3) For a list of user constants, refer to Appendix C List of User Constants. .

4) Fordetails of how to set user constants, referto Section 3.1.5 Operation in User Constant
Setting Mode
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2.3.2 Setting the Jog Speed

2.3 Setting Up the X Servopack

1) Use the following user constant to set or modify a motor speed when operating the
Z-series Servo from a Digital Operator:

JOGSPD
Cn-10 (Jog Speed

Unit:
r/min

Setting
Range: 0
to 10000

Factory For Speed/Torque
Setting: | Control
500

This constant is used to set a motor speed when
the motor is operated using a Digital Operator.

If a value higher than the maximum speed is set,

the maximum speed value is used.

Operation Using Digital Operator
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2.3.3 Setting the Number of Encoder Pulses
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2.3.3 Setting the Number of Encoder Pulses

1) To ensure that the =-series Servo System operates properly, set the type of the encoder
to be used and the number of encoder pulses per revolution in the following user

constants:

Cn01 BItE

Encoder Type Selection Factory For Speed/Torque Control

Setting: 0

Set the encoder type according'to the servomotor type to be used.

- After changing the memory switch setting, turn the power OFF, then ON.
Motor Type Number of Encoder Pulses Per Revolution | Preset Value
encoder_
specifications
2 Incremental encoder: 8192 pulses per revolution
3 Incremental encoder: 2048 pulses per revolution 0
6 - | incremental encoder: 4096 pulses per revolution
w Absolute encoder: 1024 pulses per revolution 1
S Absolute-encoder: 8192 pulses per revoiution
PULSNO Unit: Pulses Setting ' For Speed/Torque
Number of Per Revolution | Range: Control
Cn-11 | Encoder Pulses: i Number of
Encoder
Pulses

Set the number of e
user constant is set

ncoder pulses according to the servomotor type to be used. If this
incorrectly, system operation cannot be guaranteed.

After changing the memory switch setting, turn the power OFF, then ON.
Motor Type Number of Encoder Pulses Per Revolution Preset Value
encoder )
specifications
2 Incremental encoder: 8192 pulses per revolution 8192
3 Incremental encoder: 2048 pulses per revolution 2048
6 Incremental encoder: 4096 pulses per revolution 4096
w Absolute encoder: 1024 pulses per revolution 1024
S Absolute encoder: 8192 pulses per revolution 8192




2.3 Setting Up the % Servopack

' 2.3.4 Setting the Motor Type

1) To ensure that the =-series Servo System operates properly, set the type of the servomo-
tor to be used in the following user constant.

Motor Selection For Speed/Torque Control

Cn-2A

Set this memory switch according to the servomotor type to be used.
After changing the user constant setting, turn the power OFF, then ON.

Group . Servopack Type Motor Type Cn-2A Setting
05 SGDC-05DSA - SGMG-05A0D 181
10 .| SGDC-10DSA SGMG-09AID 182
’ SGMS-10AID 201
15 SGDC-15DSA SGMG-13A0D 183
- SGMS-15A00D 202
20 SGDC-20DSA SGMG-20A0D 184
- SGMS-20ACID 203
30 .| SGDC-30DSA SGMG-30A0D 185
SGMS-30ACID 204
50 SGDC-50DSA SGMG-44A0D 186
, SGMS-40ACID 205
~ SGMS-50ACID 206

The motor type used can be changed within the same grou

ting.

p by altering the Cn-2A set-
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2.3.5 Adjusting the Encoder Supply Voltage

2.3.5 Adjusting the Encoder Supply Voltage - : -

1) The encoder power voltage at the encoder input part must be between4.75and5.25 V. [f
the encoder cable is long, adjust the encoder supply voltage by setting the following user
constant.

Encoder Power Unit: 0.1 mV _ | Factory Setting: 52500 | For Speed/Torque
Cn-2C | Voltage Control
Adjustment

The following valueé apply to standard cables:

i Lengthofcables| "3m | 5m’ 10m i5m 20m
Encoder —

15-bit absolute encoder 55000 57000 c

12-bit absolute encoder 52500 54000 55500
Incremental encoder

Note that the system may fail to operate normally or break down if the setting 1s too high or
too low.

e
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2.4 Setting Stop Mode
\

. 2.4 Setting Stop Mode

This section describes how to stop the motor properly.

2.4.1 Adjusting Offset

1) “Why does not the motor stop?”

When 0 V is specified as reference voltage for speed/torque control (analog reference),

- the motor may rotate at a very slow speed and fail to stop. This happens when reference

voltage from the host controller or external circuit has a slight reference offset (in mv
units). If this offset is adjusted to 0 V, the motor will stop.

When reference voltage from the host
controller or external circuit has an offset

Offset
Reference

Reference

Offset Is corrected
voltage voltage by the Servopack
Reference |
speed or Reference speed
reference torque or reference torque

Offset adjustment

2) The following two methods can be used to adjust the reference offset to 0 V.

1) Automatic adjustment of . Reference offset is automatically adjusted to O V.
reference offset
. 2) Manual adjustment of reference | Reference offset can be intentionally set to a
offset specified value.

NOTE If a position control loop is formed in the host controller, do not use automatic adjustment
in 1. Always use manual adjustment in 2.
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APPLICATIONS OF Z-SERIES PRODUCTS .
2.4.2 Using Dynamic Brake

3) For detailed adjustment procedures, refer to the following sections.

- Adjustment Method _

1)~ Automatic adjustment of

Section 3.2.4 Reference Offset Automatic Acijustmént
reference offset

2) Manual adjustment of reference | Section 3.2.5 Reference Offsét Manual Adjustment
offset Mode

2.4.2 Using Dynamic Brake - -

1) To stop the servomotor by applying dynamic brake (DB), set desired values in the f_oI;
lowirig memory switch. If dynamic brake is not used, the servomotor will stop naturally

due to-machine friction.

How to Stop Motor When Factory For Speed/Torque Control

Cn-01Bit6 | g 15 Turned OFF | Setting: 0
Operation to Be Performed For Speet_i/T orque Control

Cn-01Bit 7 | When Motor Stops After
Servo is Turned OFF

The Servopack enters servo OFF status when:
_ Servo OFF

« Servo ON input sigrial (/S-ON, 6CN-7) is turned Ater stop
OFF -~ . . o Fomer
- e Servo alarm arises o/ Qynamic K Bit7
« Power is turned OFF _ Bit6

1 Coasting
Specify how to stop the motor when one of the
above events occurs during operation.

Setting Meaning
o 0 Stops the motor by dynamic brake.
Cn-01 bit 6 1 Causes the motor to coast to a stop.
The motor power is OFF and stops due to machine friction.

If dynamic brake stop mode is selected, specify the operation to be performed when

the motor stops.

Setting Meaning
Cn-01 bit 7 0 Releases dynamic brake after the motor stops.
1 Does not release dynamic brake even after the motor stop.

W Dynamic brake (DB) Servopack Servomotor

One of the general methods to cause a motor sudden stop. G'
“Dynamic brake” suddenly stops a servomotor by shorting its
electrical circuit. T Ca

This dynamic brake circuit is incorporated in the Servopack.

4
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2.4 Setting Stop Mode

%"
2.4.3 Using Zero-Clamp

1) The zero-clamp function is used for a system in which the host controller does not form a
position loop by speed reference input.-

In other words, this function is used to cause the motor to stop and enter a servo locked
status when the input voltage of speed reference V-REF is not 0 V. When the zero-clamp
function is turned ON, an internal position loop is temporarily formed, causing the motor
to be clamped within one pulse. Even if the motor is forcnbly rotated by external force, it
returns to the zero-clamp position.

. Speed reference less than
. Cn-29 setting is ignored Stops
Instantaneously
Host controller ) 2
= .
|1 [ Booooeee

_ Servopack Servomotor

2) Set the following memory switch so that input sngnal /P-CON can be used to enable or
disable the zero-clamp function.

Cn-2B Control Mode Selection Factory For Speed Control
Setting:0_
— Input /P-CON 6CN-9 Proportional Control, etc. (E,‘g';) tSr|:o>leed/r orque
Cn-2B Control Mode

Zero-clamp Speed Control " SGDC Seivopack
This speed control allows the Speed reference V-REF
zero-clamp function to be set when 6CN-12
the motor stops. o Zero-clamp /PcoN | 1CN-9
® A speed reference is input from

V-REF (6CN-12). '
® P-CON (1CN-9) is used to turn the

10 zero-clamp function ON or OFF.
/P-CON Turns Zero-clamp is performed when the
(1CN-9) is zero-clamp following two conditions are met:
open (OFF) function OFF /P-CON signal is closed.
/P-CON ‘| Turns Motor speed is below the value
(1CN-9) is zero-clamp set in Cn-29 (ZCLVL).
closed (0V) function ON
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2.4.4 Using Holding Brake

3) Setinthe following user constant the motor speed level at which zero-clamp is to be per-

formed:
ZCLVL Unit: | Setting Range: | Factory For Speed Control
Cn-29 | Zero-Clamp Level r/min | O to 10000 Setting: Only
10

If zero-clamp speed control is selected, set the motor speed level at which zero-clamp is
to be performed. If a value higher than the maximum motor speed is set, the maximum
speed value is used.

Conditions for Zero-clamp
Zero-clamp is performed when all the following conditions are met: c

a) Zero-clamp speed control is selected (User constant Cn-2B=10).
b) /P-CON (1CN-9) is turned 6N oVv).

c) Moior speed drops below the preset value.

V-REF speed reference
Speed

Preset value for

zero-clamp - ' Time
/P-CON nput ——-I Open (OFF) ;l  Closed OB
Zero-clamp being : i '; :'
performed ' ! ! !
2.4.4 Using Holding Brake
1) Outline ) Servomotor
Holding brake is useful when a servo drive is used \
. . . Holding brake
to control a vertical axis. A servomotor with brake
prevents the movable part from dropping due to Prevents movable
gravitation when the system power is turned OFF. ’ part from shifting
’ due to gravitation
’ when power Is
’ turned OFF
’
1

~NOTE The built-in brake in Servomotor with brake is a de-energization operation type, which is
used for holding purposes only and cannot be used for braking purposes. Use the holding
brake only to retain a stopped motor. Brake torque is more than about 120% of the rated
motor torque.
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2.4 Setting Stop Mode

2) Use Servopack contact output-signal /BK and brake power supply to form a brake
. ON/OFF circuit.

An exarnple of standard wiring is shown below.

JUSP SGDC SGMO Servomotor
Converter Servopack with brake
Power supply
] L
+
400VAC o v
ml - \")
— — w
200VAC
BK-RY 50 mA max
+24v _E'r Al gy 1 1[}1.4
/BK- o |
. 2CN ﬂ/Ee)
BK-RY Blue or yellow Red
—0 O— AC -~ DC

White Black

Brake power supply
BK-RY Brake control relay

. Brake Interlock Output For Speed/Torque
‘ Output — /BK Control

This output signal controls the brake when a motor with brake is used. This signal termi-
nal need not be connected when a motor without brake is used.

Related User Constants

Cn-12 | Time delay from brake signal until servo OFF

Cn-15 Speed level for brake signal output during operation

Cn-16 Output timing of brake signal during motor operation

ON Status:

. Circuit is closed or signal is at low level. Releases the brake.
OFF Status:
Circuit is open or signal 1s at high level. Applies the brake.
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2.4.4 Using Holding Brake cont.

Set the following user constant to specify the 6CN pin to which the BK signal is output.

- ) Setting | Factory | For
Cn-2D | OUTSEL Output Signal Selection Range: | Setting: | Speed/Torque
’ -|00to 66 |12 Control

This user constant’is Used to select a function signal as the 6CN output signal.

1s place Select the 6CN-1 and 6CN-2 (/S-RDY) functions.
10s place - | Select the 6CN-8 and 6CN-9 (/TGON) functions.

Example:/BK is output to 6CN-1 and 6CN-2.

Cn-2D =14 c

l::':t Function -

0 /COIN/ V-CMP
1 /TGON

2 /S-RDY

3 /CLT
4 /BK .

5 Overlo:;\d wémmg

6 Overload alarm

3) If the machine moves slightly due to gravity when the brake is applied, set the following
user constant to adjust brake ON timing:

Time delay from the Unit: |Setting |Factory |,
~ time a brake signalis | 10 ms | Range: | Setting:
Cn-12 | BRKTIM_ output until servo OFF Oto50 |0 Speed/Torque
Control
status occurs
This user constant is used to set output timing of Brake Timing when Motor is in Stopped Status

brake control signal /BK and servo OFF operation SevoON [GorooFF
(motor output stop) when SGMI Servomotorwith === Feka oy

brake is used. ]
SevoONOFF | MIrSON  Mygiors”

operation (motor ' ' OFF
ON/OFF status) ——s \
BRKTIM

With the standard setting, the servo is turned OFF when /BK signal (brake operation) is
output. The machine may move slightly due to gravitation. This movement depends on
machine configuration and brake characteristics. If this happens, use this user constant
to delay servo OFF timing to prevent the machine from moving.

_For brake ON tifni_ng during-motor operation, use Cn-15 and Cn-16.
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2.4 Setting Stop Mode

4) Setthe following user constants to adjust brake ON tlmmg so that holding brake is applied
when the motor stops.

Speed Level at which |Unit: | Setting Factory | For
Cn-15 | BRKSPD Brake Signal Is Output | r/min Range: Setting: | Speed/Torque
during Motor Operation 0to 10000 | 100 Control

Output Timing of Brake | Unit: Setting Factory | For
Cn-16 | BRKWAI  Signal during Motor 10 ms | Range: 10 | Setting: | Speed/Torque
Operation to 100 50 Control .

Cn-15 and Cn-16 are used for SGMJ Servomo- Brake Timing when Motor is In Stopped Status
tors with brake. Use these user constants to set ,
brake timing used when the servo is turned OFF | ECirOFF
by input signal /S-ON (6CN-7) or alarm occur- | MPut(cN7)
rence during motor rotation. Jocumence
(r/min)
Brakes for SGM] Servomotors are designed as BRKSPD
holding brakes. Therefore, brake ON timing when (Cn-15)
the motor stops must be appropriate. Adjust the _Poleaso | [y ek
user constant settings while observing machine i, BRKWAI !
Opel’ atlon When this time elapses, /BK mgn‘gqgglztput

Servo ON
[ sewoFF

1

i Stop by dynamic
! brake or coasting
to a stop (Cn-01
bit 6)

'
]
t
R [~
1
]
1
]
]

]

]

]

[

(

» Conditions for /BK signal output during motor
operation. The circuit is opened in either of the )
follownng situations.”

Motor speed drops below the value set in Cn-15 (BRKSPD) after servo OFF occurs.
2 | The time set in Cn-16 (BRKWAI) has elapsed since servo OFF occurred.

It a value higher than the maximum speed is set, the maximum speed value is used.
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2.5.2 Adjusting Gain

2.5 Running the Motor Smoothly

This section explains how to run the servomotor smoothly.

2.5.1 Usihg the Soft Start-Function

1) The soft start function adjusts prog ressive speed reference input inside the Servopack so
that acceleration and deceleration can be as constant as possible. To use this function,
set the following user constants. :

SFSACC . Unit:. | Setting  Factory | For Speed Control
Soft Start Time (Acceleration) ms |Range: [Setting: {Only
Cn-07 0to 0
10000 | -
SFSDEC Unit: | Setting | Factory |For Speed Control
Soft Start Time (Deceleration) ms |Range: |Settng: |Only
Cn-23 Oto 0
) ] ) 10000
In the Servopack, a spéed reference is multiplied Speed
by the accéleration or deceleration value set in reference ——l ,-—
Cn-07 or Cn-23 to provide speed control. Softstart
» Maximum
SGDC ~*} speed
Smooth speed control can be achieved when pro- e /
gressive speed references are input or when con- reference
. . Cn-07 Set this time interval
tact input speed control is used. . Maximum

3 *vspeed

Set these user constants as follows. I A .
Cn-23 Set this ime interval

Cn-07: Time interval from the time the motor starts until the maximum speed is
reached

Cn-23: Time interval from the time the motor is running at the maximum speed until it
stops

2.5.2 Adjusting Gain

1) If speed loop gain or position loop gain exceeds the allowable limit for the servo system
including the machine to be controlled, the system will vibrate or become too susceptible.
Under such conditions, smooth operation cannot be expected. Reduce each loop gain
value to an appropriate value.

2) For servo gain adjustment, refer to the following section:

Section 2.6.2 Setting Servo Gain
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2.5 Running the Motor Smoothly

2.5.3 Adjusting Offset

1) If reference voltage from the host controller or external circuit has an offset in the vicinity
of 0 V, smooth operation cannot be expected. Adjust the reference offset to 0 V.

1

When Reference Voltage from Host Controller or External Circuit has an Offset

Ret |, Ofiset R
arerence Reference| ,z
I . Offset 1s corrected by

voltage voltage "L E ™ the Servopack °
Reference .’ /| Reterence
spfeed or - P4 speed or
reference i reference
torque Offset adjustmen torqoe

2) The following two methods are available to adjust the reference offset to 0 V.

R :#;:Tat'c adjustment of reference Reference offset is automatically adjusted.
2) Manual adjustment of reference Reference offset can be intentionally set to a
offset specified value.

NOTE If aposition control loop is formed in the host controller, do not use automatic adjustment
in 1). Always use manual adjustment in 2).

3) For detailed adjustment procedures, refer to the following sections:

Adjustment Method
1) Automatic adjustment of reference | Section 3.2.4 Reference Offset Autormatic

offset Adjustment
2) Manual adjustment of reference Section 3.2.5 Reference Offset Manual Adjustment
offset Mode

2.5.4 Setting the Torque Reference Filter Time Constant

1) Ifthe machine causes vibration, possibly resulting from the servo drive, adjust the follow-
ing filter time constant. Vibration may stop.

TRQFIL Torque Reference Unit: Setting For Speed/Torque
Cn-17 | Filter Time Constant 100 us | Range: Control and
0 to 250 Position Control

Cn-17 is atorque reference filter time constant for the SGDC Servopack. The smaller the
value, the higher the torque control response. There is, however, a certain limit depend-
ing on machine conditions.

With the standard setting, the machine may cause vibration resulting from the servo
drive. In this case, increase the constant setting. Vibration may stop. Vibration can be
caused by incorrect gain adjustment, machine problems and so on.
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2.5.4 Setting the Torque Reference Filter Time Constant cont.
2) The following memory switch can be used to switch between the primary and secondary

torque reference filters. The filter to be used depends on machine characteristics. if
_ vibration occurs, select the appropriate filter by changing the memory switch setting.

{ Torque Reference Filter Factory For Speed/Torque
Cn-02Bit C - | Selection Setting: | - Control
- 0

0: Primaj"y filter
1: Secondary filter
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2.6 Minimizing Positioning Time
This section describes how to rﬁinimize positioning time.

2.6.1 Using Autotuning Function

1) If speed loop gain and position loop gain for the servo system are not set properly, posi-
tioning may become slow. Techniques and experience are required to set these servo
gain values according to machine configuration and machine rigidity.

2) Z-series Servopacks have an autotuning function that automatically measures machine
characteristics and sets the necessary servo gain values. With this function, even first-
time servo users can easily perform tuning for servo gain. Servo gain values are set in
user constants.

3) The following user constants can be automatically set by the autotuning function.

User Constant Meaning
Cn-04 Speed loop gain
Cn-05 Speed loop integration time constant
Cn-1A Position loop gain
Cn-28 Load nertia

4) For details of how to perform autotuning, refer to Section 3.2.3 Autotuning

2.6.2 Setting Servo Gain

1) Check and reset the servo gain when:
a) Automatically set servo gain values need to be checked after autotuning.
b) Each servo gain value checked in a) is to be directly set for another Servopack.

c) Response performance needs to be further enhanced after autotuning, or servo gain
values need to be reset for a system with lower response performance.

2) Set the following user constants related to speed loop as necessary.

... | Setting Factory
LOOPHZ Unit: . . For Speed/Torque
Cn-04 . Range: 1 | Setting:
Speed Loop Gain (Kv) |Hz 102000 |80 Control
+. | Setting
PITIME Unit: : Factory T
Cn-05 | Speed Loop Integration |0.01 ?gg?:' Setting: (F:c;:“Sg:ae orque
Time Constant (Ti) ms | 51500 2000 d
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2.6.3 Using Proportional Control

The above constants are the Servopack’s speed loop gain and integral time constant re-
spectively. The higher the speed loop gain, or the smaller the speed loop integral time
constant value, the faster the speed control response will be. There is, however, a certain
limit depending on machine characteristics.

Speed reference loop gan

Speed reference ,, 7
- Kv (1 +ﬁ)

Speed feedback

Speed loop gain Kv is adjusted in 1-Hz increments provided that the following user constant
is set correctly. .

Inertia Ratio - i Unit: | Setting Factory- | Speed/Torque Control
' % Range: 0 | Setting.. ’

Cn-28
- to 10000 | 100 .

-, . Motor axis conversion load inertia(J
Inertia ratio = —— e Vo) x 100% .
Servomotor rotor inertia(Jy)

The load inertia of the Servopack converted on the motor shaft is factory-set to the rotor iner-
tia of the Servomotor. Therefore, obtain the autotuning operation.

3) Set the following user constants related to position loop as necessary.

POSGN _ | Unit: | Setting Factory For Speed/Torque
Cn-1A | Position Loop Gain (Kp) | 1/s |Range: 1 | Setting: Control
to 200 40
This user constant is a position loop gain for the Position Position loop gain

reference )3
senepeck

increasing the position loop_gain value provides Position feedback
position control with higher response and less
error. However, there is a certain limit depending
on machine characteristics. This gain is also valid
for zero clamp operation.

This user constant is automatically set by the autotuning function.

2.6.3 Using Proportional Control

1) If user constant Cn-2B is set to 0 or 1 as shown below, input signal /P-CON serves as a
PI/P control changeover switch.

« PI Control: Proportional/integral control
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s—

. P Control: Proportional control
Cn-2B Control Mode Selection Factory | For Speed Control
Setting: 0
Cn-2B Control Mode
Speed Control
This 1s normal speed control. SG0C
® Signal /P-CON (1CN-9) is used to switch Servopack
between P control and PI control.
0,1 /P-CON (1CN-9) | PI control i
is open (OFF) BLON| 1one
/P-CON (1CN-9) | P control
1s closed (0V)

2) Proportional control can be used in the following two ways.

a) When operation is performed by sending speed references from the host controller to
the Servopack, the host controller can selectively use P control mode for particular
conditions only. This method can prevent the occurrence of overshoot and also short-
en settling time. For particular conditions, refer to Section 2.6.4 Using Mode Switch.

b) If Plcontrol mode is used when the speed reference has a reference offset, the motor
may rotate at a very slow speed and fail to stop even if 0 is specified as a speed refer-
ence. In this case, use P control mode to stop the motor.
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2.6.4 Using Mode Switch

264 Using Mode Switch

1) Use the mode -_switch for the following purposes:-

84

a) To prevent overshoot during acceleration or deceleration (for speed control).

Overshoot

Actual motor -
operation

2) In otherwords: the mode switch is a function that automatically switches the speed con-
trol mode inside the Servopack from Pl control to P control while certain conditions are
being established.

NOTE

The mode switch is used to fully utilize performance of a servo drive to achieve very high-

speed positioning. The speed response waveform must be observed to adjust the mode
switch.
For normal use, the speed loop gain and position loop gain set by autotuning provide suf-
ficient speed/position control. -
Even if overshoot or undershoot occurs, they can be suppressed by setting the accelera-
tion/deceleration time constant for the host controller, the soft start time constants
(Cn-07, Cn-23), or smoothing time constant (Cn-26) for the Servopack.

3) Servopacks can use four types of mode switches (1 to 4). To select a mode switch, use
the following memory switch.

Memory
Switch Cn-01 Mode Switch Setting User Constant Unit
Bit | Bit | Bit
D Cc B
- | = | 1 {Doesnotuse mode
switch. i
Uses torque reference as
o | o | o |adetection point. Cn-0C ;er“f“:’?‘gge of rated
(Standard setting) que- %
Uses speed reference as g . o/
0 1 ] a detection point. Cn-0D Motor speed: r/min
Uses acceleration refer- Motor acceleration:
11 9 | 9 |ence as a detection point. Cn-0E 10 (r/min)/s

1'_— " 3 From Pl control to P control

Pl control means proportional/integral control and P control means proportional control. In
short, switching “from Pi control to P control” reduces effective servo gain, making the servo
system more stable.
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When Torque Reference Is Used as a Detection Point of (Standard
Mode Switch . Settin

If atorque reference exceeds the torque value set ?:;3?"” Motor

in user constant Cn-0C, the speed loop switches ~ SPed \ ’

to P control. - )

Internal torque
+Cn0C--1- reference

The SGDC Servopack is factory set to this stan-
dard mode (Cn-0C = 200).

Example of Use: Ploonol__J, J Ploonwol ! ¢ Pl conwol
P control P control
If a mode switch is not used and PI control is always performed, torque may
enter a saturation state during acceleration or deceleration, causing the motor
speed to have overshoot or undershoot. ‘
Using the mode switch suppresses torque saturation and prevents the motor

speed from having overshoot and undershoot.

S

I Without mode switch j ) I_th mode switch —l
Overshoot
Motor
I::> _ speed

Time Time

Motor
speed

Undershoot __

[When Speed Reference Is Used as a Detection Point of Mode Switch |

If a speed reference exceeds the value setin user Speed referance Motor
constant Cn-0D, the speed loop switches to P
control. ' Speed

‘cnoD} 1)
Example of Use: :

1
-Plcontrol } P control
:

i >
Pig >

The mode-switch is used to reduce settling time.

Generally, speed loop gain mustbe increased to reduce settling time. Using the
mode switch suppresses the occurrence of overshoot and undershoot when
speed loop gain is increased.

| without mode swich | ’ 7 | without mode switch |
Speed reference Motor speed vershoot

Motor
speed

Undershoot -
A O
N

Time Y

Motor

Suppress the occurrence
speed

of overshoot and
undershoot.

Settling time —D-L-
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2.6.4 Using Mode Switch cont. ’

- When Acceleration Is Used as a Detection Point of Mode
L Switch ; .

If motor acceleration exceeds the value setin user Reference
i . speed Motor speed
constant Cn-OE, the' speed loop switches to P -
control. Speed
- . B Motor
} R +Cn-OEI-- W acceleration
Acceleration 0 L ':
N 1V
Pl control 3o PI control L | control

Example of Use: - P control P control

If a mode switch is not used and Pl control is always performed, torque may

enter a saturation state during acceleration or deceleration, causing the motor

speed to have overshoot or undershoot. ’ e
Using the mode switch suppresses torque saturation and prevents the motor

speed from having overshoot and undershoot. -

[ Without mode switcn | [ with mode switch
Motor Motor
speed L—_:> speed
Undershoot _
Vo
I
Time 1\ Time

4) The user constants required to set each mode switch are summarized as follows.

_01Ri Mode Switch ON/OFF Factory For Speed Control
Cn-01BitB Setting: 0 (

This user constant is used to enable or disable the
mode switch function.

Actual
motor
operation

Speed Reference

Setting | Meaning
- - - Time
0 Uses the mode switch function Setthing time
- - o D h ni - Mode switch Is used to reduce settiing
. 1 oes not use the mode switch function time and suppress undershoot when the

motor stops It switches Pt controf to P
. control when certain conditions are met.
- : The Servopack allows use of four different types

of mode switch. To select a mode switch, set bits C
and D of memory switch Cn-01.

01 Ri Mode Switch Selection Factory For Speed Control
Cn-01 B C Sefting: 0
. Mode Switch Selection Factory For Speed Control
. Cn-01 BitD Sefting: 0
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Use the following user constants to set the mode switch to be used.

"g?ﬂ":‘tg""y User Constant
Cn-01 . Mode Switch Type fg;tseitttig‘,?
BitD [ BitC Point
0] 0 | Uses torque reference as a detection point. Cn-0C
0 1 Uses speed reference as a detection point. Cn-0D
1 0 | Uses acceleration reference as a detection point; Cn-0E

Mode switch is used to reduce settling time and suppress undershoot when the motor
stops. It switches P! control to P control when certain conditions are met.

TRQMSW  Mode Switch Unit: % | Setting Factory For Speed
Cn-0C (Torque Range: 0 | Setting: Control
Reference) to 800 200
REFMSW Mode Switch Unit: Setting - | Factory For Speed
Cn-0D (Speed r/min Range: 0 | Setting: 0 | Control
Reference) to 10000
ACCMSW Mode Switch Unit: 10 | Setting Factory For Speed
Cn-0E (Acceleration (vmin)/s | Range: 0 [ Setting: 0 | Control
Reference) to 3000

Mode switch is used to reduce settling time and
suppress undershoot when the motor stops. It Referonce Q,’,’;",:{,L“nm'
switches Pl control to P control when certain Speed

conditions are met.

The Servopack allows use of four different types Time &t;,j,,me
of mode switch. To select a mode switch, set bits
B, C and D of memory switch Cn-01.
Memory Switch .
Cn-01 Mode Switch Set- | |, . constant Unit

tin
BitD | BitC | BitB 9

_ _ 1 | Does not use
mode switch.

Uses torque refer-
0 0 0 |ence as a detec- Cn-0C

Percentage of rated

tion point. torque: %
Uses speed refer-
0 1 0 |ence as a detec- Cn-0D Motor speed: r/min
tion point.
Uses acceleration
Motor acceleration:
1 0 0 |reference as a Cn-OE 10 (t/min)/s

detection point.
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2.7.1 Using Servo Alarm Output and Alarm Code Output

2.7 " Forming a Protective Sequence ®

This section describes how to use I/O signals from the Servopack to form a protective se-
quence for safety purposes. '

_2.7:1. Using Servo Alarm Output and Alarm Code Output

1) Basic Wiring for Alarm Output Signals

-
H

SGDC Servopack /O Power
supg}v
T +24V A0V

6CN-3] ALM1+

Photocoupler Output
Per output:
Maximum operation
B voltage 30 VDC
- Maximum output
- ) current' 50 mADC

Open Collector Output
Peroutput: .

Maximum operation
voltage 30 VDC
Maximum output
current 20 mMADC

gl

-1 Host controller c
(1" oV

- Provide an external |IO_power supply separafely. There is no DC power available
from Servopack for output signals.

2) Contact Output Signal ALM

. . Servo Alarm Output For Speed/Torque :
_ Output — ALM1+ 6CN-3 } Control \
3_ B Signal Ground for Servo For Speed/Torque
Output — ALM1-6CN-4 Alarm Output Control
Signal ALM is output when the Servopack detects Servopack
an alarm.
—P» ALM1 output
Design the external circuit so that the main circuit v power
-power to the SGDC Servopack is turned OFF by OFF
. this alarm output signal.
ON Circuit between 6CN-3 and 6CN-4 is closed. Normal state
status: -| 6CN-3 is at low level.
OFF - - | Circurt between 6CN-3 and 6CN-4 is open. Alarm state

|status: |6CN-3 is at high level.

Alarm codes ALO1, ALO2, and ALO3 are output to indicate each alarm type.
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2.7 Forming a Protective Sequence

3) Open Collector Output Signals ALO1, ALO2, and ALO3

Output — ALO1 6CN-23 [aaiiietiaelil For Speed/Torque
Output —> ALO2 6CN-24 [aallSEiie Tl For Speed/Torque
Output — ALO3 6CN-25 [actulSCCCIell -l S For tsrgfedfrorgue
Output — SG 6CN-26 giugtgzltGround for Alarm Code (l;c(;:1 tSrgleedfl'orque

These signals output an alarm code to indicate the type of an alarm detected by the Ser-
vopack.

Use these signals to display alarm codes at the host controller.
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2.7.1 Using Servo Alarm Output and Alarm Code Output cont.

90

Alarm Display and Alarm Code Output:

4) Relationship between Alarm Display and Alarm Code Output

Aiérni Code Output . SAfar:l':
[ﬁlsaprlg‘y - (ALM) | Alarm Type Alarm Description
ALO1 | ALO2 | ALO3 | Out-
) put
e Absolute Absolute data fails to be re-
A.00 X X X date error ceived, or received absolute
data is abnormal.
) - S R : User Checksum results of user
A.02 X X X X constant constants are abnormal.
breakdown |
- User User constant setting is outside
A.03 X X - X X constant the allowable setting range.
setting error
Alarm Checksum results of usre
A.05 X X X X traceback constants are abnormal.
error
Overcurrent | Overcurrent flowed through the
A-10 o X X x power transistor.
A.20 X O X x  |Blownfuse |Fuseis blown.
Overvoltage | Main circuit voltage for motor
A.40 X X O X operation has become too high.
Overspeed Rotation speed of the motor
A.51 o X O X has exceeded detection level.
Overloaded | Motor was running for several
(high load) seconds to several tens of se-
AT O O © X conds under torque largely ex-
ceeding ratings.
Overloaded | Motor was running continuously
A.72 O O O X (low load) under torque largely exceeding
ratings.
Absolute Number of pulses per absolute
A.80 X X X X encoder encoder revorution is abnormal.
error
Absolute All three power supplies for the
encoder absolute encoder (+5 V battery
A81 X X X X backup error | and internal capacitor) have
failed.
Absolute Checksum results of absolute
encoder encoder memory is abnormal.
A.82 X X X X checksum
error
Absolute Battery voltage for absolute en-
A.83 X X X X encoder coder is abnormal.
battery error
Absolute Reccelved absolute data is ab-
A.84 X X X X encoder data | normal.
error

O : Output transistor is ON
X : Output transistor is OFF
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Alarm Code Output IS\far:mo
&;:rll:y (ALM) | Alarm Type Alarm Description
ALO1 | ALO2 | ALO3 | Out-
. put
Absolute Motor running at a speed ex-
A.85 X X X X encoder ceding 400/min the absolute
overspeed encoder was turned ON.
Heatsink Heatsink of Servopack was
AAl o o O X overheated overheated.
Reference Servopack input read error
A.b1 X X X X input read
error
Servo Servomotor (encoder) runs out
A.C1 O X O X overrun of control.
detected
Encoder Phases -A, -B, and -C output
A.C2 O X O X output phase | by encoder are abnormal.
. error
Encoder A, B | Wiring in encoder phase -A, or
A.C3 O X O X phase dis- -B is disconnected.
connection
. Encoder C Winng in encoder phase -C is
A.C4 @) X O X phase dis- disconnected.
connection '
. Converter Detection of regenerative error.
AF4 X O X X error Main circuit voltage error.
- Power lines open phase.
Digital Digital operator fails to commu-
. . operator nicate with Servopack even 5
CPFO0 | Undefined transmission | seconds after power is turned
error 1 ON.
Digital Transmission error has oc-
CPFO1 | Undefined ?rgﬁ;antl?;sion curred 5 consecutive times.
error 2
A.99 x I X I X I O Not an error | Normal operation status.

O : Output transistor is ON
X : Output transistor is OFF
For details, refeter to Appendix D List of Alarm displays.

5) When the servo alarm (ALM) is output, eliminate the cause of the alarm and the turn ON
the following /ALMRST input signal to reset the alarm state.

N _ Alarm Reset For Speed/Torque
> Input /ALMRST 1CN-12 oo P

This signal is used to reset the servo alarm state.

Form an external circuit so that the main circuit power supply is turned OFF when servo
alarm is output. Alarm state is automatically reset when control power supply is turned
OFF:
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2.7.2 Using Servo ON Input Signal

Alarm state can be reset using the Digital Operator.

When an alarm occurs, always eliminate the cause before resetting the alarm
state. 5.2.1 Troubleshooting Problems with Alarm Display describes how to trou-
bleshoot the system when an alarm arises.

- '2.7,2 Using 'Servo ON_Ihpth Signal -

_ 1). This section describes how to vo_)irq and use contact input signal “servo ON (/S-ON).” Use
this signal to forcibly turn the servomotor OFF from the host controller.

1/0 power Servopack
ova sllwlyw TVOPBCK,
i
T +24VIN 6CN 47 k@ Photocoupley
R Host controller R -: '
— soN | eonT @™ R
‘ I
—- ) ]
.
J
- v

- . . R - Servo ON For Speed/Torque
— Input /S-ON 6CN-7 Control

This signal is used to turn the motor ON or OFF. c
ON: éCN-T Turns the motor ON. This is normal s ON
is at low operation state (called “servo ON ervo Motor is ON
level state”). Motor is
OFF: 6CN-7 | Turns the motor OFF. This is inop- operated
is at high erable state (called “servo OFF according to
level - | state"). input signals.
The servo can be turned OFF dur-
ing motor operation only when an
emergency stop is required.- Motor is OFF
Motor
cannot run.

NOTE Do not use the /S-ON signal to start or stop the motor. Always use an input reference to
start and stop the motor.

2) If the /S-ON signal is not to be used, set the following memory switch to 1:

Cn-01 Bit 0 Use of Servo ON Input Signal gact_ory- ) For Speed/Torque Control
etting: 0

This memory switch is used to enable or disable SGDC Servopack

the servo ON input signal /S-ON (6CN-7). 6CN-7

When external short-circuit wiring is omitted, set ov: (SON)

the memory switch to 1.7,

When /S-ON is not used, this short-circuit
wiring can be omitted.
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Setting ’ ' Meaning

0 Uses servo ON signal /S-ON."
(When 6CN-7 is open, servo is OFF, When 6CN-7 is at0V, servo is ON.)

1 Does not use servo ON signal /S-ON.

2.7.3 Using Speed Coincidence Output Signal

1) This section describes how to wire and use contact output signal “speed coincidence out-
put (/V-CMP).” This signal is output to indicate that actual motor speed matches a refer-
ence speed. The host controller uses this signal as an interlock.

1/O power supply
Servopack T +24vV HOV
Photocoupler Output - -
Per output: N-CMP+ .
Maximum operation voltage* | P N | SO
30VDC [ —[ }U N-CMP-
Maximum output current 50 H
mADC H
]
]

Output — /V-CMP Speed Coincidence Output For Speed Control ]

This output signal indicates that actual motor " P
speed matches the input speed reference during spead
speed control. {eneel -J
) ?;":«" ’ \ Reference
‘.’ o~ speed
el /V-CMP is output within
R ',' this range
ON Actual motor speed matches the speed
status: Circuit is closed or signal is at low level. | reference (speed difference is below the
) preset value). .
Actual motor speed does not match the
OFF A . . . . .
. Circuit is open or signal is at high level. |speed reference (speed difference is
status:
greater than the preset value).

Preset value: Cn-22 (speed coincidence sign_al output width)

2) Use the following user constant to output the /V-CMP signal.

- OUTSEL Output signal Setting Range: Factory
Cn-2D selection 00to 66 Setting:
12
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2.7.4 Using Running Output Signal

94

This user constant i§ used to specify a function signal as the 6CN output signal.

1s place Select the 6CN-1 and 6CN-2 (/S-RDY) functions.

10s place

Select the 6CN-8 and 6CN-9 (/T GON) functions.

Examéle: N-CMP is c;uﬁ)ut to 6CN-1 and 6CN-2.

Cn-2D =[10
I:’r;zzt - " Function
0 . -|/V-CMP
1 /TGON -
2 /S-RDY
3 /CLT
4 /BK
5 Overload warning
6 Overload alarm

3) Set the following user constant to specify the output conditions for speed coincidence

signal /V-CMP.
“TVCMPLV  Speed Coincidence | Unit: Setting Factory For Speed
Cn-22 Signal Output Width | r/min Range: 0 | Setting: Control
to 100 10
Set the output conditions for speed coincidence Motor
signal /V-CMP. speed A
[Cn-22) 5 sl
- - - VCMPLV /6

/N-CMP signal is output when the difference be- A —
tween the reference speed and actual motor A\ Reterance

speed is not greater than the preset value. ,

N-CMP 1s output
within this range

Example: When preset value is 100 and reference speed is 2000 r/min.
/N-CMP is ON (circuit between 6CN-1 and 6CN-2 is closed) when the speed is

between 1900 and 2100 r/min.

2.7.4" Using Running Output Signal

1) This section describes how to wire and use photocoupler output: a running output signal
/TGON. This signal indicates that a servomotor is currently running.

Servopack

Photocoupler Output
Per output

Maximum operatton

1/0 power

supply
24V A0V

Maximum output
current 50 mADC

/TGON+ |
BT - m
voltage 30 VDC ——| [ }- ( ) [TGON-

A
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Running Output
Output — /[TGON Control

For Speed/Torque

This output signal indicates that the motor is cur-
rently running.

It is used as an external interiock.

ON Motor is running.

status: Circuit 1s closed or signal is at low level. (Motor speed is greater than the preset
) value.)

OFF N . Motor is stopped.

status: Circuitis open or signal is at high level. (Motor speed is below the preset value.)

Preset value: Cn-0B (zero-speed level)

2) Use the following user constant to specify the pin to which the /TGON signal is to be out-

put.
OUTSEL Output signal | Setting Range: | Factory
Cn-2D selection 00 to 66 Setting:
12

This user constant is used to specify a function signal as the 1CN output signal.

1s place Select the 6CN-1 and 6CN-2 (/S-RDY)

functions.

10s place Select the 6CN-8 and 6CN-9 (/TGON) functions.

Example: /TGON is output to 6CN-8 and 6CN-9.

Cn-2D =13
l"’rae“s‘:t Function
0 N-CMP
1 /TGON
2 /S-RDY
3 /CLT
4 /BK
5 Overload warning
6 Overload alarm

3) Use the following user constant to specify the output conditions for /TGON (running out-

put signal).
. | Setting Factory | For
Cn-0B | TGONLV E:\r/:-'Speed :;rrr‘ml:n Range: 1to | Setting: | Speed/Torque
10000 20 Control
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2.7.5 Using oL Warning and Alarm Output Signals
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This user constantis used to set the speed level at which the Servopack determines that
the motor is running and then outputs a signal. '

Thefollowing signals are output when motor speed exceeds the pfeset value. (The circuit
is closed when motor speed exceeds the preset value.)

Output signal of zero-speed

e /TGON
e Status indication mode bit data
© Monitor mode Un-05 bit 4

2.7.5 Using OL Warning and Alarm butput Sﬁg_nals

1) This section describes how to wire and use photocoupler output signals OLWRN (over-
load warning) and OL (overload alarm).” h
These two output signals are output when operation under the rated current or more con-
tinues for a certain period of time, The overload warning signal is output in 20% of the
'time required to output the overload alarm signal.

10000
1000
Operating time
- -(seconds) 100 - Overload Alarm level
|- Overload waming level
10
s L
Rated current Instantaneous peak current
Current
1/0 power supply
SGDC Servopack 124V d0V
Photocoupler Output OLWRN+
Per output (oL+)
Maximum operation ..
voltage 30 VDC ] —[ }ﬂ %Lv!:an- | SR
Maximum output H
current 50 MADC H
1
»

Overload Warning Output For Speed/Torque
Output — /OLWRN ) Control
. Overload Alarm Output For Speed/Torque
- Output — OL Control

OLWRN is an overload warning output signal, and OL is an overload alarm output signal.

ON N .

status: Circuit is closed or signal is at low level. | Normal state

OFF s - . . .

status: Circuit is open or signal is at high level. Warning or-alarm state
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. 2) Use the following user constant to specify the pin to which the signal is to be output.
OUTSEL Output Setting Range: Factory For
Cn-2D signal 00 to 66 Setting: Speed/Torque
selection 210 Control

This user constant is used to specify a function signal as the 6CN output signal.

1s place Select the 6CN-1 and 6CN-2 (/S-RDY) functions.
10s place Select the 6CN-8 and 6CN-9 (/TGON) functions. P

Example: Overload warning is output to 6CN-1 and 6CN-2.
Cn-2D =15

3 ':;:Iz:t -Function
0 N-CMP

/TGON

/S-RDY

/CLT

/BK

Overload warning

O] O] & W D] =

Overload alarm
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2.7.6 Using Servo Ready Output Signal
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2.7.6 Using Servo Ready Output Signal

1) This section describes how to wire and use photocoupler output signal /S-RDY (servo

ready).

_ “Servo ready” means that the Servopack s not in servo alarm state when the main circuit
is turned ON. For absolute encoder specifications, “servo ready” means that, in addition

state.

to the above, the SEN signal is at high level and the absolute encoder is also in ready

- 1/0 power
SGDC Servopack - _?,:‘"3 Aov
Photocoupler Output R
Per output. /S-RDY+
Maximum operation ey
voltage. 30 VDC <« | }-’ﬁ i /S-RDY—
Maximum output H
current: 50 mADC :
3 {
Output — /S-RDY ‘ Servo Ready Output gc;:] tSrg:-ned/To que

This signal indicates that the Servopack is ready to receive servo ON signals.

ON
status:

Circutt is closed or signal is at low level.

Servo ready state

OFF
status:

Circuit is open or signal is at high level. )

Not in servo ready state

2) Use the following user constant to specify the pinto which the /S-RDY signal is to be out-

put.

Cn-2D

OUTSEL Output
signal

selection

Setting Range:
00 to 66

Factory For
Setting: Speed/Torque
12 Control

This user constant is used to specify a function signal as the 6CN output signal.

1s place

Select the 6CN-1 and 6CN-2 (/S-RDY) functions.

10s place

Select the 6CN-8 and 6CN-9 (/TGON) functions.

Example: /S-RDY is output to 6CN-1 and 6CN-2.

Cn-2D =011
':,r:::: Function
0 N-CMP
1 /TGON
2 /S-RDY
3 /CLT
4 /BK
5 Overload warning
6 Overload alarm




2.8 Special Wiring

2.8 Special Wiring

2.8.1 Wiring Instructions

This section describes special wiring methods including the one for noise control. Always
referto Section 2.8.1 Wiring Instructions and 2.8.2 Wiring for Noise Control, and refer to other
sections as necessary.

To ensure safe and stable operation, always refer to the following wiring instructions.

NOTE Always use the following cables for encoder wiring.

Maximum
Cable Type Yaskawa Drawing No. Allowable
Length
Multiconductor B9400064 (for incremental
. encoder)
For encoder o eided o cab » | DP8409123 (for absolute 20m (65.6 )
P encoder)
NOTE For a ground wire, use as thick a cable as possible. Ea—

NOTE

NOTE

NOTE

* Trim off the excess portion of the cabie to minimize the cable length. —

* At least class 3 grounding (ground to 100 Q or
less) is recommended.

* Always use one-line grounding.

e If the motor is insulated from the machine, ground the motor directly.

» Select grounding phase and grounding point in accordance with the national code and
consistent with sound local practices.

Do not bend or apply tension to cables.

* Since the conductor of a signal cable is very thin (0.2 to 0.3 mm), handle it with ade-
quate care.

Use a noise filter to prevent noise interference.
(For details, refer to the following Caution.)

* If the servo is to be used near private houses or
may receive noise interference, install a noise
filter on the input side of the power supply line.
Since this Servopack is designed as an indus-
trial device, it provides no mechanism to prevent
noise interference.

To prevent malfunction due to noise, take the following actions:
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2.8.1 Wiring Instructions cont.

« Position the input reference device and noise filter as close to the Servopack as pos-
sible.

o Always install a surge absorber circuit in the relay, solenoid and magnetic contactor
coils. ’ ’

« The distance between a power line (such as a power supply line or motor cable)and a
signal line must be at least 30 cm (12 in). Do not put the power and signal lines in the
same duct or bundle them together. ’

« Do not share the power supply with an electric welder or electrical discharge machine.
When the Servopack is placed near a high-frequency oscillator, install a noise filter on
the input side of the power supply line.

" Note c) Since Servopack uses high-speed switching elements, signal lines may re-
) ceive noise. To prevent this, always take the.above actions.
d) For details of grounding and noise filters, refer to Section 2.8.2 Wiring for

Noise Control. _ z
NOTE Use a molded-case circuit breaker (MCCB) or fuse to protect the power supply line from high

voltage.
¢ This Servopack {é'directly connected to com- mcce
mercial power supply without a transformer. @
Always use an MCCB or fuse to protect the ser- ‘ )

vo system from accidental high voltage.

« Select an appropriate MCCB or fuse according
to the Converter capacity and the number of
Converters to be used as shown below.

| e

MCCB or Fuse for Each Power Capacity

Converter type Power ca(psaec‘.;itxo[::r1():onverter Curren:ucs:p?sc::aynﬁre I\ZI’I)CCB or
JUSP-ACP08GD - 5.8 KVA 10A

JUSP-ACP15GD 11.7 KVA 24 A

JUSP-ACP30GD 23.4 KVA 41 A (

Note 1) Power capacity at rated load

2) Operating characteristics (25°C): 2 seconds or more for 200%, 0.01 second or more for
700%

3) Afast-operating fuse cannot be used because the Converter power supply is a capacitor
input type. A fast-operating fuse may blow out when the power is turned ON.
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2.8 Special Wining

2.8.2 Wiring for Noise Control

1) Example of Wiring for Noise Control

a) This Servopack uses high-speed switching elements in the main circuit. It may re-
ceive “switching noise” from these high-speed switching elements if wiring or ground-

ing around the Servopack is not appropriate. To prevent this, always wire and ground
the Servopack correctly. -

b) This Servopack has a built-in microprocessor (CPU). To protect the microprocessor
from external noise, install a noise filter In place.

¢) The following is an example of wiring for noise control.

JUSP _ sGDC- SGMO Servomotor
Noise filter * Converter Servopack with brake
400VAC , P . X 5
L
2LF 1} L2 - - v M
—] L3 : .
3 5mm? ! - ot
or more (Casing) 2on - :
Noise filter L
200VAC Al
3LF A2
3 5mm?2
or more
(Casing)

» Operation relay sequence
[ --- - Signal generation circuit
( provided by customer )

$v

(Note b)

4 2 2
Pl | 1L | Pl | AVR 3 5mm 35mm
! | or more or more

™\ 2mm? or more
(Casing) | (Casing) ( Casing )

Wire with a thickness of 35mm?
3 Smm2 or more or more
l Ground plate

Ground One-line grounding
(at least class 3 grounding )

* When using a noise filter, always observe the following wiring instructions:

Note a) Fora ground wire to be connected to the casing, use a thick wire with a thick-
ness of at least 3.5 mm? (preferably, plain stitch cooper wire),
b) For wires indicated by P}, use twisted-pair cables whenever possible.
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APPLICATIONS OF X-SERIES PRODUCTS _ ) 3
2.8.2 Wiring for Noise Control cont.

2) Correct Grounding

« Always ground the motor frame.

Always connect seljv'omotof frame terminal FG to the Servopack ground termnal®. Be
sure to ground the ground terminal .

« If the servomotor is grounded via the machine, a switching noise current will flow from
the Servopack power unit through motor stray capacitance. The above grounding is re-
quired to prevent the adverse effects of switching noise.

« If the reference input line receives noise, do the following.

Ground the 0 V line (SG) of the reference input line. If the main circuit wiring for the motor e
is accommodated in a metal conduit, ground the conduit and its junction box. For all
grounding, always use one-line grounding.

3) Noise Filter Installation

a) Use an inhibit type noise filter to prevent noise
from the power supply line. (

Install a noise filter on the power supply line for
peripheral equipment as necessary.

The following table lists recommended noise
filters for each Converter type.

For Main Power Line (
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Noise Filter Recommended Noise Filter
Servopack Type .
P P Connection Type (see note) | Specifications
. (Correct) FN351-16/29 Three-phase 440
3.5 kW JUSP-ACP08GD VAC, 16 A

FN351-25/29

Three-phase 440

70KkW | JUSP-ACP15GD VAC, 25 A
(Incorrect) FN351-50/33 Three-phase 440
140KW | JUSP-ACP30GD VAC, 50 A

Note Manufactured by SCHAFFNER
Because of the high leakage current, care is required in the selection of the power
breaker.




v

2.8 Special Wiring

For Control Circuit Power Line °

Noise Filter Recommended Noise Filter

S kT .

ervopack Type Connection Type (see note) | Specifications
) (Correct) FN2070-6/06 Single-phase 250

3.5 kw JUSP-ACP08GD

VAC, 6 A

7.0 kW JUSP-ACP15GD

(Incorrect)

14.0 kW JUSP-ACP30GD

Note Manufactured by SCHAFFNER

b) Always observe the following installation and wiring instructions. Incorrect use of a
noise filter halves its benefits.

* Separate input lines from output lines.

Do not put the input and output
lines in the same duct or

bundle them together. L'!] o Noise
—1 fiter [} filter
BOX BOX

Noise |:> Noise
T filter fiter

s

>< O N Separ£ these circuits

Poor Good

fi—

*'Separate the noise filter ground wire from the output lines.

Do not accommodate the
noise filter ground wire, output

lines and other signal lines in

the same duct or bundie them

Noise h | Noise
together, filter | fiter |
The ground wire
can be close to
% = nput lines

Bt

X O

Poor Good
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2.8.2 Wiring for Noise Control cont.

« Connect the noise filter ground wire directly to the ground plate.

-z ’ Do not connect the noise filter
ground wire to other ground

wires. - Noise | Noise [—=
—1 filter - —3 fiter

Shielded ground Thick
wire and
- - short
= =
BOX 80X
- X Poor Good
« When grounding a noise filter inside a Unit.
If a noise filter is located inside »
a Unit, connect the noise filter .
ground wire ‘and the ground - Ut R
wires from other devices
inside the Unit to the ground ; Ly by Norse |
plate for the Unit first, then - filter |
ground these wires. ’

= Ground

—
1 1
m
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2.8 Special Wiring

. 2.8.3 Using More Than One Servo Drive

Example 1 of Wiring More than One Servo Drive

* When using ALM1 signal

Power Supply
(RN )

84,4 A)é)

MCCB ) ) )mccs

JUusp
Converter

1FL L

&

H
Fef

- SGMO
H SGDC
H Servopack Servomoter
) '3‘ 1Ry LOCN  AMI :@
SGM™
Servomoter
=
SGM
Servopack Servomoter
8CN  ALMIe :@
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2.8.3 Using More Than One Servo Drive cont.

Example 2 of Wiring More than One Servo Drive

¢ When using ALM2 signal

Power Supply
[RIF R )

wad b sy

1FL FL

JUSP
Converter

Al

A2

H
o
©®

i
L'EI
N

S5CN
. 1SPU

S1CN
SGDC SGMO

Servopack Servomoter
24y Ry ien ALM2+
3 _—
1E§t i
‘:g AL
saonf | M
51CN SGMO
SGDC
Servopack Servomoter
1CN ALM2+
—
Tip €8l
a AL
saen) | M€
il SGMOI
SGDC
Sarvopack Servomoter
1oN ALM2+
3 : : ﬂ!
[.7]
AMC
52CN .

1) Connect the alarm output (ALM) terminals for the three Servopacks in series to enable ‘
alarm detection relay 1RY to operate. This is because ALMis a logical complement out-
put signal, so the output transistor is turned OFF when the system enters an alarm state.

The output transistor is turned OFF when the ALM output signal invokes alarm state.

106



2.8 Special Wiring

. 2.8.4 Using Regenerative Resistor Units

Converters of 15A types or higher have no built-in regenerative resistor. For such Con-
verter, connect an external regenerative resistor unit.

1) Connecting a Regenerative Resistor Unit
The standard connection diagram for a regenerative resistor unit is shown below.

JuspP SGDC SGMO
Converter _Servopack Servomotor

L1 + + U

Three-phase
400-460 VAC

L2 - - \ M

&

L3 5CN 51CN w

D S

2CN 7@

A1l

3 Single-phase
200-230 VAC

B1 B2 ' @

I
: B1 B2 |

Regenerative resistor unit

2) Regenerative Resistor Units

Regenerative Resistor Unit Regenerative Resistance
Converter Type Type )
JUSP-ACP15GD JUSP-RA06 16
JUSP-ACP30GD JUSP-RA07 8
. NOTE A regenerative resistor unit becomes very hot under some regenerative operation condi-

tions of the servo system. Therefore, provide a cooling mechanism for the regenerative
resistor unit, use heat resistant and incombustible cables, and route the cables so that
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2.8.5 Using an Absolute Encoder

they are not in contact with the unit. : -
The resistor specifications.of each regenerative resistor unit are as follows:

JUSP-RA06 Type: 64 Q (220 W) x 4 (connected in parallel)
JUSP-RAOQ7 Type: 64 Q (220 W) x 8 (connected in paraliel)

A regenerative resistor reaches approximately 90°C when it is used at 20% of the rated
allowable dissipation value of the resistor. The allowable motor regenerative power (av-
erage) is 180 W for the JUSP-RAQ6 Type, and 350 W for the JUSP-RA07 Type. If the
regenerative power (average) exceeds the allowable limit value when the servo system
is operating in regenerative operation mode, select an additional regenerative resistor
that has a greater rated allowable dissipation value (W). Therefore, always take the servo
system operation conditions into consideration when determining which regenerative re-

sistor unit to use.

4

Example of allowable motor duty conditions

+— Motor instantaneous
max speed \

02| 02

e Motor deceleration torque Maximum torque
o Load inertia: Five times the motor rotor inerha

Assuming that there 1s no mechanical loss.

2.8.5 Using an Absolute Encoder (

1) Outline

An absolute value detection system detects an absolute position of the machine even
when the servo system is OFF. If such a systemis to be formed in the host controller, use
an SGM[J Servomotor with absolute encoder. Consequently, automatic operation can
be performed without zero return operation immediately after the power is turned ON.

SGMO-0OOWL 12-bit absolute encoder
SGMO-000SO 15-bit absolute encoder

_ ___ Awaysdetects * . Zelgfetum
absolute posttion o n ‘

Absolute encoder
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2.8 Special Wiring

SEN signal - : Electrical Specifications

» The SEN signal must be set at high level af- ——s-conteler =000 Sorvopack
ter at least three seconds after the poweris | **¥ , SEN_eCN-14 1000
turned ON. 7406 or Aopox 1| 4700 T14F

* When the SEN signal is changed from low | "% § T8SEN gons) oV
level to high level, +5 V is applied to the ab-

. . e b * APNP transistor is recommended
solute encoder, and serial data and initial in- * Signallevel High level Min 25V

. Low level Max 08V
cremental pulses are transmitted.
¢ The motoris not turned ON until these operations are complete, regardiess of the servo
ON signal (/S-ON).

2) Memory Switch to Determine Whether to Use Input Signal SEN

~ Use of SEN Input Signal Factory For Speed/Torque Control
Cn-01 Bit 1 Setting: 0
This memory switch is used to determine whether Servopack
to use input signal SEN (6CN-14). =~ 6CN-14 | Servomotor
This memory switch is available for absolute en- > s _—O

coders only (not for incremental encoders).

Absolute encoder

Setting Meaning
0 Uses SEN signal.

Does not use SEN signal.

1 (The SGDC Servopack always assumes
that the SEN signal is at high level,
regardless of the actual signal level.)

NOTE If the SEN signal is to be turned OFF, then ON again, it must remain at high level for at
least 1.3 seconds before being turned OFF.

SEN signal - OFF ON: High level OFF| ON

1.3 seconds or more

Lt »| 15 ms }._
! | or more

3) Memory Switch to 1 to Select Al;solute Encoder

g . Encoder Type Selection Factory For Speed/Torque Control
Cn-01 BitE Setting: 0

Sets the encoder type according to the servomotor type to be used.
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2.8.5 Using an Absolute Encoder cont.

After changing the memory switch setting, turn the power OFF, then ON.

Motor Type Number of Encoder Pulses Per Revolution Preset Value
encoder ’ ’
specifications

2 " [ Incremental encoder: 8192 pulses per revolution

3 Incremental encoder: 2048 pulses per revolution 0

6. Incremental encoder: 4096 pulses per revolution

w Absolute encoder: 1024 pulses per revolution 1

S Absolute encoder: 8192 pulses per revolution

Use the following user constant to set the number of pulses for the absolute en-
coder to be used:

PULSNO Unit: Setting --- For Speed/Torque '
Number of Encoder P/R Range: Control -
Cn-11 Pulses Number of
Encoder
Pulses -

Sets the number of encoder pulses according to the servomotor type to be used.

After changing the memory switch setting, turn the power OFF, then ON. (
Motor Type Number of Encoder Pulses Per Revolution Preset Value
encoder .
specifications

2 Incremental encoder: 8192 pulses per revolution 8192
3 Incremental encoder: 2048 pulses per revolution 2048
6 | Incremental encoder: 4096 pulses per revolution 4096
w . | Absolute encoder: 1024 pulses per revolution 1024 (
S Absolute encoder: 8192 pulses per revolution 8192

NOTE Incorrect settings of the above user constants may result in abnormal'motor operation. To
prevent this, always set the user constant correctly. .

4) Using a Battery

Use the following battery to enable the absolute encoder to store position information
even when the power is turned OFF. Load the battery in the host controller and connect it
to Servopack input terminals BAT and BATO.

Recommended battery: e Connect the battery securely to prevent contact faults
resulting from environmental changes or aging.
Lithium battery e Battery voltage is not monitored inside the Servopack.
Toshiba Battery ER6V C3 Type Provide a battery voltage monitor circuit as necessary.
3.6 V, 2000.mAH - Minimum voltage: 2.8 V
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4

5) Setting up Absolute Encoder
a) Set up the absolute encoder in the following cases:
- B When starting thé machine for the first, time
» When the absolute encoder is not connected to power supply or backup power supply

(battery) for more than two days

b) The setup procedure is as follows:

15-bit absolute encoder (Motor type encoder specifications=8)

1 | Discharging Electricity from the Encoder O
¢ Turn the SGDC Servopack OFF, then disconnect
the encoder connector 2 l Turning Power ON
» Short-circutt encoder connector terminals R and S ¢ Return the wining to the normal state
for at least two minutes - » Connect the battery, tum the SGDC Servopack

ON, and set the SEN signal at high level

o If alarm “A 00" arises, repeat the same procedure
from the beginning

¢ Ifno problem has occurred, the setup procedure is
complete

12-bit absolute encoder (Motor type encoder specifications=W)

1 | Turning SGDC Servopack ON O

» Wire the SGDC Servopack, motor and encoder in 3 .
the normal way I Resemnggata
» Connectthe battery and turn the SGDC Servopack e Tum the SGDC Servopack
ON OFF, then disconnect the en-
coder connector
« Short-circuit encoder connector
terminals R and S for at least
two seconds
(For SGMG, and SGMS Servo-
2 | Tuming the Encoder ON motors)
* Setthe SEN signal at high level { !
* Keep the encoder tumed ON for at least three min-

utes
It does not matter even if alarm status arises

4 I Tuming the Power ON

* Return the wiring to the oniginal state

e Tum the SGDC Servopack ON and set the SEN
stgnal at high level

e If alarm “A 00" arises, repeat the same procedure
from the beginning

It no problem has occurred, the setup procedure is
complete

NOTE Setting up the encoder sets the revolution count inside the encoder to 0.
After setting up the encoder, always reset the machine home position. Operating the ma-
chine without the home position being reset does not only damage the machine but may
also cause an accident resulting in injury or death.
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2.8.5 Using an Absolute Encoder cont. ’

6) Absolute Data Exchange Sequence

The Servopack sends absolute data to the host controller when receiving output from an
absolute encoder. This data exchange sequence is described below.

Use the following detailed information when designing a host controller.

a) Outline of Absolute Signal ' Servopack
The absolute qncodenoutputs PAO, PBO, PA ;, Frequency | PAO
and PCO as shown on the right. = Svea” =0
PC PCO
- y
Signal Status ‘ Contents
) ‘Name : - : -
Intial state - . .| .Serial data '
PAO |~ ‘ Initial incremental pulse ~
i Normal state | Incremental pulse -
PBO Initial state Initial incremental pulse
i Normal state Incremental pulse
PCO |Normal state Home position pulse
b) Contents of Absolute Data
Serial Data: Indicates how many turns the motor shaft has made from (

the reference position (position specified at setup).

initial Incremental Pulse:  Outputs pulses atthe same pulse rate as when the motor
- shaft rotates from the home position to the current posi-
tion at the maximum speed of 4,900 r/min.

Pwu

Reference position Current position
' (setup)
-2 -1 0 +1 +2
Coordinate data™ T v, T T v v (
. : 1 X0 1 +1 VoL 2 .
Value M E :I E :ﬁ Pe ' ': |:
' 1 ' Ps Po \
' ' |"—'_— €+

L

Absolute data Py can be determined using the following formula.

Pe Current value read by encoder
Pe=M x R+Po M Serial data (rotation count data)

Po Number of initial incremental pulses
(Normally, this is a negative value)

Ps | Number of initial incremental pulses read at setup
.+ - |pm | current value required for the customer system

R Number of pulses per encoder revolution
(pulse count after dividing, value of Cn-0A)

Pv=Pe—Ps
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c) Absolute Data Transmitting Sequence

~ 2.8 Special Wiring

(1) Set the SEN signal at

. SEN
high level. —
E -
(2) After 100 ms, set the e?VoIs Rotation count Initial Incremental
system to serial data T[T|....__ sereldaa _bulse ncremental
reception-waiting-state. PAo_| Undefined | 2 [(W“R?Q{W ,:.nse
Clear the incremental -:--1---t---- 22 B e emarial
PBO | Undefined Intial .. pulse
pulse up/down counter SRS o N prental oty | “Prsse B)
to zero. Undefined 119 oo ms [ ] \ __ Potation count
(3) Receive eight bytes of Pso |~ Jepie ——p MR
. " 50 25 ms Ma.
. serial data. bl ble-ple— T X
10t A
(4) The system enters a Yo Abprox

normal incremental op- -

eration state approximately 50 ms after the last serial data is received.

_ @ Use the following user constant to set the pulse dividing ratio.

output.

The number of output pulses per revolution is
setin this user constant. Set this value accord-

- ing to the reference unit of the machine or con-
troller to be used.

The setting range varies according to the en-
coder used. )

PGRAT Unit: P/R | Setting Range: For Speed/Torque
Cn-0A Dividing Ratio 16 to Number Control and
Setting ) of Encoder Position Control
Pulses
Set the number of output pulses for PG output SGDC g:g"(‘; g':_f"';)a's
signals (PAO, /PAO, PBO and /PBO). SGMO Servopack /PO (6CN-18)
° Servomotor PBO (6CN-19)
encoder Phase /PBO (6CN-20)
- - Phi A
Pulses from motor encoder (PG) are divided PG ;m'd y Tma—’
by the preset number of pulses before being Phasqg o] | Phase B Ouput

Setting example
Preset value 16
PAQ -NMLNMIuru U iry unrugurin
PB& Ep BN By Ry Ny N Ny BNy W Ny Wy N W W W W W g
— N
Ir 1
1 revolution
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2.8.5 Using an Absolute Encoder cont.

7) Alarm Display . . . .

When a 12-bit absolute encoder is used, the following alarms are detected and dis-
played. -

List of Alarms - ' '

Alarm Type -1 " Meaning Digitsils(')jr:yrator

Indicates that backup voltaige drop was

Backup Alarm detected. (This alarm helps maintain (TTRR[)

reliability of rotation count data.)
Indicates that backup voltage drop was

Battery Alarm ) detected. (This alarm warns of battery (| I8lsl3)
replacement and disconnection.)
Indicates that an error was detected in '
Checksum Error memory data check. ([ 1R8I -
’ ’ Indicates that the motor was running at a
Overspeed speed exceeding 400 r/min when the (] Irlgls)

encoder was turned ON.

Indicates that an error was detected in )
sensor check inside the encoder. .l@@

Backup/Batt
sznl‘)ji':\at;nezarm / 'I@@B c

The SEN signal can be used to output alarm information from Digital Operator.

Absolute Erro} »

SEN Signal B L L————
3§§fa[tor (T (T 1Ri8ID - - | (T FABEs
; . - for . Absolute encoder alarm Absolute encoder alarm
- Display (L[ bl | (Detals unknown) (Alarm type identified) ‘
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2.8 Special Wiring

8) Absolute Encoder Home Position Error Detection

.09 Ri Absolute Encoder Home Factory
Cn-02 Bit 1 Position Error Detection Setting: 0 For Speed/Torque Control

This memory switch is used to specify whether to use home position error detection
(alarm A.80) when an absolute encoder is used.

Setting Meaning
0 Detects a home position error.
1 Does not detect a home position error.

Normally, set this memory switch to “0”.

This memory switch has no significance when an incremental encoder is used.

TER: Msj Home position error detection

This function detects an encoder count error resulting from noise. It checks the number of

pulses per motor revolution, and outputs a home position error alarm if that number is incor-
rect.

I the absolute encoder detects an error, it inverts phase C and notifies the Servopack of the
error. In this case, this “home position error detection” function also works.

115



APPLICATIONS OF =-SERIES PRODUCTS

2.8.6 Extending an Encoder Cable

116

2.8.6 Extending an Encoder Cable - . — | .

1) Both incremental and absolute encoders have a standard encéder cable (maximum 20
meters (65.6 ft.)).If a longer cable is required, prepare an extension cable as described
below. The maximum allowable cable length is 50 meters (164 ft.).

a) 3-meter (1.98 ft)-Cable with Connector

b) Encoder Plug and Cable Clamp (for SGMG, and SGMS)

g’_

=

_I_

M
3

:

 For incremental encoder: JZSP-VEP01-1
» For absolute encoder: JZSP-VEP11-1

« L-type plug: JAOBA-20-29S-J1-EB

°r e

» Straight plug: JAO6A-20-29S-J1-EB

- o Cable clamp: JL04-2022CKE(12)

\
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c) 50-meter (164 ft.) Extension Cable:

* For both incremental and absolute encoders: DP8409179

2.8 Special Wiring

SN——
—

Cut this cable 30 cm (0 98 ft.) or less from each end.

For SGMG, and SGMS
Types, connect directly
to the piug.

|
g

R
]

El.t]

L

]
]

:

e

[3

Be sure to connect
each wire correctly
(see the following
table)

Maximum 50 m (164 ft )
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2.8.6 Extending an Encoder Cable cont.
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2) Connect cables of the same color to each other as shown in the table below. Note that

wiring for incremental and absolute encoders is different.

si gna] golor and Wire Size of | Color and Wire Size of
Name able with Connectors | 50-meter Extension
: Cable (DP8409179)

PG5V Red AWG22 |Red AWG16
PGOV Black ; AWG22 | Black AWG16
PA Blue AWG26 | Blue AWG26
/PA White/Blue AWG26 | White/Blue AWG26
PB Yellow AWG26 | Yellow AWG26
/PB White/Yellow  AWG26 | White/Yellow  AWG26
PC Green AWG26 | Green AWG26
/PC White/Green AWG26 | White/Green AWG26
PS Purple AWG26 | Purple AWG26
/PS White/Green .AWG26 | White/Green AWG26
RESET | White/Gray AWG26 | White/Gray AWG26
BAT Orange AWG26 |Orange AWG26
BATO White/Orange AWG26 | White/Orange ~AWG26

Note Make sure to connect the shielded wires.

Only the absolute
encoder can be
connected.
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2.8 Special Wiring

\

. 2.8.7 Connector Terminal Layouts

This section describes connector terminal layouts for Servopacks, SGM[ Servomotors and
Digital Operators.

1) Connector Terminal(1CN,6CN) for Input/Output Signals

Connector 1CN Layout of SERVOPACK

Brake Battery(+) (for
! /BK+ output 14 BAT absolute only)
Battery(-]
2 | Bk Breke 15 | BATO | foreoen
3 ALM2+ Servo alarm2 only) " NC No connected
output
Servo alarm2 No connected
4 ALM2- output 17 NC
5 NC No cor d 18 ESPO Does not use
P External Servo
‘ 6 +|2£V l;::;wu?r supply 19 ALMC alarm2 out-
ut
~— 7 | por §%’K’.§L" P 20| NC | Noconnected
Reverse input
8 N-OT prohibit input 21 NC No connected
9o | mcon ;gj{“m' 22 | NC | Noconnected
Forward
10 /P-CL current imit 23 NC No cor d
ON nput Reverse
n /N-CL current limit 24 NC No connected
Al " ON input
12 | /A oy e 25 | NC No connected
RST P
’ 13 NC No connected 26 NC No connected

® SERVOPACK Side Connector type: 10226-52A2JL (manufactured by 3M)
® Cable Side Connector type: 10126-3000VE (manufactured by 3M)
Connector case type: 10326-52S0-00S (manufactured by 3M)

Note 14 pin and 15 pin are connected to CN51, CN52 in SERVOPACK.
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#ﬂ-

2.8.7 Connector Terminal Layouts cont.

Connector 6CN Layout of SERVOPACK

] v Servo ready SEN signal
1 [ /sROV+ | SERS - 14| SEN Input
oy | Servo ready 7
2 | /S-RDY output 15 SG ov
Servo alarm1
— 3 | A [ CORE — 18| sG ov
Servo alarm1 Encoder out-
4 ALM1- output 17 PAD put phase-A
5 | NC | Noconnected 18 | A0 Enlcghder out
put phase—
External Encoder out-
® ﬁv power supply 8 PBO put phase-B
input
7 | son | SevoON 20 | /PBO | Encoderout-
- . P - put phase-B
8 | /TGON+ TGON output 21 PCO Encoder out-
TGON put phase-C Encoder out
- - coder out-
o |"meon ouput — 2 | PCO | oitphaseC
larm code
10 T-REF :?\r:eu; r?‘fter-_ 23 ALO1 output (open
P corrector) Alarm code
- 1 SG ov . 24 ALO2 output (open
Alarm code corrector)
Speed refer- - -
12 V-REF 25 ALO3 - output (open
ence Input corrector)
- 13 SG ov b 26 SG ov
o SERVOPACK Side Connector type: 10226-52A2JL (manufactured by 3M)
e Cable Side Connector type: 10126-3000VE (manufactured by 3M)
Connector case type: 10326-52S0-00S (manufactured by 3M)
2) Connector 2CN Layout of SERVOPACK
1 PGOV 1 NC No connected
Battery(+)
2 | peov :fpppﬁ"g;’ :ﬁg&"gz} 12 | BAT+ {for a[)ys(o-
lute only) Battery(-)
3 PGOV 13 BAT- (for abso-
PG \ lute only)
inpu
4 PG5V 14 PC phase—C
PG power PG
PG power 5 PG5V - 15 /PC input
supgly +5V supply +5V - phase-C
PG input
6 PG5V 16 PA phase-A
Rotation
7 DIR direction 17 PA PE mplﬂ
PG input PG mnput F
8 PS phase—S(for 18 PB phasep—B
absolute only) PG input PG nput
9 PS phase-S (for 19 PB phasep_a
absolute only)
10 NC No cor d 20 NC No cor

e SERVOPACK Side Connector type: 10220-52A2JL (manufactured by 3M)

e Cable Side
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Connector type: 10120-3000VE (manufactured by 3M)

Connector case type: 10320-52S0-00S (manufactured by 3M)
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3) Connectors for Incremental Encoder

[SGMG and SGMS series]
A Channel A output )
B Channel /A output
c Channel B output
D Channel /B output
E Channel C output
F Channel /C output
G 0V (power supply)
H +5 V (power supply)
comnectorcase | Frame ground (FG)

ltems to be Prepared by Customer
Plug (L shaped) JADBA-20-29S-J1-EB

(Straight)  JAD6A-20-29S-J1-EB
Cable clamp JL04-2022CKE(12)

|
0 12mm2
ég VihnteIBIue I!ﬁ §i§
Eg T — d V g}s
O —rn_—q 2 ME 0 15
Hot-ped o4
GO BBk ¥ o1
/ o8
0.3 mm2 ] _2 3
L A
Connector C:nnecior
case case

2.8 Special Wiring

Items to be Prepared by Customet
Case:

10320-5280-00S

(manufactured by 3M)

Connector:

10120-3000VE

(manufactured by 3M)
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APPLICATIONS OF Z-SERIES PRODUCTS

2.8.7 Connector Terminal Layouts cont.
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4) Connectors for Absolute Encoder

[SGMG and SGMS series]

“Channel A output

Channel /A output

Channel B output

Channel /B output

Channel Z output

Channel /Z output

170 V (power supply)

+5 V (power supply)

Frame ground (FG) -

Channel S output

Channel /S output

Reset

0V (battery)

3.6 V (battery)

tems to be Prepared by Customer

Plug (L shaped) JAO8A-20-29S-J1-EB
(Straight)

Cable clamp JL04-2022CKE(12)

JAOBA-20-29S-J1-EB

QT XTMOO®>
999993‘?9
1]
o®

Items to be Prepared by

Customer

Case:
10320-52S0-00S
(manufactured by 3M)
Connector:
10120-3000VE
(manufactured by 3M)
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2.8 Special Wiring

v

5) Connectors for Digital Operator

o * JUSP-OP02A-2 (Hand-held Type)
1C€)
@ YASKAWA
El

3 Flat cable
J (accessory)
\ Connector 7CN Layout of Servopack

Pin| Signal| Signal Circuit Name Signal
No.| Name Direction
1 TXD | Transmit data (not-inverted) P+~S
2 /TXD | Transmit data (Inverted) P+S
3 RXD Receive data (not-inverted) P—-+S
4 /RXD | Receive data (Inverted) P—S
5 OPH Does not used

6 /RXD [ See note

7 RT See note

8 TXD Transmit data (not inverted) P+S
9 /TXD | Transmit data (Inverted) P+S
10 | RXD Receive data (Inverted) P—-S
11 | N.C. No connected

12 | N.C. No connected

13 | 5VPP | Does not used

14 | GND Signal ground oV

P: Personal computer, S: SERVOPACK

Note  Shorting pins 6 and 7 inserts 220 O termination resistance between RXD and /RXD.
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USING THE DIGITAL OPERATOR

This chapter describes the basic operation of the digital operator and the con-
venient features it offers.

All constant settings and motor 6perations are possible by simple, conve-
nient, operation. .

Operate the digital operator as you read through this chapter.

3.1 BasicOi)erations T b0 3

3.1.1 Connecting the Digital Operator ....................... 126
3.1.2 Resetting Servo Alarms .............................. 127
3.1.3 Basic Functions and Mode Selection . ................... 128
3.14 Operation 1n Status Display Mode ...................... 129
3.1.5 Operation in User Constant Setting Mode . ............... 131
3.1.6 Operation in Mohitor Mode..................... ..., 134

3.2 Using the Functions ...................... 137

3.2.1 Operation n Alarm Trace-back Mode . .................. 137
3.22 Operation Using the Digital Operator ................... 139
323 Autotuning ... 141
3.24 Reference Offset Automatic Adjustment ................. 145
3.2.5 Reference Offset Manual Adjustment Mode . ............. 147
3.26 Cleanng Alarm Trace-back Data . ...................... 149
3.27 CheckingMotor TYpe ............ccvvuinurnennnnn... 150 .
3.2.8 Checking Software Version ........................... 150
3.2.9 Current Detection Offset Manual Adjustment Mode ... .. .. .. 151

125



USING THE DIGITAL OPERATOR

3.1.1 Connecting the Digital Operator

126

3.1 Basic Operations

This section describes the basic operations using the Digital Operator.

3.1.1 Connecting the Digital Operatof

The Digital Opérator is available as ;two types: JUSP-OP02A-2 (Hand-held Type).
JUSP-OP02A-2 type is connected to the Servopack as shown below.

(¢]
7 YASKAWA
B

JUSP-OP02A-2 (Hand-held Type)

Connect using the 1 m -
cable supplied.

- o The Digital Operator connector can be connected or disconnected while the Servopack
power is ON.

4




. 3.1 Basic Operations

. 3.1.2 Resetting Servo Alarms

Servo alarms can be reset using the Digital Operator. (Servo alarms can also be reset by the
1CN-12,/ALMRST input signal. Refer to Section 2.7.1 Using Servo Alarm Output and Alarm
Code Output for details.)

The alarm state can be cleared by turning the main power supply OFF, then turning the con-
trol power supply OFF.

Type: JUSP-OP02A-2

ALARM

Press

v

NOTE Afteranalarm occurs, remove the cause of the alarm before resetting it. Refer to Section
5.2 Troubleshooting to determine and remedy the cause of an alarm.
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USING THE DIGITAL OPERATOR
3.1.3 Basic Functions and Mode Selection

3.1.3 Basic Functions and Mode Selection

- Digital Operator operation allows status dlsplay, user constant setting, operating reference,
and auto-tuning operations. . .

Basic Modé Selection
- The four basic modes are listed below. Each time the mode kéy is pressed, the next mode in -
the sequence is selected.

JUSP-OP02A-2 - - .

Press the
(N
SET . ; .

- key to switch the mode.

(N

=

/" Status Display \
Mode — Section 3.1.4

i |

Displays the Servopack status as bit
data and codes

(" Setting Mode —> Section 3.1.5 W _ (

[ mlim)
CRFER . =3 -

\ Sets the user constants to select and J Special Modes

set all Servopack functions
{} These modes are selected by settlng

i~
a value for user constant Cn- uu

ﬁllonitor Mode — Section 3.1.6 \

CRLED | [ e

Displays th d ref tothe S K, . )
) A I = e B
< L ) Operator — Section 3.2.2
[Alarm Trace-back 00-0 1 | Reference offset automatic
Mode — Sectlon 3.2.1 adlgstr:entsmzoge
. — Section 3 2.
HREEE '
K 0002 | Clear alarm trace-back
Dlsplays a log of previous alarms data — Section 3 2.6
| J 00-03 Reference offset manual
. adjustment mode
- B — Section 3.2.5
y | Motor-type check mode
i 00-0 — Section 3.2.7
Auto-tuning mode
00-05 — Section 3.2.3 =

-| Software-version check
00-06 mode — Section 3.2.8

Current detection offset
00-08 manual adjustment mode
— Section 3 2.9
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3.1 Basic Operations

’ 3.1.4 Operation in Status Display Mode

The status display mode displays the Servopack status as bit data and codes.

* Selecting Status Display Mode

. Press =§:= to select the status
display mode.

(FED - @CHEEB
L Lb‘B The status display mode Is selected when the
s‘ta;us Display  power supply is turned ON.
ode

P

Keys to the status display are shown below.

For Speed Control

Bit Data Code

(Speed Coincidence)~_%

> === N o)

S —
(_Control Power ONY (TGoN
(Speed Reference Inpu) (Torque Reference Input)

Code Status
I'J"'] _| Base blqck '
) ! Servo OFF (motor power OFF)
Run
2 "o a Servo ON (motor power ON)
Forward Rotation Prohibited (P-OT)
= I} ,': 1CN-7 (P-OT) OFF. See Cn-01 Bit 2 {page 36).

Reverse Rotation-Prohibited (N-OT)
1CN-8 (N-OT)"OFF. See Cn-01 Bit 3 (page 36).

e

Alarm Status
Displays the alarm number. See the table of alarms on page 138,

=]
[

n]
-2

129



USING THE DIGITAL OPERATOR
3.1.4 Operation in Status Display Maode cont.

Bit Data - Description
Control Power ON Lit when Servopack control power ON. Not it when
Servopack control power OFF.
Base Block Lit for base block. Not lit at servo ON.
Speed Coincidence thtifl_:notor speed reaches speed reference. Otherwise,
not lit.
TGON Lit if motor speed exceeds preset value.

Not lit if motor speed is below preset value.
Preset value: Set in Cn-0B (20 r/min is factory setting)

Speed Reference Input Lit if input speed reference exceeds preset value.
Not Iit if input speed reference is below preset value.
Specified value: Set in Cn-0B (20 r/min is factory setting)

Torque Reference Input Lit if input torque reference exceeds preset value.

Not lit if input torque reference is below preset value.
Preset value: Set in Cn-0B (10% rated torque is standard
setting)

(Used for torque feed—forward or current restriction)
Power Ready Lit when main power supply circuit is normal.

"Not lit when power is OFF or main power supply circuit Is
faulty.

v

For Torque Control c

" BitData Code

Always ON = T
Base Block b bj
= S
( Control Power ON) TGON Power Read
(Speed Reference Inpy) (Torque Reference Input )

Code ' Status
b " Base block
= Servo OFF-(motor power OFF)

l: (W] Run

= Servo ON (motor power ON) . -
Forward Rotation Prohibited (P-OT)

- '] p'_'J 1CN-7 (P-OT) OFF. See Cn-01 Bit 2 (page 36).

: Reverse Rotation Prohibited (N-OT)-
EC‘ — 1CN-8 (N-OT) OFF. See Cn-01 Bit 3 (page 36).

Alarm Status
F'l 1 r‘: Displays the alarm number. See the table of alarms on page 138.
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3.1 Basic Operations

Bit Data Description
Control Power ON Lit when Servopack control power ON. Not lit when
Servopack control power OFF.
Base Block Lit for base block. Not lit at servo ON.
Speed Coincidence Lit ifI motor speed reaches speed reference. Otherwise,
not lit.
TGON Lit if motor speed exceeds preset value.

Not lit if motor speed Is below preset value.
Preset value: Set in Cn-0B (20 r/min is factory setting)

Speed Reference Input Litif input speed reference exceeds preset value.

Not lit if input speed reference is below preset value.

Preset value: Set in Cn-0B (20 r/min is factory setting)
(Used as speed limit)

Torque Reference Input Lit if input torque reference exceeds preset value.

Not lit if input torque reference is below preset value.
Preset value: Set in Cn-0B (10% rated torque is standard
setting)

Power Ready Lit when main power supply circuit is normal.

Not lit when power is OFF or main power supply circuit is
faulty.

3.1.5 Operation in User Constant Setting Mode

1) Two types of user constant are used

a) Constant Settings (Cn-03 to Cn-2D)
b) Memory Switches (Cn-01, Cn-02)

The setting method is different for each type.

The Servopack offers a large number of functions, which are selected and adjusted by
the user constant settings.

The constant settings (Cn-03 to Cn-2D) allow setting of a constant within a fixed range.
The memory switches (Cn-01, Cn-02) allow the required functions to be selected.
Refer to Appendix C List of User Constants.
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USING THE DIGITAL OPERATOR

3.1.5 Operation in User Constant Setting Mode cont.

) 2) Using the Setting Mode for Constant Settings (Cn-03 to Cn-2D)

_ The constant settings (Cn-03 to Cn-23) allow setting of a constant. Check the permitted
range of the constant in Appendix C List of User Constants, before changing the data.

. For.JUSP-OP02A-2 -

1) Press | —5—

. - setting mode..- -

" JUSP-OP02A-2 "

é) Select the user constant number to set.

" digit. .
Press the aHd keys to change the
value. -

3) Press fo display the current data for

the user con_stant-selected atstep2. -

4) Set the required data.

Press the (<] and > keys to select the
digit.

Press the [N and (M) keys to change the
value.

5) Press to étore !he:data.

6) Press once more to display the user
T- constant number again.

7) Repeat steps 2 to 6 as often as required.

132

{o select the user constant -

- " Press the ‘E and [> ] keys to select the -

The_example bélow shows how to change user setting Cn-15 from 100 to 85.

SEREEE
ORED -yene Gl

N R~

&

ale
[ )
- Cgg
The selected

DT@l glt flashes

(N

User Constant
Number Data

9 7o @lalsio)

e LY

% @aog

B 'ghe selected
igit flashes.
H |

The stored
data flashes.

TS

User Constant  [paza)
Number eey Data

Cl[B “° Eloiciels) -




3.1 Basic Operations

d

-3) Using the Setting Mode for Memory Switches (Cn-01, Cn-02)

Turn the bits of the memory switches ON and OFF to select the functions required.
The example below shows how to turn ON Bit 4 of memory switch Cn-01.

For JUSP-OP02A-2
1) Press to select the user constant () /’\‘
setting mode: " @D seting (LB
Mode

JUSP-OP02A-2 . N H ./

2) Select the user constant number to set. .,

- CRERD < CeFgj
Press the and keys to select the o % The selected
digit. BT

sle digit flashes.
(A)

Press the and keys to change the EEHE% l

value. '

-

o) ' B
3) Press to display the current data for User Constant St pata umber
enTes

the memory switch selected at step 2. ) Number

Clnl-10] ) o EEL T

4) Press the and keys to selt_ect the ot Nu,mberg)ﬁ;

bit number to set. Bit 7

Nomoer (099
\FD891531

P ither key.
5) Press the and keys to set the . s o er .
memory switch data ON or OFF for the bit i — il
number. ' - -t '

6) Repeat steps 4 and 5 as often as required.

\

" : ' f1I'hehstored data
z lashes.

7) Press to store the data.
- 4
/7 1 NN\

N
e gg

m Turning Bits ON and OFF ECABE 420

Memory switches use bits, not numbers, to select il il ik I@
functions. FDBS 75831
Sixteen bits are available (1to 9 and A to E). Select

the required functions by turning the appropriate bit j:g,'ff

ON (function ON) or OFF (function OFF).
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USING THE DIGITAL OPERATOR .
3.1.6 Operation in Monitor Mode

[oama] . DATA Memo
8) Press once more to display the user ﬂﬁf,:&?"swm % SW,tch“{)ata .

constant number again. _ HHB P Y TEETED

« Refer to Appendix C List of User Constants.

3.1.6 Operatlon in Monitor Mode

1) The monitor mode allows the reference valuesinputintothe Servopack I/O signal status,
and Servopack internal status to be monitored.
The monitor mode can be set during motor operation.

2) Using the Monitor Mode

4

The example below shows how to display 1500 the contents of monitor number Un-00.

For JUSP-OP02A-2

1) Press to select the monitor mode

X !!\ Monltor
- mmn e
mHE
M@lIqm

2) -Press the and keys to select the
monitor number to display.

B

3) Press . todisplay the data for the mon- '&”3,’,‘:;‘;’, @ Data

itor number selected at step 2. @HH@@ O E@@ ‘
4) Press [## once more to display the moni- miﬁfr Data

tor number again. INEED o~ BHEED
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3) Keys to Monitor Mode Display are shown below.

Monitor Monitor Display
Number
Un-00 Actual motor speed Units: r/min.
Un-01! Input speed reference
Units: r/min.
e __ Internal torque reference
un-Ge Units: %
(with respect to rated torque)
Un-83 | Number of pulses from motor U-phase edge
Units: pulses
- Electrical angle
Un-UY Units: 0.1 deg
Un-0S Internal status bit display
Un-05 Internal status bit display

l 3.1 Basic Operations

Internal Status
Bit Display
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USING THE DIGITAL OPERATOR .
" 3.1.6 Operation in Monitor Mode cont. i

Monitor | Bit " Description : Related /O Signal, User
No No Constant
Un-05 1 | Servo alarm . 6CN-3 (ALM1), 1CN-3 (ALM2)
2 | Dynamic brake ON ’ - -
3 | Reverse rotation mode ) Cn-02 Bit 0, 2CN-7 (DIR)
4- | During motor rotation )
5 | Speed coincidence
- 6 | Mode switch ON | N B
7 | During forward Or contactinput | 1CN-10 (/P-CL)
i _ |currentlimit | speed control
) '8 | During reverse ’ - 1CN-11 (/N-CL)
- . - |-current limit .
o 9 | Motor power ON i ] ;
10_| A-phase ] | 2CN-16 (PA), 2CN-17 (/PA)
. - 11 |B-phase’ - - | 2CN-18 (PB), 2CN-19 (/PB)
. 12 |C-phase - . : i 2CN-14 (PC), 2CN-15 (/PC) '
: 13- | U-phase - - . _
14 | V-phase
- 15 | W-phase
16 |ServoON " | 6CN-7 (/S-ON)
17 | P operation or rotation direction input 1CN-9 (/P-CON})
18 | Forward overtravel 1CN-7 (P-OT), Cn-01 Bit2
19 | Reverse overtravel 1CN-8 (N-OT), Cn-01 Bit 3
20 | SEN signal input 6CN-14 (SEN), Cn-01 Bit 1-

Un-06

Current limit . C

Brake interlock output
Overload warning

Main power supply ON
Servo ready .

Not used

[
o0 w|lw|N|O|O|~
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3.2 Using the Functions

‘._

. 3.2 Usin‘g the Functions

This section describes how to use the basic operations described in section 1 to operate and
adjust the motor.

3.2.1. Operation in Alarm Tracé-back Mode

1) The alarm trace-back mode dlsplays up to ten alarms which occurred prewously By al-
lowing confirmation of what alarm occurred when, it is a useful aid to speed up trouble-

shootlng
- AT e
N T R A
| N —
Alarm Sequence Number Alarm Code See the table of
The higher the number, alarms on page 138.
. the older the alarm data
’ . NOTE The alarm trace-back data is not cleared on alarm reset or when the Servopack power is

turned OFF. This does not adversely affect operation.
The data is cleared using the special mode: Clear alarm trace-back data.
Refer to Section 3.2.6 Clearing Alarm Trace-back Data for details.

2) Using the Alarm Trace- back Mode
Follow the procedure below to determine which alarms occurred previously.

.z For JUSP-OP02A-2
1) Press to select the alarm trace- = /’fEEED\‘
back mode. - ‘

JUSP-OP02A-2 . ' \ Hﬁ@

Alarm Trace-back Mode

2) Press the (N and (M] keys to scroll the  oider (31=1R] {[C]

alarm sequence numbers up and down 2
and display information on previous Lil-[RIC]Y

alarms. The higher the left-hand digit  Newer CI-JRISS)
(alarm sequence number), the older the

‘ - alarm data.
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USING THE DIGITAL OPERATOR
3.2.1 Operation in Alarm Trace-back Mode cont. ’

138

3) The table below lists the alarms displayed in the alarm trace-back mode.

The following are operator-related alarms which are not recorded by alarm trace-back.

™
)}
™
Cl

[)
e

Digital Operator transmission error 1

]
“n
y]

Ca

]
1

Digital Operator transmission error 2

« Refer to the troubleshooting procedures when an alarm occurs, described in Section

5.2 Troubleshooting.

Displayed Alarm Description
Code

A.00 Absolute data error
A.02 User constant breakdown
A.03 User constant setting error
A.04 User constant setting error
A.05 Alarm traceback error
A.10 . Overcurrent
A.20 Blown fuse
A.40 Overvoltage
A.51 Overspeed
A.71 Overload (Instantaneous)
A72 Overload (Continuous)
A.80 Absolute encoder error '
A.81 Absolute encoder back-up error  —
A.82 Absolute encoder checksum error
A.83 Absolute encoder battery error
A.84 Absolute encoder data error
A.85 Absolute encoder overspeed
A.A1 Heat sink overheated
A.b1 Reference input read error
A.C1 Servo overrun detected
A.C2 Encoder output phase error ‘
A.C3 Encoder A-, B-phase disconnection
A.C4 Encoder C-phase disconnection
AF4 Converter error
CPFO00 Digital operator transmission error 1
CPFO1 Digital operator transmission error 2
A.99 'Not an alarm. Reset by alarm reset or Servopack power ON.
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3.2 Using the Functions

3.2.2 Operation Using the Digital Operator

[r__$= Simple Motor Check
Operation from the Digital Operator allows the Servopack to run the motor. This allows rapid

checking of basic operations during machine set-up and testing, without the trouble of con-
necting a host controller.

No need to connect to host
controller or external
circuits.

Motor can be run just from
the Digital Operator.

Used during machine set-up
and testing Forward,
reverse, speed settings
possible.

For details of connection,
see 1.3.1.

1) Operation Using the Digital Operator

Use the following procedure to operate the motor from the Digital Operator

For JUSP-OP02A-2

1) Press | =% ] to select the user constant () TRTEE ~
setting mode. \ L b
JUSP-OP02A-2 \ Hn

Setting Mode

2) Select the user constant number Cn-00. - Select Cn-00
(User constant Cn-00 is selected when the HHE@

) .
power is turned ON.) EEI@*@:GEE@
T ;l'he selected digit
@l@ lashes.
Press the and keys to select the 8
digit.

Press the and keys to change the value.

. (Cara)
3) Press to display the current data for User Constant Numbar Data

the user constant Cn-00. cl-[-Iol0) o™ Elal-Iol2
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USING THE DIGITAL OPERATOR
3.2.2 Operation Using the Digital Operator cont.

4) Press the () and (M) keys to change'the  -(GIG]-|G[G) setto 00-00.
data to 00. -
(This user constant is set to 00 when th Press the T@l@

power is turned-ON.) : - keystochange the

value

5) Press to setthe Digital Operatorin  CIC{-GIC) '3\

operation mode. Operation is now pos-
sible under Digital Operator control. . ﬂlm

" Display for operation mode from
Digital Operator

6) Press to set the servo ON status ( sevo N (L ItB

(motor power turned ON). A
e
to change. - base block EIEEEB

4

Select Servo ON/Servo OFF

. M i -
7) Press the [N and {M] keys to operate the forard whie (@0 Motor

this key 1s
motor. pressed Egrt‘afvt?org
. . Motor runs .
Motor Forward/Reverse Rotation backward while Motor
this key 1s Reverse
pressed
A Rotation

8) Press to revert to ClAl-I210). This (1SS 3\

sets the servo OFF status (motor power

turned OFF). G150

(Alternatively, press to setthe servo _ ‘

OFF status.)

9) Press to return to the setting mode @@l@@ }\ @

display. This disables operation under Dig- — -
ital Operator control. - BHE
Setting Mode Display

2) Changing Motor Speed

The motor speed for operation under Digital Operator control can be changed with a user
constant:

User Constant: Cn-10 (J(_')GSPD), Units: r/min., Standard setting: 500

For details about setting the motor speed, refer to Section 3.1.5 Operation in User
Constant Setting Mode and Appendix C List of User Constants.
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3.2 Using the Functions

3.2.3 Autotuning

[rj-—: .No experience required to achieve optimum settings.
The Servopack contains a built-in autotuning function to automatically measure the machine
characteristics and set the user constants.
Servo drives normally require tuning to match the machine configuration and rigidity. This
tuning requires a great deal of experience and is difficult for a person unfamiliar with the tun-
ing procedure.

However, autotuning allows even totally inexperienced people to easily complete the tuning.

Autotuning _
Automatically measures the
machine characteristics and
sets the user constants.

Load Inertia .
P . ﬁ Autotuning is similar to
[ Finction auto-focus for a camera.

1) User Constants Automatically Settable with Autotuning

Cn-04 Speed loop gain

Cn-05 Speed loop integration time
constant

Cn-1A Position loop gain

Cp-28 Load inertia

Once autotuning has been completed, the autotuning procedure can be omitted for sub-
sequent machines, providing the machine specifications remain unchanged.

It is sufficient to directly set the user constants for subsequent machines.

The machine rigidity can be selected from one of seven levels.

NOTE e« Conduct autotuning with the motor attached to the machine.

Make sure that the machine is ready for operation and take sufficient safety precautions
when operating the machine.

‘—Eﬁ Machine Rigidity i Motor

The machine rigidity is one of the machine charac-
teristics related to servo control. Set the servo to
high response for a machine, such as a machine

tool, with high rigidity, and to low response for a ma- ’ Mot Sﬁ
chine, such as a robot, with low rigidity. r—

High ngidity

Low rigidity
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USING THE DIGITAL OPERATOR

3.2.3 Autotuning cont.

2) Using Autotuning

Follow the procedure below to run autotuning.

For JUSP-OP02A-2

1) Press @ to select the user constant ' /’\‘

setting mode. )
JUSP-OP02A-2 : \ rl Hﬂ
t Settlng Mode
2) Select the user constant number Cn-00.
Select Cn-00.
(User constant Cn-00 is selected whenthe .HHE -
power is turned ON.) GBI@%OEEER
B - The selected '
. digit flashes.
: ) ~-
Press the | <] and [ ] keys to selectthe - '
digit.

Press the . and . keys to change the
value.

3) Press to display the current data for User Constant Numbe’ Data

the user constant Cn_-OO. :@ O @@H@

4) Press the and keys to change the .HE. S set to 00-05.

data to 05.
Press the | /\
- ; keys to change the T 18

value. ‘”

5) Press to display the machine rigid- “b\ -
iy, : ;
E-1k0

Machine R|g|dity
Display

6) Press the [ and (] keys to select the 1-151617Y High Rigty

machine rigidity. If the actual rigidity is un-
g ty ’ ty l Medium Rigidity

known, select medium rigidity.
H n Low Rigidity

7) Press to select autotuning mode. 'a\
' Gl el

Autotuning Mode
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8) Press to set the servo ON status. P.Ess

Select Servo ON/Servo OFF ' to change

3.2 Using the Functions

Servo ON
- motor ON
Servo OFF

- base block

9) Press the | and ] keys to operate the forward wiie ths

motor key Is pressed
Moto
backward whit
Motor Forward/Reverse Rotation piiy

(1 [eluin
CHETY

Motor
Forward
Rotation

Motor
Reverse
Rotation

10) When autotuning is complete, the END E.HQ Autotuning Complete

message is displayed, as shown to the

right. ’
Servo OFF status is automatically se-

lected. If Servo ON/Servo OFF is selected

by a signal from an external contact, turn

this signal OFF.

11) Release the and keys to revert to EIH@ 7o @HE

the [GC-12[9) display.

12) Press to return to the setting mode Oiol-10S) '3\

display. This ends the autotuning opera-
tion.

3) Precautions Relating to Autotuning

a) Speed Setting During Autotuning

ﬂ_lﬂ B El'l']

Setting Mode Display
» Refer to the following Subsection 3) for the precautions relating to autotuning.

The motor speed during autotuning is set by user constant Cn-10. Set to 500 r/min.,
which is the factory setting. Autotuning may be unsuccessful if this value is set too low.

The motor runs intermittently while the or key is held down. The motor does

not rotate continuously.

b) Machine Rigidity Selection

Select the machine rigidity as described below. If the actual rigidity is unknown, select

medium rigidity.
CI-1G18[3)  rion migany
HE Medium Rigidity
HEB Low Rigidity
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USING THE DIGITAL OPERATOR
3.2.3 Autotuning cont.

« If the Machine Resonates

AtservoON wHen the key is pressed or when the motor is operated by pressing

the . or . key, machine resonance indicates an inappropriate machine rigidity
setting.

Follow the procedure below to correct the machlne ngldlty setting, and run autotumng
once more.

(1) Press the key to cancel autotuning.

(2) Pressthe key once more to enter the machine rigidity setting mode. Re-
duce the setting by one.

4

olf Autotuning Does Not End

Failure of autotuning to end EIHB ,is caused by an inappropriate machine rigid-

“ity setting. Follow the procedure below to correct the machine rigidity setting, and run
autotuning once more. )

(1) Press the key to cancel autotuning. . - (

(2) Press the key once more to enter the machine rigidity setting mode. In-
crease the setting by one.

Autotuning may not end for machines with large play or extremely low rigidity.
In these cases, use conventional manual adjustment. ‘

c) Input Signalé

« The P-OT signal, N-OT signal and SEN signal (absolute encoder only) are enabled
during autotuning. Input the P-OT signal, N-OT 5|gnal and SEN signal (absolute
encoder only) during autotuning.

To conduct autotuning without mputtlng these signals, ! set userconstant Cn-01Bits 1,
2,and 3to 1. -

144



3.2 Using the Functions

e Autotuning is not possible during overtravel
(P-OT or N-OT signal OFF).

. X

poT N-OT Motor
OFF ON

¥
Mo

| !

"« Conduct autotuning when no overtra-
vel has occurred (both P-OT and
N-OT signal ON).

d

%) )

— A
P-OT N-OT Motor
ON ON
e If using the /S-ON signal to set the servo ON status, display El before turn-

ing ON the /S-ON signal.

3.2.4 Reference Offset Automatic Adjustment

1) Why Does Reference Offset Occur?
The motor may rotate slowly when the reference voltage is intended to be 0 V.

This occurs when the host controller or external circuit has a small offset (measured in
mV) in the reference voltage.

Automatic Adjustment of Reference Voltage
The reference offset automatic adjustment mode automatically measures the offset and
adjusts the reference voltage. It adjusts both speed and torque references.

The following diagram illustrates automatic adjustment of an offset in the reference
- voltage from the host controller or external circuit.

Reference é Reference Automatically
Voltage Voltage ~ Adjusted in
Servopack

Reference|
Speed or
Reference
Torque

Reference)
Speed or

Reference
Torque

Automatic Adjustment 4
of Offset

2) After-completion of offset automatic adjustment, the amount of offset is stored in the
Servopack.
The amount of offset can be checked in the speed reference offset manual adjustment
mode. Refer to Section 3.2.5 Reference Offset Manual Adjustment Mode for details.
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USING THE DIGITAL OPERATOR

3.2.4 Reference Offset Automatic Adjustment cont.

146

JUSP-OP02A-2

3) Using the Reference Oﬁsef Automatic Adjustment Mode

Follow the procedure below to automatically adjust the reference offset.

For JUSP-OP02A-2

1) Follow the procedure below to set the mo-
tor into operating mode.

(1) Inputthe (intended) O V reference volt- |
age from the host controller or exter-

nal circuit.

0V Speed Servomotor

Host Reference
Controlier] or Torque |SGD(
Reference

¥
Slow Rotation

Servo ON'

(2) Then, turn ON the servo ON (6CN-7, /S-ON) signal.

2) Press to select the user constant

‘'setting mode.

3) Select the user constant number Cn-00.
(User constant Cn-00 is selected when the
power is turned ON.)

Press the and keys to select the
digit. ’ -

Press the and keys to change the

value.

4) Press to display the current data for
the user constant Cn-00.

5) Press the . and . keys to change the

data to 01.

6) Press to automatically adjust the

reference offset. The motor rotation stops.

7) Press to return to the setting mode
display. This ends reference offset auto-
matic adjustment.

Press the . .

(N

0SS \‘
@00 _

\4/

.IHE Select Cn- 00

The selected digit

1@1@ flashes.

User Constant Number Data ‘
Cl-[-[olg) ™ (lal-[oi

@HEB Set to 00-01.
T, FHF T l.

keys to change the
value.

0i-10]

siow  (—22B—]
BEEG

Motor Stops

CIci-10] § -a\' @
Clal-5

Setting Mode Display




3.2 Using the Functions

. '9) Press to return to the user (& [G[06) }\
; constant data display.

elel-1o3)
10) Press to retum to the setting mode @@IEB

display. This ends the reference offset — _
manual adjustment. - [‘L |- ,'_.'l.'_'ﬂ
Setting Mode Display

(Adjust the torque references.)

3.2.6 Clearing Alarm Trace-back Data

1) This procedure clears the alarm history, which stores the alarms occurring in the Servo-

pack. Each alarm in the alarm history is set to A99, which is not an alarm code. Refer to
Section 3.2.1 Operation in Alarm Trace-back Mode for details.

P

2) Follow the procedure below td clear the alarryi trace-back data.

For JUSP-OP02A-2

1) Press to select the user constant (om0 /"@:_.EQQ\'
setting mode. _ QNG (kR

\ ” Selting Mode
Clnl-[ 42)
2) Select the user constant number Cn-00.

-" Select Cn-00.
(Userconstant Cn-00 s selected when the . 5!@ .o
power is turned ON.) G R

The selected digit

- g T. éashes.
2 g

Press the and keys to select the digit.

Press the and keys to change the
value.

3) Press to display the current data for User Constant Numbar Data
the user constant Cn-00. HE@ A @EH@@
4) Press the and keys to change the @I@ Set to 00-02.

data to 02. _ Press the
keys to change the Tlg
’ ’ value.

5) Press to clear the alarm trace- !
back data.

Clear the alarm trace-back data.

149



USING THE DIGITAL OPERATOR
3.2.8 Checking Software Version

6) Press to retumn to the user constant | . \umber bata

data display. El-BE) 4T HEEEE

3.2.7 Checking Motor Type ~

Set Cn-00 to 00-04 to select the motor-type check mode.
This mode is used for maintenance and is not normally used by the customer.

Operation Motor Type Display
AlElA 5 Capacity
’ 04 ! 05 05kW
Set Cn-00 to 00-04 "'.L' j 0A 10kW
- -_—
T OF 15kW
. Motor Type 14 20kW
S T - 0:3 series 1E 30KW '
2C 44kwW
5 0kW ~—
Motor type displayed
|
5 Modification Index
(Modification No.) display

Modification Index
(Modification No.) displaved I m@n@ (Hexadecimal displayed)
o 0000

@ x16® + @x162+ @x16+ @ = Modification Index (

Converses Hexadecimal values to Decimal ones. (Modification No.)

3.2.8 Checking Software Version

1) Set Cn-00 to 00-06 to select the software-version check mode.

This mode is used for maintenance and is not normally used by the customer. ‘
Operation Software Version Display
Set Cn-00 to 00-06 B@ :.') :
Software
g?.: Version
- Type
C Type SGDC-0JOIDSA
Software version displayed
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3.2 Using the Functions

\
. 3.2.9 Current Detection Offset Manual Adjustment Mode

1) Current detection offset manual adjustment is performed at Yaskawa before shipping.
Basically, the customer need not perform this adjustment. Perform this adjustment only if
highly accurate adjustment is required when the Digital Operator is combined with a spe-
cific motor.

2) Runthe motor at a speed of approximately 100 r/min, and adjust the Digital Operator until
the torque monitor ripple is minimized. Adjust the U-phase and V-phase offsets alternate-
ly several times until these offsets are well balanced.

3) Follow the procedure below to perform current detection offset manual adjustment.

For JUSP-OP02A-2
‘ 1) Press to select the user constant /’@E@\
- X : O
setting mode. IER
J Setting Mode
JUSP-OP02A-2 \ HH ./
2) Select the user constant number Cn-00. Select Cn-00.
(User constant Cn-00 is selected when the EHE E: * n
power is turned ON.) (470" B (4281
' Th
’ Talg sngcted
Pressthe <] and [ | keys to select the digrt flashes.
digit.
Press and keys to change the
value.
2 3) Press to display the current data for User Constant Numbe, Data
the user constant Cn-00. Cl-[-[olg) o™ Clol-Ig2)
4) Press the [ and [M] keys to change the Clol-[018)  setto 00-os.
data to 08. Pressge

e .
keys to change the Tal
value.

—DseL _ 3
5) Press to select the current detec @E@-b\

tion offset manual adjustment mode. Current Detection
(The amount of current detection offset is ggf,:t,m::{’ﬁlode l@@
displayed.)

z ‘ 6) Press the | <] and | > | keys to switch be- Al [Clolo ~ ] ol
tween U-phase and V-phase current ad- Phase-u (@ (» Phasev
justment modes Current Current
J . Adjustment Adjustment

Mode Mode
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USING THE DIGITAL OPERATOR ) )
3.2.9 Current Detection Offset Manual Adjustment Mode cont. .

7) Press the and key"g to adjust the
amount of current detection offset. -

8) Press to return to the user @l@@@

constant data display. -- @l‘.@
' Y 17
- o =

A i

9) Press to return t6 the user cbnsﬁnf ' @3@3\

setting mode display. This ends the cur-
rent detection offset manual adjustment: _ . HH

Setting Mode Display

’

.
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SERVO SELECTION AND
DATA SHEETS |

This chapter describes how to select =-Series servo drives and peripheral de-
vices. \

The section also presents the specifications and dimensional drawings re-
quired for selection and design.

Choose and carefully read the relevant sections of this chapter.

4.1 Selecting a =-Series Servo ................. 155

4.1.1 Selecting a Servomotor ...................orninin.... 155
4.1.2 Selectinga Servopack ......................... .. ... 162
4.1.3 SelectingaConverter ... .............oovurnennnn .. 163

4.2 SGMServomotor........................ 164
4.2.1 Ratings and Specifications . ........................... 164

4.2.2 Mechanical Charactenistics ........................... 171

4.3 Servopack Ratings and Specifications ....... 174

4.3.1 Combined Specifications ............................. 174
4.3.2 Ratings and Specifications ............................ 175
4.3.3 Overload Charactenstics ............................. 177
4.3.4 Starting Time and Stopping Time ...................... 178
435 LoadImertia .................coouuuiunonnnnn . 179
4.3.6 Overhanging Loads ................................. 180

4.4 X-Series Dimensional Drawings ............ 181

4.4.1 Servomotor Dimensional Drawings .................... 181
4.4.2 SGDC Servopack and JUSP Converter Dimensional

Drawings ......... ... .. ... .. 213
4.4.3 Digital Operator Dimensional Drawings ................. 219

4.5 Selecting Peripheral Devices ............... 220
4.5.1 Selecting Peripheral Devices .......................... 220
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4.1 Selecting a >-Series Servo

’ 4.1 Selecting a =-Series Servo

This section describes how to select the =-Series Servomotor, Servopack, and Digital Opera-
tor. '

4.1.1 Selecting a Servomotor

1) Select an SGMG (1500 r/min), SGMS Servomotor according to the servo system to be
used. Each type can be identified as eight-digit alphanumeric characters following
“SGMG-", or “SGMS-". Numbers 1) to 6) shown in the following figure correspond to the
numbers in the flowchart for Servomotor selection on the following pages.

4
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SERVO SELECTION AND DATA SHEETS . . ) .

SGMG- 05 V 2

Z-Series = I W
G: SGMG Servomotor
S: SGMS - Servomotor

1) Rated output (motor capacity) =
05: 0.45kW(0.60HP) 09 0.85kW(1 14HP) 10: 1 OkW (1 34HP)
13: 1.3kW (1.74HP) 15: 15kW (2.01HP)
20: 1.8kW (2.41HP), 2.0kW (2.68HP) -
30: 2.9kW (3.89HP), 3.0kW (4.02HP) -
40. 4.0kW (5.36HP) 44: 4 4kW (5. 90HP) 50. 5.0kW (6.71HP)

2) Standard
V: YASKAWA Standard

3) Encoder specification
2: 8192 P/R incremental encoder
6: 4096 P/R incremental encoder
W: 12-bit (1024 P/R) absolute encoder
S: 15-bit (8192 P/R) absolute encoder

4) Rated speed
D: SGMG Type (1500 r/min)
SGMS Type (3000 r/min)

¢

_ B) Shaft specification
Blank Standard (straight without key) -

A : Standard (straight without key, only when “options” and “lead specification” columns are
not blank)

B : Straight with key and one shaft-end tap

C : Taper 1/10 with parallel key

D : Taper 1/10 with Woodruff key (for G Seres 05 and 09 only)

6) - Options (

Blank Standard
. Standard (only when “lead specification” column is not blank)
: With shaft seal
: With 90 VDC brake
: With 24 VDC brake
: With shaft seal and 90 VDC brake .
_ : With shaft seal and 24 VDC brake Options

OTMOWn -

Lead specification

Blank: Standard (connector) . -
- ! | CFIowchart for Servomotor selectioQ ‘

Selected motor type
example | SGMG-[0][5][VI[2][DJ[Al]] | -
as1 | sam]- 00000000
, sz | seM]- 0000000

e o o ® ® @ ® Blank for standard specification
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4.1 Selecting a Z-Series Servo

2) The actual selection of the SGMG, or SGMS Servomotor is conducted according to the
following flowchart.

Flowchart for Servomotor Selection

C Start Servomotor selection )

1) Select motor capacity ® o o [f necessary, refer to the data sheets in
Section 4.2 SGM Servomotor,

‘ ® Fillin Machine Data Table ) ® e e Referto5)

® Select capacity using e o o Consult Yaskawa sales representative
Servomotor sizing software for further information.

Determine motor capacity Enter code In the first and second columns

by refernng to *1 on page 159.

Enter rated output "
> SGMO-mm______
|
2) Enter supply voltage ’
Always enter “D” (400 V) in the third column
- SGMO-COAOD

I

'

3) Select encoder specification

Enter code in the third column by referring
to *2 on page 159.

The encoder specification differs according
4096/8192 P/R to the motor senes.

Absolute or Incremental encoder
Incremental? SGMO-00vV___ _
12-bitor 15-bit ~  p------- - _____.__
absolute encoder . seMO-O00v_ ___
I
4) Enter rated speed
Always
Type SGMG enter "
Type SGMS SGMO-00OvOD_ _ _
]
To next page (A)
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SERVO SELECTION AND DATA SHEETS

4.1.1 Selecting a Servomotor cont.

From previous page (A)

|

5) Select shaft specification

\
Straight without key N ) SGMO-CO000A _

Taper 1/10 with Woodruff key R
(for G Series 05 and 09 only) / SGMO-000000 _
r . ]
6) Selection option specification C
( .\ WinoovDCbrake SGMO-0000008 _
Undergravity | wahoavDCbrake |~ ST TTTo ot
With 24 VDG brake . SGMO-0N0000C
-------------------- With shaft seal [Tttt
Oll is used at shaft end SGMO-000000S
------------ - - = - - - - - - -| With shaftseal and R R il c
90 VDC brake o SGMO-000000F _
G vadsol | wihshatseatand [T emumoooooe
ravity load + ol With shaft seal and SGMO-00O000G _

Normally, the last
column is left blank.

C End Servomotor selection ) ‘
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4.1 Selecting a Z-Series Servo
N - __J

4

*1 Rated output (motor capacity)

KW(HP)
Series G S
m 1500 r/min 3000 r/min
05 0.45 (0.60)
09 0.85 (1.14)
10 1.0 (1.34)
13 1.3 (1.74)
15 _ 1.5 (2.01)
20 1.8'(2.41) 2.0 (2.68)
30 2.9 (3.89) 3.0 (4.02)
40 4.0 (5.36)
44 4.4 (5.90)
50 5.0 (6.71)
*2 Encoder specification
Symbol Specifications SGMG SGMS
2 Incremental encoder: @) O
8192 P/R
6 Incremental encoder: O ©
4096 P/R
w Absolute encoder: O @)
12 bit (1024 P/R)
S Absolute encoder: O O
15 bit (8192 P/R)

©: Standard O: Non-standard
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SERVO SELECTION AND DATA SHEETS

.
4.1.1 Selecting a Servomotor cont.

_ 3) Machine Data Table. -

Fill out the machine data table below as an aid to selectlng the drive system. When the
machine data table is complete use the servomotor sizing software to select the motor

160

capacny
1) Ball Screw Horizontal Axis B
*1  Load mass W  °  —kg(lb)
Thrust F ) —kg (Ib) .
Coefficient of friction _ - _— . Table W
Overall efficiency n — Motor F&ﬂz 7]
*2 Gearratio R(=Nm/Nl) — - Ball screw
*3 Gear+coupling GD?%g —+kg-cm? (Ib-in2.) geDarwouplmg
Ball screw pitch P © —mm (in.) “g
Ball screw diameter D ~—mm (in.)
Ball screw iength L .—mm (in.)
2) Ball Screw Vertical Axis . '
) Load mass - W, —kg (Ib) A
Counterweight W, —kg (Ib) :
Coefficient of friction n — Motor
Overall efficiency n —_ Gea”co“mmg
Gear ratio. - B(=Nm/N) — GD?%g
Gear+coupling . GD%g " —kg-cm2 (Ib-n2.)
Ball screw pitch P —mm (in)) wi
Ball screw diameter D —mm (in.) ' 4
Ball screw length L —mm (in.) Ball screw
3) Timing Belt - T )
Load mass w - —kg(lb) - - ggg‘gv F<——_—f’7,w7/7
Thrust ) F ' —-——!(g ‘(Ib) ) 5 t (I) ()
Coefficient of friction TR _ —
Overall efficiency n _— Gear+coupling  11ming belt
Gear ratio R(=Nm/N) — GD?%g -
Gear+coupling GD%g —kg-cm? (Ib-in2.)
Pulley GD2d —kg-cm? (Ib-in2.) Motor
Pulley diameter D "~ —mm (in.)
4) Rack and Pinion
" Load mass w —kg (Ib)
Thrust F —kg (Ib) . W Fack
Coefficient of friction n —_
Overall efficiency n — Pinion )
Gear ratio R (= Nm/NI) —_— Gear+coupling [ Motor |
Gear+coupling GD2g —kg-cm? (Ib-in2.) GD%g - -
Pinion diameter D —mm (in.)
Pinion thickness t —mm (in.)




4.1 Selecting a Z-Series Servo

5) Roli Feeder

Load GD? GD2¢ —kg-cm? (Ib-in2.) Press force
Tension F —kg (Ib)
Press force P -—kg (Ib) Roller
Roller diameter D —mm (In.) F
Coefficient of friction u —_—
Overall efficiency l n —_ | Motor | ’x . :: GD2 ¢
Gear ratio R(=NmN) — Gy couPing 5
Gear+coupling GDZ%g —kg-cm? (Ib-n2.)
6) Rotor
Load GD2 GD?¢ —kg-cm2 (Ib-in2.)
Load torque T¢ —kg-cm? (Ib-in2.) Te
Overall efficiency n —
Gear ratio R(=Nm/Nl) — _
‘ . . Gear+coupling GD2¢
- Gear+coupling GD?%g —kg-cm?2 (Ib-in2.) _ GD2g
7) Others
Load GD? GD?¢ —kg cm? (Ib-in2.)
Load torque T¢ —kg-cm?2 (Ib-in2.)
Motor speed Nm —r/min
DUTY td —s
Positioning time ts —s
Accel/decel time ta —s
’ ® Duty cycle
DUTY td —s ve
Positioning distance Ls -—mm (in.) [.---- i ;
Moving member speed Ve —m/min ‘E"‘ '
Positioning time ts - —s 2 leta_y
Accel/decel time ta —s td _

" Enter either V¢ or ts. If both are entered, specify priority.

® Operating environment

Operating temperature

Other

*1

*2

*3

GD?2 (inertia) of Table W (load weight) and GD?2 (inertia) of the motor are automatically
calculated by the servomotor sizing software.

Gear ratio R = Nm/N¢ = motor-speed/load-speed

Gear+coupling GD? g: GD? of gear or coupling _
This is GD? of the joint (including a gear) between the motor and the load (machine).
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4.1.2 Selecting a Servopack

4.1.2 Selecting a Servopaick

1) Selectan SGDC Servopack according to the servo system to be used. Each type can be
identified as five-digit alphanumeric characters following “SGDC-".

- SGDC-05DSA
T 17T T

Z-Senes
SGDC Servopack
Rated output (motor
capacity)
Capaci
Code (kWF; (Htl!) Supply voltage
D:400V
05 | 05(0.67) '
10 1.0 (1.34) Model A
15 1.5 (2.01) S: For speed/torque control
20 2.0 (2.68)
30 3.0 (4.02) Design o}der
50 | 50(6.71)

Flowchart for Servopack selectloQ

Selected Servopack type

Example sGDc-[0][5][D]s](A]

Axis 1 scoe-[ 100
Axis 2 SGDC- DDDDD i

*  The motor type can be changed within the same group by altering the user
constant setting. (See the table on the next page.)
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4.1 Selecting a Z-Series Servo

\_

i 2) Selectan SGDC Servopack according to the motorto be used. The following table shows
the correspondence between Servopack and motor types.

Group Servopack Type Motor Type
05 SGDC-05DSA SGMG-05AID
SGMG-09AD
1 C-10D
0 SGDC-10DSA SGMS-10A0D
SGMG-13A0D
DC-1
15 SGDC-15DSA SGMS-15A00D
SGMG-20AOD
-2
20 SGDC-20DSA SGMS-20ALID
SGMG-30ACID
DC-.
30 SGDC-30DSA SGMS-30ALID
SGMG-44A00D
‘ 50 SGDC-50DSA SGMS-40ACID
< SGMS-50AD

[l? The motor type can be changed within the same group by altering the user constant setting.

4.1.3 Selecting a Converter

’ 1) Select a converter according to the servo system to be used. Each type can be identified
) as four-digit alphanumeric characters following “JUSP-ACP”.

JUSP- ACP 08 G D

Peripheral Devices for ——
SERVOPACK

2 Converter Unit for

SERVOPACK

Output Current
08:8A
15:15A
30:30A

Designed Order

Supply Voltage
D: 400V

C Flowchart for Converter selection )

. Selected Converter type

Example JUSP-ACP 15GD
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-SERVO SELECTION AND DATA SHEETS - - -
4.2.1 Ratings and Specifications .

164

4 2 1 Ratlngs and Speclflcahons

. ga

‘4.2 SGM Ser_vomqtor'~

This section presents iableé ‘of ‘r'ati—ngs and specifications for SGMG, SGMS Servomotors.
Refet to these tables when selecting.a Servomotor.

‘1) Ratlngs and Specmcatlons of SGMG Servomotors (Rated Motor Speed is 1500 r/mm)

Time rating:

- Insulation class:
Vibration class: -

_ Withstand- voltage

Insulation resistance:” ~

Enclosure: -

- Ambient temperature:

Ambient humidity:
- Excitation:

Drive method

Mountlng

: _contin'uou's'

- ClassF : -
-. 15um or below ‘ e C

1800 VAC
500 VDC 10MQ min.

" “totally enclosed, self-cooled -

IP67 (except for shaft opening)
0 to 40°C

20% to 80% (non- condensmg)

permanent magnet -

_ direct drive ) _
‘flange method -




4.2 SGM Servomotor

‘—1

Servomotor SGMG 05vV(ID 09v[(ID 13vCID 20vOD 30vOD 44V(D

Rated Output* kW (HP) | 0.45 (0.6) 0.85 (1.1) 1.3(1.7) 1.8 (2.4) 2.9(3.9) 4.4 (5.9)

Rated Torque* N-m 2.84 539 8.34 11.5 18.6 284
kgf-cm |29 (25) 55 (48) 85 (74) 117 (102) 190 (165) 290 (252)
(Ib-In)

Instantaneous Peak N-m 8.92 13.8 23.3 28.7 451 711

Torque kgf-cm |91 (79) 141(122) [238(207) |293(254) | 460 (404) | 725 (630)
(Ib-in) ' .

Rated Current A(rms) |1.9 35 54 - 8.4 11.9 -116.5

Instantaneous Max A(rms) |55 8.5 14 20 28 40.5

Current*

Rated Speed* r/min 1500

Instantaneous Max r/min 3000

Speed* .

Torque Constant N-m/A 1.64 1.65 1.68 1.46 1.66 1.82
(rms)

‘ kgf-cm/A | 16.8 (14.5) (16.8(14.6) |17.1(14.9) [149(129) [169(147) |185(16.1)
~ (lb |n/A)

(rms)

Moment of Inertia kg-m?2 7.24 139 20.5 31.7 46.0 67.5
x10~4
gf-cm-s? |7.39 14.2 20:9 32.3 1 46.9 68.9
(bins? | (6.41) (12.3) (18.2) (28.1) (40.7) (59.8)
x1073)

Rated Power Rate* kW/s 11.2 20.9 33.8 41.5 75.3 120

Rated Angular rad/s? 3930 3880 4060 3620 4050 4210

Acceleration*

Inertia Time Constant | ms 5.6 3.1 29 2.4 2.0 1.4

Inductive Time ms 4.5 5.3 6.1 111 12.3 15.2

Constant

*

These items and torque-speed characteristics quoted in combination with an SGDC Ser-
vopack at an armature winding temperature of 20°C.

__2 Note These characteristics can be obtained when the following heat sinks (steel
plates) are used for cooling purposes:
Type 05V(ID to 13VID: 400 X400 x 20 (mm) (16 x 16 X 0.8 (in))
Type 20V[D to 44VD: 550 X 550 x 30 (mm) (22 x22 x 1.2 (in))

165



SERVO SELECTION AND DATA SHEETS

4.2.1 Ratings and S.peciﬁcatians cont. -

NOTE The ratlngs and specmcatlons above refer toa standard Servomotor

-Add the numerical values belo_w to the moment of inertia values in the table for a motor )
- - ) fltted with a- holdmg brake .-- - . -

Other specifications vyul[also change shghtly.

[Servomotor SGMG [ osvoD | osvun T 73vVOD | 20viiD | 30VCD | 44VCiD
[Holding | Moment of Inertia -~ |kgm?x 104 - |2.10 8.50 -
brake |Increase 2 ,
4 . gf cmes 2.14 (1.86) : 867 (7.53) -
avbe | . - (Ibin s2x1079) : - :
Static Friction Torque | N-m 4.41 [12.7 ) 431

(N

) ’Eﬁ Holding Brake =~ . : 7]
- | == The holding brake is automatically applied to the
. -~ motor shaft to prevent the load falling in vertical axis
) applications when the motor power supply is turned

off or fails. It is only to hold the load and cannot be
used for stopping the motor.

Prevent load falling
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3.2 Using the Functions

s

4) The reference offset automatic adjustment mode cannot be used where a position
. loop is formed with the host controller and the error pulses are zeroed when servo lock is
stopped.

In this case, use the speed reference offset manual adjustment mode. Refer to Section
3.2.5 Reference Offset Manual Adjustment Mode for details.

Zero-clamp speed control is available to force the motor to stop during zero speed refer-
ence. Refer to Section 2.4.3 Using Zero-Clamp for details.

3.2.5 Reference Offset Manual Adjustment Mode

1) Speed reference offset manual adjustment is very convenient in the following situations:

* If a loop is formed with the host controller and the error is zeroed when servo lock is
stopped.

v

* To deliberately set the offset to some value.

This mode can also be used to check the data set in the reference offset automatic adjust-

ment mode.

In principle, this mode operates in the same way as the reference offset automatic adjust-
’ ment mode, except that the amount of offset is directly input during the adjustment.

" Offset Adjustment Range and Setting Units are as follows:

Reference Speed or Reference Torque

2 Offset Adjustment Range

Offset Units

Sped Reference
Input Voltage

Offset Adjustment Range: -512 to +511
Offset Units:
Reference Speed 0.038 r/min. (0.076 mV)

When Cn-03 = 500

’ ; ' Reference Torque 0.02 r/min. (0.61 mV)
When Cn-13 = 30
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USING THE DIGITAL OPERATOR
3.2.5 Reference Offset Manual Adjustment Mode cont.

2) Follow the procedure below to manually adjust the reference voltage.

For JUSP-OPOZA-Z

1) Press @ to select the user constant
setting mode

 JUSP-OP02A-2

2) Select the user constant number Cn-00.
(User constant Cn-00is selected when the
power is turned-ON.)

Press the (<] and keysto selectthe
_ digit.

Press . and . keys to change the
value.

3) Press. ‘_to-display the current data for
the user constant Cn-00.

4) Pressthe . and . keys to change the
data to 03.

DSPL

5) Press (—s—J to select the speed refer-
~ ence offset manual-adjustment mode.

(The amount of speed reference offset is
displayed.) S

6) Press the and keys to adjust the .

amount of offset.
(Adjust the speed references.)

7) Press to select the torque refer-
ence offset manual adjustment mode.

(The amount of torque reference offset is
displayed.) - .

é) Press the and -keys to adjust the
amount of offset.
(Adjust the torque references.)
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mam allga

Cln]-1010) setect cn-00. ’
S

The selected digit

G%Tl éashes.

User Constant Number @ Data

IIHEBEB - (Clol-lce]

H@. - Setto 00-03
Press th
ress e. . T 18

keys to change the
value.

als
‘ i
@E@Q?\ ==
Speed Reference

Offset Manual fu nlnlrﬂ
AdjustmentMode L[V

108>,
CREER
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4.2 SGM Servomotor

\

B SGMG Servomotor (Rated Motor Speed is 1500 r/min) Torque-Motor Speed

Characteristics

* SGMG-05V[ID

3000

2000
Motor

Speed (al

(r/min) 1000

2 4 [ 8 10
TORQUE (N - m)

L L L L 1

20 40 60
TORQUE (Ib - in)
¢ SGMG-13V[1D
3000
2000
Motor
Speed
(t/min) (a)
1000
0
0 10 20 30
TORQUE (N - m)
0 50 100 150 200 250
TORQUE (b - in)
e SGMG-30V(ID
3000
2000
Motor (&
Speed
(r/min) 1000
0
0 1 20 80 40
TORQUE (N - m)
[ 1 1 1 1 (]
0 100 200 300 400
TORQUE (b - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone

Motor
- Speed @

¢ SGMG-09V[ID

3000

2000
Motor
Speed A
(r/min) 1000

0
0 5 10 15 20
TORQUE (N - m)
[ [] 1 L (]
) 50 100 150
TORQUE (Ib - in)
¢ SGMG-20VID

8000

2000
Motor
Speed
(r/min) A

1000

[}
40

10, 20 30
TORQUE (N - m)

100 200
TORQUE (Ib - in)

- o

e SGMG-44V[ID
3000

(r/min) 1000

20 40 80
TORQUE (N - m)

1] 200 4-%0 600
TORQUE (Ib - in)
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SERVO SELECTION AND DATA SHEETS

4.2.1 Ratings and Specifications cont.

2) Ratings and Specifications of SGMS Servomotors

Time rating:
Insulation class:
Vibration class:
Withstand voltage:
Insulation resistance:
Enclosure:

continuous

Class F

15um or below

1800 VAC

500 VDC 10MQ min.

totally enclosed, self-cooled
IP67 (except for shaft opening)-

Ambient temperature: 0 to 40°C
Ambient humidity: 20% to 80% (non-condensing)
Excitation: permanent magnet -
Drive method: direct drive
Mounting: flange method
Servomotor SGMS 10V(ID 15vD 20vCD 3ovOD 40V(D 50vCID
Rated Output* kW (HP) 1.0 1.5 20 3.0 4.0 5.0
(1.3) (2.0) (2.7) (4.0) (5.4) (6.7)
Rated Torque * N-m_ _|3.18 49 6.36 9.8 12.6 15.8
kfg-cm 324 50 65 100 129 161
(Ib-in) | (28.1) (43.4) (56.4) (86.8) (112) (140)
Instantaneous Peak Torque* | N-m 9.54 14.7 19.1 29.4° 37.8 47.6
- kig-cm 97.2 150 195 300 387 486
(Ib in) -1(84.4) (130) (169) (260) (336) (422)
Rated Current A (rms) 2.8 4.7 6.2 8.9 12.5 13.8
Instantaneous Max Current* | A (rms) 8.5 14 19.5 28 38 42
Rated Speed* r/min 3000
Instantaneous Max Speed* r/min 4500
Torque Constant N-m/A 1.27 1.15 1.12 1.19 1.07 1.24
(rms) .
kgf-cm/A [ 13.0 1.7 1.4 121 11.0 12.7
(Ib-in/A) (11.3) (10.2) (9.89) (10.5) (9.55) (11.0)
(rms) ] ]
Moment of Inertia kg-m2 1.74 2.47 3.19 7.00 9.60 12.3
x104
glcms2 | 1.78 2.52 3.26 7.14 9.80 12.6
(Ib-in-s2 (1.54) (2.19) (2.83) (6.20) (8.50) (10.9)
x1073)
Rated Power Rate* kW/s 57.9 97.2 127 ~ 137 166 202
Rated Angular Acceleration* rad/s? 18250 19840 19970 14000 13160 12780
Inertia Time Constant ms 0.97 0.8 0.66 0.76 0.62 0.55
Inductive Time Constant ms 6.3 6.8 7.3 -16.3 144 15.2

* These items and torque-speéd characteristics quoted in combination with an SGDC Ser-
vopack at an armature winding temperature of 20°C.
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Note These characteristics can be obtained when the following heat sinks (alumnium

plates) are used for cooling purposes:

Type 10VLID to 20VID: 300X 300 x 12 (mm) (12x12x0.5 (in))
Type 30VCID to 50VID: 400 X400 x20 (mm) (16X16x0.8 (in))
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4.2 SGM Servomotor

. NOTE The ratings and specifications above refer to a standard Servomotor.

Add the numerical values below to the moment of inertia values in the table for a motor
fitted with a holding brake.

Other specifications will also change slightly.

Servomotor SGMS 10vOID | 15VOID [ 20VEID [ 30VOD | 40VEID | 50vCID
Holding | Moment |kgm2x10~4 0.325 2.10
brake of Inertia
24VDC |Increase |9fcms?(Ibins2x10-3) [0.332 (0.288) 2.14 (1.86)
Static N-m 7.84 20
Friction
Torque

&
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SERVO SELECTION AND DATA SHEETS i .
4.2.1 Ratings and Specifications cont. ’

B SGMS Servomotor (Rated Motor Speed is 1000 r/min) Torque-Motor Speed

Characteristics

 SGMS-10VID

* SGMS-15V[ID

5000 5000 *
4000 [ 4000
3000 e = 3000
Motor . ||~ - Motor
Speed 2% Speed 2000
(r/min) fal ) -] (r/min)
1000 . 1000
o 0 = )
2 4 6 s 10
TORQUE (N - m) ) ° TSRQUE (N ":n) *
L 1 L 1 1 [] .
20 40 60 : . : —! '
- TORQUE (Ib - in) 0 TORQUE (Ib - in). A
. SGMS-20VCID « SGMS-30V[ID
5000 — 5000
4000 4000
3000 3000
Motor ‘Motor . ‘
Speed 2000 Speed 2000 =
(r/mun) (Al (r/min) - @
. 1000 1000
0 _ 0
0 5 10 15 20 0 10 20 30
TORQUE (N - m) ) TORQUE (N - m)
L 1 1 L L - A 1
1] 0 200

170

50 100 150
TORQUE (Ib - in)

« SGMS-40VID

100
TORQUE (Ib - in) .

e SGMS-50vD

5000 5000
4000 e w00
# - -
3000 _ 3000
Motor . Motor
Speed 2000 Speed 2000
(r/min) - @ (r/min) El
- 1000 2 1000 |- -
0 0 -
0 10 20 - . 30 0 10- 20 0 40 50
TORQUE (N : m) TORQUE (N - m)
1 1 - L1 L i 1 1 11
0 100 200 300 0 100 200 300 400
TORQUE (Ib - in) TORQUE (Ib - in)

A: Continuous Duty Zone -
B: Intermittent Duty Zone
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The output shaft allowable loads for SGM[] Servomotor are shown below.

1) Allowable Radial Load, Allowable Thrust Load

4.2 SGM Servomotor

4.2.2 Mechanical Characteristics

Conduct mechanical design such that the thrust loads and radial loads do not exceed the
values stated below.

Servomotor | Allowable Radial Allowable LR Reference Diagram
Type Load Fr [N(Ib)] Thrust Load mm
Fs [N(Ib)] (in.)
SGMG-05VCID | 490 (110) 98 (22) 58
-09VCID {490 (110) 98 (22) (2.28)
-13VOID | 686 (154) 343 (77)
-20v0OD | 1176 (265) 490 (110) 79
-30VCID | 1470 (331) 490 (110) 3.11)
-44vOID 1470 (331) 490 (110)
SGMS-10VID | 686 (154) 196 (44) 45 Y
-15VOD | 686 (154) 196 (44) (1.77)
-20VCID | 686 (154) 196 (44)
-30vCID 980 (221) 392 (88) 63
-44VD [ 1176 (265) 392 (88) (2.48)
-50vCID [ 1176 (265) 392 (88)

Note Allowable radial loads shown above are the maximum values that could be ap-
plied to the shaft end.

171



SERVO SELECTION AND DATA SHEETS

4.2.2 Mechanical Characteristics cont.

172

Note

‘2) Mechanical Tolerance

The tolerances of the SGM[E] Servomotor output shaft and installation are shown in the

table belqw.

Tolerance (T..R.)

Reference Diagram

1) T.L.R. = Total Indicator Reading

Perpendicularity between flange 0.04mm
face and output shaft 0.0016in.
ndoupstsr ® B ) I:@ ©
Mating concentricity of flange O.D.  0.04mm i
(0.0016in.) l'

- ®

Run-out at end of shatft @ -0.02mm -~ - -
. (0.00079in.)

2) As for the to lerance @ , refer to the each dimensional drawing.

3) Direction of Motor Rotation

Positive rotation of the servomotor is counter-.

clockwise, viewing from the drive er_1d.

4) Impact Resistance

Mount the servomotor with the axis horizontal.

The servomotor must withstand the following ver-

tical impacts.

« Impact Acceleration: 490 m/s? (50 G)

o Number of Impacts: 2

5) Vibration Resistance

Mount the servomotor with the axis horizontal.
The servomotor must withstand the following
vibration accelerations in three directions: verti-
cal, transverse, and_longitudinal.

« Vibration Acceleration: 24.5 m/s? (2.5 G)

6) Vibration Class

N

¢

=

Honzontal shaft

NOTE InSGML Servomotors, an accurate detectoris attached to the shaft at the opposite end from

the load.
Avoid applying impacts directly to the shaft as these may damage the detector.

Longitudinal
-—>
1 Vertical
Transverse Honzontal
| shaft

Vibration Measurement Position
\

B it wie

==3

1




4.2 SGM Servomotor

\

The SGMLO] Servomotor meets the following
vibration class at rated speed.

¢ Vibration Class: 15um or below

W Vibration Class

Vibration class 15um or below indicates that the total amplitude of vibration of the motor
alone, running at rated speed, does not exceed 15um.
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SERVO SELECTION AND DATA SHEETS . - "
4.3.1 Combined Specifications - - )

4.3 Servopack Ratings and Specifications:

This sectionhpresents tables of SGDC Servopack ratings and specifications.

4.3.1 Combined Specifications

"1) The following table shows the specifications obtained when SGDC Servopacks are com-
bined with SGMG and SGMS Servomotors:

SGMG | Servopack SGDC- 05DSA. |10DSA |15DSA |20DSA [30DSA |50DSA
Motor | Type SGMG- | 05VOID |09vOID | 13VOID |20vOID {30VOID |44VOD |-
Capacity kW. [ 0.45 085 [1.3 18 2.9 4.4

Rated/Max. 1500/3000
Motor Speed
: r/min o -
Applicable Encoder Standard: Incremental encoder (8192 P/R) )
Continuous Output 1.9 3.5 54 8.4 11.9 16.5 -
Current A (rms) i -
Max. Output Current 5.5 85 14 20 28 40.5 -
A (rms) ’

Allowable Load Inertia* | 36.2 69.5‘ 103 159 230 338 --

J (32.0) (61.5) [(91.2) [(141) (204) (299) .
kg m2x 104 - )
. ; (Ibin s2x1073)
SGMS Servopack SGDC- -‘110DSA | 15DSA |20DSA |30DSA | 50DSA
Motor | Type SGMS- 1ovaD | 1svop |2ovOD |3ovOD |40vOD |50VOID
: Capacity kW 1.0 1.5 2.0 30 |40 5.0
Rated/Max. 3000/4500 -
Motor Speed
r/min .
Applicable Encoder Standard: Incremental encoder (4096 P/R) -
Continuous Output - 2.8 4.7 62. - |89- 12.2 13.8
Current A (rms) N
{1 Max. Output Current --- 8.5 114 19.5 28 38 42
i A (rms) - ’
Allowable Load Inertia® | --- 8.7 124 16.0 _|35.0 48.0 61.5
J ) (7.7) (11.0) [(14.2) [(31.0) | (42.5) |(54.9)
kg-m2x10~4
(ib in 2% 107-9)

*Allowable load inertia is five times the motor inertia for SGMG and SGMS.

174




4.3 Servopack Ratings and Specifications

\
. 4.3.2 Ratings and Specifications

1) The ratings and specifications of the SGDC Servopack are shown below. Refer to them
as required when selecting a Servopack.

2) Ratings and Specifications of SGDC Servopack

’

SERVOPACK Type: SGDC- 05DSA 10DSA 15DSA 20DSA 30DSA 50DSA
Servomotor SGMG- (1500 r/min) o5v osv 13V 20V 30v 44V
SGMS- - 10V 15V 20V 30V 40V/50V
Basic Input Main Circuit 560 to 650 VDC +10% to —15%
Specifi- | Power
‘ caﬁons Supply Contl’OI CII’CUI( 24 VDC 0.5 A
. Control Mode Three-phase, full-wave rectification IGBT PWM (sine-wave dniven)
Feedback Incremental encoder, absolute encoder
Loca- | Ambient/Storage Base mount tupe: 0 to 45°C
tion Temp.*1 Duck ventilation type: 0 to 55°C in panel

0to 45°C at duct side out of panel

Storage temperature | —20 to 70°C

Ambient/Storage 90% RH or less (no-condensing)
Humidity
Vibration/Shock 4.9 m/s2/19.6 m/s2
Resistance
Cooling Condition Forced arr cooling at heatsink section
Velocity of wind: 2.5 m/s or more
Structure Duct ventilatoin type (base mounted available as option)
Applicable Load GD2 5 times of motor GD2 or less '
Approx. mass kg | 3.5 [3.7 [4.3
Perfor- Speed Control Range 1:5000 (provided that the lower limit of the speed control range does not
mance cause the motor to stop when the rated torque load 1s applied)
Speed | Load Regulation 0% to 100%: 0.01% max. (at rated speed) i
z I':ﬁg‘r:;z Voltage Regulation Rated voltage 1-10%: 0% (at rated speed)
Temperature Regula- | 254-25°C: 0.1% max. (at rated speed)
tion
Frequency Charactenstics 150 Hz (at J =upy)
Accel/Decel Time Setting Oto10s
Input Speed | Reference Voltage*3 =16 VDC (vaniable setting range: 42 to +10 VDC) at rated speed
Signal Refer- (forward rotation with positive reference) -
ence Input Impedance Approx. 30 kQ

Circuit Time Constant | Approx. 47 ps
Torque | Reference Voltage*3 =110 +10 VDC at rated speed (forward rotation with positive reference)

::égr' Input Impedance Approx. 30 kQ
Circuit Time Constant | Approx. 47 us
Built-in Reference +12V, £30 mA
Power Supply

| Con- Rotation Direction Uses P control signal
tact Selection .
. Speed Speed Selection Forward/reverse rotation current control signals are used (1st to 3rd speed
:ﬁ;‘:" i selection).When both signals are OFF, the motor stops or enters another

control mode. .
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SERVO SELECTION AND DATA SHEETS o
4.3.2 Ratings and Specifications cont. i

SERVOPACK Type: SGDC- 05DSA | 10DSA | 1sDsA | 20DSA | 30DSA | S50DSA

I/O Sig- Ffosi- Output Form Phases A, B-and C: Line driver output
nals tion Frequency Dividing (16 to N)/N (N: Number of encoder pulses)
Output |Rato - - ) ST - - .
Sequence Input Servo ON, P control (or forward/reverse rotation in contact input speed

control mode), forward rotation prohibited (P-OT), reverse rotation _
- - | prohibited (N-OT), alarm reset, forward rotation current limit, reverse
rotation current limit (or contact input speed control mode)

Se- ) Servo alarm, alarm code (3-bits) .
qouence Any 2 of those signals | Positioning complete (speed coincidence), TGON, servo ready, current limit,
utput brake release, overload detected, overload alarm -

Converter Type: JUSP-ACP 08GD [ “15GD | 30GD
Basic Input  |"Main Circuit Three-phase 400to 460 VAC +10 to —15% 50/60 Hz ) )
Specifi- | Power _I'control Circurt Single-phase 200 to 230 VAC +10 to —15%50/60 Hz - :
cations | Supply ~— -
|17 [ capacity™ KVA [4.7 [0.4 [18.8 '
Main | Continuous Output 560 to 650 VDC +10 to —15% C ~
Circuit | Voltage ] __— - - -
Continous Output Cur- |8 -, 15 ’ K.
rent A . :
Control | Continous Output 24VDC35A
Circuit . ) .
Loca- | Ambient Tempera- Base mount type: 0 to 45°C_ ) .
tion ture™ - Duct ventilation type: 0 to 55°C in panel .
- - 0 to 45°C at duct side out of panel
Storage Temperature | -20 to 70°C
Ambient/Storage Hu- | 90% RH or less (non-condensing) ) Tl
: midity ) )
T Vibration/Shock Resis- | 4.9 m/s2/19.6 m/s2.
tance R
- Cooling Conditoin - | Forced air cooling at heatsink section
- Velocity of wind: 2.5 m/s or more o .-
Structure T - | Duct ventilation type (base mounted available as option)
Approx. Mass - T kgles8-- - ) 5 . |9
Built-in - | Regenerative Processing =~ = Incgirporated (30Q) External regenerative | External regenerative
Func- - | . U resister must be resister must be
tions . : . - mounted (16 Q) mounted (8 )
Protection , . _| Regenerative error, main circuit voltage error, power lines open phase
LED Display - . .| CHARGE, READY LT
" | Analog Monitor (SCN) _ . Same analog monitor signal as 1CN is available.
Applica- | Max. Axes Number "Max. 6 axes SERVOPACK can be connected.
%Ie .3 | Approx. Total Connected Motor - |35 -. 7 - - {14
ange = | Capacity kw : : .
-| Standard for Safety ~ _. .| UL508C (Open type, contaminated rank 2). °
- .~ | EC machine instructions, EMC directives

- *1 Capacity is at rated output.

*2. The ambient temperature must be within the specified range. Even if the Converteris
installing in the panel, the temperature inside the panel must not exceed the range.

*3 Determined at 70% continous output of total connected motor capacity.
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4.3 Servopack Ratings and Specifications

4.3.3 Overload Characteristics

The Servopack has a built-in overload protective function to protect the Servopack and Ser-
vomotor from overload. Therefore, the Servopack allowable power is limited by the overload
protective function, as shown below.

The overload detection level is quoted under hot start conditions at a motor ambient temper-
ature of 40°C. -

10000

1000

’ Ope}ating Time (s)

100

10

1

Rated current Maximum current
Rated current+Maximum current

2

Approx.

Motor Current

Overload Characteristics

Hot Start

Indicates that both Servopack and Servomotor have run long enough at rated load to be
thermally saturated.
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SERVO SELECTION AND DATA SHEETS
4.3.4 Starting Time and Stopping Time

178

" Motor Torque g T

4.3.4 Starting Time and Stopping Time

1) The motor starting time (tr) and stopping time (tf) under constant load are calculated by
the following formulas. The motor. viscous torque and friction torque are ignored.

. 2n - Np Uy +J0) -
Starting Time: tf = S
9 0 (To-T)

21 N Qu+d)

Stopping Time: tf =
PPIng TIme 1= 80 (T + 10

Npm: Motor speed used (r/min.)

Ju: Motor moment of inertia (kg-m?) ..........cooooiiiiinnnn. (GD2\4/4)

Ju: Load converted to shaft moment of inertia (kgm?) ......... (GD?/4)

Tpm: Maximum instantaneous motor torque obtained in combination with Servopack (N-m)
TL: Load torque (N-m)

To convert the motor current value into an equivalent torque value, use the following formula:
Motor torque constant x motor.current value (effective value)

!

Motor Speed ' —» Time

Motor Torque (size) - Motor Speed Timing Chart

4




4.3 Servopack Ratings and Specifications

. 4.3.5 Load Inertia

1) The larger the load inertia becomes, the'worse the movement response of the load. The
size of the load inertia (J|) allowable when using a Servomotor must not exceed five
times the motor inertia (Jy).

If the load inertia exceeds five times the motor inertia, an overvoltage alarm may arise
during deceleration. To prevent this, take one of the following actions:

1) Reduce the torque limit value.
2) Reduce the slope of the decelgration curve.
3) Reduce the maximum motor speed.

3 4) Consult your Yaskawa representative.

e Small Load Inertia

Load Load

Motor @

Motor

e Large Load Inertia

Load

Motor Motor d
D@
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SERVO SELECTION AND DATA SHEETS .

4.3.6 Overhanging Loads

180

4.3.6 Overhanging Loads .

- ) 1)

A Servomotor may not be operated under an overhanging load, that is a load which tends
to continually rotate the motor. . ’

Under an overhanging load (e.g. when the direction-of the torque applied by the motoris
opposite-from the direction of shaft rotation), the Servopackregenerative brake is applied
continuously and the regenerative energy of the load may exceed the allowable range
and damage the Servopack. )

The regenerative brake capacity of the SGDC Servopack is rated for short-time opera-

tion, approximately equivalent to the deceleration stopping time. -

« Overhanging Load Exa;'nple 1: Motor drive for vertical axis, using no counterweight

» Overhanging Load Example 2: Tension control drive

Tension E

g w
Motor \\

Motor subject to rotation from feed motor
to maintain applied tension.




4.4 Z-Series Dimensional Drawings
)

4.4 3-Series Dimensional Drawings

This section presents dimensional drawings of the Z-Series Servomotor, Servopack, and
~ Digital Operator.

4.4.1 Servomotor Dimensional Dra_wings~

The dimensional drawings of the SGMG and SGMS Servomotors are shown on the following
pages. . - : )

The dimensional drawings of each Servomotor series are broadly divided into two types, ac-
cording to the detector type (incremental or absolute encoder) and the presence or absence

of a brake. 3
e SGMG Servomotor.(1500 r/min) ........... ... page 182
¢ SGMS Servomotor ........................ page 196

181



SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings cont.

1) SGMG-OOVOD Servomotor (1500 r/min)

(1) Incremental encoder (8192 P/R)

L

.. . L LL - LR -
- LT LM
1] 004 |A
LG LE :I LC
$004 Ja]
(20 0016) /ﬁ i W
2 iy
8 @ . /
ﬁl —— 3 9 F
F B
BENm|(S : :
2. , . X
- %’ ./ ‘% 0 0008
71 002 | 4-0lZ )
- KB1 MTG Holes
| ' 4

Detailed View 6f Shaft End for SGMG-05V2D to -13V2D

LR
.dr.L_E.
F1
—Jz
I

&

Q

r-

481

Detailed View of Shaft End for SGMG-20V2D to -44V2D

1 — REE
’ Q
in mm (inches)
Type L LL LM LR LT KB1 KB2 IE " KL1 KL2
SGMG-

05vV2D | 196 138 92 58 46 65 117 - 109 88
1(7.72) [(5.43) [(3.62) |(228) |(1.81) |[(2.56) |(4.61) - (4.29) |(3.46)

o9va2D |219 161 115 58 46 88 140 - 109 -|88
(8.62) |(6.34) |(4.53) |(2.28) |(i.81) |(3.46) |(5.51) (4.29) |(3.46)

13v2D |243 185 139 58 46 112 164 - 109 88
(9.57) |(7.28) |(5.47) |(2.28) |(1.81) |[(4.41) |(6.46) (4.29) |(3.46)

20V2D | 245 166 119 79 47 89 145 - 140 88
(9.65) |(6.54) |(4.69) |[(3.11) |(1.85) |[(3.50) |(5.71) - (5.51) |(3.46)

30v2D (271 192 145 79 47 115 171 - 140 88
. (o067 |(7.56) |(5.71) |(3.11) |(1.85) |(4.53) |(6.73) (56.51) |(3.46)

44V2D | 305 226 179 79 47 149 205 - 140 88
(12.01) | (8.90) (7.05) (3.11) (1.85) (5.87) (8.07) (5.51) (3.46)
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4.4 Z-Series Dimensional Drawings

in mm (inches)

Type Flange dimensions
SGMG- T A LB LIC | LE LA | LF2 | LG | LH | w1 | w2 | Lz
05V2D | 145 110 O 130 |6 6 - 12 [165 [45 - 9
(5.71) -0.035 |(5.12) |(0.24) |(0.24) (0.47) | (6.50) |(1.77) (0.35)
0
(4.33 _ 90014
ogvabD 145 110 0 130 6 6 - 12 165 45 - 9
(5.71) - 0.035 |(5.12) [(0.24) | (0.24) (0.47) |{(6.50) |[(1.77) (0.35)
0 .
(4.33 _ 0.0014)
13V2D [ 145 110 O 130 |6 6 - 12 165 |45 - 9
(6.71) -0.035 |(5.12) |(0.24) |(0.24) (0.47) |(6.50) |[(1.77) (0.35)

0
(4.33 _ 0.0014)

20v2D | 200 o [180 [32 |[3 0.5 18 [230 |76 |62 13.5
(7.87) [ 1143 - 0.025 | (7.09) | (0.13) [(0.12) | (0.0197) | (0.71) |(9.06) |(2.99) |(2.44) |(0.53)

0 ’
(4.50 _ 9.0010)

30vV2D | 200 o [180 [32 |3 05 18 [230 |76 |62 |135
(7.87) [ 1143 - 0.025 | (7.09) | (0.13) [(0.12) | (0.0197) | (0.71) | (9.06) |(2.99) |(2.44) |(0.53)

0
(4.50 _ g.0010)

44vV2D | 200 o |180 [32 |3 05 .18 230 |76 |62 |135
(7.87) [ 1143 - 0025 | (7.09) | (0.13) | (0.12) | (0.0197) | (0.71) | (9.06) |(2.99) |(2.44) | (0.53)

0
(4.50 _ 0,0010)
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SERVO SELECTION AND DATA SHEETS _ -
4.4.1 Servomotor Dimensional Drawings cont. : . i ’ L

e e . in'mm (inches)

Typeh Shaft end di;nensions - Approx.
SGMG- |~ - L mass’
' s--. |-s1 [-a ] k-
. <z . (ib)
~|osvaD- 0 30 40 5.5

. 19-0.813 (1.18) | (1.57) | (12.12) - .
(075 _g008)| -- | - R

o9v2D | .- 0 |30 [40. |76
) 19 _%.013 “|(1.18) | (1.57) |(16.75)
~ . o ) “
(0.75 _=9.0005)| - - e T
30 (40 |96 |- : -

13v2D |, 0--
: - 0013 |(1.18) | (1.57) |(21.16)

i P -0

. -|0:87 _ 9,0005) - _

20V2D ~ +001 -|45 - (76 _[14 . ) ) : .

- 3. 9 (1.77) | 2.99) | (30.86) | _. , ] _ - C
+ 0.0004 | . 1 - E

o (R aasi| IRV NS I
_f{sovaD - +001 (45 |76- (18 .-
: - 350 (1.77) | (2.99) |(39.68) o
_ (38 %% - S P o oo
44v2D | __+o001 |45 [76- -[23 - : ' o
| 30 (1.77) [(2.99) | (50.69) ‘ ,
(1.38+0.(;)004) - i . . _ L

Note 1) Incremental encoder (8192 P/R) is used as a detector.

2) These Servomotors do not contain eyebolts.
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4.4 X-Series Dimensional Drawings

¢ Connector Wiring on Detector Side

Receptacle: 97F3102E20-29
Plug (To be prepared by customer): JAOBA-20-29S-J1-EB
Cable Clamp (To be prepared by customer): JL04-2022CKE([JJ)

Encoder Wiring Specifications

A channel output

/A channel output

B channel output

/B channel output
C channel output
/G channel output
ov

+5V DC

FG (Frame Ground)

Z channel output
/Z channel output

———

|l w|o|O|Z|(Zr| X

CIT|GO|Mmm|o|o]wm| >

Note These are general specifications when an incremental encoder is used.

» Connector Wiring on Motor Side

Motor Wiring Specifications

DA A | Uphase
c, B B| Vphase
C | Wphase

D | FG (Frame Ground)

Note Receptacle, plugand cable clamp differ depending on the capacity. Referto 3) Connectors on
Detector and Motor Sides (page 210).
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SERVO SELECTION AND DATA SHEETS
G

4.4.1 Servomotor Dimensional Drawings cont.

(2) Incremental encoder (8192 P/R) with brake

¢ 0.5 to 4.4kW

11004 JA]
—-10] (0 04) |A |

|

_olB

i
|
L3

- ! * (0 0008)

Q) ] gs é
& o |
in mm (inches)
Type L LL LM LR LT KB1 KB2 KB3 KL1 KL2 KL3
SGMG-
05V2DAC | 234 176 129 58 47 65 1565 109 109 88 98
©21) [(6.93) |(5.08) |(2.28) [(1.85) |(2.56) [(220) [(4.29) |(4.29) |(346) |(3.86)
09V2DAC | 257 199 152 58 47 88 178 132 109 88 98
(10.12) |(7.83) |(5.98) |(2.28) |(1.85) |(3.46) |(7.01) [(520) |(4.29) |(3.46) |(3.86)
13V2DAC | 281 223 176 58 47 112 202 156 109 88 98
(11.06) {(878) |(6.93) |(2.28) [(1.85) |(4.41) [(7.95) [(6.14) |(4.29) |(3.46) |(3.86)
20V2DAC | 296 217 170 79 47 89 196 137 140 88 123
(11.65) |(854) |(6.69) |(3.11) [(1.85) [(350) [(7.72) |(539) |(551) |(3.46) |(4.84)
30V2DAC | 322 243 196 79 47 115 222 163 140 88 123
(12.68) |(057) |(7.72) [(@.11) |(1.85) [(4.53) [(8.74) |(6.42) |(5.51) |(346) |(4.84)
44V2DAC | 356 277 230 79 47 149 256 196 140 88 123
(14.02) |(10.91) {(9.06) |(3.11) |(1.85) |(5.87) [(10.08) |(7.72) |(5.51) |(3.46) |(4.84)
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4.4 =-Series Dimensional Drawings
L]

in mm (inches)

Type Flange dimensions
SGMG- ™ A LB LC | LE | LF1 | LF2 | LG | LH | L1 | L2 | LZ
05V2DAC | 145 0 130 |6 6 - 12 165 |45 |- 9
(5.71) | 119 0.035 |(5.12) |(0.24) |(0.24) (0.47) |(6.5) |(1.77) (0.35)
0
(433 _ 0.0014)
09V2DAC | 145 0 130 |6 6 - 12 165 |45 |- 9
(5.71) | 110_0.035 |(5.12) | (0.24) | (0.29) (0.47) |(65) |(1.77) (0.35)
0
(4.33 _ 00014
13V2DAC [ 145 0 130 |6 6 = 12 165 - (45 |- 9
(5.71) | 110- 0035 [(5.12) |(0.24) |(0.24) (0.47) | (6.5) |(1.77) (0.35)
0
(4.33 _ 9.0014)
20V2DAC | 200 o [180 [32 |3 0.5 18 (230 [76 |62 135
(7.87) | 1143 _ 0,025 | (7.09) |(0.13) |(0.12) | (0.0197) | (0.71) | (9.06) |(2.99) | (2.44) |(0.53)
. .
(4.50 _ 0.0010)
30V2DAC | 200 o [180 |32 |3 0.5 18 [230 |76 |e2 13.5
(7.87) "4-3—8.025 (7.09) |(0.13) | (0.12) |(0.0197) | (0.71) |(9.06) | (2.99) | (2.44) | (0.53)
(4.50 _ ¢ 0010) ,
44V2DAC | 200 o [180 [32 |3 0.5 18 [230 [76 [e2 135
(7.87) | 1143 — 0.025 | (7.09) | (0.13) |(0.12) |(0.0197) | (0.71) |(9.06) | (2.99) |(2.44) |(0.53)
0
(4.50 _ 00010
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SERVO SELECTION AND DATA SHEE:I‘S

4.4.1 Servomotor Dimensional Drawings cont.

188

in mm (inches)

Type Shaft end dimensions -Approx.
SGMG- mass
S S1 Q kg
- ()
05V2DAC 0 30 40 75 -
19_o0013 |(1.18) |(1.57) |(16.53)
o . - . -
(0.75 _ ¢ 0005) -
09V2DAC 0 30 40 9.6
19_o013 [(1.18) |(1.57) | (21.16)
_ .0 .
- (075 _ 0.0005)
13V2DAC 0 30 40 12
22 _ 0013 |(1.18) [(1.57) |26.45)
. 0 -
(0-87 _ 0.0005) _
20V2DAC +001 |45 76" |19
35 o O 00a | (177 |(299) | (41.88)
(138" 5 )
-|30va2DAC +001 [45 . |76 - |235
35 o (1.77) | (2.99) | (51.79) |
) (1.38 + 03)004) _
44V2DAC +001 [45 76. -|285
35 9 (1.77) | (2.99) |(62.81)
(1.38 + 0.(())004)
Note

¢ Motor Connector Wiring

» Brake Connector Wiring

Incremental encoder (8192 P/R) is used as a detector.

U phase

V phase

W phase

o|0|m| >

Frame ground (FG)

Brake terminal

@

Brake terminal

» As for connector wiring on detector side, refer to page 185.




4.4 Z-Series Dimensional Drawings

(3) Absolute encoder (15bit : 8192 P/R)

‘¢

L
LL LR
B - il 0os [A] .
S OT¢0.041A]
(20 0016)
[k |- Q_ LLH £
g
: I=—— =yt N7
:; _'- - : ﬂ .
x “ e
- CAC EL 441—2% | |
= ) vz | VLT
KB1
KB2 )

Detailed View of Shaft End for SGMG-05VSD to -13VSD

LF1

i

LR

$51

=x

L

}

Detailed View of Shaft End for SGMG-20VSD to -44VSD

LR

LFaALLE1
a[fF—- 233
’ Q )
in mm (inches)
Type L LL LM LR LT KB1 KB2 IE KL1 KL2
SGMG-

05VSD | 210 152 92 58 60 65 131 - 109 88
(8.27) |[(5.98) |[(3.62) :[(2.28) |(2.36) |(2.56) |[(5.16) (4.29) | (3.46)

09vsSD | 233 175 115 58 60 88 154 - 109 88
(9.17) [(6.89) |(4.53) |(2.28) |(2.36) | (3.46) |(6.06) (4.29) | (3.46)

13VSD | 257 199 139 58 60 112 178 - 109 88
(10.12) |(7.83) |(5.47) |(2.28) |(2.36) | (4.41) |(7.01) (4.29) |(3.46)

20VSD | 259 180 119 79 61 89 159 - 140 88
(10.20) | (7.09) |(4.69) [(3.11) |(2.40) |(3.50) |(6.26) (5.51) |(3.46)

30VSD | 285 206 145 79 61 115 185 - 140 88
(11.22) |[(8.11) |(5.71) |(38.11) [(2.40) |(4.53) |(7.28) (5.51) | (3.46)

44VSD | 319 240 179 79 61 149 219 - 140 88
(12.56) [(9.45) [(7.05) [(3.11) [(2.40) | (5.87) |(8.62) (5.51) | (3.46)
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SERVO SELECTION AND DATA SHEETS . .
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4.4.1 Servomotor Dimensional Drawings cont.

in mm (inches)

Type ‘Flange dimensions
SGMG- | A [ LB LIC | LE |LF1 | LF2 | LG | LH [ Lt [ L2 | Lz
05VSD | 145 - 0 130 |6 6 - 12 165 45 |- 9
5.71) | 119-0.035 |(5.12) |(0.24) |(0.24) (0.47) |(6.50) |(1.77) (0.35)
: 0
. |38 _00014) _
09VSD |145 o 130 |6 6 - |- 12 165 45 |- 9
- (5.71) | 110-0.035 |(5.12) |(0.24)-|(0.24 (0.47) |(6.50) |(1.77) (0.35)
0 .
(433 _ 0.0014) )
13VSD | 145 0 130 |6 6 - 12 165 45 |- 9
(5.71) | 110-o0035 |(5.12) |(0.24) |(0.24) (0.47) | (6.50) |(1.77) (0.35)
.0 . .
) (4.33 _ 9.0014) o
20VSD | 200 o |180 [32 |3 0.5 18 [230 76 |62 135

(7.87) | 1143 - 0.025 | (7.09) | (0.13) |(0.12) | (0.0197) | (0.71) | (9.06) |(2.99) |(2.44) |(0.53)

-0
(4.50 _ 9.0010)

30VSD | 200 o |180 |32 |3 05 18 |230 |76 |62 [135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) [(0.12) |(0.0197) | (0.71) |(9.06) |(2.99) |(2.44) |(0.53)

0
(4.50 _ 9.0010)

44vSD |200 o [180 [32 |3 0.5 18 [230 76 |62 13.5
(7.87) | 1143 - 0.025 | (7.09) |(0.13) |(0.12) |(0.0197) | (0.71) |(9.06) |(2.99) |(2.44) |(0.53)

0
(4.50 _ ¢ 0010)

4
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4.4 Z-Series Dimensional Drawings

in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
S s1 Q kg
(Ib)
05VSD 0 30 40 5.9

19_0013 |(1.18) [(1.57) |(13.00)
0
(0.75 _ 0005

09VSD 0 30 40 8.0
19 _0013 |(1.18) |(1.57) | (17.63)

0
(0.75 _ 0.0005)

13VSD 0 30 40 10
22 _ 0013 |[(1.18) | (1.57) | (22.04)

0
(0.87 _ 0.0005)

20VSD +0.01 |45 76 14

35 9 (1.77) | (2.99) | (30.86)
(1.38 + 0.(;)004)
30VSD +001 |45 |76 185
3 o (1.77) | (2.99) | (40.77)
(1.38 + 0.:004)
44VSD +001 |45 |76 |24
35 9 (1.77) | (2.99) | (52.90)
(1.38 + 0.8004)

Note 1) Absolute encoder (15bit : 8192 P/R) is used as a detector.

2) These Servomotors do not contain eyebolts.
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"4.4.1 Servomotor Dimensional Drawings cont.

e Connector Wiring on Detector Side -

Receptacle: 97F3102E20-29P
Plug (To be prepared by.customer): JAOBA-20-29S-J1-EB
Cable Clamp (To be prepared by customer): JL04-2022CKE(L0])

Encoder Wmng Specifications

A channel output

/A channel output

B channel output

/B channel output

Z (C) channel output
/Z (C) channel.output
-0V 0V (battery)
+5V DC 3.6V (battery)

FG (Frame Ground) |- : ] ’ !

Note These are general specifications when an absolute encoder is used.

Reset

~|lo»|n|o|z|z2{r|x

i x| o|n|m|lo|o|o|>

« Connector Wiring on Motor Side

Motor Wiring Specifications
DA A | Uphase -
c, B B | V phase
C | W phase
D | FG (Frame Ground)

Note Receptacle, plugand cable clamp differ depending on the capacity. Referto 3) Connectors on
Detector and Motor Sides (page 210).
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(4) Absolute encoder (15bit : 8192 P/R), with brake

¢ 0.5 to 4.4kwW

~

Q100

[

' -Detailed View of Shaft End for SGMG-05VSDAC to -13VSDAC

oS

oLB

LI

KL2

KL3

[ g

KLL

olJt |

2S1
2S

e ——ad | ~

L oS1

<

4.4 X-Series Dimensional Drawings

(»0 0016)

(0 0008)

1
. %

MTG Holes
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SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings cont.

194

in mm (inches)

Type L LL LM | LR LT | KB1 | KB2 | KB3 | KL1 | KL2 | KL3
SGMG-
05VSDAC | 248 190 129 |58 61 65 169 109 109 |88 08
©9.76) |(7.48) |(5.08) |(2.28) |(2.40) | (2.56) [(6.65) |(4.29) |(4.29) |(3.46) |(3.86)
09VSDAC | 271 213 152 |58 61 88 192 132 109 |88 98
(1067) |(8.39) |(5.98) |(2.28) |(2.40) |(3.46) |(7.56) [(5.20) |(4.29) |(3.46) |(3.86)
13VSDAC |295 237 176 |58 - |61 112|216 156 109 |88 08
_ (11.61) |(9.33) |(6.93) |(2.28) |(2.40) |(4.41) |(850) |(6.14) |(4.29) |(3.46) |(3.86)
20VSDAC | 310 231 170 |79 61 89 210 137 140 |88 123
(12.20) |(9.09) |(6.69) |(3.11) [(2.40) |(3.50) |(8.27) [(5.39) |(5.51) [(3.46) |(4.84)
30VSDAC | 336 257 196 |79 . |61 115 | 236 163 140 |88 123
(1323) |(10.12) |(7.72) |(B.11) [(240) |(4.53) |(9.29) [(6:42) |(5.51) |(3.46) |(4.84)
44VSDAC | 370 291 230 |79 61 149 |270 196 140 |88 123
(14.57) | (11.46) |(9.08) {(3.11) [(2.40) |(5.87) | (10:63) [(7.72) |(5.51) |(3.46) |(4.84)
in mm (inches)
Type ) Flange dimensions
SGMG- A [ LB LC | LE |LF1 | LF2 | LG | LH | L [ L2 | Lz
05VSDAC | 145 0 130 _ |6 6 - 12 - |165 |45 |- 9
(5.71) | 119 -0.035 |[(5.12) |(0.24) |(0.24) (0.47) | (6.50) | (1.77) (0.35)
0
(4.33 _ 0.0014) .
09VSDAC [ 145 0 130 [6 6 - 12 165 |45 |- 9
5.71) | 10— 0035 |(5.12) |(0.24) |(0.24) (0.47) |(6.50) |(1.77) (0.35)
0
(433 _ 0.0014)
13VSDAC | 145 0 130 |6 6 - 12 165 |45 |- 9
(5.71) | 110-0.035 |(5.12) |(0.24) |(0.24) (0.47) |(6.50) |(1.77) (0.35)
0
(4.33 _ 9.0014)
20VSDAC | 200 o |80 [32 [3 . o5 18 |230 [76 |62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) | (0.12) [(0.0197) |(0:71) |(9.06) |(2.99) |(2.44) |(0.53)
0
(4.50 _ 0.0010)
30VSDAC | 200 o |[180 [32 |3 05 18 |230 |76 |62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53)
o -
(4.50 _ ¢.0010)
44VSDAC | 200 o |180 [32 [3 05 18 (230 |76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53)
0
(4.50 _ 0.0010)




in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
) s1 Q kg
(Ib)
05VSDAC 0 30 [40 |79
19_0013 [(1.18) [(1.57) |(17.41)
0
(0.75 _ 9,0005)
09VSDAC 0 30 [40 10
190013 [(1.18) | (1.57) | (22.04)
0
(0.75 _ 9.0005)
13VSDAC 0 30 |40 12
22 _0.013 |(1.18) |(1.57) | (26.45)
0
(0.87 _ 9.0005)
20VSDAC +001 |45 |76 19.5
3B 9 (1.77) | (2.99) | (42.98)
(1.38 + 0.(())004) .
30VSDAC | . +o001 [45 |76 [235
5 o (1.77) |(2.99) | (51.79)
(1.38 + 0.(?004)
44VSDAC +001 |45 |76 |29
35 o (1.77) | (2.99) | (63.92)
(138" o.:oo4)

4.4 X-Series Dimensional Drawings

Note Absolute encoder (15bit : 8192 P/R) is used as a detector.

» Motor Connector Wiring

» Brake Connector Wiring

©
o o)
o>,

o Ao
oB

Motor Wiring Specifications

A

U phase

V phase

B
C
D

W phase

Frame ground (FG)

Brake Wirinq Specifications

A

Brake terminal

Brake terminal

C

» As for connector wiring on detector side, refer to page 192.
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SERVO SELECTION AND DATA SHEETS
-

4.4.1 Servomotor Dimensional Drawings cont.

A . ﬁ 4._

'2) SGMS-CIOVOD Servomotor

(1) incremental éncoder (4096 P/R)

LR

e, |tE | 100016 '
' e

_ fe00018) -

LT

01100(3 94)
¢S,
¢LB

y i 7
' woz |
EA] i MTG Holes % _
’ KB1 ’ h . - ’ ’
- KB2
Detailed View of Shaft End ,
LR
s
LFE -
8
Q
) in mm (inches) -
Type L LL LM LR LT KB1 KB2 KL1 KL2
SGMS-
10veD | 194 149 103 |45 46 76 128 96 87 .
(7.64) |(5.87) |(4.08) |(1.77) [(1.81) [(2.99) |(5.04) |(3.78) |(3.43)
15v6D | 220 175 129 |45 46 102 154 96" |87
(8.66) |[(6.89) |(5.08) |(1.77) |(1.81). |(4.02) |(6.06) |(3.78) |(3.43)
20veD [243 198 152 |45 46 125 177 96 87
(9.57) |.80) |[(5.98) |(1.77) |(1.81) |(4.92) |(6.97) {(3.78) [(3.43)
30veD 262 |199 ~ |153 |63 46 122 178 114 87
(10.31) |(7.83) |(6.02) |(2.48) | (1.81) |[(4.80) |(7.01) |(4.49) |(3.43)
40VeD |[299° 236 190 |63 46 159 |[215 114 87 .
(11.77) |(9.29) |[(7.48) |(2.48) | (1.81) |(6.26) |(8.46) |(4.49) |(3.43)
50veD | 339 276 230 |63 .46 199 |[255 114 87

(13.35) |(10.87) | (9.06) |(2.48) [(1.81) |(7.83) |(10.04) |(4.49) | (3.43)
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4.4 X-Series Dimensional Drawings

in mm (inches)

Type Flange dimensions
SGMS- A | LB IC [ LE [LF [LG [ LH | W | Lz
10vVeD | 115 0 100 |3 3 10 [130 |45 |7
(4.53) | 95-0035 ((3.94) [(0.12) |(0.12) |(0.39) |(5.12) |(1.77) |(0.28)
(4]
(374 _ 9.0014)
15V6D | 115 0 100 |3 3 10 [130 |45 |7
(453) | 95-0035 |[(3.94) [(0.12) |(0.12) | (0.39) | (5.12) | (1.77) (0.28)
0
(3.74 _ 9.0014)| | )
20V6D | 115 0 100 |3 3 10 [130 |45 |7
(453) | 95-0035 [(3.94) |(0.12) |(0.12) | (0.39) |(5.12) | (1.77) | (0.28)
0
(3.74 _ 9.0014)
306D | 145 0 130 |6 6 12 [165 |45 - |9
(6.71) | 110-0.035 [(5.12) [(0.24) |(0.24) | (0.47) | (6.50) | (1.77) | (0.35)
0 .
5 (433 _ 0.0014) '
40v6D |145 0 130 |6 6 12 [165 [45 |9
6.71) | 10— 0035 [(5.12) |(0.24) |(0.24) [(0.47) [ (6:50) | (1.77) | (0.35)
0 .
(4.33 _ 90014
50V6D | 145 0 130 |6 6 12 [165 [45 |9
(5.71) | 110-0035 [(5.12) |(0.24) |(0.24) | (0.47) | (6.50) | (1.77) | (0.35)
" ! .

(4.33 _ 9.0014)

197



SERVO SELECTION AND DATA SHEETS

#——_
4.4.1 Servomotor Dimensional Drawings cont.

in mm (inches)

Type Shaft end dimensions Approx.
SGMS- i mass
S St [+) kg
B (Ib)
10veD 0 30 40 4.6

24 _0.013 |(1.18) |(1.57) [(10.14)

0
(0.94 _ ¢ 0005)

15V6D 0 30 40 5.8
24 _o013 |(1.18) |(1.57) |(12.78)

0
(0.94 _ ¢ goos)

20V6D 0 30 40 7.0
24 _ 0013 |(1.18) |(1.57) | (15.43)

0
(0.94 _ ¢.0005)

30V6D 0 30 55 1 i '
28 _0.013 |(1.18) |(2.17) |(24.29)
0 -
(1.10 _ ¢.0005)
40V6D 0 30 55 14

28 _ 0013 |(1.18) | (2.17) | (30.86)

. 0
(1.10 _ ¢,0005)

50V6D 0 30 55 17
28 _0.013 |(1.18) |(2.17) |(37.47)

0
(1.10 _ 0,0005)

Note Incremental encoder (4096 P/R) is used as a detector.
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» Connector Wiring on Detector Side

Receptacle: 97F3102E20-29P

4.4 Z-Series Dimensional Drawings

Plug (To be prepared by customer): JAO8A-20-29S-J1-EB
Cable Clamp (To be prepared by customer): JL04-2022CKE((1[J)

Encoder Winng Specifications

A channel output

Z channel output

/A channel output

/Z channel output

B channel output

/B channel output

C channel output

/C channel output

ov

+5V DC

—Hlw|Dlo|Z|Z|r| X

“lT|eo|mimlolo|om|>»

FG (Frame Ground)

Note These are general specifications when an incremental encoder is used.

e Connector Wiring on Motor Side

Motor Wiring Specifications
DA A | Uphase
c, B B | V phase
C | W phase
D | FG (Frame Ground)

Note Receptacle, plug and cable clamp differ depending on the capacity. Refer to 3) Connectors on

Detector and Motor Sides (page 210).
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SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings cont.

(2) Incremental encoder (4096 P/R), with brake

L (1]
= L . s oe]a]
’ LG | || LE @ 3 ]
(20 0016)

[JH 1]

(1% ]

(191
EL2

=i
=
== 7 :
i

281
1 ¢S
r——|

olJ ’
7 .

" inmm (inches)
Type L LL LM LR LT KB1 KB2 KB3 KL1 KL2 KL3
SGMS- - . -

‘[1oveDAC [ 238 193 147 45 2% |76 |172 120 96 87 85
@37 |@60) |B79) |(1.77) [(1.81) [(299) |(677) [(472) |(3.78) |(3.43) |(3.35)

15V6DAC | 264 219 173 45 46 |102 [198 146 96 87 85
(10.39) |(862) |(©81) |(1.77) [(1.81) [(4.02) |(7.80) [(5.75) |(3.78) |(3.43) |(3.35)

20V6DAC | 287 242 196 - |45 46 125 | 221 169 9. |87 85
(11.30) |(9.53) |(7.720 |(.77) [(1.81) [(4.92) |(8.70) |(6.65 |(3.78) |(3.43) |(3.35)
30V6DAC | 300 237 191 63 46 122 216 170 . |14 |87 08

(11.81) |(033) |(7.52) |(2.48) |(1.81) |(4.80) |(8.50) |(6.69) |[(4.49) |(3.43) |(3.86)

"[4oveDAC [ 337 274 - |228 63 46 159 | 253 207 14~ |87 08
(1327) |(10.79) |(8.98) |(2.48) [(1.81) [(6.26) [(9.96) [(8.15) |(4.49) |(3.43) |(3.86)

50V6DAC | 377 314 268 63 46 199 |[293 247 114 |87 98
(14.84) | (12.36) |(10.55) [(2.48) | (1.81) |(7.83) [(11.54) [(9.72) |(4.49) [(3.43) |(3.86
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4.4 Z-Series Dimensional Drawings

in mm (inches)

Type Flange dimensions -
SGMS- ™A LB IC [ LEJ LW [LG | WH ]| W] Lz
10V6DAC | 115 0 100 |3 3 10 [130 |45 |7
(453) | %5 -o0035 |(394) |(0.12) |(0.12) |(0.39) |(5.12) |(1.77) | (0.28)
0
(874 _ 0.0014)
15V6DAC | 115 0 100 |3 3 10 [130 [45 |7
(453) | 95-0035 [(3.94) [(0.12) [(0.12) [(0.39) |(5.12) |(1.77) | (0.28)
0
(3.74 _ 0.0014)
20V6DAC | 115 0 100 |3 3 10 [130 [45 |7
(453) | 95-0035 [(3.94) [(0.12) |(0.12) |(0:39) |(5.12) |(1.77) | (0.28)
0
(3.74 _ 0.0014)
30V6DAC | 145 0 130 |6 6 12 [165 |45 |9
(6.71) | 110-0.035 |(5.12) [(0.24) |(0.24) |(0.47) |(6.50) |(1.77) | (0.35)
0
(4.33 _ 0.0014)
40V6DAC | 145 0 130 |6 6 12 [165 |45 |9
.71) | 10— 0035 [(5.12) |(0.24) |(0.24) |(0.47) | (6:50) |(1.77) | (0.35)
0
(4.33 _ 9.0014)
50V6DAC | 145 0 130 |6 6 .[12 165 [45 |9
5.71) | 110-0.035 |(5.12) [(0.24) |(0.24) | (0.47) | (6.50) | (1.77) | (0.35)
0 -
(4.33 _ 90014
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SERVO SELECTION AND DATA SHEETS i
4.4.1 Servomotor Dimensional Drawings cont.

in mm (inches)

Type Shaft end dimensions Approx.
SGMS- - mass
s - s1 Q kg
. . (Ib)
10V6DAC 0 30 40 6.0

24 _0013 |(1.18) |(1.57) |(13.22)

o
(0.94 _ ¢.0005)

15VeDAC| ,, 0 30 (40 [75
24 _ 0013 |(1.18) |(1.57) |(16.53)

0
- [(0:94 _ ¢ 0005)

20V6DAC 0 30 |40 |85
24 _ o013 |(1.18) |(1.57). [ (18.73)

0
(0.94 _ ¢ 0005)

30V6DAC 0 30 55 14
28 _ 0013, |(1.18) |(2.17) |(30.86) :

0
(1.10 _ ¢.0005)

40V6DAC 30 55 17

0
28 _ 0013 |(1.18) |(2.17) |(37.47)

0
(1.10 _ ¢.0005)

50V6DAC 0 30 |55 (20
28 _ 0013 |(1.18) | (2.17) |(44.08)

0
(1.10 _ ¢ 005)

Note Incremental encoder (4096 P/R) is used as a detector.

» Motor Connector Wiring Specifications

A | U phase (
DA B | Vphase
c, B C| W phase
D | Frame ground (FG)

e Brake Connector Wiring

Ay A | Brake terminal
% B | Brake terminal
oB C

e As for connector wiring on detector side, refer to page 199.
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(3) Absolute encoder (15 bit : 8192 P/R)

44 Z-Se_ries Dimensional Drawings

L
w LR
LT LM [ .04 ]
LG LE L
g! {00 0016) ,ﬁ }
) ! K
g : 2 A7 TN
O 19 Q ’4>
—— S
ol [—TF %
g~ ) E M
% L oTom]  eez !
i Z] (0 0008) MT‘(.-‘. Holes %
KB1_
K2
Detailed View of Shaft End
LR
I
LFY
sH—F[q
&
Q
in mm (inches)
Type L LL LM LR LT KB1 KB2 KL1 KL2
SGMS-
10VSD 208 163 103 |45 60 76 142 96 87
(8.19) |(6.42) |[(4.06) |(1.77) |(2.36) |(2.99) |(5.59) [(3.78) |(3.43)
15VSD 234 189 129 45 60 102 168 96 87
(921) [(7.44) [(5.08) |(1.77) |(2.36) | (4.02) |(6.61) [(3.78) |(3.43)
20VSD 257 212 152 45 60 125 191 96 87
(10.12) |(8.35) |(5.98) |(1.77) |(2.36) |(4.92) |(7.52) |(3.78) |(3.43)
30VSD 276 213 153 63 60 122 192 114 87
(10.87) [(8.39) |[(6.02) |(2.48) |(2.36) | (4.80) [(7.56) [(4.49) | (3.43)
40VSD 313 250 190 63 60 159 229 114 87
(12.32) |(9.84) |(7.48) |(2.48) |(2.36) [(6.26) | (9.02) |(4.49) |(3.43)
50VSD 353 290 230 63 60 199 269 114 87
(13.90) |(11.42) |(9.06) |(2.48) |(2.36) | (7.83) | (10.59) |(4.49) |(3.43)
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SERVO SELECTION AND DATA SHEETS .
4.4.1 Servomotor Dimensional Drawings cont. ) )

in mm (inches)

Type - Flange dimensions_
SGMS- A [ LB Ic |LE |LF | e | tH]|] W/ Lz
10VSD 115 100 3 3 10 130 45 7

o. |
(453) | 95-0035 [(3.94) [(0.12) |(0.12) |(0.39) |(5.12) | (1.77) |(0-28)

0
(3.74 _ g.00i4)

15VSD | 115 0 100 |3 |3 10 :|130 |45 |7
453) | 9 -003 |[(394) [(0.12) |(0.12) | (0:39) | (5.12) | (1.77) | (0:28)

. .0
- (374 _o0014)| -

20vSD | 115 o - |100 |3 3 10 130 |45 7
1@a53) | 95-0035 |(394) |(0.12) |(0.12) |(0.39) |(5.12) (1.77) |(0.28)

"0
(3.74 _ 0.0014)

30VSD | 145 0 130 |6 6 12 |165 |45 |9
5.71) | 1190035 |(5.12) |(0.24) |(0.24) |(0.47) |(6.50) | (1.77) |(0:35)

0
(4.33 _ .0014)

40VSD | 145 o |130 [6 6 12 |165 |45. |9
.71) | 119- 0035 |(5.12) | (0.24) |(0.24) |(0.47) | (6.50) | (1.77) |(0.35)

0
(4.33 _ 0.0014)

50VSD | 145 o |13 [6 |6 12 |165 |45 |9
&.71) | 110- 0035 |(5.12) {(0.24) [(0.24) | (0.47) | (6.50) | (1.77) |(0:35)

0
(4.33 _ g.0014)
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in mm (inches)

4.4 X-Series Dimensional Drawings

Type Shaft end dimensions Approx.
SGMS- mass
S s1 Q kg
(b)
10VSD 0 30 40 5.0
24 _0013 |(1.18) | (1.57) | (11.02)
y 0
(0.94 _ 4.0005)
15VSD 0 30 40 6.2
24_ 0013 |(1.18) | (1.57) |(13.66)
0
(0.94 _ 4.0005)
20VSD 0 30 40 7.4
24 _0.013 |(1.18) | (1.57) | (16.31)
0
(094 _ ¢ 0005)
30VSD 0 30 55 11.5
28_0013 |(1.18) |(2.17) |(25.35)
0
(1.10 _ .0005)
40VSD 0 30 55 14.5
28_0013 [(1.18) |(2.17) |(31.96)
0
(110 _ 4,0005)
50VSD 0 30 55 17.5
28 _ 0013 |(1.18) |(2.17) |(38.57)
0
(1.10 _ ¢,0005)

Note Absolute encoder (15bit : 8192 P/R) is used as a detector.

» Connector Wiring on Detector Side

Receptacle: 97F3102E20-29P
Plug (To be prepared by customer): JAOBA-20-29S-J1-EB
Cable Clamp (To be prepared by customer): JL04-2022CKE(CI()

Encoder Winng Specifications

A channel output

/A channel output

B channel output

/B channel output

Z channel output

/Z channel output Reset

ov 0V (battery)

oD Z|(Zfr|x

+5V DC 3.6V (battery)

“ITIleo|mmolojwo >

FG (Frame Ground)

Note These are the general specifications when an absolute encoder is used.
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SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings cont.

e Connector Wiring on Motor Side

A | U.phase

) B | V phase

e, B C [ wphase
= D | FG (Frame Ground)

Note Receptacle, plug and cable clamp differ depending on the capacity. Refer to 3) Connectors on
Detector and Motor Sides (page 210).
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(4) Absolute encoder (15bit : 8192 P/R), with brake

tL

LG

LE

0100

KLt
X132
[1%]

LTI

-+

B——{

4.4 X-Series Dimensional Drawings

e
e
L
3 '8[ 3[
. . .
Q
in mm (inches)
Type L LL LM LR LT | KB1 KB2 KB3 | KL1 | KL2 | KL3
SGMS-

10VSDAC | 252 207 147 45 60 76 186 120 96 87 85
(992) |(8.15) |(5.79) |(1.77) |(2.36) [(2.99) [(7.32) |(4.72) |(3.78) |(3.43) |(3.35)

15VSDAC | 278 233 173 45 60 102|212 146 96 87 85
(10.94) [(9.17) [(6.81) [(1.77) |(2.36) |(4.02) [(8.35) [(5.75) |(3.78) |(3.43) |(3.35)

20VSDAC | 301 256 196 45 60 125 235 169 96 87 85
(11.85) [(10.08) |(7.72) [(1.77) [(2.36) [(4.92) |(9.25) {(6.65) |(3.78) |(3.43) |(3.35)

30VSDAC (314 251 191 63 60 122 230 170 114 87 98
(12.36) |(9.88) |(7.52) |(2.48) [(2.36) |(4.80) |(9.06) |(6.69) |(4.49) |(3.43) |(3.86)

40VSDAC | 351 288 228 63 60 159 267 207 114 87 98
(13.82) |(11.34) |(8.98) |[(2.48) |(2.36) |(6.26) |(10.51) [(8.15) |(4.49) [(3.43) |(3.86)

50VSDAC (391 328 268 63 60 199 307 247 114 87 98
(15.39) [(12.91) |(10.55) |(2.48) |(2.36) [(7.83) [(12.09) [(9.72) |[(4.49) |(3.43) | (3.86)
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SERVO SELECTION AND DATA SHEETS ; . ;
4.4.1 Servomotor Dimensional Drawings cont. .

- = in mm (inches)

Type "Flange dimensions
| SGMS- ["ia LB IC | LE | LF | LG | LH | W [ LZ
10VSDAC | 115 0 100 3 3 10 130 45 7

(453) | 95-0035 [(3.94) |(0.12) |(0.12) [(0.39) |(5.12) (1.77) | (0.28)

- 0 -
(3.74 _ 90014

15VSDAC | 115 0 100 (3 3 10~ [130 |45 7
: 453) | 95-0035 |(3.94) |(0.12) |(0.12) |(0:39) |(5.12) |(1.77) |(0.28)-

0
(3.74 _ 0.0014)

20VSDAC [ 115 o - (100 |3 |3 10 |[130 [45 |7

453) | 95-0035 |(3.94)((0.12)7|(0.12) |(0.39) |(5.12) |(1.77) |(0.28)
o _

(374 _ 0.0014) T

30VSDAC (145 | - 0 130 |6 6 12 [165 |45 |9
_ |71 | 110- 0035 |(5.12) |(0.24) | (0.24) [(0.47) |(6.50) |(1.77) |(0.35)

0
. (4.33 _ g 0014)|
40VSDAC | 145 0 130 |6 6- |12 165 |45 |9 _
5.71) | 1100035 |(5.12) |(0.24) | (0.24) |(0.47) |(6.50) |(1.77) |(0.35)
0
(4.33 _ 0.0014)

50VSDAC | 145- 0 130 6 6 12 165 45 9
6.71) | 110 - 0035 |(5.12) |(0.24) | (0.24) |(0.47) |(6:50) |(1.77) |(0.35)

0 -
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4.4 Z-Series Dimensional Drawings

in mm (inches)

Type Shaft end dimensions Approx.
SGMS- mass
s S1 Q kg
(Ib)
10VSDAC 0 30 40 6.5

24 - 0013 |(1.18) |(1.57) | (14.33)

0
(0.94 _ 4 0005)

15VSDAC 0 30 J40 |80
24 - 0013 |(1.18) | (1.57) | (17.63)

0
(0.94 _ 0005

0 30 40 9.0
24 - 0013 |(1.18) | (1.57) |(19.84)

0
(0.94 _ 4,0005)

30VSDAC 0 30 55 14.5
28 _ 0013 |(1.18) |(2.17) (31.96)

20VSDAC

0
(1.10 _ ¢ 0005)

40VSDAC 0 30 55 175
28_0013 ((1.18) |(2.17) | (38.57)

0
(1.10 _ 40005

50VSDAC 0 30 [55 [205
280013 [(1.18) |(2.17) |(45.18)

0
(1.10 _ 5,0005)

Note Absolute encoder (15bit : 8192 ‘P/R) is used as a detector.

* Motor Connector Wiring

Motor Wiring Specifications
A | Uphase
B | Vphase
C | W phase
D | Frame ground (FG)

* Brake Connector Wiring

Brake Wiring Specifications

> Ao A | Brake terminal
C,p B | Brake terminal
-C

» As for connector wiring on detector side, refer to page 205.
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SERVO SELECTION AND DATA SHEETS .

4.4.1 Servomotor Dimensional Drawings cont.

3) Connectors for Detectors, Motors, and Brakes

There are two types of Connectors for Detectors, Motors, and Brakes; Standard Connectors

and Connectors based on IP67. Standard Connectors are non-dripproof.

Standard Connectors (Not based on IP67)

A Brake Connector is necessary for Servomotors with Holding Brake.

Connectors for SGM[ Servomotors

Motor Type Connectors on Motor Side
Receptacle Plug Type Cable Clamp Type* Manufacturer
Type Angle Straight
(L-shaped)
SGMS- 10v[OD |CE05-2A18- CE05-8A18- CA05-6A18- CE3057-10A-%k DDKLTD
20vOD _
30VOD | JLO4HV-2E22- | JLO4V-8BA22- JLO4V-6A22- JL04-2022CK (k>k) Japan Aviation
40VCID 22PE-B 22SE-EB 22SE-EB Electronics
Industry, Ltd
50vCID
SGMG- 05v(OD | CE05-2A18- CE05-8A18-  -| CE05-6A18- CE3057-10A-k DDKLTD
ooviD |1 OoPD-B 10SD-B-BAS 10SD-B-BSS
13vOD
20VOD |JLO4HV-2E22- | JLO4V-8A22- JLO4V-6A22- JL04-2022CK (kk) Japan Aviation
30vVCD 22PE-B 22SE-EB 22SE-EB Electronics
Industry, Ltd
44v(D : - . . : )
Detector 97F3102E20- JAOBA-20-29S- | JAOBA-20-29S- | JL04-2022CK (>k>k) Receptacle:
29pP J1-EB J1-EB DDK LTD.
Plug, cable
clamp: Japan
Aviation
Electronics
Industry, Ltd
Connector on To be provided by customer.
motor side already '
provide.
* See the table “Cable clamp types classified according to lead wire diameter” on page 212.
SGM[ Holding Brake Connectors
Motor Type Receptacle Plug Type Cable Clamp Type Manufacturer
Type Angle Straight
(L-shaped)
All Brake CE05-2A10SL- | CE05-8A10SL- | CE05-6A10SL- | CE3057-4A-1 (D265) DDK LTD
3PC-B (Brake [3SC-B-BAS 3SC-B-BSS (Applicable cable
side) - diameter: ¢3.6 to ¢5.6)
Connector on To be provided by customer
motor side already
provide.
Note 1) The connectors for a detector are the same regardless of the motor type being used.
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'ﬁ

Note 1) The connectors for a detector are the same regardless of the motor type being used.
2) Select an appropriate cable clamp type.
IP67-based Connectors
A Brake Connector is neéessary for Servomotors with Holding Brake.
SGM[] Servomotor Connectors
Motor Type Receptacle Plug End Bell: Cable Clamp | Manufacturer
Manufactured by Japan
Aviation Electronics
Industry, Ltd.
Back Shell:
Manufactured by Daiichi
Denshi Kogyo K.K.
Angle Straight
(L-Shaped)
M|SGMS- 10vVOOD |CE05-2A18- | MS3106A18- | CE-18BA-S CE02-18BS-S | CE3057-10A- | Daiichi Denshi
o 15VOID 10PD 10S(D190) Kogyo K.K
t (MS3102A18-
0 20vCD | 10P)
r 30VOD | JLO4HV-2E22- | JL04V-6A22- | JLO4-22EBL JLO04-22EB JL04-2022CK | Japan Aviation
4 D 22PE-B 22SE (>k3k) Electronics
OVLOID | (Ms3102a22- industry, Ltd.
50vOD |22P)
SGMG- 05V[OD |CE05-2A18- |MS3106A18- | CE-18BA-S CE02-18BS-S | CE3057-10A-k | Dauichi Denshi
VD 10PD 10S(D190) Kogyo K.K
09VLD | (Ms3102A18-
13vOD | 10P)
20VD | JLO4HV-2E22- | JLO4V-6A22- | JLO4-22EBL JL04-22EB JL04-2022CK | Japan Aviation
VD 22PE-B 22SE (k%) Electronics
30VOID | (Ms3102A22- industry, Ltd.
44VOD | 22P)
Detector 97F3102E20- | MS3106A20- | CE-20BA-S CE02-20BS-S | CE3057-12A-% | Dauchi Denshi
29P 295(D190) Kogyo K K
(MS3102A20- :
29P)
\ . J L J —_
Connectoron | To be selected Not required if flexible conduit is used
motor side if flexible
already conduit 1s
provided used

To be prepared by customer
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4.4.1 Servomotor Dimensional Drawings cont.

SGM[I Holding Brake Connectors

Receptacle . Plug End Bell: - -Cable Clamp Manufacturer
Manufactured by Japan .
Aviation Electronics
Industry, Ltd.
Back Shell:
Manufactured by Daiichi
Denshi Kogyo K.K.

Angle Straight
(L-Shaped)

Brake CE05-2A10SL- | MS3106A10SL- | CE-10SLBA-S CE-10SLBS-S | CE3057-4A-1 -~ | Danchi Denshi
3PC - 3S (D190) Kogyo K K
(MS3102A10SL
-3P)

(. _J J — N g
Y Yo _ T~

Connector on To be selected Not required if flexible conduit is used

motor side if flexible .

already conduit is used R

provided

To be prepared by customer

Note 1) The connectors for a detector are the same regardless of the motor type being used.

2) To ensure compliance with IP67, always use the plug, End Bell, Back Shell and cable
clamp specified above. -

3) End Bell is a product of Japan Aviation Electronics Industry, Ltd. Back Shell is a product
- of Daiichi Denshi Kogyo K.K.

4) Select an appropriate cable clamp type (mark >k >k) according to the lead wire diameter.
See Table below. -

5) () inthe receptacle column shows the standard (non-dripproof) type. However, both are
“actually the same receptacles.

e Cable clanmip types cIassified‘acborciing to lead wire diameter -

Cable Clamp Type Lead Wire Diameter Range
CE3057-10A-1 910.5 to ¢14.1
CE3057-10A-2 98.5 to $11.0
CE3057-10A-3 6.5 to $8.7
CE3057-12A-1 . _| 912,510 $16.0
CE3057-12A-2 $9.5t0 $13.0
CE3057-12A-3 $6.8 to $10.0
JL04-2022CK (09) ; ; $6.5 to $9.5
JL04-2022CK (12) ‘ $9.5 to $13.0
JL04-2022CK (14) . $12.91t0 $16.0
- JL04-2428CK (11) ] 9.0 to ¢12.0
JL04-2428CK (14) - - $12.0 to $15.0
JL04-2428CK (17) _ $15.0to ¢18.0 R
-| JLO4-2428CK (20) . $18.0 to $20.0
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4.4 2-Series Dimensional Drawings

’ 4.4.2 SGDC Servopack and JUSP Converter Dimensional Drawings

1) The dimension drawings of the SGDC Servopack and JUSP Converter are broadly
grouped according to capacity into the following five categories.

Servopack

(1)0.5t0 3.0 kW

(0.7 to 4.0 HP)

(2) 5.0 kW
(6.7 HP)

Conver_ter
’ (3)8A
(4)15A

(5)30 A

(Type: SGDC-05DSA to 30DSA)

(Type: SGDC-50DSA)

(Type: JUSP-ACP08GD)

(Type: JUSP-ACP15GD)

(Type: JUSP ACP30GD)
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4.4.2 SGDC Servopack and JUSP Converter Dimensional Drawings cont.

214

Servopack

(1) 0.5 to 3.0 kW (SGDC-05DSA to 30DSA)

50 .(197)

320(12 60)
25(0 98) 25(0 98)
- 190(7 48) 130(5 12)
[ [=2)
gl 5el S 5(0 20)__
i 9 e
7 olt| | i [) z
m.:E 2L
Srarde - -
— s T 5
&R ‘N\I - UIJ‘ ":",
T TR +— b
:! ‘ § i Name Plate 3
q0° SR X
ol s\_l 2]
o g
0| | 8|8 [
o | | R )
- —t  |35|. 170(669) e
ol Bo| 8 (139 '
ele Note 2 Arr flow
2-¢6 MTG Holes (Cooling Arr 2 5m/s)
(024 Dia) 250 Note 1 (98 43in/s)
Heatsink _

Note

Protection Cover

-]
&
o ™
-le
- @ 8
—— . el N
A
. =3
' 2| 8|8
Cut out = N o
S| 5| 3
. , o ®| B
[} [¢] (]
4-M5 Taps ~
Ty |1 21S
b
21 185 <2 3
(083 |[(073) =3
4 || 395 65
(016) | (156) | (026)
50
(197)

Dimensions in mm (in.)

Approx Mass: 3.5 kg (7 72 Ib) (SGDC-05 to 15DSA)
37 kg (8.16 Ib) (SGDC-20 to 30DSA)

1) Keep the space for the protection cover.

2) This unitis forced cooling air system. This heatsink needs cooling air 2.5 m/s and over.

e SGDC-05DSA to 30DSA

Symbols Connector on Servopack side Note
1CN, 6CN 10226-52A2JL Manufactured by 3M
2CN 10220-52A2JL
3CN 1-316131-2 Manufactured by AMP
7CN 10214-52A2JL ‘Manufactured by 3M
8CN DE11-4DP-2DS(52) Manufactured by HIROSE




4.4 3-Series Dimensional Drawings

%‘—

(2) 5.0 kW (SGDC-50DSA: 6.7 HP)

ol 8
- o
5. (295) 320(12 60) - - al
:)242 125 {049) 190(7 48) . 130(5 12) ® ST
©49) SR | 5(0.20) i i
N A A= & ' e
; of ® |
.'uum & ™ - |
i
%,_ ]
oz, - |
== =| = | =
Rl & |B 3 . ,
o gl NamePlate g b= |
g glg & 1
2 5 3|8 o B I
il ' SR
|82
g| |3
. Cut out 8| 8 3;
ORI o oo ;
e P (35|  170(6 69) - i
ol B (138) .
m WS ; CNciteZAAlrFlr?]\;v ' ' |
197 = 250 Note 1 ing Air 2 5m/s |
4-08 M{‘G I-Zoles ! (98 43)'"/5)
(0 24 Dia) ! . .‘
Heatsink !
110° 4-M5 Taps ! _ !
—J \ <
v Qe
- v
OF =~
Protection 85 50 6 " 8
over; (0 33) (197) (024) e
4 645 65
(0 16) (254) {0 26)
75
90° @95)
K . Mounting Hole Processig
l J Note 1
4 63 ;.8 50 Approx Mass 4 3kg(9 48 Ib)

(016) (248) (031) (197)
Dimmensions in mm (in.)

Note 1) Keep the space for the protection covers.

2) This unit is forced cooling air system. This heatsink needs cooling air 2.5 m/s and over.

e SGDC-50DSA

Symbols Connector on Servopack side Note
1CN, 6CN 10226-52A2JL Manufactured by 3M
2CN 10220-52A2JL
7CN 10214-52A2JL
8CN DE11-4DP-2DS(52) Manufactured by HIROSE
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4.4.2 SGDC Servopack and JUSP Converter Dimensional Drawings cont.

Converter

(3) 8A (JUSP-ACP08GD)

.

( L. .._. .245964). .
75 (295 - Co .
. = = 6 —~
125 | .55 125 | Rg8 1907 48) 2520 e
(049) (197) (049) qlote 5(0.20)__{ } « -
< H— - E ?3"
7 | "lr'—_‘:n'——'_\ ' , lede
55 - X , ) %_ INEE
Breen La’ 3 " - N
- i :,_ - < . ' '
n g
SERORATR | g|-g _Name Plate nﬂ c . Sg@
MR A 3 cutouT' | e
T sl sls ; i ik ' Slsls
—— 2| 8 1 8 8|3
—— ®| ™| o™ - - ® o™
- - ! ' 1
- - — -
L u 0! ) _ R
- lo o T} ": R - '
s =1 =] - ArFlow
al 8|22 3 Notez % i: |
e e i i1
_g_] =~ Cooling Air 2 5nv/s .
(98 43ins) 4-M5 Taps )
T Q'C' =)
8.5 L 50 6
033 197 024
{ 4 ) %45) ¢ 535
(016) | (254) | (026)
Heatsink 75
(2 95)
o Mounting Hole Processing
el a1 g
(024) (240) -(031) Dimensions in mm (in )
Approx Mass 2 8 kg (6.17 Ib) ‘

Note 1) Keep the space for the protection cover.

2) This unit is forced cooling air system. This heatsink needs cooling air 2.5 m/s and over.
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(4) 15 A (JUSP-ACP15GD)

100 94) 320(12 60) |
12. 75 12 5(0 49 = &
459 (2 95) a;( .3 190(7 48) 130(5 12) . ) 3
049 o|~9 8 5(0 20) ol &
NeT o -'[' 6 2
IS & puny 1 . _ ] § e e
M i = ,
g_% _
Bl L
e | !
o
“Hjs g 8|8 B Cutout || & |
: a ;_ ;_ Name Plate ! E 5 § E
S ala 3 - 2 =1
2 2 B S| §|3
o 88 : g 8|8
4-M5 taps
S =) |y
= 170(6 69 1 8z a
ole L 170(669) | T P
8 Z% b4 GNate2 Ar Flow o8 % 3
== ing Air 2 5m/s e |e
4-06 MTG Holes . 250 Note 1 (Cooling ) hs)
(0 24 Dia) o5 Il 7 .
a (033)[ (295 ) || (024)
Heatsink 4 895 65
(018) | (352) |(026)
100 _ |
(394)

-Mounting Hole Processig.

Dimensions in mm (in.)
_Approx Mass' 5 kg (11 02 Ib)

8 1305

©31)  (514)

Note 1) Keep the space for the protection covers. )
2) This unit Is forced cooling air system. This heatsink needs cooling air 2.5 m/s and over.

* JUSP-ACP15GD

Symbols Connector on Servopack side Note
1CN 1-3563079-2 Manufactured by AMP
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(5) 30 A (JUSP-ACP30GD)

) 278(10 94)
190(7 48) 88 |
150(5.91) | 5020, _LB4) . :
245 | . 100 1,245 (096) S| @33 30 . _
394 I~ = i = |2
_ (0 96) (394) 18,8 g @28) g | 4-M5Taps .‘;:_2 2
e 45 S A e
. gl T ]
YASKANA T T T~ 1
'..’l!ﬂ—
g \1 : i
P - : ) N P
o o=l A Name Plate < = 8|®
gl 8|’ [F’ Cut Out AN
o| Y2 iz o Tig
5| gl ¢ ' 3 ; '8l 818
- ®| @ N @ @M
™| @] o ! i
- | |
. i ' ' H
| ! !
- - — - ) — f
2 ¢ —— i ¢« e
-~ |l & -~ =
%;MTG. Holes S8R9 S Now2 SR
(024 Dia) e = . (Cooling Air 2 5mVs g’le
Protection 245 Note 1 (98 43in/s)
(9 65) ] 19 100 18
" . Heatsink (75| (394) ©71)
6 137 7
] (0 24) (539) (0 28)
i 150
| (591)
'i Mounting Hole Processing
i
. !
BRSNS Nowy | _
(213) \ ' Dimensions in mm (in)
' i Approx. Mass 9 kg (19.84 ib)
9;& .L —_i
0728 5‘3315 0831 . 230Note1 !
(028) (531) (031) (9 06)

Note 1) Keep the space for the protection covers.
- 2) This unit s forced cooling air system. This heatsink needs cooling air 2.5 m/s and over.

. 3) Keep the another unit 50 mm and over apart from the fan for the cooling air.
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. 4.4.3 Digital Operator Dimensional Drawings

1) The following Digital Operator is available.

JUSP-OP02A-2 (Hand-held Type)

63 (2.48)

18.5,(0.73)
2-94.5 7

(¢0.18) \|

MTG SET L

HOLES |\¥ _j_

J_ﬁ

EIEEEE |

! DIGITAL
SERVOPACK  OPERATOR
JUSP-OP02A
ALARM OSPL '
TseT
406 1
|
7 YASKAWA

Plug :10114-3000VE %

‘ Shell 10314-52A0-008
(SUMITOMO 3M Limited) Approx. Mass: 0.18 kg (0.40 Ib)

125 (4 92)
135 (5.31)

g

ZAL
(8) L

1000

Dimensions in mm (in.)
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4.5.1 Selecting Peripheral Devices

4.5 Selecting Peripheral Devices ' B .

This section shows how to select peripheral devices using flowcharts. Order lists for Servo-
motors, Servopacks, digital operators, and peripheral devices are also included.

4.5.1 Selecting Peripheral Devices

" Select the peripheral devices using the flowcharts on the subsequent pages.

‘The items below are not included in the flowcharts. Refer to Section 4.6 Specifications and
Dimensional Drawings of Peripheral Devices. - c

« Variable resistors for speed setting
« Encoder signal converter units

e Cables for connecting PC and Servopack
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) 4.5 Selecting Peripheral Devices

<Flowchart for Peripheral Device Selection>

Motor penpheral device selection
Step 1 start

No
Motor capacity 1s
less than 3 kW?
Selecting a motor connector
(Servo side)
A motor connector is
needed (motor side).
without cable

. Connector with
cable

with cable Connector kit
JZSP-CEMO02-1

Motor cable

3m JZSP-VEMO1-1
5 m: JZSP-VEMO01-2
10 m: JZSP-VEM01-3
15 m. JZSP-VEMO01-4
20 m: JZSP-VEMO01-5

Does the selected\/v“hollt brake

motor have a brake?

Selecting a brake power supply
With brake

Brake power supply Is:
needed.

_ LPSE-2H01 Brake Power
Supply Unit

Selecting a connector motor ]

(Motor side)

Selecting a motor connector
(Motor side)

Refer to 3) of 4.4.1“Connectors for detectors, motors
and brakes (page 210 to 212)

Motor peripheral device selection-
Step 1 completed
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4.5.1 Selecting Peripheral Devices cont.

C Motor peripheral device selection: Step 2 start )

:

Encoder cable is needed

Selecting Encoder Cable

Incremental Absolute encoder
encoder or absolute

encoder?

(To next page)

Selecting Incremental

Encoder Cable Incremental encoder

Connector only

(Servo side) Conrtector only (Servo side) Wires only

or connector with cable or
wires only?

3 m B9400064-1
5m B9400064-2
10m B9400064-3
15m B9400064-4
20 m B9400064-5

JZSP-VEP0O2 * Connector with cable

Loose wire, straight
plug, or L-shaped plug
on the encoder side?

Straight Plug Loose Wire

L-shaped Plug

""Select one of the following
according to cable length

Select one of the following
according to cable length

(== ®

Select one of the following
according to cable length

Cor—&

Co——t)

_ T i ®

Motor penipheral device selection.
Step 2 completed
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Selecting Absolute @
Encoder Cable ' Absolute
Connector only G tor only (S W |
H onnector only (Servo ires onl
(Servo side) side) or connector with y
cable or wires only? 1
3m DP8409123-1
JZSP-VEP02 Connector with cable | 31 Dhasoatana
10m DP8409123-3
15m DP8409123-4
' 20 m DP8409123-5
Loose wire, straight plug, or
L-shaped plug on the en-
coder side?
L-shaped Plug Straight Plug Loose Wire
Select one of the following Select one of the following Select one of the following
according to cable length according to cable length according to cable length

(35;"8") JZSP-VEP10-1 ?s;nsm JZSP-VEP10-6 3m JZSPVERTIT
9 8it
?1’2 at) JZSP-VEP10-2 ;5;2 Pon JZSP-VEP10-7 (5,,, ) JZ5PVEPTI2
16 4ft
10m JZSP-VEP10-3 10m JZSP-VEP10-8 1<§m : JZSP.VEP11-3
(32 8ft) (32 8ft) 52 o) { JZSP-VEP11-3 ]
‘5(T9 2 JZSP-VEP10-4 15(";; oiy IZSP-VEP109 15m ZSPVEPTIG
(49 2tt)
20m JZSP-VEP10- 20m JZSP-VEP10-10
(65 6f)) S 05 (65 6ft) 20m JZSP-VEP11-5

(65 6ft)

il !
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Selecting a Converter i C - C - Converter selection: Start )

Select the éonverter from the Servopack

Converter selec;ion method

"« For one axis drive

Servopack capacity 3.0 kW or less- - - Converter JUSP- ACP08GD
Servopack capacity 5.0 kW or less - - - Converter JUSP-ACP15GD or

JUSP-ACP08GD JUSP-ACP30GD | jusp-ACP30GD

» For multi-axis drive (6-axix max )
Total capacity of Servopacks

x load factoris 3.5 kWorless - - - - - Converter JUSP-ACP08GD *
7.0kWorless. - - - - Converter JUSP-ACP15GD
14kWorless - - - - - Converter JUSP-ACP30GD

*Even if load factor is low, Servepack SGDC—SODDA cannot be com-

bined with JUSP-ACP08GD

! JUSP-ACP15GD

Regeneratlve resistor.unit is needed.
JUSP-RA06

) : _ Regenerative resis- -
Regenerative resistor connector is needed. tor unitis needed
JZSP-CEE00-1 Regenerative Resistor Connector Kit JUSP-RAQ7
! 1
Main power line noise Main power line noise Main power line noise
filter 1s needed. filter 1s needed. filter 1s needed.
FN351-16/29 FN351-25/29 - FN351-50/33
(SCHAFNER) (SCHAFNER) (SCHAFNER)

A noise filter for the control circuit power line 1s needed. .
FN2070-6/06 (SCHAFNER)

Selecting MCCB Line Filter

MCCB is needed
MN50-CF (Mitsubishi Electric)

Y

Surge suppressor is needed
To be prepared by customer.

C Converter selection: Completed )
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C

Servopack and Converter
Peripheral Device Selection: Start

)

A flat cable and the DC bus are needed.
Select according to the Servopack and
Converter selected.

Refer to the following table.

/

Select a DC bus and flat cable.

C

Servopack and Converter Penipheral
Device Selection- Completed

4.5 Selecting Peripheral Devices

DC bus and flat cable should be selected in accordance with the width of JUSP-converter and
Servopack. Use the table below to specify the Unit to be combined.

Converter Servopack A (1) DC Bus (2) Flat Cable
For Connecting | JUSP-ACP08GD | SGDC-05DSA to |JZSP-CEB02-3 |JZSP-CEC02-1
Converter with SGDC-30DSA
Servopack SGDC-50DSA | JZSP-CEB02-6 -
JUSP-ACP15GD |SGDC-05DSA to |JZSP-CEB02-2 JZSP-CECO02-2
SGDC-30DSA
SGDC-50DSA JZSP-CEB02-7
JUSP-ACP30GD | SGDC-05DSA to | JZSP-CEB02-8
SGDC-30DSA .
SGDC-50DSA JZSP-CEB02-5
Servopack A Servopack B (1) DC Bus (2) Flat Cable
For Connecting SGDC-05DSA to | SGDC-05DSA to | JZSP-CEB02-6 "JZSP-CECO02-1
between SGDC-30DSA SGDC-30DSA )
Servopack SGDC-50DSA | JZSP-CEB02-9
SGDC-50DSA SGDC-05DSA to | JZSP-CEB02-5 JZSP-CEC02-4
SGDC-30DSA
SGDC-50DSA JZSP-CEB02-4
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4.6.1 Cable Specifications and Peripheral Devices

4.6 Specifications and Dimensional Drawings of Peripheral '
Devices

This section shows the specifications and dimensional drawings of the peripheral devices
required for the Z-Series servo system. The sequence of peripheral devices is given by the
Flowchart for Peripheral Device Selection in Section 4.5.1 Selecting Peripheral Devices.

4.6.1 Cable Specifications and Peripheral Devices

1) The cable sizes and peripheral devices for SGDC Servopacks are listed in the following

-tables.
The cable specifications were selected under conditions of three cables per bundle at an
ambient temperature of 40°, with the rated current flowing.

External - Converter Type | . Cable Size (mm?2)
Terminal Name Terminai
| symbol JUSP-ACP08GD JUSP-ACP15GD JUSP-ACP30GD

On-line | Main Circuit {11, 12, L3 HIV 3.5 or more HIV 5.5 or more HIV 14 or more
Terminal .| Power Input -
- | Terminal . -

Control A1, A2 HIV 1.25 or more

Power Input i

Terminal .
Off-line | Ground HIV 2.0 or more
Terminal | Terminal @

External Servopack Type Cable Size (mm?)
Terminal Name .
h Terminal =
Symbol 05 10 . 15 20 30 50

On-line” | Motor 3CN (for 05t0 30) U, |[HIV 1.25 or more HIV 2.0 or |HIV 3.5 or more
Terminal | Connection |V, W (for 50) al ] more
Terminal i
Off-line | Control I/O | 1CN, 6CN Core of twisted pair or twisted pair shield wires: 0.12 mm? or more
Terminal | Signal . . _ | ©Outside dimensions of tinned annealed copper twisted wires:
Connector max. 16 (for 1ICN, 6CN), max. 11 (for 2CN)
PG Signal |2CN
Connector
Ground HIV 2.0 or more
Terminal @ .

Note 1) Cable size selection conditions: Ambient temperature 40°C, 3 wires per bundle, and
rated current flowing

2) For the main circuit, use cables with a dielectric strength of 600 V or more.

3) Ifthe cables are laid in a duct (rigid PVC tube or metal pipe), allow for the reduced current
rating applicable to the cables.
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5.6 Specifications and Dimensional Drawings of Peripheral Devices

4) If the ambient temperature (inside the control panel) is high, cables sheathed with ordi-
nary vinyl will be easily subject to heat deterioration and become unusable in a short pe-

riod of time. To prevent this, always use heat resistant cables.

» Peripheral Devices

MCCB or fuse

Converter type
capacity™

Main power inrush
current
(peak value)

Recommended line
filter'2

Power ON/OFF switch

JUSP-ACP08GD 10A

80A

FN-351-16/29 (16 A)

HI-15E5 (30 A)

JUSP-ACP15GD 24 A

70A

FN-351-25/29 (25 A)

HI-18E (35 A)

JUSP-ACP30GD 41 A

112 A

FN-351-50/33 (50 A)

HI-30E (65 A)

*1 Braking characteristics (at 25°C): 200% for 2 s min., 700% for 0.01 s min.

*2 Yaskawa recommends noise filters manufactured by SHAFFNER.

NOTE

* Do not wire power lines and signal lines within the same duct, or bundle them together. Wire
so that signals line are always kept apart from power lines by at least 30cm.

* Use twisted pair or multi-core twisted pair shielded wires for signal lines and the encoder
(PG) feedback line. The wiring length for reference input lines must be within 3m, and forthe
PG feedback line within 20m.

2) The types of cable are shown in the table below. Use it in combination with the tables.

Conductor Allowable Temperature
°C

Cable Type
Symbol Name
PVC Normal vinyl cable
v 600 V vinyl cable
HIV Temperature-resistant vinyl cable

60
75

Note
e Use cable with 600 V min. rating for main circuits.
» Consider allowable current reduction ratio if cables are bundled in PVC or metal ducts.

* Use temperature-resistant cable under high ambient or panel temperature where normal
vinyl cables rapidly deteriorate.
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4.6.1 Cable Specifications and Peripheral Devices cont. |
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3) The appropriate cables for Servopack connectors 1CN, 6CN and 2CN are shown in the

- -table below- . . .

Control VO Signal 1CN,
Connector 6CN

Cable

Use twisted-pair cable or twisted-pair
shielded cable.

Applicable Cable

AWG24,26,28,30

Cable

Finished Cable @16.0 mm (@ 0.63 in.) MAX.
Dimensions . .
1 PG Signal Connector | 2CN "Use Yaskawa cable.

Use twisted-pair shielded cable if
Yaskawa cable is not used.

Applicable Cable

Applicable cable types: AWG24, 26,
28, 30. However, use AWG22 for
encoder power supply and FG line.
Use AWG26 for other signals. These
connections permit wiring distances up
to 20 m (65.6 ft).

Finished Cab|e>
Dimensions

@11.6 mm (@0.46 in.) MAX.

Note Cable selection conditions: three cables per bundle at 40 °C ambient temperature, with the

rated current flowing.




4.6 Specifications and Dimensional Drawings of Peripheral Devices

4.6.2 Motor Cables

‘Select an appropriate motor cable that meets the customer’s service conditions by referring
to the cable specifications described in_Section 4.6.1 Cable Specifications and Peripheral
Devices.

Monitor cable connector

Type . Contain Parts
Socket Contact
. Type Quantity Type Quantity
JZSP-CAO01 DF11-4DS-2C 1 ) DF11-2428SCF |4
(Manufactured by
Soket.DF11-4DS-2C HIROSE ELECTRIC Co ,LTD)

Contact:DF11-2428SCF (Manufactured by
HIROSE ELECTRIC Co ,LTD)

i% {w . 3 |[OJO]| 4
o = s I 1 [Ql[0]| 2

Dimensions in mm (inches)

20
1000 %3

3937%"° ) |

1) Details of lead (pin number and color)

2) Wire style
UL STYLE 1007 AWM E74037 AWG24 VW-1
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L
4.6.3 Connector

4.6.3 Connector

1) Connectors are divided into the three types Encoder Connector Encoder Connector

. . . at Motor End at Servopack End
shown in the figure: one encoder connector at i ~-1i0 of Cable
both the motor and Servopack ends of the cable
and a motor connector at the motor end of the o ?

cable. These connectors are common to both en-
codertypes (incremental and absolute encoders).

L1
CJ

The connectortype to be used differs according to 7

the following items:
B Main circuit (Power Line) Connector
. at Motor End of Cable

e Straight plug or L-shaped plug : '

()

¢ Motor with or without brake

AT

» Standard specifications or IP67 specifications

When ordering connectors, also check the motor To connect the motor at the Servopack
type and capacity as they affect the connector end of the cable, use the cnmp termi-
type to be used. . nals (to be prepared by the customer).

Always order the connectors under the following conditions:

a) Connectors for all cables (required regardless of whether the motor has brake or not)

b) Connectors for encoder cables with a connector only on the Servopack end of the
cable or for encoder cables without connector (required regardless of the encoder
type (incremental or absolute)) ’

¢) Connectors for encoders (on the motor and Servopack ends of the cable) when IP 67

specifications are used .

2) Encoder cable connectors are divided into four types according to the following items:

 Standard specifications or IP 67 specifications

« Straight plug or L-shaped plug

Straight Type L-shaped (Angle) Manufacturer
- Type .
Standard Plug JAO6A-20-29S-J1- | JA08-20-29S-J1-EB | DDK Ltd.
Environment EB
Cable Clamp JL04-2022CKE (O0O)
IP67-based | Flexible Conduit Plug Only MS3106A20-29S -
Environment | Used (D190)
Flexible Conduit Plug Only MS3106A20-29S5(D190)
Not Used Back Shell CE02-20BS-S [CE-20BA-S
Cable Clamp CE3057-12A-k
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5.6 Specifications and Dimensional Drawings of Peripheral Devices

e Examples of Connector Combination
The following examples show how to combine connectors manufactured by Daiichi Denshi
Kogyo K.K.

e Standard Environment

L1 —

Straight Plug MS3106A

P

©
Non-waterproof Cable Clamp
CE3057-10A-01

L-shaped Plug CE05-8A18

¢ |P67-based Environment

5

-
% @ Flexible Conduit
- Alifp——
aff—mcny
Waterproof Plug MS (D190) \gﬁ;ﬁrg?(git)r(aé%r_\tsmck - %

Waterproof Cable Clamp CE3057

N <

Waterproof Angle Back Shell CE-XXBA-S

3) The motor cable connectors to be used depend on the presence or absence of brake,
motor type and capacity, and specifications (standard or IP67).

To connect the motor cable on the Servopack side, use the crimp terminals (to be pre-
pared by the customer).
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4.6.3 Connector cont.

a) Standard Environment

o When using Standard Motor (without Brake)

Cable Clamp fype*

Motor Type Receptacle Plug Type Manufacturer
Type Angle Straight
(L-shaped) .
SGMS- 10vOD | CE05-2A18- CE05-8A18- . | CAO5-6A18- CE3057-10A-1 (D265) DDK Ltd.
15VCD 10PD-B 10SD-B-BAS - | 10SD-B-BSS CE3057-10A-2 (D265)
CE3057-10A-3 (D265)
20vOD -
30VOD |JLO4HV-2E22- | JLO4V-8A22-  {JLO4V-6A22- JL04-2022CK (09) Japan Aviation
- 40VOID 22PE-B 22SE-EB 22SE-EB - | JLO4-2022CK (12) Electronics
JL04-2022CK (14) Industry, Ltd.
_50v(ID . - R
SGMG- 05vV(OD | CEO05-2A18- CE05-8A18- CEO05-6A18- CE3057-10A-1 (D265) DDK Ltd.
09V[ID 10PD-B 10SD-B-BAS 10SD-B-BSS CE3057-10A-2 (D265)
. CE3057-10A-3 (D265)
-. 13vD : -
20VOD | JLO4HV-2E22- | JLO4V-8A22- JLO4V-6A22- JL04-2022CK (09) Japan Aviation
30VOOD 22PE-B 22SE-EB 22SE-EB JL04-2022CK (12) Electronics
: JL04-2022CK (14) Industry, Ltd.
44VC1D
Connector on To be provided by customer
motor side already - -
provide.

* See the table “Cgble clamp type classified according to lead wire diameter” on page 212.
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CEO05-6A Straight Plug Shell

5.6 Specifications and Dimensional Drawings of Peripheral Devices

Dimensions in mm (inches)

Shell | Joint Screw Length of Overall Outside Cable Clamp Effective Maximum
, Size A Joint Portion Length Diameter of Set Screw Screw Width
J+0.12 L orless Joint Nut ’ Length Y or less
(4-0.0047) C0Q R, W or more ‘
(-0.0150)
18 18- 1BUNEF  ]18.26 (0.72) |52.37 (2.06) [34.13(1.34) 1-20UNEF 9.53 (0.38) 42 (1.65)
20 114-18UNEF  |18.26 (0.72) | 55.57 (2.19) |37.28 (1.47) 1ane-18UNEF | 9.53 (0.38) 47 (1.85)
22 1v3-18UNEF [18.26 (0.72) |55.57 (2.19) |40.48 (1.59)- 1ane-18UNEF | 9.53 (0.38) 50 (1.97)
24 112-18UNEF  |18.26 (0.72) |58.72 (2.31) |43.63(1.72) 17n6-18UNEF | 9.53 (0.38) 53 (2.09)
32 2-18UNS 18.26 (0.72) ]61.92(2.44) |56.33 (2.28) 134-18UNS 11.13 (0.44) |66 (2.60)
CE05-8A L-Plug Shell
L
[: 4
4
® :
3 v
Dimensions in mm (inches)
Shell | Joint Screw | Length of Overali Outside R+0.5 U+0.5 Cable Effective
Size A Joint Length Diameter of (0.02) (0.02) Clamp Set Screw
Portion Lorless Joint Nut Screw Length
J10.12 2Q 3., v W or more
(£0.0047) {-0.0150)
10SL
18 118-18UNEF | 18.26 (0.72) |68.27 (2.69) |34.13 (1.34) [20.5(0.81) |30.2(1.19) |[1-20UNEF | 9.53 (0.38)
20 114-18UNEF [18.26 (0.72) |76.98 (3.03) |37.28 (1.45) |22.5(0.89) |33.3 (1.31) |1a1e-18UNEF |9.53 (0.38)
. 22 13e-1BUNEF |18.26 (0.72) |76.98 (3.03) |40.48 (1.59) |24.1(0.95) |33.3 (1.31) | 1ane-1sUNEF |9.53 (0.38)
24 112-1BUNEF | 18.26 (0.72) |86.51(3.41) |43.63 (1.72) [25.6 (1.01) | 36.5 (1.44) 17116-18UNEF | 9.53 (0.38)
32 2-18UNS 18.26 (0.72) ]95.25(3.75) |56.33 (2.22) |32.8 (1.29) ]| 44.4 (1.75) |1as1sUNS -] 11.13 (0.44)
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4.6.3 Connector cont.

MS3106A Straight Plug Shell
L
W J
- — A
z =~ O
v
) Dimensions in mm (inches)
Shell | Joint Screw Length of Overall Outside ON+0.5 Cable Clamp Effective
Size A Joint Portion Length Diameter of (£0.0197) Set Screw Screw
J1+0.12 Lt1.5 Joint Nut v ) Length
(1:0.0047) (10.00591) | @ _o - W or more
) (-0.0150) ) .
10SL |ss-24UNEF 13.49 (0.53) 34.9 (1.37) 22.22 (0.87) 19.12 (0.75) |se-24UNEF 9.53(0.38)
M$3057-XXA Cable Clamp (with Rubber Bushing)
- A . _
[ - -
16 #E (Inside Diameter of Bushing) ‘
{0 08) _
] v {0 3| & " _¢D  (Inside Diameter of Cable Clamp)
. _ Jf /‘ )
, \Mm,l
I F  (Movable Range)
Dimensions in mm (inches)
Part Shell Overall Outside | Cable oD oE F G+0.7 | Set Screw | Attached
Number Size | Length | Diameter | Clamp (£0.03) \' Bushing
of A10.7 2B+0.7 Cc
Conn | (1-0.0276) | (+0.0276)
) ector
CE3057-10A |18 23.8 30.1 103 15.9- |14.3 3.2 31.7 1-20UNEF | AN3420-10
(0.94) (1.19) (0.41). 1(0:63) |(0.56) |(0.13) |(1.25)
JL04-2022 20,22 |23.8 35.0 10.3 "~ |19.0 15.9 4.0 37.3 131e-18UNEF | AN3420-12
(0.94) (1.38) (0.41) |(0.75) |(0.63) [(0.16) |(1.49)
MS3057-16A | 24, 28 | 26.2 421 10.3 23.8 159 |48 - |429 17/16-18UNEF | AN3420-12
(1.03) (1.66) (0.41) |(0.94) |(0.63) |(0.19) [(1.69) . AN3420-16
19.1 .
(0.75)
MS3057-20A |32 27.8 516 |19 31.7 19.1 6.3 51.6 134-18UNS | AN3420-16
(1.09) (2.03) (0.47) |(1.25) |(0.75) |(O. 25) (2.03) - AN3420-20
23.8
(0.94)
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e ]

e When using Brake Connector

Motor Type Receptacle Plug Type Cable Clamp Type Manufacturer
Type Angle Straight
X (L-shaped)
All Brake CEO05-2A10SL- | CE05-8A10SL- | CE05-6A10SL- | CE3057-4A-1 (D265) DDK Ltd.
3PC-B (Brake 3CS-B-BSS 3SV-B-BSS (Applicable cable
side) diameter: $3.6 to $5.6)

b) IP67-based Environment
e When Using IP67-based Motor (without Brake)

Motor Type Receptacle Plug End Bell: Manufactured by Cable Clamp | Manufacturer
Japan Aviation Electronics
Industry, Ltd.
Back Shell: Manufactured by
Daiichi Denshi Kogyo K.K.
Angle Straight
(L-shaped)
M|SGMS- 10vV[D |CE05-2A18- | MS3106A18- | CE-18BA-S CE02-18BS-S | CE3057-10A-k { Daiichi Denshi
o 15v(dD |10PD 10S(D190) - Kogyo K.K
t 20vOD
0 30VOD |JLO4HV-2E2 | JLO4V-6A22- | JLO4-22EBL | JLO4-22EB JL04-2022CK | Japan Aviation
r 40VOD |2-22PE-B 22SE (k) Electronics -
s 50VCID Industry, Ltd.
SGMG- 05VD |CE05-2A18- | MS3106A18- | CE-18BA-S CE02-18BS-S | CE3057-10A-% | Daiichi Denshi
o9vOD |10PD 10S(D190) Kogyo K.K
' 13VOD
20VOD |JLO4HV-2E2 |JLO4V-6A22- {JL04-22EBL | JLO4-22EB JL04-2022CK | Japan Aviation
30VOD [2-22PE-B | 22SE (k>k) Electronics
44VCID Industry, Ltd.
- J S— —
—~~
Connector To be prepared by customer
on motor
side already
provided
Note 1) To ensure compliance with IP67, always use correct combinations of receptacles and
plugs.
2) Select an appropriate cable clamp type (mark >k>k) according to the lead wire diameter.
3) When flexible conduit is used, select plug only.
* When Using Brake Connectors
Receptacle Plug End Bell: Manufactured by Japan Cable Clamp Manufacturer
Aviation Electronics Industry, Ltd.
| Back Shell: Manufactured by Daiichi
Denshi Kogyo K.K.
Angle (L-shaped) Straight
All CE05-2A10S | MS3106A10 |CE-10SLBA-S CE-10SLBS-S CE3057-4A-1 Daiichi Denshi
Brake L-3PC SL-38 Kogyo K.K.
(D190)
— J SN R
Y ~
Connector To be prepared by customer
on motor
side already
provided
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4.6.3 Connector cont.

ON AND DATA SHEETS

Note 1) To ensure co_mpliance with IPé?, always use correct combinations of receptacles and
-plugs. )
2) When flexible conduit is used, select plug only.
MS(D190) Series: Plug for Conduit
MS3106A20-29S (D190) . = ° )
Gasket 4
"i ﬁ
- t;, /—EJ _
Hor less, IL C
Dimensions in mm (inches)
Shell A +0 +0.5 D E+03 +005 J*0.12
Size . B Py (:l(:';J.o197) oons) |G 00020 (£0.0047)
B (-0 0098)
10SL |5/8-24UNEF-2B [22.22 (0.87) |23.3(0.92) [9/16-24UNEF-2A |7.5(0.30) 12.5(0.49) |13.49 (0.53)
20 11/4-18UNEF-2B [37.28 (1.47) |34.11 (1.34) |11/18-18UNEF-2A |12.16 (0.48) |26.8 (1.06) | 18.26 (0.72)
Made by Daiichi Denshi Kogyo K.K.
CEO02-XXBS-S
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Straight Back Shell (for MS(D190))

$A

Screw

O-Ring | -

785(031)
- Qr more
(Effective
Screw
Length)




5.6 Specifications and Dimensional Drawings of Peripheral Devices

A A
. "L Dimensions in mm (inches)
Shell Part L A B C D \') w
Size Number
18 CE02-18BS-S |31 (1.22) |30.5 10.5 16.3 26.7 1-20UNEF-2B 1-20UNEF-2A
~1(1.20) (0.41) (0.64) (1.05)
20 CEO02-20BS-S |35(1.38) |35(1.38) |10.9 17.8 31.6 118-18UNEF-2B | 13116-1BUNEF-2A
(0.41) (0.70) (1.24)

Made by Daiichi Denshi Kogyo K.K.

K
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4.6.3 Connector cont.
CE-XXBA-S (XXX)
Angle Back Shell (for MS(D190))
L1orless
L2 or less
|/ ($E3)
|
o _S.crewA
O-Ring
Y . - - N Q
g |, | *
of 8 1
.
V Screw
Dimensions in mm (inches)
Part Shell Joint Screw Overall | Overall | Outside R \') (S) Cable | Effective
Number Size A Length | Length | Diameter Clamp Screw
L1 of of Set Length
Angle | Coupling Screw w
Body C \'
L2
CE-10SLBA- |10SL |9/16-24UNEF-2 |30.6 225 217 7.9 21 (28.9) | 5/8-24U | 7.5 (0.30)
S B (1.20) (0.89) (0.85) (0.31) |(0.83) | (1.14) | NEF-2A
CE-18BA-S 18 1-20UNEF-2B | 44.6 34 324 13.2 |30.2 |(43.4) |1-20UN 7.5 (0.30)
| (1.76) (1.34) (1.28) (0.52) | (1.19) | (1.71) |EF-2A
CE-20BA-S. {20 111sUNEF-2B 50.5 39.6 -136(1.42) |15 33.3 |(48.3) | 1an6-UN |7.5(0.30)
(1.99) (1.56) (0.59) | (1.31) }(1.90) | EF-2A
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CE3057-XXA (for MS(D190))
Waterproof Cable Clamp (with Rubber Bushing)

16

0)

Ax07

(0 028)

C
oy

Screw V,
N\

w
-

B 07 (0 021

h

- R R o

(Inside

Diameter of
Bushing)

Made by Daiichi Denshi Kogyo K.K.

G+07 (0028)

#E (Diameter of Cable Ciamp)

—L—— H (Movable Range on One Side)




5.6 Specifications and Dimensional Drawings of Peripheral Devices

. Dimensions in mm (inches)
Part | Shell | Overall | Outside | Effective | (D) E F G H Set At- Cable
Number | Size | Length | Diameter | Screw . ) Screw | tached Size
A B Length \' Bushing | (for

Cc refer-

ence)

CE3057 |10SL |20.6 20.6 10.3 41.3) |7.9 5.6 222 |1.6 5/8-24U | CE3420- { 3.6
-4A-1 (0.81) |(0.81) (0.41) (1.63) | (0.31) | (0.22) | (0.87) | (0.06) { NEF-2B |4-1 (0.14)
~95.6

(0.22)

CE3057 }18 23.8 30.1 10.3 (41.3) | 159 |141 |31.7 |32 1-20UN | CE3420- | 210.5
-10A-1 (0.94) |(1.19) (0.41) (1.63) 1(0.63) | (0.56) | (1.25) | (0.13) |EF-2B | 10-1 (0.41)
~@14.1

(0.56)

CE3057 11.6 CE3420- | 8.5
-10A-2 (0.46) 10-2 (0.25)
~¢11

(0.43)

CE3057 8.7 CE3420- | 6.5
-10A-3 (0.34) 10-3 (0.22)
~ 8.7

(0.38)

CE3057 |20 23.8 35(1.38) |10.3 (41.3) |19 16 373 |4 1ane-18U | CE3420- |@12.5
-12A-1 |22 |(0.94) (0.41) (1.63) | (0.75) | (0.63) | (1.47) | (0.16) | NEF-2B | 12-1 (0.49)
~016

(0.63)

CE3057 13 CE3420- | 99.5
. -12A-2 (0.51) 12-2 (0.37)
~ @13

(0.51)

CE3057 10 CE3420- | 6.8
-12A-3 (0.38) 12-3 (0.27)
~ 910

(0.39)

CE3057 |24 26.2 421 10.3 (41.3) |23.8 |19.1 |429 |48 17ne-18U | CE3420- | 215
-16A-1 |28 (1.03) |(1.66) (0.41) (1.63) | (0.94) | (0.75) | (1.69) ] (0.19) | NEF-2B | 16-1 {0.59)
~919.1

. (0.75)

CE3057 15.5 CE3420- |913
-16A-2 (0.61) 16-2 (0.51)
~@15.5

(0.61)

Made by Daiichi Denshi Kogyo K.K.
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4.6.3 Connector cont. )
Plug: JLO4-6A
L M
Positioning Key T screwv|. )
\ .
[\
ol _Z
- -
) Sciew A ‘W Conduit
i (Conduit Mounting Dimensions)

Dimensions in mm (inches)

Shell | No.of | Parts Name Joint Screw . | LT0.4 | MT08 | N=02 | Q=08 Screw V w
Size Cores " | (0.0157) | (0.0315) | (0.0079) | (0.0315) o (max)
22 4 JL04-6A22-22S | 1as-18UNEF-2B |31.5 7.6 296 40.5 114-18UNEF-2A |8
(1.24) (0.30) (1.17) (1.59) “1(0.31)
{24 7 JL04-6A24-10S | 112-18UNEF-2B |35 59 32.8 43.7 138-18UNEF-2A |10
: (1.38) |(0.23) |(1.29) [(1.72) (0.39)
B Made by Japan Aviation Electronics Industfy, Ltd.
Plug: JLO4V-6A
Screw V
¥ —
< o
- -
’ E
L
G

Dimensions in mm (inches)
Shell Screw V DA B L E (max) G
Size
20 - | 11/8-18UNEF-2A | 37.310.8 2740.2 31.510.4 8(0.32) |--

(1.4710.0315) (1.0610.0079) (1.24140.0157)
32 17/8-16UN-2A 56.310.8 45440.2 35.8+0.4 110(0.39) |---
(22.214-0.0315) (1.794-0.0079) (1.4110.0157)
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End Bell (Straight): JLO4-CICIEB

5.6 Specifications and Dimensional Drawings of Peripheral Devices

- e
—
3 =HD 2
——— e Screw V
Plug End Bell
_ Dimensions in mm (inches)
’ Shell Screw V oA oB L E (min)
Size
20 13/16-18UNEF-2A |37.33-0.8 30.0540.2 67.910.8 8 (0.32)
(1.474+0.0315) (1.184-0.0079) (2.674-0.0315)
22 13/16-1BUNEF-2A |40.54-0.8 30.051-0.2 67.6310.8 8 (0.32)
(1.59)(0.0315) (1.18)(0.0079) (2.6610.0315)
24 17/16-18UNEF-2A |43.74-0.8 36.410.2 7110.8 8 (0.32)
(1.724-0.0315) (1.43+0.0079) (2.801-0.0315)
. Made by Japan Aviation Electronics Industry, Ltd.
End Bell (L-shaped): JLO4-(JOJEBL
Plug End Bell
==
®  TE T
- Screw V
— |
c - |
Dimensions in mm (inches)
Shell Screw V oA B C D E
Size
20 13/16-1BUNEF-2A | 37.310.8 60.510.8 74.24-0.8 324-0.8 101+0.5
(1.4710.0315) (2.381+0.0315) (2.9210.0315) (1.2610.0315) (0.3910.0197)
22 13/16-18UNEF-2A | 40.51-0.8 60.231:0.8 73.9310.8 3210.8 101+0.5
‘ (1.59+0.0315) . |(2.37+0.0315) |(2.9140.0315) |[(1.26+0.0315) |(0.3940.0197)
24 17/16-18UNEF-2A | 43.74-0.8 6510.8 8240.8 38+:0.8 1010.5
(1.7240.0315) | (2.5610.0315) |(3.234-0.0315) | (1.504-0.0315) | (0.394-0.0197)
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4.6.3 Connector cont.

Cable Clamp: JLO4-CICK(k k)

D
c
T
q’ -
s -
c
e
} m¥
F (Clamped Range)
Dimensions in mm (inches)
A:l:D.a B:to.s c:to.a Dﬂ:o.a ¢E:I:o.8 F Screw W " Cable Size

Parts Name/Size
. (£0.0315) | (£0.0315) | (£0.0315) | (£0.0315) | (0.0315)

4(0.16) | 13716-18UNEF-2B |212.9 (0.51)

JL04-2022CK(14) | 37.3 349 |243 53.8 15.9
(a4 |03n |oes) |[@11) |(0.63) ~15.9 (0.63)

JL04-2428CK(17) |42.9 42.1 26.2 56.2 18~ |48  |17/16-18UNEF-2B |15 (0.59)~
@29 |aes) (.03 |@21) [©71) (019 218 (0.71)

" « Common to the SGMG, SGMS Types (2CN)

4) Only one type of encoder connector is available for the Servopack end of the cable.

¢ PG connector kit

Contain Parts

Connector Case
Type Quantity Type Quantity

JZSP-VEP0O2 10120-3000VE 1 10320-52S50-00S | 1 set

Type
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e
e Connector
254 (Q10
127 g
(0.05) , &
] Sip-= oo, —] b g
. ] s 25 e
E -
E - - )
-Laﬂq_dl_____q;d
H l Hlill’l'lllllll”\ 11!] —~ —
i i irﬁ ] élig ;q l]l'] Ml?*_g §
[ 4 s Rolil _ ._ =
NES e 2fe
('R L2
b} [ w—
U
T

o4 (0.36)

/ 127 I
Pin # 11 (°‘°:) ol

B
Units: mm (inches)
Connector Type A B C
10120-3000VE 11.43 (0.45) 17.6 (0.69) 22.0 (0.87)
Manufactured by 3M.
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- _

.
4.6.3 Connector cont:

e Case
D
© w
c
[ ——
7 1o
z | Y
o.
- 3 !

o

NG 127

= ' . (0.5)

Diagram of Assembled Connector (for reference)
Units: mm (inches)
i Connector Kit Type Connector Case - - A B C D E F
JZSP-VEPO2 10120-3000VE 10320-52S0-00S 220 (333 [14.0 |12.0 10.0 (274
} (0.87) | (1.31) [ (0.55) | (0.47) |(0.39) | (1.08)
Manufactured by 3M. '
« |/O connector for servopack (1, 6CN)
¢ I/O connector kit
Type Contain Parts
Connector Case
Type Quantity Type Quantity
JZSP-VEI02 10126-3000VE 1 10326-5250-00S |1
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-
¢ Connector
254 (Q 10
127 |, g
(005 , S
-, —] b

‘u

0 ‘uil\

wl lﬁl Ilf'
il H ]

il

i

M
i

127
(050)

=)
N
o
e
=
wn
)
_ﬁ-gg
R P
e
— |~} ~
QlE o B
e 9o
h. re =~
e J
L.
T

g
e
b
127 g -
Pin # 11 (0.05) %"
A
B8
Units: mm (inches)
Connector Type A B C
10126-3000VE 15.24 (0.6) 21.5 (0.85) 25.8 (1.02)

Manufactured by 3M.
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4.6.3 Connector cont.

o Case
D
Q| w
- A c
I - - l : |
SN (G [
S |
= U U
§g B 127
= (0.5)
Iﬁ!LM\JI-
_ l'lr
Dlagram of Assembled Connector (for reference)
) Units: mm (inches)
Connector Kit Type Connector Case A B Cc D E F
JZSP-VEI02 10126-3000VE 10326-5250-00S 258 |[37.2 |14.0 120 (10.0 |31.3
’ - (1.02) | (1.46) | (0.55) | (0.47) | (0.40) | (1.23)
' Manufactured by 3M. .

» Regenerative resistor connector for converter JUSP-ACP15GD (1CN)

« Regenerative resistor connector kit

Type - Contain Parts ~
i Contact .

Housing
Quantity : Type Quantity
2 316041-2 2

Type
JZSP-CEEQ0-1 1-179958-2

c
A 1~
/ 98

S—
e
S—
 —
— v
212
23
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Pos. Model Number Dimensions in mm

A B
2 []-179958-2 53.76 23.76

e Motor connector for Servopack end of cable (3CN)
(For SGDC-05DSA to 30DSA)

» Motor connector kit (SERVOPACK side)

Type Contain Parts
Housing Contact
Type Quantity Type Quantity
JZSP-CEMO02-1 1-178128-6 1 1-917511-2 6

Circuit number 1

A 7.15
Il if | @
[ : iV o §
i ' i e -
8 6 55
Pos. Model Number . Dimensions in mm
A B
6 [-178128-6 44.94 34.48

4.6.4 Brake Power Supply

1) Brake power supplies are available for 200 V input.

200 VAC Input: LPSE-2H01

Use for Servomotor with brake.
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.
4.6.4 Brake Power Supply cont.

« Dimensional Drawings .

50 (1.97
30 (1.18)
- Manufactured by Yaskawa Controls Co., Ltd.
— e | )
— * — -
2-¢3(2-90.12) MTG HOLES
(SPOT FACING 25.5 - -
(20 22), 4 (0.16) LONG) 0.98)
]
A=-\-:5Name §'7—_\ . i- aE
_ i T Lead Wires 3
. - - (0.43)
« Lead Wire Length: 500 mm each (19.69 in.)
e Max. Ambient Temperature: 60°C -
¢ Lead Wires: Color Code
AC Input , Brake
200V
Yellow/White : Red/Black

NOTE 2) The internal circuits are shown below. While it is possible to switch either the AC or DC
side of the brake power supply, itis normally safer to switch the AC side. Ifthe DC side is to
be switched, install a surge suppressor near the brake coil to prevent the surge voltages
due to switching the DC side damaging the brake coil.

Brake operation time delay occurs during brake power supply ON/OFF operation. Set
output timing of servo OFF operation (motor output stop), referring to “2.4.4 Using Holding
Brake.”

Especially, if the AC side of the brake power supply is to be switched, brake operation time
is extended.

« Internal Circuit for 200 VAC Input (LPSE-2HO01)

Yellow OQ— [H ] 1 J Red
Surge

AC Side i Sup- DC (Brake) Side
D'Od? pressor|
White ¢ é———0 Black
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‘ 4.6.5 Encoder Cables

The dimensions and appearance of the encoder cables are shown below. Specify the cable
type when ordering.

1) For the SGMG, SGMS Types

a) Cables for Incremental Encoder (with Straight Plug)

| 1=

UL Shield Wire, Composite KQVV-SW

B9400064
(AWG22 x 3C, AWG26 x 4P)
Shell 10320-5250-00S (Manufactured by 3M )

Plug 10120-3000VE

JADBA-20-295-J1-EB (manufactured by Japan Aviation
Electronics Industry, Limited)
JLO04-202CKE(12) Cable Clamp

Type L in mm (feet) |
JZSP-VEP00-6 3000 + (‘;00 (10 + 833)
. JZSP-VEP00-7 | 5000* 1 (167 % 0%
JZSP-VEP00-8 10000 * 5% (335" 19,
JZSP-VEP00-9 15000 * 50 (50 * 197,
JZSP-VEP00-10 20000 * 5 (667 * 17,

b) Cables for Incremental Encoder (with L-shaped Plug)

| J0

JAQBA-20-29S-J1-EB (manufactured by Japan Aviation
Electronics Industry, Limited)
JL04-2022CKE(12) Cable Clamp

UL Shield Wire, Composite KQVV-SW
B9400064
(AWG22 x 3C, AWG26 x 4P)

Shell 10320-5250-00S (Manufactured by 3M )
Plug 10120-3000VE
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4.6.5 Encoder Cables cont.
Type ~ 7. Linmm (feet)
JZSP-VEP0O-1- .. .’ 3000 + (1)00 (10 + 3.3;3) :
JZSP-VEP00-2 o000 1° 67" g.aa)- ' :
JZSP-VEP00-3 * 10000+ & (333" 1)
JZSP-VEP00-4 ] - | 15000 * goo 50" :) .67)
JZSP-VEP00-5 . '20000 o A

c) Cables for Incremental Encoder (without Connector on Encoder End)

: i - L ) 100:? J (394 +_°°39)
I -
Bl |
o - -
/ UL Shield Wire, Composite KQVV-SW
- B9400064 Encoder End
B (AWG22 x 3C, AWG26 x 4P) Wire Markers
Servopack End
- - Shell 10320-52S0-00S (Manutactured by 3M )
Plug 10120-3000VE
Type L in mm (feet)
JZSP-VEPO1-1 ) 3000 + (1)00 (10 + 233)
JZSP-VEPO1-2 . - . 5000 + (1)00 (16.7 + (()’33)
JZSP-VEP01-3 10000 + 300 (33.3 + 2) .67)
A - 1.
JZSP-VEPO1-4 5 ‘ 15000 + 200 (50 + 067)
JZSP-VEP01-5 ] 20000 * 5 (667 * 10.67)

Purchase cases and connectors separately. Refer to Section 4.6.3 Connectorfor de-
tails.

d) Cables for Absoldtge Encoder (with Straight Plug)

UL Shield Wire, Composite KQVV-SW
DP8409123
(AWG22 x 3C, AWG26 x 6P)

JAOBA-20-29S-J1-EB (manufactured by Japan Awviation

Shell 10320-52S0-00S (Manufactured by 3M ) Electronics Industry, Limited)
Plug 10120-3000VE JLO4-2022CKE(12) Cable Clamp
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Type L in mm (feet)
JZSP-VEP10-6 + 100 +0.33
30007 5 (107 5T)
JZSP-VEP10-7 + 100 + 0.33
JZSP-VEP10-8 10000 + gOO (33.3 + 2).67)
JZSP-VEP10-9 | 15000 + goc 50" ‘1).67)
JZSP-VEP10-10 20000 + 300 (66.7 + :).67)

e) Cables for Absolute Encoder (with L-shaped Plug)

UL Shield Wire, Composite KQVV-SW

DP8409123
(AWG22 x 3C, AWG26 x 6P)

Shell 10320-5250-00S (Manufactured by 3M )
Plug 10120-3000VE

JA08A-20-29S-J1-EB (manufactured by Japan Aviation
Electronics Industry, Limited)
JL04-2022CKE(12) Cable Clamp

Type ' . L in mm (feet)
JZSP-VEP10-1 - 3000 + (1’00 (10 + g.33)
JZSP-VEP10-2 5000 + (1)00 (16.7 + (()).33)
- { JZSP-VEP10-3 10000 + goo (33.3 + 1).67)
JZSP-VEP10-4 - i5000 + 300 (50 + 2).67)
JZSP-VEP10-5 . 20000 + goo (66.7 + 2’.67)

f) Cables for Absolute Encoder (without Connector on Encoder End)

+10

. L 100-
[, i o_ | (394 +_0039)
@ i
I
Wire Markers

Shell 10320-52A0-008 (Manufactured by 3M )
Plug 10120-3000VE
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4.6.5 Encoder Cables cont.

252

Type L in mm (feet)
JZSP-VEP11-1 000 * ‘1)00 (10 + 8.33)
JZSP-VEP11-2 5000 * (1)00 a 67t 3.33)
JZSP-VEP11-3 + 500 + 1.67

10000 5 (3337 o)

JZSP-VEP11-4 15000 + goo (50 + :).67)
JZSP-VEP11-5 + 500 + 1.67

20000 " 5 (66.7 g )

Purchase cases and connectors separately. Refer to Section 4.6.3 Connectorfor de-

tails.

Q) Cables for Incremental Encoder (without Connector on Both Ends)

Cable AWG22 x 3C, AWG26 x 4P

. "

. « .

le L |

¢ "

Type L in mm (feet)
B9400064-1 3000 100 (10 + 0.33)
0 0

B9400064-2 5000 (1) 00 (16.7 + g.aa)

- 00 1.67
B9400064-3 10000 * g (33.3 + 06 )
B9400064-4 15000 + 500 (50 + 1.67)

0 0 .

- 67

B9400064-5 20000 * goo (66.7 + :)e )

Purchase caps, sockets, cases, and connectors separately. Refer to Section 4.6.3 Connector

for details.

h) Cables for Absolute Encoder (Cable Only)

Cable AWG22 x 3C, AWG26 x 6P

= '

L N|
"




5.6 Specifications and Dimensional Drawings of Pe(ipheral Devices
L

Type L in mm (feet)
DP8409123-1 3000 + ;00 (10 + 3.33)
DP8409123-2 5000 + 300 (167 + (()).33)
DP8409123-3 10000 + 300 (333 + :).67)
DP8409123-4 15000 + goo (50 + :).67)
DP8409123-5 20000 + goo (66.7 + 2).67)

Purchase caps, sockets, cases, and connectors separately. Referto Section 4.6.3 Connector

Note

for details.

Cable

Incremental Encoder (Yaskawa

Absolute Encoder (Yaskawa Drg.

Specification Drg. #B9400064) #DP8409123)
Basic Compound KQVV-SW Compound KQVV-SW
Specifications AWG22 x 3C. AWG26 x 4P AWG22 x 3C, AWG26 x 6P
Finished ©7.5 mm (20.30) 8.0 mm (20.31)
Dimension

Internal Structure
and L.ead Colors

A
A Red 1
A; Black Az Black
A3 Green/Yellow As Green/Yellow
F1 Blue - White/Blue By Blue - White/Blue
(Twisted parr) (Twisted pair)
F2 Yellow - White/Yellow B2 Yellow - White/Yellow
(Twisted Pair) (Twisted Pair)
Fa Green - White/Green Bs Grepn - Wh[te/Green
(Twisted Pair) (Twisted Pair)
Fa Orange - White/Orange B4 Orange - White/Orange
(Twisted Pair) (Twisted Pair)
Bs Purple - White/Purple
(Twisted Pair)
Bg Grey - White/Grey
(Twisted Pair)

Yaskawa
standard
specifications

Standard lengths:

3m (9.8), 5m (16.4), 10 m (32.8), 15 m (49.2), 20 m (65.6) *

*When appropriate cable is used, the allowable wiring distance between Servopack and Ser-
vomotor (PG) is 20 m (65.6) max.

See items 1) a) to f) in this section for details about cables with connectors.
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4.6.7 ICN, 6CN Connector

4.6.6 Battery for Absolute Encoder
1) Purchase the following battery if using an absolute encoder. (Manufactured by Toshiba
Battery Co., Ltd.)_ ’

o Lithium Battery: ER6 V C3
« Nominal Voltage: 3.6 V
¢ Standard Capacity: 2000 mAh

4.6.7 1CN, 6CN Connector
1) This connectoris _required to connect the host controller to 1CN, 6CN on the Servopack. ’

« Connector

254(010) -
127(0 05)

51(0 20)

/ .

Ea“iﬁ' o0 éiéM i M 188
ul AR RHERm e s
8] ol = @
1. AE gl®
ol 2 ’
G

91(0@)
75
(030)

/] 127(005 8
Pin# 14 ¢ )A =

B
Units: mm (inches)
Connector Type A B c
10126-3000VE 15.24 (0.60) 21.5 (0.85) 25.8 (1.02)

Manufactured by 3M.
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» Case
)
w
_C
(—
3
pu L | J
S
8
127
(05)
For -52S0
Diagram of Assembled Connector (for reference)
Units: mm (inches)
Connector Case A B C D E F _
Type Type
10126-3000 | 10326-5 |25.8 37.2 14.0 12.0 10.0 31.3
VE 2S0-00S | (1.02) (1.46) (0.55) (0.47) (0.39) (1.23)
Manufactured by 3M.

" 2) The 1CN, 6CN connector type is shown below.

Connector | Application Connector Part List
Type Connector Case
Type Qty Type Qty
JZSP-VEIO2 | 1/O connector | 10126- 1 10326-52S0- |1
for 1ICN, 6CN | 3000VE* 00S

* Manufactured by 3M.

255



SERVO SELECTION AND DATA SHEETS

4.6.9 Noise Filter

4.6.8 Circuit Breaker .

1) The customer should purchase a circuit breaker (MCCB) of appropriate capacity.

¢ Recommended Product

Ground fault detector for motor protection manufactured by
Mitsubishi Electric Co Ltd.
. Type: MN50-CF

Use to protect the power lines.

4.6.9 Noise Filter

1) Select the noise filter from the following types according to the Converter capaciiy. Sec-
tion 4.6.1 Cable Specifications and Peripheral Devices provides a summary list showing
the relationship between Converter capacity and noise filter type.

» For main power line

o 4m <

"t o ®
E|A
G c
L | | el
\ V (I '
H
F View Y (Top view)
B
in mm (inches)
Parts Name A . B C D E F G
FN351-16/29 | 200 150 65 120 115 136 0.75
FN351-25/29 | (7-87) (5.91) (2.56) 4.72) (4.53) (5.35) (0.03)

FN351-50/33
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Parts Name H K M P S
FN351-16/29 |20 17 64 M6 205
(0.79) (0.67) (0.25) l,__|
FN351-25/29 [.=== I] 2
Safety terminal block for
6 mm2 or AWG 10 cables
FN351-50/33 31
/]
17>}
3
Safety terminal block for -
10 mm?2 or AWG 6 cables
¢ For Control Power Line
Y
‘ M PN x4
s 1/0 Connection
PN E
lelel | G AUE
Va 5 o
K D D i s !
\_ J P 1 Industry-standard size fast-on which may
‘W also be used as a solder lug, 6.3 x 0.8 mm.
T B View Y
in mm (inches)
Parts Name A B (o] D F J
FN2070-6/06 | 113.5 57.5 454 94 103 25
(4.47) (2.26) (1.79) (3.70) (4.06) (0.98)
Parts Name K L M N P S
FN2070-6/06 | 124 324 44 6 09 15.5
(0.49) (1.28) (0.17) (0.24) (0.04) (6.10)
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4.6.11 Surge Suppressor

4.6.10 Magnetic Coniac‘:tor

1) Select an appropriaté_ magnetic contactor according to the JUSP Converter capacity.”

Tumns servo ON and OFF.

magnetic contactor.

(Note) Attach an appropnate surge suppressor to the

Mounting Holes

Type- Outside Dimensions - Terminal Symbols
HI-15E5 2 x M4 Mounting Holes _M4 Auxiliary Contact Terminals -
34(134)
2x M4 l RE?FIZ*E!
sMounting Holes| | T . '
A i I ur_i_;vmw@ ”3 IEI
ll a o, o o WD b - i
(0/a8) M4 Coll Terminals (0 B 13) Slldle .
Main Contact Terminals Approx Mass
033kg (073 1b)
- 2 M4 Mounting Hol 2xM4
Hl 18_E : - '"9 oy - AUX'"‘BI’y cggt?glsze)rg‘r":tlasra 80 ") Mxountln Holes
e RO sL 6] _TLIE 3
—l—- ' 2 L )
U2]V{W(E]
| a E]"—M\—Ob A
S
~ ga268)
M4 Coil Terminald”
Main Contact Terminals
Approx Mass
045 kg (0 99 Ib)
= 2xM4 - -
HI-30E Mounting Holes M5 Mam Contact Terminals 160 3@ IEEISET 1 18
M4 g‘;:lo :%;mmals M4 Auxilary Contact Terminals ﬁ of - + ol
. ° °
104 (4 09) or more 2@ J&vmw@ "E @
[ Se 8N
afAj b (A3

Mounting Holes

4 . 96(3.78) (Use the two places
(065) 1 of the same direction)
Approx Mass
078kg (1711Ib)
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4.6.11 Surge Suppressor

1) Attach a surge suppressor to the magnetic contactor to prevent power supply noise and

protect contacts.
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L Y

. 4.6.12 Regenerative Resistor Unit
1) Use one of the following regenerative resistor units according to the Converter type:
Converter Type Regenerative Resistor Unit Type
JUSP-ACP08GD Not required
JUSP-ACP15GD JUSP-RA06
JUSP-ACP30GD JUSP-RA07

» Dimensional Drawings

4-46 (4-0024) Protective Cover
#6 1 Mounting Hole A /

H
| g g

M \ \ D
w \ - Ground Terminal

(M4 Screw)
External Terminal
(M5 Screw)

/ 220W, 25Q CSmeé\l Resistor
(4 or 8 Resistors Connected in
o3l =] _Parallel)

CRR L 51

o
&= TR

. e Terminal Numbers

'z

Units: mm (inches)

Type w H D M1 M2 Approx.
mass
JUSP-RA06 220 (8.66) |350(13.78) |92 (3.62) 180 (7.09) |335(13.19) |4 kg
. JUSP-RAQ7 300 (11.81) | 350 (13.78) |95 (3.74) 250 (9.84) [335(13.19) [7kg
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4.6.14 Encoder Signal Converter Unit

260

4.6.13 Variable Resistor for Speed Setting - \ .

1) This variable resistor is used to.give speed references by applying the speed reference
voltage from an external power supply across 1CN pins #3 and #4.

e Dimensional Drawings -

1.8k Q (1/2 W) min. | sapc
Panel | Servopack
"25 HP Helicolumn ((11541(045004) 12v . 15
\ Panel Dnilling Diagram
2 1000 1 1-6
22541 |2 H 0311 . @75(d030)HOLE % _____
(90 98+ . - } (o1 22+ 825 Type 25HP-10B
004) g I 004) (20 w)\ ypP
S 7 e e . HOLE = Multi-wrap vanable resistor with
3 0 l 14541 0570 04) @39 MD10-30B4 dial, manufactured by Sakae
Yo Tsushin Kogyo K.K
(1 T 23£L ' MD Multial »
(0909420 04)

4.6.14 Encoder Signal Converter Unit

1) Unitto convertthe encoder signal output from the line driver to an open collector output or
voltage pulse output.

Line Receiver Unit

e Terminal Numbers

Wol
Input Phase A ,: L] Output Phase A
Input Phase /A al
Input Phase B o—— i 5 Output Phase B
o—1

_ Input Phase /B )
Input Phase 2 ﬁ‘—o Output Phase 2
ovol
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(197)

L N
¢ Dimensional Drawings
11-M35x7
120 (508) Cross slot screws 2e (©31)
& Holes 2 x
- 45 mm dia
% (20 18)
£ : 118 max
o - (4 65)
&
od 40202
e (1 570 0079)
51 max
(201)
2) The encoder signal converter unit specifications are as follows:
Type Receiver Unit
Spec. LRX-01/A1 | LRX-01/A2 LRX-01/A3 LRX-01/A4
Power Supply 12 VDC +10%, 100 mA 5VDC + 5%, 100 mA
Input Signals Balanced line driver input (RS-422)
Output Signals | Voltage pulse Open collector | Voltage pulse Open collector
output output output output
Input Signal Voltage differential 2 0.3 V, internal termination resistance 100 Q
Level
Output Signal H: 10 V. min, L: 0.5 V max. H: 3 V min. L: 0.5 V max.
Level (1 mA) (30mA) . (1 mA) (30 mA)
L: 0.5V max. Withstand L: 0.5V max. Withstand
(30 mA) voltage: 50 V (30 mA) voltage: 50 V
Operating 0 to +60°C
Ambient
Temperature
Range
IC Used AM26L.S32C Receiver IC, or equivalent
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4.6.15 Cables for Connecting PC and Servopack

4.6.15 Cables for Connecting PC and Servopack )

Special cables are used to connecta PCto a Servopack With these cables user constants
can be monitored and set with a PC

Communicatic')ns'sof'_tware that cdngrolé, the Servodrive from a PC is available from Yaskawa.
o Contact your Yaskawa representative for more details, and operate the software as de-
scribed in the manual supplied.

B D-sub, 25-pin Connector Cable

Connecting a Personal Comhuier to a Servopack

" Rearof the personal computer

Cable

= = =L,Ll =)
Cable model: JZSP-CMS01 - 7CN of
) o . Servopack
_Cable Configuration
D-Sub Connector Half-pitch connector

Daiichi Denshi Kogyo  gnell: 10314-52A0-008

17JE-23250-02 (D8A)  pjug 10114-3000VE
Co., Ltd.

Sumitomo 3M Co., Lid.

PN
)}

2000(7874) |~ L

I
__EV“ £50(1.97)

2-M2.6 2-M2.6
SCrews - N screws

<

I
o= 4__.._—|

Communications Specifications

The communications specifications are as follows:

» Baud Rate: 9600 bps

« Number of Bits: ‘Start: 1 bit
Data: 7 bits
Stop: 1 bit

Parity: 1 bit (even)
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¢ Synchronization Method:
¢ XON/XOFF Control:
¢ Shift Control:

¢ Communications Method:

Connection Circuits

» With an RS-232C Port

5.6 Specifications and Dimensional Drawings of Peripheral Dev-ices

Start-Stop

None

None

Semi-duplex

Maximum cable length is 2 m (6.56 ft). In this case, the connection circuit is as follows:

RS-232C port (personal computer end)

/TXD 20— +—

—03

Q2

DT T g Sy

Shield: -

07

=

Servopack end (CN3)
/RXD 40
ov 140
FG Case O
¢ With an RS-422A Port

O1

/RXD
ITXD
ov
RTS
CTs
FG

The Servopack can also be connected to an RS-422A port. In this case, the connection

circuit is as follows:

e Transmission Distance: 30

m (98.4 ft) max.

oTransmission‘System: RS-422A -

Servopack end (CN3)

XD 1 — RXD
/TXD 2 — /RXD
RXD 3o——.————o TXD
/RXD O———————0 /TXD
/RXD s i .

Shield

RT g] E i
ov 14 ov

FG Case o——'o’

RS-422A port (personal computer end)
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#"——
4.6.15 Cables for Connecting PC and Servopack cont.

264

« Terminal Arrangement at the Servopack End

Connector Pin Numbers and Signal Names

Pin No. Signal Name Signal Circuit Name Signal Direction
1 TXD Transmit data (not inverted) Ples™
2 /TXD Transmit data (inverted) P«S
3 RXD Receive data (not inverted) P->S
4 /RXD Receive data (inverted) P->S
5 OPH Reserved pin . -
6 /RXD Short pins 6 and 7 to insert a 220 Q terminating resistance
7 RT between RXD and /RXD. .
8 TXD Transmit data (not inverted) P«S
-9 /TXD ‘| Transmit data (inverted) "PeS
10 RXD Recelve data (not inverted) P->S
1 Reserved pin #°3
12 Reserved pin #+3
- 13 5VPP Reserved pin -
14 -|GND, Signal ground: 0 V -

*1 . P: Personal computer

*2 S: Servopack

*3 #: Reserved terminal (Leave open.)

B Other Cables for Connecting Personal Computers

Note Fold back and clamp the cable shield at both ends.

Yaskawa also provides cables for connecting NEC PC98 Séries and IBM PC compatibletoa .

Servopack.

D-sub, 9-pin Connector Cable for IBM PC Compatible

« Cable Configuration

D-Sub connector

17JE-13090-02 (D8A)
Daiichi Denshi Kogyo
Co., Ltd. 2000 (78.74)+50 (1.97)

"Half-pitch connector

Cable

Plug: 10114-3000VE
Shell: 10314-52A0-008
Sumitomo 3M Co., Ltd.

D )
5 I:I U Cable model- JZSP-CMS02

2-M2.6 screws

2-M2.6 screws

@©
(wm) o

o|(

16|

~9
N
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5.6 Specifications and Dimensional Drawings of Peripheral Devices

» Connecting Circuit

Personal computer end
(14-pin half pitch)
Clamp withhood O

Servopack end
(14-pin half pitch)
o Clamp with hood

RXD 2 ¢

4

——

O 2 TXD

TXD 30

RTS 7

CTs 8
S-GND 50

O 4 RXD

BT TET PR N N,
| S G

(

0 14S < GND

14-pin Half-pitch Connector Cable for NEC PC-98 Series PC

» Cable Configuration

Half-pitch connector
Plug: 10114-3000VE
Sheli: 10314-52A0-008

2000 (78.74)£50 (1.97)

/7 Sumitomo 3M Co., Ltd.

Half-pitch connector
Plug: 10114-3000VE
Shell: 10314-52A0-008
Sumitomo 3M Co., Ltd.

(0.20)
A Cable p
[ TN ]
|~ Cale modet: JZSP-CMS03 Lg
2-M2.6 screws—!
¢ Connecting Circuit
Personal computer end Servopack end
(14-pin half pitch) (14-pin half pitch)
Clamp with hood © >~ o Clamp with hood
FG 12 !
RXD 10 o 2TXD
TXD 90 —0 4 RXD
RTS 10
CcTs 4
S.GND 140 014 S-GND

Nes
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INSPECTION, MAINTENANCE,
AND TROUBLESHOOTING

This chapter describes the basic inspections and maintenance to be carried

out by the customer.

In addition, troubleshooting procedures are described for problems which -
cause an alarm display and for problems which result in no alarm display.

'5.1 Inspection and Maintenance ............... 268

S.L1 Servomotor ..........iviiiiiiiiiiii e, 268
5.1.2 Servopack and Converter ...............c.oovuveunen... 269
5.1.3 Replacing Battery for Absolute Encoder ................. 271

5.2 'IYoubleshootilig .1 ]

5.2.1 Troubleshooting Problems with Alarm Display ........... 272
5.2.2 Troubleshooting Problems With No Alarm Display .. ...... 295
5.2.3 Internal Connection Diagram and Instrument Connection

Examples ..........o it 297
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

5.1.1 Servomotor

5.1 Inspection and Maintenance

This section describes the basic inspections and maintenance for Z-Series servo drives.

5.1.1 Se_rvomotor-

For inspection and maintenance of servomotors, follow the simple, daily inspection proce-
dures in the table below.

The AC servomotors are brushless. Simple, daily inspection is sufficient. The inépection and
maintenance frequencies in the table are only guidelines. Increase or decrease the frequen-

268

cy to suit the operating conditions and environment.

item Frequency Procedure Comments
Vibration and Daily Touch and listen. Levels higher than normal?
noise
Appearance According to Clean with cloth or
degree of - compressed air.
contamination
Insulation Yearly Disconnect Servopack and Contact your Yaskawa
resistance test insulation resistance at representative if the
measurement 500 V. Must exceed 10 MQ. insulation resistance is
(See note below) below 10 MQ.
- Replace oil seal | Every 5,000 Remove servomotor from Applies only to motors with
hours machine and replace oil seal. | oil seal.
Overhaul Every 20,000 Contact your Yaskawa The customer should not
hours or 5 years | representative. disassemble and clean the
servomotor.

Note Measure across the servomotor FG and the U-phase, V-phase, or W-phase pow-

er lead.

During inspection and maintenance, do not disassemble the servomotor.
If disassembly of the servomotor is required, contact your Yaskawa representative.




5.1 Inspection and Maintenance

. 5.1.2 Servopack and Converter

For inspection and maintenance of the Servopack and Converter, follow the inspection pro-
cedures in the table below at least once every year.

The Servopack and Converter contain highly reliable parts and daily inspection is not re-
quired. Carry out the inspections and maintenance in the table below once every year.

0 O (o)
—- — —pel——n
%74 YASKAV{A 7 vATKans
z/ E= [

e e | | IR

Converter Servopack

Item Frequency Procedure Remedy
Clean unit interior and | Yearly Check for dust, dirt, and oil on Clean with
circuit boards the surfaces. compressed air.
Loose screws Yearly Check for loose terminal block Tighten any loose
and connector screws. screws.
Defective parts in unit | Yearly Check for discoloration, damage | Contact your Yaskawa
or on circuit boards. or discontinuities due to heating. | representative.

Part Replacement Schedule

The following parts are subject to mechanical wear or deterioration overtime. To avoid failure,
replace these parts at the frequency indicated.

Part Standard Replacement Method
Replacement Period
Cooling fan 4 to 5 years Replace with new part.
Smoothing Capacitor 7 to 8 years Test. Replace with new part if necessary.
Relays - Test. Replace if necessary.
Fuse ‘| 10 years Replace with new part.
Aluminum Electrolytic 5 years Test. Replace with new circuit board if
Capacitor on Circuit Board necessary.
. Note Operating Conditions:

* Ambient Temperature: annual average 30°C
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

5.1.2 Servopack and Converter cont. -

. o Load Factor: 80% max. ' ; B .

* Operation Rate: 20 hours/day max.

If the Servopack and the Converter has been already overhauled at YASKAWA, its user
constants are set back to the standard settings on shipment. Always check the user
constants before operating the motor.
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5.1 Inspection and Maintenance

. 5.1.3 Replacing Battery for Absolute Encoder

Note

Battery replacement is only required for servo systems using an absolute encoder.

The battery type recommended below (purchased by the customer) is installed in the host
controller to allow the absolute encoder to store position data when the power is turned OFF.

Recommended Battery:

e Lithium Battery
ER 6 V C3, manufactured by Toshiba Battery Co.,
Ltd. 3.6 V, 2000 mAh
Estimated Life: Approximately 10 years

The battery voltage is notinternally monitored in the Servopack. Therefore, detect low battery
voltage at the host controller. )

Minimum required battery voltage is 2.8 V.

Replace the battery according to the following procedure if the battery voltage drops to the
minimum required battery voltage. The battery maintains absolute position data stored in the
encoder.

Battery Replacement Procedure:

1) Turn ON the Servopack and wait at least 3 minutes. The absolute encoder capacitors are
charged.

2) Replace the battery in the host controller. The Servopack power supply can be ON or
OFF during battery replacement.

After completing step 1 above, the absolute encoder will function normally for up to 2 days
with no battery.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
5.2.1 Troubleshooting Problems with Alarm Display

5.2 Troubleshooting

This section describes causes and remedies for problems which cause an alarm display and
for problems which result in no alarm display. -

5.2.1 Troubleshooting Problems with Alarm Display

Refer to the tables'below to identify the cause of a problem which causes an aIarm display
and take the remedy described.
Note that A.99 does not indicate an alarm.

Contact your Yaskawa representative if the problem cannot be solved by the described pro-
cedures. ’
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52 Mubleshoating

h'

1. Alarm Display and Troubleshooting Table

Display and Outputs

Digital Operator Alarm Output
RI':’:’I:"K::‘: Alarm Code Output Alarm Output
ALO1 ALO2 ALO3

A.00 OFF OFF OFF OFF
Absolute data
error

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON i i
Af SEN signal input — A B,C.D,EF
Cn-01Bit1=0
—F
Cn-01Bit1=1
— A, B,C,D,EF
Cause Remedy
A Absolute encoder power not supplied from | Use the Servopack power supply for the
Servopack. absolute encoder.
B Incorrect absolute encoder wiring (PA, PB, | Check and correct the absolute encoder
RESET, SEN signal etc.) wiring.
C Absolute encoder malfunctioned ¢ IfCn-01 Bit 1 =0, turn SEN signal OFF and

back ON. (See note below.)
- ¢ If Cn-01 Bit 1 = 1, turn Servopack power

OFF and back ON.
D Incorrect user constant setting. Set Cn-01 Bit Eto 0.
Incremental encoder used with Cn-01 Bit E
setto 1.
E Absolute encoder defective Replace servomotor.
F Circuit board (1PWB) defective Replace Servopack.

Note Alarm A.00 is reset when the power is turned OFF and back ON. It is not reset by the normal

NOTE

alarm reset.

Resetting SEN Signal
When resetting the SEN signal (i.e., turning it OFF and then back ON) for any reason, keep
the SEN signal at the high level for more than 1.3 s before turning it OFF.

OFF | ON=High Level |oFF| ON
SEN signal 1.3 s min. I——I

——— —

15 ms min.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
L

5.2.1 Troubleshooting Problems with Alarm Display cont.

274

Display and Outputs

s

Digital Operator

Alarm Output

Display and

Alarm Code Output

Alarm Output

- Al N -
arm Lam‘e ALO1

ALO2

ALO3 i -

1A02 - - |oFF. .- . OFF
1 User constants * oL

OFF OFF

breakdown . ; . .

Status When Alarm Occurred - -

OFF: Outputtransistoris OFF
ON: Output transistor is ON

At power ON —— A B
. Cause Remedy
A Power tumed OFF during parameter write. | Replace Servopack.

Alarm occurred next power ON.

B Circuit board (1PWB) defective

Replace Servopack.

Dispiay and Outputs

Digital Operator

Alarm Output

- Display and _

Alarm Code Output

Alarm Output

Alarm N
_a.me ALO1

ALO2

ALO3

A.04 OFF OFF
User constant :
settinﬁg error

OFF OFF

. Status When Alarm Occurred

OFF-: Outputtransistoris OFF
ON: Output transistor is ON

At power ON —AB
Cause Remedy
A An out-of-range user constant was Reset all user constants in range.
previously set or loaded. Otherwise, re-load correct user constants.
B Circuit board (1PWB) defective Replace Servopack.




5.2 ﬁoubleshooll'ing

Display and Outputs
Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
- ALO1 ALO2 ALO3
A.10 ON OFF OFF OFF
Overcurrent
OFF: Output transistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
During servomotor - When servo ON (/S-ON) |
operation A B'P signal tumed ON c.D
At power ON ¢
Cause Remedy
Wiring grounded between Servopack and | Check and correct wiring.
servomotor.
B Servomotor U, V, or W phase grounded. Replace servomotor.
Cc o Circuit board (1PWB) defective Replace Servopack.
¢ Power transistor defective )
D Current feedback circuit, power transistor, | Replace Servopack.
DB circuit, or circuit board defective.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

5.2.1 Troubleshooting Problems with Alarm Display cont.

276

Display and Outputs

Digital Operator

Alarm Output

Display and

Alarm Code Output

Alarm Name
- ALO1

ALO2 ALO3

Alarm Output

A.40 OFF
Main circuit
voltage error
detection.

OFF ON

OFF

'OFF: Outputtransistoris OFF

ON: Output transistor is ON
Status When Alarm Occurred
At power ON I Occurred when the control '
A, B' c power turned ON. D
Occurred approximately .
0.6 second after the main —A, C
circuit power tumed ON. °| .
Cause Remedy
A The power supply voltage is not within the | Check power supply.
range of specifications.
B Load exceeds capacity of the regenerative - | Check specifications of load inertia and
unit. : .- overhanging load.
C Fuse blown. Replace Servopack.- )
D Servopack defective.




5.2 Troubleshooting

Display and Outputs
Digital Operator Alarm Output
RI':‘:”:‘GK ::\: Alarm Code Output Alarm Output
ALO1 ALO2 ALO3
A.51 ON OFF ON . OFF
Overspeed
OFF: Output transistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
When servo ON (/S-ON) | __
signal tumed ON A.B.c.D,E At power ON —E
l_ During high-speed
servomotor rotation —— A, B, C,D,E - .
after reference in-
put

Cause

Remedy

¢ Servomotor wiring incorrect.

o Encoder wiring incorrect (disconnection,
short-circuit, power supply, etc.)

Check and correct wiring. (Check A-, B-,
C-phase pulses correct at 2CN.)

from Servopack.

Incremental encoder power not supplied

Use the Servopack power supply for the
encoder.

Noise in encoder wiring.

Separate encoder wiring from main wiring
circuits.

pulses) setting.

Incorrect user constant (number of encoder

Set user constant Cn-11 to the correct
number of pulses.

Circuit board (1PWB) defective

Replace Servopack.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

5.2.1 Troubleshooting Problems with Alarm Display cont.

Display and Outputs

Digital Operator

Alarm Output -

N Display and - Alarm Code

Output ‘| Alarm Output -

Alarm Name

ALO1 - ALO2 - ALO3

A.71 ’ ON ON
~| Overload
(High load) "~
A.72
Overload
(Low load)

ON OFF

Status When Alarm Occurred

OFFE: Output transistor is OFF
ON: Output transistor is ON

When servo ON (iS-ON) : " Atpower ON
signal tumed ON - A.B.o- E
When speed reference -
~input
No servomotor )
rotation | __ -B,C,p " -
N - During normal
operation C.o
Cause Remedy
A Servomotor wiring incorrect or Check wiring and connectors at
disconnected servomotor.
B Encoder wiring incorrect or disconnected Check wiring and connectors at encoder.
C Load greatly exceeds rated torque Reduce load torque and inertia. Otherwise,
replace with larger capacity servomotor.
D incremental encoder power not supplied Use the Servopack power supply for the
from Servopack. encoder. -
E Circuit board (1PWB) defective Replace Servopack.
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5.2 Troubleshooting

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name -
ALO1 ALO2 ALO3
A.80 OFF OFF OFF OFF
Absolute encoder
error (only when
absolute encoder
is used)
OFF: Output transistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
At power ON During servomotor I
operation A.B.D.E
Cn-01Bit1=0
—C
Cn-01Bit1=1
—A.B,C
Cause Remedy
A Incorrect absolute encoder wiring (PA, PB, | Check and correct the absolute encoder
RESET, SEN signal etc.) wiring.
B Absolute encoder malfunctioned « At Cn-01 Bit 1 = 0, turn SEN signal OFF
then back ON. )
¢ At Cn-01 Bit 1 = 1, turn Servopack power
OFF then back ON.
C Circuit board (1PWB) defective Replace Servopack.
D Error occurred in absolute encoder. ® At Cn-01 Bit 1 = 0, turn SEN signal OFF

Another encoder alarm displayed when
SEN signal or power supply turned back
ON.

then back ON (if servomotor is running,
first turn servo OFF).

e At Cn-01 Bit 1 = 1, turn Servopack
power OFF then back ON.

noise.

E Servopack miscounted pulses (positional
displacement) or maifunctioned due to

» Separate encoder wiring from main wiring
circuits.

e At Cn-01 Bit 1 = 0, turn SEN signal OFF
then back ON (if servomotor is running,
first turn servo OFF).

o At Cn-01 Bit 1 = 1, turn Servopack power
OFF then back ON.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING.
5.2.1 Troubleshooting Problems with Alarm Display cont.
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Display and Outputs

Digital Operator

Alarm Output

Display and -

Alarm Code Output - Alarm Output

Alarm Name

ALO1 ALO2 ALO3

A.81 ;
Absolute encoder
back-up error
(only when 12 bit
absolute encoder
is used)

"OFF

OFF OFF OFF

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON - When SEN signal tumed A
_ONCn-01Bit1=0 C
Cn-01Bit1=0
—B
Cn-01Bit1=1
— A, C
Cause . . Remedy
A The following power supplied to the Follow absolute encoder set-up
'| absolute encoder all failed: . procedures.
e +5 V supply
« Battery (ER6V C3)
¢ Internal capacitor
B Circuit board (1PWB) defective Replace Servopack.
C Absolute encoder malfunctioned Replace servomotor.




5.2 Troubleshooting
“

Display and Outputs

Digital Operator Alarm Output

Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3

A.82 OFF OFF OFF OFF
Absolute encoder
sum-check error
(only when 12 bit
absolute encoder
is used)

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When SEN signalturned | A
ON,Cn-01Bit1=0
Cn01Bit1=0 . .
I During operation |
B (see note) A
Cn-01Bit1=1
—A,B
Cause Remedy
A Abnormality during absolute encoder  Follow absolute encoder set-up proce-
memory check dures.
* Replace servomotor if error occurs fre-
quently.
B Circuit board (1PWB) defective Replace Servopack.

Note An absolute encoder error (A.80) is given initially if a sum-check error (A.82) is generated
during operation.

The sum-check error (A.82) occurs after turning the SEN signal (or Servopack power supply)
OFF and back ON.

However, the sum-check error (A.82) does occur during operation if the host controller is re-
ceiving the S-phase signal (serial data).
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_INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
5.2.1 Troubleshooting Problems with Alarm Display cont.

Display and Outputs
D_igi}a_l Operator Alarm Output
Display and Alarm Code Output - Alarm Output
Alarm Name -
ALO1 ALO2 ALO3
A.83 OFF OFF OFF - OFF
Absolute encoder DU
sum-check error
(only when 12 bit
absolute encoder
is used)
OFF: Outputtransistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred -
At power ON When SEN sngnal-tumed —— A B
- ’ ON, Cn-01Bit1=0 d
Cn-01Bit1=0 . "
L During operation |
' c (see notg) A B
Cn-01 Bit1 =1
—A,B

Cause

Remedy

« Battery not connected-
o Battery connection defective

Check and correct battery connection.

‘B Battery voltage below specified value.
Specified value: 2.8 V.

Install new battery and turn SEN signal (or
Servopack) ON.

Cc

Circuit‘board (1PWB) defeg:tive~

Replace Servopack.

Note -No alarm occurs at the Servopack when a battery error (A.83) is generated. The battery error
(A.83) occurs the next time the SEN signal (or Servopack) turns ON.
However, the battery érror (A.83) can be read during operation if the host controller is receiv-
ing the S-phase signal (serial data).
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Display and Outputs

5.2 houble—shaoting

e

Digital Operator

Alarm Output

Display and
Alarm Name

Alarm Code Output

Alarm Output

ALO1

ALO2

ALO3

A.84

Absolute encoder
data error (only
when absolute
encoder is used)

OFF OFF

OFF OFF

Status When Alarm Occurred

OFF: Output transistoris OFF
ON: Output transistor is ON

At power ON When SEN signal tumed | B
: ON, Cn-01Bit1=0
Cn-01Bit1=0 . .
. During operation | -
B (see note) B
Cn-01Bit1=1
— A
Cause Remedy
A Absolute encoder malfunctioned ¢ At Cn-01 Bit 1 = 0, turn SEN signal OFF
then back ON.
¢ At Cn-01 Bit 1 = 1, turn Servopack power
OFF then back ON.
» Replace servomotor if error occurs fre-
quently.
B Circuit board (1PWB) defective Replace Servopack.

Note No alarm occurs at the Servopack when a data error (A.84) is generated. The data error

(A.84) occurs the next time the SEN signal (or Servopack) turns ON.
However, the data error (A.84) can be read during operation if the host controller is receiving

the S-phase signal (serial data).
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

5.2.1 Troubleshooting Problems with Alarm Display cont.

Display and Outputs
Digital Operator Alarm Output-
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.85 OFF OFF OFF OFF

Absolute encoder
overspeed (only
when absolute
encoder is used)

OFF: Output transistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred . : - .
At power ON When SEN signal tumed |
ON,Cn-01Bt1=0
Cn-01Bit1=0
’ —B
Cn-01 Bit1 = 1 " .
—A
Cause Remedy
. A Absolute encoder tumed ON at a speed Turn ON encoder power supply (or SEN
exceeding 400 r/min. signal or Servopack power supply) at a
speed not exceeding 400 r/min.
B Circuit board (1PWB) defective Replace Servopack.
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5.2 Troubleshooting

S I ]
Display and Outputs
Digital Operator Alarm Output
Display and- Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.A1 ON ON ON OFF
Heat sink
overheated
OFF: Output transistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

During servomot Occurred when the con-

o;l;erast;ionrv mower —A,B,C,D | trolpowertumedON. [—E

Cause Remedy
A The ambient temperature of the Servopack | Alter conditions so that the ambient
exceeds 55°C temperature goes below 55°C
B The air flow around the heat sink is bad. Follow installing method and provide
sufficient surrounding space as specified.

o} Fan stopped. Replace Servopack.
D Servopack is running under overload. Reduce load.
E Servopack defective. Replace Servopack.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
5.2.1 Troubleshooting Problems with Alarm Display cont.

286

Display and Outputs

Digital Operator . Alarm Output

- Display and " Alarm Code Output Alarm Output

Alarm N
ame ALO1 ALO2

ALO3

A.b1 OFF ) OFF
Reference input
read error

OFF OFF

Status When Alarm Occurred

OFF: Output transistor is OFF
ON: Output transistor is ON

- During servomotor
operation ' A B

At power ON " c

Cause

Remedy

A - | Part malfunctioned in reference read-in unit
(A/D converter, etc.).

Reset alarm and restart operation.

B Part defective in reference read-in unit
- ° | (A/D converter, etc.):

Replace Servopack.

‘Replace Servopack.

C. | Circuit board (1PWB) defective




5.2 Troubleshooting
“

Display and Outputs
Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.C1 ON OFF ON OFF ‘
Servo overrun
OFF: Output transistor is OFF
ON: Output transistor is ON
Status When Alarm Occurred
At power ON When servo ON (/S-ON) |
signal turned ON A.B.cpE
l_ User constant .
Cn-01 Bit0 = 0 —E On speed reference input | A B,cDE
Occurred 1 to 3 se- - -
conds after power ON
l__ User constant
Cn-01Bit0 =1 — A,B,C,D,E
Cause Remedy
A Servomotor wiring incorrect or Check wiring and connectors at
disconnected servomotor.
B Encoder wiring incorrect or disconnected Check wiring and connectors at encoder.
Cc Incremental encoder power not supplied Use the Servopack power supply for the
from Servopack. encoder.
D Encoder defective Replace servomotor.
E Circuit board (1PWB) defective Replace Servopack.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
5.2.1 Troubleshooting Problems with Alarm Display cont.

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name

ALO1 ALO2 ALO3

A.C2 ON , OFF ON OFF
Encoder phase ) -
detection error

OFF: Output transistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

At powetr ON g
Lp - —D Egélrr:i%g:rvomotor — A B.C.D

Occurred 1 to 3seconds | _ A B.C.p

after power ON -
Cause — Remedy
A Noise in encoder wiring. Separate encoder wiring from main wiring
) . circuits.
B Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection :

C Encoder defective . Replace servomotor.

) D Circuit board (1PWB) defective . | Replace Servopack.
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5.2 Troubleshooting
“—

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output : Alarm Output
Alarm Name

ALO1 ALO2 ALO3

A.C3 ON OFF ON OFF
Encoder A-,
B-phase
disconnection

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When servo ON (/S-ON)
signal turned ON AB.cC.D
L User constant " ;
Cn01Bit0=0 [—D S spnvomotor - — A,B,C,D

Occurred 1 to 3 seconds

after power ON
L User constant !
Cn-01Bit0=1 —A,B,C,D
Cause . Remedy
A Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection
B Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
C Encoder defective Replace servomotor.
D Circuit board (1PWB) defective Replace Servopack.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
5.2.1 Troubleshooting Problems with Alarm Display cont.

Display and Outputs

Digital Operator Alarm Output
Rli:fr:‘an ::‘: _ Alarm Code Output - Alarm Output
ALO1 ALO2 ALO3
: ' ON OFF

A.C4 ON OFF
Encoder C-phase

disconnection

OFF: Output transistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When servoON (/S-ON) {
signal tumed ON A.B.C.D
|_ User constant .
Cn01Bito=0 [—C | g servomoter — A,B,C,D
Occurred 1 to 3 seconds
after power ON
I_ User constant )
Cn-01Bit0 =1 —A,B,C,D
. Cause Remedy
A .Encoder wiring incorrect or poor . Check wiring and connectors at encoder.
~ | connection . .
B Noise in encoder wiring. Separate encoder wiring from main wiring
. circuits.
C . | Encoder defective Replace servomotor.
D Circuit board (1PWB) defective Replace Servopack.
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5.2 Troubleshooting

Display and Outputs
Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.F4 OFF ON OFF OFF
Converter error
OFF: Output transistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
' Durnng servomotorop- | Occurred when the control
eration. D,E,F power tumned ON. —H
in circui Occurred approximately 1
:ltj;?)?;noc&r'cun PoWwer I —a,B,C second after the maincr- — E, F, G
. cuit power ON
Cause Remedy

One phase (L1, L2, L3) of the main circuit
power supply is disconnected.

o Check power supply.

¢ Check wiring of the main circuit power sup-
ply.

e Check MCCB, noise filter, magnetic con-
tactor.

There is one phase where the line voltage | Check power supply.

is low.

It any of the following power supply Check the power supply.
conditions are met during motor operation: Terms

¢ Complete power failure: half cycle of sup-
ply frequency
» Voltage drop: full cycle of supply frequency

Note Because of detector lag or detector
margin, there may be no alarm evenif
then above values are exceeded.

o Complete power failure = Power failure
where voltage drops to zero

» Voltage drop = Power failure where volt-
age drops, but not to zero.

The power supply voltage is not within the | Check power supply.
range of specifications.
» Rectifying diode defective Replace converter.

» Fuse blown.

e Inrush current-limited resistor discon-
nected.

* Regenerative transistor is abnormal.

Disconnection of the regenerative resistor
unit.

Replace converter or regenerative resistor
unit.

Regenerative resistor unit disconnected
(for more than 15 type)

Check wiring of regenerative resistor unit.

Converter defective.

Replace converter.
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5.2.1 Troubleshooting Problems with Alarm Display cont.
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Display and Outputs
Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 | - ALO2 | ALO3
CPF00 Not specified
Digital operator
transmission
error 1
Note This alarm is not stored in alarm trace-back function memory.
Status When Alarm Occurred
At power ON. Digital op- Digrital operator con-
erator connected before — A B, C, D nected to Servopack —A,B,C,D
gi‘rvopack power tumed while power turned ON.
Cause Remedy
A Cable defective or poor contact between e Check connector connections.

digital operator and Servopack.

* Replace cable.

B | Malfunction c:iue to external noise ‘| Separate digital operator and cable from
: : noise source.

C Digital operator defective Replace digital operator.

D Servopack defective Replace Servopack.




5.2 Troubleshooting
“

. Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name

ALO1 | ALO2 | ALO3

CPFO1 Not specified
Digital operator
transmission
error 2

Note This alarm is not stored in alarm trace-back function memory.

Status When Alarm Occurred

During operation
. gop — A,B,C,D

Cause Remedy

A Cable defective or poor contact between » Check connector connections.
digital operator and Servopack. « Replace cable.

B Malfunction due to external noise Separate digital operator and cable from
noise source.

C Digital operator defective Replace digital operator.
. D Servopack defective Replace Servopack.

293



INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
5.2.1 Troubleshooting Problems with Alarm Display cont.

Display and Outputs
Digital Operator Alarm Output
Display and - Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.99 OFF OFF OFF ON

- : OFF: Output transistoris OFF
-ON: Output transistor is ON

Status When Alarm Occurred

Indicates normal operaiion. Not an alarm.
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5.2 Troubleshooting

5.2.2 Troubleshooting Problems With No Alarm Display

Refer to the tables below to identify the cause of a problem which causes no alarm display

and take the remedy described.

Turn OFF the servo system power supply before commencing the shaded procedures.

Contact your Yaskawa representative if the problem cannot be solved by the described pro-
cedures.

_ Troubleshooting Table No Alarm Display

Symptom Cause Inspection Remedy
Servomotor does not start Power not connected Check voltage between ‘Correct the power clrcurt
power supply terminals. .
- | Loose connection -Check terminals of * o ’Tghten any Ioose parts
connectors (1 CN SCN C
2CN). L . - T
Connector (1CN, 6CN) Check connector (1CN S ARefer fo’ connectlon dlagram

external wiring incorrect

6CN) external wiring" .

-and correct wmng kR

Servomotor or encoder »Reconnect wmng
wiring disconnected. - .
Overioaded Run under no load. ’Fleduce Ioad or’ replace WIth

,Iarger capacrty servomotor :

Speed references not input

Check reference input pins.

Correctly input*

| speed/position. references

/S-ON is turned OFF

Cn-01Bit0is 0.

Turn /S-ON input ON.

/P-CON input function
setting incorrect

Check user constant Cn-2B.

Refer to Section 2.2.1 and
set user constants to match
application.

Encoder type differs from
user constant setting.

Incremental or absolute
encoder?

Set user constants Cn-01 Bit
E to the encoder type used.

P-OT and N-OT inputs are
turned OFF.

(If Cn-01 Bits 2, 3 are 0)

Turn P-OT and N-OT input
signals ON.

SEN input is turned OFF.

Absolute encoder used with
Cn-01 Bit 1 setto 0.

Turn SEN input ON.

Servomotor moves
instantaneously, then stops

Number of encoder pulses
differs from user constant
setting.

Set the user constant
{Cn-11) to match the number
of encoder pulses.

Servomotor or encoder
wiring incorrect.

Refer to Section 2.8.7 and
correct wiring.

Suddenly stops during
operation and will not restart

Alarm reset signal
(/ALM-RST) is turned ON

because an alarm occurred.

Remove cause of alarm.
Turn alarm reset signal
(ALM-RST) from ON to OFF.

Servomotor speed unstable

Wiring connection to motor
defective

-Check connection-of.power. -
lead (U, V,and W. phase) .~
-and-encoder connéctors.

‘or connectors

Tighten any:loose* termmal' o

Servomotor vibrates at
approximately 200 to
400 Hz.

Speed loop gain value too
high.

Reduce speed Ioop gain

Speed reference input lead
too long.

‘hundred ohms..: * :

(Cn-04) preset value.

Minimize length.of - o
‘speed/position. reference’;,;'
input lead; wrth impedan
not exceeding: several ’

Speed reference input lead
is bundled with power
cables.

Separafe reference’i mpu &
‘lead at Ieast 30 om from L w
power cables::- e




INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
5.2.2 Troubleshooting Problems With No Alarm Display cont.

Servomotor surface dirty

‘Vlsual check K

Symptom Cause Inspection Remedy
High rotation speed Speed loop gain value too Reduce speed loop gain
overshoot on starting and high. (Cn-04) preset value.
stopping. .
Servomotor overheated Ambient temperature too Measure servomotor 'Redtice.ambient. = S
| high ambient temperature .~ [témperaturéto: 40°C max
- < ¢ [ Clean‘dustand ol from. -

- ::|-mibtor siirface. *

Overloaded

Run under no Ioad.

-'Reduce’load.or replace with °

larger ‘capacity. servomotor. -

Abnormal noise

Mechanical mounting
incorrect

Servomotor mountmg
screws loose?"

“*=| Tighten-mountirig screws. -

Coupling not' center'ed?: :

" | Center.coupling.

"Coupling unbalanced?:

- | Balance coupling. - >

Bearing defective

Check noise and- vnbratlon -| Consult your Yaskawa
.nedr bearing.’ | representative if defective.
Machine causing vibrations | Foreign object intrusion,:- -, *| Consult with machine
) - .damage or déformatioin of . | manufacturer.
sliding parts of machine: | .
Speed reference 0 V but Speed reference voltage --- Refer to Sections 3.2.4 and
servomotor rotates. offset applied ’ 3.2.5 and adjust reference

offset.
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5.2 Troubleshooting

5.2.3 Internal Connection Diagram and Instrument Connection
Examples

1) The SGDC Servopack and Converter internal connection diagrams are given'below.
Refer to these diagrams during inspection and maintenance.

2) Internal Connection Diagram

e For Servopack Model SGDC-05DSA to -15DSA

1™

PM1
+ P VU
v
Wi .
- N ] DB1
~ ~ ~
5
. -
L—Z— (CONTROL [~ +12v Y
POWER ~ |—> PGSV Vokage Base dver Few—
suppLy [P 1SV C rsolator
O3 VD14 isolator SCRY
isolator
@
B8CN voltage
Amaiog lconversion
TCN
Digital
Aas

address
selecton d

* For Servopack Model SGDC-20DSA to -50DSA

1™ _J_ . PMt cTi1 3CN
+ [o—1{~} - P U 1]
CT12
v v
W w
- |lo N IDB' @
S1CN I - =
82CN
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

5.2.3 Internal Connection Diagram and Instrument Connection Examples cont.

¢ For Converter Mode! JUSP-ACP08GD

SHORT BAR

1™ gy BRPM
A
O )
-

=

E
<
N

g
2
4k
N[ljj
: 2

DB1

N ~ot Z =
: %BM%BM - B 0\ R4 61].-:- cs.lj
%m ~ 'GB“JE »
B cs| ce c71 - csl c1o » 'l Re| c2L+ o4Ls
@b 111 1T o T |
_

)

-

i

|
H

Voltage ) Relay Regenerative " | Voltage
L., drive gate dnve detection
isolator - ~ isolator isolator

- - A 4
A1 —Z—I— > +24v vo ‘
oom;on. w5V - ‘
T SsUPPLY [P *2OV
A2 O—=e 1 +24v
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e For Converter Model JUSP-ACP15GD

5.2 Troubleshooting

1™
L1

L2

™ g4 B2
)
O
D1 laik.
I T l
RY1-1 D2 p—
DB1 FU1
N ~ «—LA J ]. . - . o ol
%BM%W R4 c1l+ ca-[*
~ N R
BA2
IGBT1 JK
(&) ~ .
cs| ce 071 col c1o w2 Y ol Re| cz + cals
117 bl I P " T o
L_t
" . ‘ W [
Vottage Relay Regenerative Voltage
FAN1 -} dnve . gate dnve detection
/DC24v 1solator isolator 1solator
| Ready | 7
y 5CN
MO P, > +24v o
1 CONTROL| o .oy control
T Sopry [ 20V
A2 O g l +24V =
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

. - J
5.2.3 Internal Connection Diagram and Instrument Connection Examples cont.

* For Converter Model JUSP-ACP30GD

1™ g4 B2
rat )
< O
- D1

<

L |

B . L RYM— oz 14

DB1 ™
™ FU1
! ' a1 [ 1L —t 5]
. 2

194

_i__ ' - R3

%w 7 8A3 i RD  we ol ]
L2 %w ~ N
2o cs| cs 071 - 091 c10 RYI-ZF ’ IG;"-IH ) ' cod-+ ¢
@ 1171 bl g | S I Y

Voltage . Relay Regenerative Voltage

FAN1 b = dnve gate dnve detection
/DC24v 1solator 1solator + | 1solater

i | Ready l
Al O :Z: RO b= +24V w
% -I- CONTROL —> +5V control |
POWER .
A2 T suppLY [P 2V " .
’ g A l +24V
1
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5.2 Troubleshooting

3) Connector 1CN, 6CN Connection of SERVOPACK

Servopack

Main power supply P/+( to converter ) Motor

Main power supply N~( to converter )

@s<c

51CN 2CN

/O bus ( to converter )

)EMS’“

cschencafea,
LY TTERY PR

6CN

Speed reference input

Torque reference input of the shielding wire

2
3 Correctly terminate end
0
Rated torque/+ 1V 1o +10V 1

Speed monitor 2v/1000r/min
or 1v/1000r/min

Torque monitor 2V/rated forque
+24v

ov IRy (
Servo ONfor IRYON O O——0O——7 1, 0

+24v
rd

P control for 2Ry ON
Reverse rotation prohibit A 2K 9 Reverse rol]lon prohiblt

for N-LS open

Forward rotation prohibit

ion prohibit
for P-LS open .

:[m limit ON
nt limit ON

Alarm reset for 3Ry ON
Reverse current limit
for 4Ry ON

Foward current limit
for SRy ON

6Ry OFF for servo alann"gv—l
4
o o1 Aam- La 1P 05 :

>

<4—Servo alarm

Photocoupler output
- Max.operational voltage =DC30V

TRy ON for servo ready - Mex operational current =50mA

C-Sorv;a ready

8Ry ON for TGON

<4-TGON

+ = + « (Continued to next page )
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

5.2.3 Internal Connection Diagram and Instrument Connection Examples cont.

- : B + * = ( From previous page ) .

PAO 7"
. — Line driver
Phase A P Tl made
- <EASL SN74ALS194NS
- PBO
PG output ¢ R ]

( Line driver ) 9 Phase B P

For absolute encoder

Wy
SEN signal input P

. = N BCN
ALO1 - |
LO 23
Alarm code output " ALO2 24

+ + Max operational voltage = .DC30V —

* Max operational current = 20mA ‘:I'

- ‘ ALO3
- - ¢ 25
- ° L
- - < -" Vseov

Connector case

T L

Note 1 Signal input line IP represents twisted pair wires .- Servopack
2 24VDC power suppy must be prepared by customers
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5.2 Troubleshooting

4) Connection method of 2CN and Encoder

a) In case of incremental encoder

Incremental encoder 0 12mm?2 SERVOPACK Customer's side

Output line drwver, : i | Applicable line
Tl made H 1| recewver
SNT75ALS194 or . v | Timade

equwalent . v | SN75175 or
« | equivalent

032mm?

Connector L P
case

Shield wire

Cable 89400064

Note E represents twisted pair wires.

*1 By connecting DIR (2CN-7) to PGOV, the motor will be in reverse connection (motor re-
versed by forwared reference.)
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P

5.2.3 Internal Connection Diagram and Instrument Connection Examples cont.

b) In case of absolute encoder

01Zmm? "~ -

Absolute encoder

- SERVOPACK -

White / Blue

Yeilow

/”:
;.?

19 /PB

Whtte / Green _ 15 IPC

e T
e‘! White / Purple & 9 /PS

514 PC _

Output line dnver
Tl made
SN75ALS194 or

* equvalent

PGSV
Pl
12 A SEN
T W
13 A SG
1CN
14 L BAT

g ,
ﬂ.,
m—r

Connector

Shield wire

case’ T_ /

Cable DP8409123

Note E repfesents twisted pair wires.

*1 By connecting DIR (2CN-7) to PGOV, the motor will be in reverse connection (motor re-

versed by forward reference).

*2 S phase sigﬁal is valid only when 12-bit absolute encoder is used.
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Customer's side

Applicable line
recever

Tl made
SN75175 or
equivalent

+5V
—
ov




Appendix

Servo Adjustment

This appendix presents the basic rules for Z-Series AC Servopack gain ad-
justment, describes various adjustment techniques, and gives some preset
values as guidelines.

Al
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A3
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SERVO ADJUSTMENT
#———

A.1.1 =-Series AC Servopacks and Gain Adjustment Methods

306

A.1 X-Series AC Servopack Gain Adjustment

This section gives some bésic information required to adjust the servo system.

A.1.1‘ >-Series AC Servopacks and Gain Adjustment Methods

1) The Servopacks allow both manual adjustment by the conventional method of observing

the machine response and automatic adjustment using the internal auto-tuning function.

2) The main user constants changed by the customer to adjust the servo systeminclude the

foliowing:

¢ Cn-04 (Speed Loop Gain)
¢ Cn-05 (Speed Loop -Integration Time Constant)
¢ Cn-17 (Torque Reference Filter Time Constant)

¢ Cn-1A (Position Loop Qain)

In a speed-control Servopack (where speed references are applied as analog voltages),
the position loop is controlled by the host controller, so the position loop gain is normally
adjusted at the host controller.

If adjustment is not'possible atthe host controller, the same adjustment can be achieved
using Cn-03 (Speed Reference Gain), but the servomotor may not reach maximum
speed for some preset values of this user constant.

_ A simple block diagram of the servo system is shown below.

Servo System Block Diagram

Speed-control Servopack
Pulse

Speed Speed | Train Analog Voltage r-----#--emmemeanmcomcaomoooono- - Motor
o+ H + '
»| Error | p{KP 1_»| SpeedKv Current Power |—AA—T @
-} Count- D/A + -| Control - |Control Con- '
— er Convert- H Section Ti| [P{Section| | verter ! 1
. Time | ' H '
: HE
!| Speed Control Loop ' @
Position Control Loop O e AR =] = o
ncoder
Using Speed-control  Host Controller (supplied by customer) i Servopack .

Servopack

<«




A.l X-Series AC Servopack Gain Adjustment
L ]

. A.1.2 Basic Rules for Gain Adjustment

1) The servo system comprises three feedback systems: position loop, speed loop, and
current loop. The response must increase from outer loop to inner loop (see Servo Sys-
tem Block Diagram, above). The response deteriorates and oscillates if this principle is
not obeyed.

The customer cannot adjust the current loop. Sufficient response is assured for the cur-
rent loop. }

The customer can adjust the position loop gain and speed loop gain, as well as the speed
loop integration time constant and torque reference filter.

. 2) The position loop and speed loop must be adjusted to provide a balanced response.

In particular, if the position loop gain only is increased (adjustment with Cn-03 at the Ser-

vopack if position loop gain adjustment is not possible at the host controller), the speed

references oscillate and the result is increased, oscillating position control times.
. If the position loop gain (or Cn-03) is increased, the speed loop gain (Cn-04) must be

similarly increased.

If the mechanical system starts to oscillate after the position loop gain and speed loop

gain are increased, do not increase the gains further.

3) The position loop gain should not normally be increased above the characteristic fre-
guency of the mechanical system.
For example, the harmonic gears used in an articulated robot form a structure with ex-
tremely poor rigidity and a characteristic frequency of approximately 10 to 20 Hz. This

. type of machine allows a position loop gain of only 10 to 20 (1/sec).

Conversely, the characteristic frequency of a precision machine tool such as a chip
mounter or |C bonder exceeds 70 Hz, allowing a position loop gain exceeding 70 (1/sec)
for some machines.
Therefore, although the response of the servo system (controller, servo driver, motor, de-
tectors, etc.) is an important factor where good response is required, it is also importantto
improve the rigidity of the mechanical system.

4) In cases where the position loop response is greater than or equal to the speed loop re-
sponse and linear acceleration or deceleration is attempted, the poor speed loop re-

sponse and follow-up cause an accumulation of position loop errors and result in in-
creased output of speed references from the position loop.

The motor moves faster and overshoots as a result of increased speed references, and
the position loop tends to decrease the speed references. However, the poor motor fol-
low-up due to the poor speed loop response results in oscillating speed references, as
shown in the diagram below.

If this problem occurs, reduce the position loop gain or increase the speed loop gain to
eliminate the speed reference oscillations.

(s;pged Reference Output with Unbalanced Position Loop Gain and Speed Loop
ain

Speed
Reference

— Speed references actually output from controller
~-=- Speed references calculated in controller

Time
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A.2.1 Adjusting Using Auto-tuning
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A.2 Adjusting a Speed-control Servopack

This section gives examples of adjusting the gains of a speed-control Servopack manually
and using auto-tuning.

A.2.1 Adjusting Using Aqto—tuning

1) Important Points About Auto-tuning

a) Speed During Auto-tuning

Auto-tuning may not function correctly if the speed is too low. Set the speed to approx-

imately 500 r/min.

Set the speed with the user constant Cn-10 (Jog speed).

b) Selecting Machine Rigidity
If the machine rigidity is unk

nown, select the rigidity according to the following stan-

dards.
Drive Method Machine Rigidity
Ball screw, direct 3 (C-003) to 7 (C-007)
Ball screw, with reduction gears 2 (C-002) to 3 (C-003)
Timing belt ; 1 (C-001) to 3 (C-003)
Chain 1 (C-001) to 2 (C-002)

Wave reduction gears*

1 (C-001) to 2 (C-002)

* Product name: Harmonic Drive

Select the machine rigidity level for SGDC according to the table.

Level

_ Rigidity

7 (C-007)

5 (C-005)
4 (C-004)
3 (C-003)
2 (C-002)
1 (C-001)

6 (C-006).

High

Medium

Low

Auto-tuning may not end if high response is selected for a low-rigidity machine or low
response is selected for a high-rigidity machine.
If this occurs, halt the auto-tuning and change the machine rigidity selection.

2) If Auto-tuning is Unsuccessful

Auto-tuning may be unsuccessful (the end of auto-tuning not displayed) for machines
with large play or extremely low rigidity. )
Similarly, auto-tuning may be unsuccessful for a machine with high load inertia (exceed-

ing 15 to 30 times the motor moment of inertia).
In these cases, use conventional manual adjustment.

Even if auto-tuning is successful for a machine with large fluctuations in load inertia or
load torque, vibrations or noise may still occur in some positions.



A.2 Adjusting a Speed-control Servopack
L .

. 3) Response During Operation is Unsatisfactory after Auto-tuning

Auto-tuning sets the gain and integration time constant with some safety margin (to avoid
oscillations). This can result in long positioning times.

In particular, the target position may not be reached if low response is selected, because
the machine does not move in response to the final minute references. An excessively
high setting of the integration time constant (Cn-05) during auto-tuning is one cause of
this problem.

If response is slow after auto-tuning, the speed loop gain cannot be manually increased
very much before oscillation starts.

In this case, manually reduce the integration time constant while observing the machine
behavior to ensure oscillation does not occur. -

Auto-tuning does not set the torque reference filter (Cn-17) or speed reference gain
(Cn-03).

A.2.2 Manual Adjustment

1) The role of each user constant is briefly described below.

a) Speed Loop Gain (Cn-04)
This user constant is used for determining the response speed of the speed loop. The
. response speed increases if the constant is set to a large value provided that the me-
chanical system does not vibrate. The value of speed loop gain is the same as the set
value of Cn-04 if the inertia ratio set in Cn-28 is correct.

. Speed loop gain Kv = Set value of Cn-04 (Hz)
. Set Cn-28 to the following value.

. Cn-28 set value = Motor axis conversion load inertia (Jz) x 100 (%)

Servomotor rotor inertia (Jp)

b) Speed Loop Integration Time Constant (Cn-05)
The speed loop has an integration element to allow response to micro-inputs.
This integration element can produce a delay in the servo system, and the positioning
setting time increases and response becomes slower as the time constant increases.
However, the integration time constant must be increased to prevent machine vibra-
tion if the load inertia is large or the mechanical system includes a element that is
prone to vibration.
The following formula calculates a guideline value.

1

. Tl22.3x-2nx—Kv

Ti* Integration Time Constant (sec)
Kv: Speed Loop Gain (Hz) (calculated above)
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A.2.2 Manual Adjustment cont.
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c)

d)

Torque Reference Filter Time Constant (Cn-17)

When a ball screw is used, torsional resonance may occur which increases the pitch
of the vibration noise. .

This vibration can sometimes be overcome by increasing the torque reference filter
time constant. _ ‘
However, this filter will produce a delay in the servo system, just like the integration
time constant, and its value should not be increased more than necessary.

Speed Reference Gain (Cn-03)

Changing the speed reference gain (Cn-03) changes the position loop gain an equiv-
alent amount. That is, reducing the speed reference gain is equivalent to reducing the
position loop gain and increasing it is equivalent to increasing the position loop gain.
Use this user constant (Cn-03) in the following circumstances:

o No position loop gain adjustment at host controller (including cases where fine ad-
justment not possible by changing number of D/A converter bits)

e Clamping the speed reference output range to specific speeds

Normally leave at the factory setting.

NOTE Fora SGDC Servopack used for speed control, the position loop gain (Cn-1A) is valid in zero-
clamp mode only.
For normal control, change the position loop gain at the host controller or adjust the speed
reference gain (Cn-03) in the Servopack.
Changing Cn-1A does not change the position loop gain.

2) Adjustment Procedure

a)

b)

d)

Set the position loop gain at the host controller to a low value and increase the speed
loop gain (Cn-04) within the range that no abnormal noise or vibration occurs.

If adjustment of the position loop gain is not possible at the host controller, reduce the
speed reference gain (Cn-03).

Slightly reduce the speed loop gain from the value at step 1, and increase the position
loop gain at the host controller in the range that no overshooting or vibration occurs.
If adjustment of the position loop gain is not possible at the host controller, increase
the speed reference gain (Cn-03).

Determine the speed loop integration time constant (Cn-05), by observing the posi-
tioning setting time and vibrations in the mechanical system.

The positioning setting time may become excessive if the speed loop integration time
constant (Cn-05) is too large.

Itis not necessary to change the torque reference filter time constant (Cn-17) unless
torsional resonance occurs in the machine shafts.

Torsional resonance may be indicated by a high vibration noise. Adjust the torque ref-
erence filter time constant (Cn-17) to reduce the vibration noise.

Finally, fine adjustment of the position gain, speed gain, and integration time constant
is required to détermine the optimum point for step response.




A.3 Gain Setting References

A.3 Gain Setting References

This section presents tables of load inertia values for reference When adjusting the gain.

A.3.1 Guidelines for Gain Settings According to Load Inertia Ratio

1) Adjustment guidelines are given below according to the rigidity of the mechanical system
and load inertia. Use these values as guidelines when adjusting according to the proce-
dures described above. )

These values are given as guidelines only. Oscillations and poor response may occur
inside the specified value ranges. Observe the response (waveform) when optimizing
the adjustment. '

Higher gains are possible for machines with high rigidity.

a) Machines with High Rigidity

Ball Screw, Direct Drive Machines
Example: Chip mounter, IC bonder, precision machine tools

Load/Inertia Ratio Position Loop Gain Speed Loop Gain Speed Loop
(GD 2/GDp?) (Cn-1A) [1/s] (Cn-04) Integration Time
Constant
(Cn-05) [ms]
1x 50to 70 50t0 70 51020
3x -| 100 to 140 Slightly increase for
5 x - 150 to 200 inertia ratio of 20 x, or
10x 270 to 380 greater.
15 x 400 to 560
20 x B 500 to 730
30 x 700 to 1100

For an inertia ratio of 10 x, or greater, slightly reduce the position loop gain and speed
loop gain below the values shown and set the integration time constant to a higher
value before starting the adjustment.

As the inertia ratio increases, set the position loop gain and speed loop gain to the
lower limit of the range of values specified. Conversely, increase the speed loop in-
tegration time constant.

b) Machines with Medium Rigidity

Machines driven by ball screw through reduction gears, or machines directly driven
by long ball screws.
Example: General machine tools, orthogonal robots, conveyors
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SERVO ADJUSTMENT
A.3.1 Guidelines for Gain Settings According to Load Inertia Ratio cont.

Load/Inertia Ratio Position Loop Gain Speed Loop Gain - Speed Loop
(GD2/GDp?) (Cn-1A) [1/s] (Cn-04) Integration Time
Constant (Cn-05)
- [ms]

1x 30 to 50 30 to 50 10 to 40

3x - . 60 to 100 . Slightly increase for

5 x 90 to 150 inertia ratio of 20 x, or

10x o 160 to 270 greatef.

15 x 240 to 400

20 x o . 310 to 520

30 x 450 to 770

For aninertia ratio of.10 x, or greater, slightly reduce the position loop gain and speed
loop gain below the values shown and set the integration time constant to a higher
value before starting the adjustment. )

As the inertia ratio increases, set the position loop gain and speed loop gain to the
lower limit of the range of values specified. Conversely, increase the speed loop in-
tegration time constant.

c) Machines with Low Rigidity

Machines driven by timing belts, chains or wave reduction gears (product name: Har-
monic Drive). ) .
.Example: Conveyors, articulated robots

Load/Inertia Ratio - Position Loop Gain Speed Loop Gain Speed Loop
(GD2/GDy2) (Cn-1A) [1/s] (Cn-04) Integration Time
Constant (Cn-05)
[ms]

1x - |10t 20 10 to 20 50 to 120

3x 20 to 40 Slightly increase for

5x 30to 60 - | inertia ratio of 20 x, or

10 50t 110 greater.

15x - 80 to 160 ‘

20 x - 100to 210

30 x 150 to 310

For aninertia ratio of 10 x, or greater, slightly reduce the position loop gain and speed
loop gain below the values shown and set the integration time constant to a higher
value before starting the adjustment.

As the inertia ratio increases, set the position loop gain and speed loop gain to the
lower limit of the range of values specified. Conversely, increase the speed loop in-
tegration time constant.
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A.3 Gain Setting References

2) When a speed-control Servopack is used, set the position loop gain at the host controller.
If the position loop gain cannot be set at the host controller, adjust the Servopack speed

reference gain (Cn-03).

The position loop gain (Cn-1A) of a speed-control Servopack is valid in zero-clamp mode
only.

The position loop gain is determined from the following relationship.

Kp [1/s]:  Position loop gain
Vg [PPS]. Steady speed reference
e: (pulse): Steady error

(The number of pulses in the error counter at steady speed.)
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Appendix

List of 1/0 Signals

This appendix lists I/O signal terminals (connector 1CN, 6CN) on Servo-
packs which connect to a host controller or external circuit.

/O signals

.........

1 Host controller,
1+ extemal circuit

.........

NOTE 1) Referto Chapter 2 for details of how to use I/O signals.

2) Note that the functions of I/0 signal terminals differ according
to the memory switch (Cn-01, Cn-02) settings.
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LIST OF I/O SIGNALS

316

_List of Input Output Signals

Number “x.x.x”

in box represents a section number corresponding to each signal name.

1CN Termi- |Abbre- Signal name
nal Number |viated
. symbol )
1 BK+ Break output
2 BK Break output
3 ALM2+ Servo alarm 2 output
4 ALM2- Servo alarm 2 output
5 N.C. No connected
6 +24VIN External power supply input See 2.24
7 P-OT Forward prohibit input See 2.1.2
8 N-OT Reverse prohibit input See 2.1.2
9 P-CON P control input See 2.2.1 |*4
10 P-CL Forward current limit ON input See 2.1.3 | *4
1 N-CL | Reverse current limit ON input See 2.1.3 |*4
12 ALMRST Alarm reset input See 2.7.1
13 N.C. No connected
14 BAT Battery (+) (for absolute only) See 2.8.5 |*5
15 BATO Battery (~) (for absolute only) See 2.8.5
16 N.C. No connected
17 N.C. No connected
18 ESPO Does not use
19 ALMC Servo alarm 2 output
20 N.C. No connected
21 N.C. No connected
22 N.C. No connected
23 N.C. No connected
24 N.C. No connected
25 ‘IN.C. No connected
26 N.C. No connected
6CN Termi- |Abbre- Signal name
nal Number | viated
symbol
1 S-RDY+ Servo ready output See 2.7.6 |*3
2 S-RDY-
3 ALM1+ Servo alarm 1 output See 2.7.1
4 ALM1-
5 N.C. No connected
6 +24VIN External power supply input
7 S-ON Servo ON input See 2.7.2




6CN Termi- | Abbre- Signal name
nal Number | viated
symbol
8 TGON+ TGON output *3
9 TGON- TGON output
10 T-REF Torque reference input See 2.2.7 | *1
1" SG oV
12 V-REF Speed reference input See 2.2.1 | *1
13 SG oV
14 SEN SEN signal input See 2.8.5 |*5
15 SG oV
16 SG oV
17 PAO Encoder output phase-A See 2.2.3
18 /PAO '
19 PBO Encoder output phase-B See 2.2.3
20 /PBO
21 PCO Encoder output phase-C See 2.2.3
22 /PCO
23 ALO1 Alarm code output (open corrector) See 2.7.1
24 ALO2
25 ALO3
26 SG oV

*1 Used for analog reference

*2 Specifications vary depending on bits 6, 7 of Cn-02
*3 Specifications vary according to setting values of Cn-2D

See page 318
refer to page 318
... refer to Appendix D (page 323)

*4 Specifications vary according to setting values of Cn-2B ... .. refer to page 319
*5 Used only for absolute encoder (used only when bit E of Cn-01 equal to 1)
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LIST OF VO SIGNALS . ‘ _ .
ﬂ_

*{ Signals used for analog reference -

For signal control

Sr;eed contl:ol with-torque limit

Speed control with torque

Specifica- Speed control - €
tions - - - ~ by analog voltage reference - feed-forward
; Cn-02 .Cn-02 - - Cn-02
Sétting Bit8=0 - - .Bit8=1- - . Bit8=0
Bit9=0. : Bit9=0 - Bit9=1

J6CN ) .
Termina -
number . - i . -
10 - | V-REF | Speed reference - __ {V-REF |Speedreference | V-REF | Speed refer
12 -~ . | Terminal unused T-REF | Torque limit See 2.2.7 [T-REF | Torque feed See 226
- - - | input forward reference
- For torque control _ ’
Specifica- Torque control Torque control with speed limit
tions _ by analog voltage reference -
Cn-02 . Cn-02 -
Bit2=0" Bit2=1 S

]

number -

Terminal unused

10 - V-REF | Speed limit value
See 2.1.3 }-
12 | T-REF | Torque reference T-REF | Torque reference
*3 Analog monitor signals ) )
Control —— Speed mode Torque control
mode ] . R
Setting Cn-02 . Cn-02
- Bit6=0 . - Bit6 =1
8CN .
Terminal
number
2 TRQ-M | Torque monitor TRQ-M | Speed reference moni- X
.- tor
Setting Cn-02 Cn-02
Bit7=0 Bit7=1
-| number . .
1 - VTG-M | Speed monitor VIG-M | X X

Note . x means don’t care for voltage values.

318 o : -



Specifica- Speed control Torque control Speed control
tions (contact reference)
Setting . Cn-2B=0 Cn-2B =2 Cn-2B=3,4,6
number i
9 /P-CON | Proportional control ref- | --- Terminal unused /P-CON | Rotation direction refer-
erence ence for contact input
speed selection
10 /P-CL | Forward (Reverse) /P-CL | Forward (Reverse) /P-CL | Contact input speed
torque limit torque limit selection (control mode
11 /N-CL IN-CL /N-CL switching)
Specifica- Torque «—— Speed Speed control with zero clamp j
tions i
Setting Cn-2B=9 Cn-2B=10

1CN

Terminal

number

9 /P-CON Control mode switching signal /P-CON Zero clamp operation reference
10 /P-CL Forward (Reverse) torque limit /P-CL Forward (Reverse) torque limit
11 /N-CL /N-CL
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Appendix

List of User Constants

® X-Series Servopacks provide many functions, and have parameters called
“user constants” to allow the user to select each function and perform fine ad-
justment. This appendix lists these user constants.

o User constants are divided into the following two types:

1) Memory switch Each bit of this switch is tuned ON or OFF to selecta |
Cn-01, Cn-02 function.

2) User constant A numerical value such as a torque limit value or speed
setting loop gain is set in this constant.
Cn-03 and later )

NOTE 1) Referto Chapter2for details of how to use user constants.

2) Fordetails of howto set user constants, referto Section 3.1.5
Operation in User Constant Setting Mode.
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LIST OF USER CONSTANTS

List of User Constants (User Constant Setting)

" Code

Category Usér Name Unit Lower | Upper Factory | Re-
Constan Limit Limit Setting | mar
No. - . . ks
Cn-00 Not a user constant. (Cn-00 is used to select a special mode for digital operator)
- {cn-01 Memory switch 2 -
Cn-02 - |Memory switch (See page 325) T
Basic Cn-11, PULSNO Number of encoder P/R 513 32768 8192 1,
Constants I ah pulses ) ’ *2,
.. *3
Cn-2B CTLSEL Control method - 0 " 110 0 *2
selection - -
® Cn-2A MTRSEL | Motor selection - - 0 254 *2 *1,
.- - . o . *2,
Gain Related | Cn-03 VREFGN ° | Speed reference (r/minyV " (10 2000 250 *2,
Constants i - | adjustment gain *3
- Cn-04 . |[LOOPHZ | Speed loop gain, -Hz 1 2000 80
Cn-05 PITIME Speed loop integration | 0.01 ms | 200 51200 2000
N time constant_
Cn-1A POSGN Position loop gain - s - |1~ 1000 40
Cn-17 TRQFIL Torque reference filter™ [0.1.ms 0 250 4
. - __ . - |time constant _- -
Cn-28 JLOAD -~ ~|Load inertia - 1% 0 65535 100
Cn-0C TRQMSW | Mode switch torque ~ _ | % .10- 800 200
reference
Cn-0D REFMSW | Mode switch speed r/min 0 10000 0
- : -reference - . . _
Cn-OE ACCMSW | Mode switch accelera- | 10 r/min/s | 0 3000 0
tion
Reference re- |Cn-0A ' [ PGRAT PG dividing ratio -P/R 16 32768 8192
lated Cn-07 - |SFSACC | Soft start acceleration |ms 0 . 10000 0 *4
constants time
Cn-23 SFSDEC | Soft start deceleration | ms 0 10000 0 *4
) time
Torque Re- Cn-08 TLMTF Forward rotation % 0 800 800
lated torque limit
Constants  [cp.09 - [TLMTR Reverse rotation % 0 800 800
- ; torque imit -
Cn-18 -CLMIF Forward external cur- | % 0 800 100
rent limit
Cn-19 CLMIR Reverse external cur- | % 0 800 100
J rent limit
Cn-06 EMGTRQ | Emergency stop % 0 800 800
| torque
Cn-13 TCRFGN Torque reference gain | 0.1 V/ 10 100 30
100% -
Cn-14 TCRLMT Speed limit for torque | r/min 0 10000 10000 -
control -
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-sw

Category User Code Name Unit Lower Upper Factory | Re-
Constant Limit Limit Setting | mar
No. ks
Sequence Re- { Cn-2D OUTSEL Output signal selection | — 00 66 12
'g:;‘i ants Cn-0B |[TGONLV | Zero-speedlevel | r/min 1 10000. |20
Cn-29 ZCLVL Zero clamp level r/min 0 10000 10
Cn-22 VCMPLV Speed coincidence r/min 0 100 10
signal output range
Cn-12 BRKTIM Time delay from brake |10 ms 0 50 0
reference until servo )
OFF
Cn-15 - BRKSPD Speed level for brake | r/min 0 10000 100
‘| reference output dur-
ing motor operation .
Cn-16 BRKWAI Output timing of brake | 10 ms 10 100 50
reference during motor
operation
. Other Cn-10 JOGSPD | Jog speed r/min 0 10000 500
Constants Cn-1F  [SPEED1 | 1stspeed (contactin- | #/min 0 10000 100
put speed control)
Cn-20 SPEED2 2nd speed (contact in- | /min 0 10000 200
put speed control)
. Cn-21 SPEED3 3rd speed (contact in- | r/min 0 10000 | 300
put speed control)
Cn-2C PGPWR | PG power supply volt- | 0.1 mV 52000 58000 52500
age change )

Note *1 Userconstants must be set and checked before turning the motor power ON.

*2 After changing the setting, always turn the power OFF, then ON. This makes the new
setting valid. Lt

*3 Referto page 141.

*4 To use soft start function, always set both Cn-07 and Cn-23.
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LIST OF USER CONSTANTS . .
—_—

List of User Constants (Memory Switch Setting) (1)

User Bit Setting B Factory
Consta | No. Setting
nt No.
Input signal Cn-01 0 0 1 . 0
ehable/disable Uses servo ON input (/S-ON). Does not use servo ON input (/S-
) ’ . ON). Servo is always ON.
1 0 L 1 0
Uses SEN signal input (SEN)-when | Does not use SEN signal input
absolute encoder i1s used. (SEN) when absolute encoder is
used. Servopack automatically treats
B signal voltage as high level.
2 0 ' 1 0
Uses forward rotation prohibited in- | Does not use forward rotation pro-
put (P-OT). hibited input (P-OT). Forward rota-
tion is always possible.
3 0 1 0.
Uses reverse rotation prohibited in- | Does not use reverse rotation pro-
put (N-OT). hibited input (N-OT). Reverse rota-
tion is always possible.
Reserved 4 Reserved : Setting = 0 (do not change the setting) 0
5 0
Sequence 6 0 1 0
selection at Sto ; :
- ps the motor by applying dynamic | Makes the motor coast to a stop at
alarm condition brake (DB)at base block. base block. )
7 0 1 0
At base block, stops the motor by At base block, stops the motor by
applying dynamic brake (DB)and applying dynamic brake (DB)but
then release DB. does not release DB.
8 0 1 0
Stops the motor according to bit 6 Decelerates the motor to a stop by
setting when overtravel is detected applying the torque specified in
(P-OT, N-OT). Cn-06 when overtravel is detected
(P-OT, N-OT).
9 0 1 0
When overtravel is detected (P-OT, | When overtravel is detected (P-OT,
N-OT), decelerates the motor to a N-OT), decelerates the motor to a
stop by applying the torque specified | stop by applying the torque specified
in Cn-06 and then turns the zero- in Cn-06 and then.performs Servo
clamp. OFF.
Reserved A Reserved: Setting = 0 (Do not change the setting.) 0
Mode switch B 0 1 o]
selection Uses mode switch function. Follows | Does not use mode switch function.
Cn-01 bits D, C
|D-C |00 01 10 1 0
Uses internal Uses speed ref- | Uses accelera- Do not use.
torque reference | erence as a tion as a condi-
as a condition condition tion
(Level setting : (Level setting : (Level setting :
Cn-0C) Cn-0D) Cn-0E)
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User Bit Setting Factory
Constant | No. Setting
No.
Encoder selec- | Cn-01 E 0 1 0
tion ‘ Uses incremental encoder. Uses absolute encoder.
Reserved F Reserved : Setting = 0 (do not change the setting) 0

NOTE Forthe Cn-01 memory switch, always turn the power OFF, then ON after changing the set-
ting. This makes the new setting valid.

List of User Constants (Memory Switch Setting) (2)

User | Bit No. Setting Facto-
Const ry Set-
ant ting
No.
Rotation direc- | Cn-02 |0 0 1 0
tion selection Defines counterclockwise (CCW) Defines clockwise (CW) rotation as
rotation as forward rotation. forward rotation (reverse rotation
mode).
Home position 1. 0 1 0
error prloce.s- Detects home position error (when Does not detect home position error.
sing selection absolute encoder is used).
Analog speed 2 0 1 0
limit function Does not use analog speed limit Uses analog speed limit function
function :
Reserved 3,4,5 | Reserved: Setting = 0 (do not change the setting) 0,0,0
Analog monitor 6 0 1 0
selection Outputs torque to TRQ-M Outputs reference speed to TRQ-M
7 10 1 0
Outputs reference speed to VTG-M | Does not use.
Anglog current 8 0 1 0
limit function Does not use analog current limit Uses analog current limit function
function ) -
Torque fee_d-fo r- 9 0 1 0
ward function Does not use torque feed-forward | Uses torque feed-forward function
function
Reserved A Reserved : Setting = 0 (do not change the setting) 0
B 0
Torque filter C 0 1 - 0
Uses torque filter as primary filter Uses torque filter as secondary filter
Reserved D 0 1 0
Reserved: Setting = 0 (do not change the setting)
E 0 [1 0
Reserved: Setting = 0 (do not change the setting)
F 0 [1 0
Reserved: Setting = 0 (do not change the setting)

NOTE For the Cn-02 memory switch, always turn the power OFF, then ON after changing the set-
ting. This makes the new setting valid. However, bits 6, 7, E become valid immediately after
setting

325



LIST OF USER CONSTANTS -

]
" *1 Control method selection (Cn-2B) setting values ~

‘Settingwvalues' | *-- - .- -° - 7 it - ControlI'method ", N

o - Speed control (analog reference) -

2 ~ | Torque control (analog reference) -

13 Speed control (contact reference) +~Speed control (0 reference)

T 4 Speed control (contact reference) +Speed control (analog reference)

6 Speed control (contact reference). +Torque control (analog reference)

9 .| Torque control (analog reference) +~Speed control (analog reference)

10 - Speed control (analog reference) - ++Zero clamp control

. Outputs S|gnal selection (CN 2D) setting values . ' - P
Selects which function of signal sent to output signal of GCN '

| 1st decimal digit to select function of 6CN-1, -2 (/S-RDY)
) - 2nd decimal digit to select function of 6CN-8, -9 (/TGON)
A ISeﬂmg val- < oo < . Funefion .. .
L. .ue: Dol R .
- 0 N-CMP
1 /TGON*
- 12 /S-RDY
3 CLT - _
4 /BK
5 OL warhing
6 OL alarm
 Factory settings
: SERVOPACK type: : -|:Applicable'motor type:]<:Cn-2A: |4 “CR:11Ci-0A ). C
SGDC-05DSA 18GMG-050J0D 181 8192 250
SGDC-10DSA z SGMG-090JC1D . - 182
) SGDC-15DSA SGMG-13001D 183
SGDC-20DSA SGMG-200J01D 184
SGDC-30DSA SGMG-300J01D 185
SGDC-50DSA . SGMG-4401D 186
-|SGDC-10DSA SGMSs-100J01D 201 4096 - 500
- SGDC-15DSA SGMS-1500D 202
SGDC-20DSA SGMS-20000D 203
SGDC-30DSA SGMS-300101D 204
SGDC-50DSA - | SGMS-4001C1D 205
- SGMS-50J0D 206
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Appendix

List of Alarm Displays

© SGDC Servopack allows up to 10 last alarms to be displayed at a digital oper-
ator. This function is called a trace-back function.

Tl
I L

I —_——

Alarm number Alarm display

¢ This appendix provides the name and meaning of each alarm display.

¢ For details of how to display an alarm, refer to the following section:
Section 3.2.1 Operation in Alarm Trace-back Mode

o For the cause of each alarm and the action to be taken, refer to the following
section: .

Section 5.2.1 Troubleshooting Problems with Alarm Display
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LIST OF ALARM DISPLAYS

List of Alarm Displays

Alarm Alarm Output Alarm Name Meaning Remarks
Dls;_algy Alarm Code Output ALM
or Digital Out-
Operator | ALO1 | ALO2 | ALO3 | pyt
A.00 X x X X Absolute data | Absolute data fails to be re- For absolute en-
’ ; error ceived, or received absolute - coder only
data is abnormal.
A.02 X X b X User constant | Checksum results of user
breakdown constants are abnormal.
A.04 X X X X User constant | User constant setting is outside
- setting error the allowable setting range.
A.05 X, X, X X Alarm trace- Checksum results of user
) back error constants are abnormal.
A.10 O X X X Overcurrent Overcurrent flowed through the
power transistor.
A.20 O X X .| Blown fuse Fuse is blown.
A.40 X X x Overvoltage Main circuit voltage for motor
operation has become too high.
A.51 @) x O X Ovérspeed Rotation speed of the motor has | Detection level =
exceeded detection level. Max. rotation
speed x 1.1 or x1.2
AT1 O O O x Overloaded Motor was running for several
(high load) seconds to several tens of se-
. - conds under torque largely ex-
ceeding ratings.
A72 O O O x Overloaded Motor was running continuously
(low load) under torque largely exceeding
. ratings
A.80 X X X X Absolute en- Number of pulses per absolute | For absolute en-
coder error encoder revolution is abnormal. | coder only
A.81 X X X X 'Absolute en- All three power supplies for the | For 12 bit absolute
coder backup | absolute encoder (+5 V, battery | encoder only
error and internal capacitor) have
failed.
A.82 X X X X Absolute en- Checksum results of absolute
coder check- encoder memory is abnormal.
sum error

lﬁ Checksum

An automatic check function for a set of data such as user constants. It stores the sum of
user constant data, recalculates the sum at specific timing, and then checks whether the
stored value matches the recalculated value. This function is a simple method of checking
whether a set of data is correct.
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. Alarm Alarm Output Alarm Name Meaning Remarks
D|sp_>la_y Alarm Code Output ALM
or Digital Out-
Operator | ALO1 | ALO2 | ALO3 |

A.83 X X X X Absolute en- Battery voltage for absolute en- | For 12 bit absolute
coder battery coder is abnormal. encoder only
error

A.84 X X X X Absolute en- Received absolute data is ab-
coder data er- | normal.
ror

A.85 X X X X Absolute en- Motor was running at a speed
coder over- exceeding 400 r/min when the
speed '| absolute encoder was turned

ON.

AA1 @) @) O X Heat sink over- | Heat sink of Servopack was
heated overheated.

A.b1 X X X x Reference in- | Servopack input read error
put read error

A.C1 O x @) X Servo overun Servomotor (encoder) runs out

i detected of control.

A.C2 O x @) X Encoder output | Phases -A, -B and -C output by
phase error encoder are abnormal.

A.C3 @) x @) X Encoder A, B Wiring in encoder phase -A or
phase discon- | -B is disconnected.
nection

A.C4 O X O X Encoder C Wiring in encoder phases-C is
phase discon- | disconnected.

. nection
A.F4 x @) X X Converter error | Detection of regenerative error.
Main circuit voltage error.
Power lines open phase.

CPF00 Undefined Digital operator | Digital operator fails to commu- | These alarms are
transmission nicate with Servopack even 5 not stored in alarm
error 1 seconds after power is turned traceback memory.

ON.

CPFO1 Undefined Digital operator | Transmission error has oc-

transmission curred 5 consecutive times.
. error 2
A.99 x [ x | x Ie) Notan error | Normal operation status.

O Output transistor is ON
X: Output transistor is OFF
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