The Drive for Quality™

% YASKAWA

Sigma |l Series Servo System

User's Manual






A WARNING

YASKAWA manufactures component parts that can be used in a wide variety of industrial applications.
The selection and application of YASKAWA products remain the responsibility of the equipment
designer or end user. YASKAWA accepts no responsibility for the way its products are incorporated into
the final system design.

Under no circumstances should any YASKAWA product be incorporated into any product or design as
the exclusive or sole safety control. Without exception, all controls should be designed to detect faults
dynamically and fail safely under all circumstances. All products designed to incorporate a component
part manufactured by YASKAWA must be supplied to the end user with appropriate warnings and
instructions as to that part’s safe use and operation. Any warnings provided by YASKAWA must be
promptly provided to the end user.

YASKAWA offers an express warranty only as to the quality of its products in conforming to standards
and specifications published in YASKAWA'’s manual. NO OTHER WARRANTY, EXPRESS OR
IMPLIED, IS OFFERED. YASKAWA assumes no liability for any personal injury, property damage,
losses, or claims arising from misapplication of its products.
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Safety Information

The following defines the symbols used in this manual to indicate varying degrees of
safety precautions and to identify the corresponding level of hazard inherent to each.
Failure to follow precautions provided in this manual can result in serious, possibly even

fatal, injury, and/or damage to the persons, products, or related equipment and systems.

A WARNING

* WARNING: Indicates a potentially hazardous situation, which, if not heeded, could result in death or
serious injury.

A CAUTION

* CAUTION: Indicates a potentially hazardous situation, which, if not avoided, may result in minor or
moderate injury.

Copyright© 2002, Yaskawa Electric Corporation

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior permission
of Yaskawa. No patent liability is assumed with respect to the use of the information contained herein. Moreover,
because Yaskawa is constantly striving to improve its high-quality products, the information contained in this
manual is subject to change without notice. Every precaution has been taken in the preparation of this manual.
Nevertheless, Yaskawa assumes no responsibility for errors or omissions. Neither is any liability assumed for
damages resulting from the use of the information contained in this publication.




v



Sigma II User’s Manual Table of Contents/Preface

Safety Precautions

The following precautions are for checking products upon delivery, installation, wiring,
operation, maintenance and inspections.

] Checking Products upon Delivery

A CAUTION

* Always use the servomotor and servo amplifier in one of the specified combinations.
Not doing so may cause fire or malfunction.

[ | Installation

A CAUTION

» Never use the products in an environment subject to water, corrosive gases, inflammable gases, or
combustibles.
Doing so may result in electric shock or fire.

[ Wiring

A WARNING

* Connect the ground terminal to a class 3 ground (1002 or less).
Improper grounding may result in electric shock or fire.

* Required for 7.5kW amplifiers:
Use of Yaskawa kit Number JZSP-CKT75 for wiring the power input and output terminals, or equivalent
UL listed closed-loop ring terminals designed to accept 4 AWG wires.

» Required for 200V, 11kW and 15kW amplifiers:
Use of Yaskawa kit number JZSP-CKT75 for wiring the power input and output terminals of the SGDH-
1AAE, and JZSP-CKTIE for the SGDH-1EAE, or equivalent UL listed closed-loop ring terminal to accept 4
AWG and 2 AWG wires respectively.

* Required for 400V, 6.0kW and 7.5kW amplifiers:
Use of Yaskawa kit Number JZSP-CKT75DE for wiring the power input and output terminals, or
equivalent UL listed closed-loop ring terminals designed to accept 8 AWG wires.

* Required for 400V, 11kW amplifiers:
Use of Yaskawa kit Number JZSP-CKT1ADE for wiring the power input and output terminals, or
equivalent UL listed closed-loop ring terminals designed to accept 8 AWG wires.

* Required for 400V, 15kW amplifiers:
Use of Yaskawa kit Number JZSP-CKT1EDE for wiring the power input and output terminals, or
equivalent UL listed closed-loop ring terminals designed to accept 6 AWG wires.
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A CAUTION

* Do not connect a three-phase power supply to the U, V, or W output terminals.
Doing so may result in injury or fire.

* Securely fasten the power supply terminal screws and motor output terminal screws.
Not doing so may result in fire.

| Operation

A CAUTION

* Never touch any rotating motor parts while the motor is running.
Doing so may result in injury.

A CAUTION

* Conduct trial operation on the servomotor alone with the motor shaft disconnected from machine to
avoid any unexpected accidents.
Not doing so may result in injury.

* Before starting operation with a machine connected, change the settings to match the parameters of
the machine.
Starting operation without matching the proper settings may cause the machine to run out of control or
malfunction.

* Before starting operation with a machine connected, make sure that an emergency stop can be applied
at any time.
Not doing so may result in injury.

* Do not touch the heat sinks during operation.
Not doing so may result in burns due to high temperatures.
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[ Maintenance and Inspection

A WARNING

* Do not remove the panel cover while the power is ON.
Doing so carries a risk of electric shock.

* Do not touch terminals for five minutes after the power has been turned OFF.
Residual voltage may cause electric shock.

» Never touch the inside of the servo amplifier.
Doing so may result in electric shock.

A CAUTION

* Do not disassemble the servomotor.
Doing so may result in electric shock or injury

* Do not attempt to change wiring while the power is ON.
Doing so may result in electric shock or injury

[ | General Precautions

Note the following to ensure safe application:

* The drawings presented in this manual are sometimes shown without covers or protective guards. Always
replace the cover or protective guard as specified first, and then operate the products in accordance with the
manual.

» The drawings presented in this manual are typical examples and may not match the product you received.

+ This manual is subject to change due to product improvement, specification modification, and manual
improvement. When this manual is revised, the manual code is updated and the new manual is published as
a next edition. The edition number appears on the front and back covers.

+ If the manual must be ordered due to loss or damage, inform your nearest Yaskawa representative or one of
the offices listed on the back of this manual.

* Yaskawa will not take responsibility for the results of unauthorized modifications of this product. Yaskawa
shall not be liable for any damages or troubles resulting from unauthorized modification.
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Notes:
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Sigma II User’s Manual Chapter 1: Checking Product and Part Names

1 Checking Product and Part Names

This chapter describes the procedure for checking products
upon delivery as well as names for product parts.

1.1  Checking the Sigma II Series Products on Delivery.........ccccoceniiveniininncnnenne. 1-2
1.1.1 SEIVOIMOTOTS ...eeiiiiieiiieeiie ettt et ettt e s 1-2
1.1.2 Direct-drive Motor Supporting Function............ccceeeeveeevieeecieeecie e, 1-4
1.1.3 SEIrvVO AMPITICETS ..eeeiiiieciii et e e 1-6

1.2 Product Part NAMES ......cccccoviiiiiiiiiieiieeeeeeeeeee e 1-8
1.2.1 SETVOIMOTOTS ...ttt ettt et e 1-8
1.2.2 SErvO AMPITICETS ..ceeiiiiiiiieciie e e e 1-9
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1.1 Checking the Sigma II Series Products on Delivery

1.1.1

The following procedure is suggested to check Sigma II series products upon delivery.

Use the following checklist when Sigma II series products are delivered.

Initial Inspection

Comments

Are the delivered products
the ones that were ordered?

Check the model numbers marked on
the nameplates of the servomotor and
servo amplifier. (Refer to the descrip-
tions of model numbers on following

pages)

Does the servomotor shaft
rotate smoothly?

The servomotor shaft is normal if it can
be turned smoothly by hand. Servomo-
tors with brakes, however, cannot be
turned manually.

Is there any damage?

Check the overall appearance, and
check for damage or scratches that may
have occurred during shipping.

Are there any loose screws?

Check screws for looseness using a
screwdriver.

If any of the above are faulty or incorrect, contact Yaskawa or an authorized distributor.

Servomotors

External Appearance and Nameplate Example

Rated output

Servomotor model

AC SERVO MOTOR
TYPE SGMSH—-10ACAZ21
w N-m A
1000 3.18 5.7
r/min 3000 9707 <+
S/N_VT1007-1 -001
¥ YASKAWA ELECTRIC
JAPAN

J

Serial number Manufacturing date ——

Rated motor speed
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Model Numbers

Standard Servomotors

SGMPH-01AAA2S

Sigma |l Series Servomotor NameJ
SGMAH
SGMPH
SGMGH
SGMSH
SGMUH
SGMBH

Servomotor Capacity (See Table 1.1)

Power Supply
A: 200V

B: 100Vv*
D: 400V

*The only 100V servomotors are the 0.2kW or less
SGMAH and SGMPH models.

Serial Encoder Specifications (See Table 1.2)

-

1: Standard
S: With oil seal
C: With 24Vp brake

E: S+C

Brake and Oil Seal Specifications

SGMBH: See Catalog for options.

Shaft End Specifications
((See Table 1.3))

Design Revision Order
A SGMAH
SGMPH
SGMGH (1500rpm)
SGMSH
SGMUH
E: SGMPH (IP67 waterproof specification)
SGMBH : A = 200% Peak Torque
B = 250% Peak Torque

Table 1.1: Servomotor Capacity (kW)

Svmbol SGMAH [ SGMPH [ SGMGH | SGMSH | SGMUH | SGBMH Svmbol SGMAH | SGMPH | SGMGH | SGMSH | SGMUH | SGMBH
mbo mbo
y 3000rpm [ 3000rpm | 1500rpm | 3000rpm | 6000rpm | 1500rpm y 3000rpm | 3000rpm | 1500rpm | 3000rpm [ 6000rpm | 1500rpm
A3 0.03 — — — — — 40 — — — 4.0 4.0 —
A5 0.05 — — — — — 44 — — 4.4 — — —
01 0.1 0.1 — — — — 50 — — — 5.0 — —
02 0.2 0.2 — — — — 55 — — 5.5 — — —
04 0.4 0.4 — — — — 75 — — 7.5 — — —
05 — — 0.45 — — — 1A — — 11 — — —
08 0.75 0.75 — — — — 1E — — 15 — — —
09 — — 0.85 — — — 2B — — — — — 22
10 — — — 1.0 1.0 — 3Z — — — — — 30
13 — — 1.3 — — — 3G — — — — — 37
15 — 1.5 — 1.5 1.5 — 4E — — — — — 45
20 — — 1.8 2.0 — — 5E — — — — — 55
30 — — 2.9 3.0 3.0 —
Table 1.2: Serial Encoders
Code Specification SGMAH | SGMPH | SGMGH | SGMSH | SGMUH
1 16-bit absolute encoder Standard | Standard — — —
2 17-bit absolute encoder — — Standard | Standard | Standard
A 13-bit incremental encoder Standard | Standard — — —
B  |16-bit incremental encoder Optional Optional — — —
C  [17-bit incremental encoder — — Standard | Standard | Standard
Table 1.3: Shaft End Specifications (Straight)
Code Specification SGMAH | SGMPH | SGMGH | SGMSH | SGMUH SGMBH
2 |[Straight without key Optional | Optional | Optional | Optional | Optional —
4 [Straight with key Standard | Standard — — — Standard
6 [Straight with key and tap Optional | Optional | Standard | Standard | Standard Optional
8 |[Straight with tap Optional | Optional | Optional — — —
K |Straight without key, foot mounted — — — — — Optional
: . Optional
L |[Straight with key & tap, foot mounted — — — — — (55kW Standard)
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1.1.2 Direct-drive Motor Supporting Function

| Applicable Motors

This function is applicable to the following SGMCS servomotors.

Servomotor Type

SGMCS-0O0OC

SGMCS-0O0OD

SGMCS-0O0OB

SGMCS-0O0OE

SGMCS-0O0OM

SGMCS- OON

Note:  For direct-drive motors, (1[0 indicates the motor rated torque. For other motors, (11 indicates the motor capacity.

The direct-drive motor model can be confirmed by the auxiliary function Fn011"Motor
models display" on the digital operator or the panel operator.

FnO1M1-F.OCOMME "Voltage and Motor Model Display"
O0: Voltage
00: 100 VAC or 140 VDC
01: 200 VAC or 280 VDC
02: Reserved

H l: Motor model
00: SGMAH
01: SGMPH
02: SGMSH
03: SGMGH-LJA (1500 rpm)
04: SGMGH-LIB (2000 rpm)
05: SGMDH
32: sGMcs-O0OcC
33: sGMcs-O0OD
34: SGMCS-O0OB
35: SGMCS-OOE
37: SGMCS-O0OM
38: SGMCS-OLON

Note: Note: 32 to 38 are direct-drive motors.
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Model Designation
SGMCS—02 B 3 A 1 1

Direct-drive motor —|7 —‘;rake Specifications

1: Without brake
Rated torque

02: 2N-m 10: 10N-m 35: 35N-m
04: 4AN-m 14: 14N-m 45: 45N-m
05: 5N-m 16: 16N-m 80: 80N-m
07: 7N-m 17:17N-m 1A: 110N-m
08: 8N-m 25: 25N-m 1E: 150N-m

Flange Specifications

1: Back side only, base mount
3: Front or back side base mount

Design revision order

27: 200N-m Any alphanumeric
character
Outer diameter Encoder Specifications
B: ¢ 135mm D: ¢ 230mm 3: 20-bit absolute*

C:9175mm E: $290mm
M: ¢ 280mm N: ¢ 360mm

*Note: A single-turn data absolute encoder is mounted on SGMCS servomotors as standard. This may also be
used as an incremental encoder.

For the details of single-turn data absolute encoders, see 5.11.2 Adaptation to Single-turn
Data Absolute Encoder.
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1.1.3 Servo Amplifiers

| External Appearance and Nameplate Examples

Servo amplifier model

- ~
SERVOPACK
MODEL S3DH-30AE
AC- INPUT AC-CUTPUT
VOLTS 200-230|VoLTS 0-230
—» | Hz 60/680 |PHASE 3
PHASE 3 AMPS 248 +
AMPS 18.6 Ky 3.0 (4.0)

S/N 412808-18-)

YASKAWA ELECTRIC
MADE 1 N JAPAN

Lo b )
_ _ Serial number
Sigma Il series SGDH Applicable capacity—
servo amplifier Applicable

power supply

Table 1.4: Maximum Applicable Servomotor Capacity

Maximum Applicable Servomotor Capacity
Symbol C?E\?\gty Symbol C?E&f;ty
A3 0.03 50 5.0
A5 0.05 60 6.0
01 0.10 75 7.5
02 0.20 1A 11.0
04 0.40 1E 15.0
05 0.50 2B 22.0
08 0.75 3Z 30.0
10 1.0 3G 37.0
15 1.5 4E 45.0
20 2.0 5E 55.0

30 3.0
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] Model Numbers

SGDO-10AE-0O

Sigma Il Series
SGDH, SGDM Servo Amplifier

Maximum Applicable Servomotor Capacity
(See Table 1.4)

Supply Voltage
A: 200V (Single-phase/3-phase)
B: 100V* (Single-phase, 200W or less)
D: 400V
*The only 100V servomotors are the 0.2kW or less SGMAH and SGMPH

Type
D: For torque, speed, and position control (SGDM)
E: For torque, speed, and position control (SGDH)

Options/Design Sequence
A: Design Sequence "A" (SGDM only)
R: Rack mounted
S: Single-Phase
P: Duct-Ventilated (6 to 15kW only)

] Amplifier Version Number

Check the 5-digit version number indicated on the front side of the servo amplifer. The
first two digits indicate the hardware version, and the last two digits indicate the software
version. Hardware version numbers higher than 33 and/or software version numbers
higher than 32 signify upgraded products.

[ Servo Amplifer Version Number ]

Software version number

Hardware version number
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1.2 Product Part Names

This section describes product part names.
1.2.1 Servomotors

The figure below shows part names for servomotors with or without brakes.

Encoder Frame Flange

Output shaft




Sigma II User’s Manual Chapter 1: Checking Product and Part Names

1.2.2 Servo Amplifiers

The figure below shows the part names for servo amplifiers.

Battery Holder

7Versf|on Number o . Used to house the backup battery for an
Indicates the Servo Amplifier hardware version and absolute encoder.

software version (See "Amplifier Version Number"). CN5 Analog Monitor Connector

Used to monitor motor speed, torque refer-
ence, and other values through a special cable.

| L i CNB8 Battery Connector
‘% —4 van b / Used to connect to the backup battery for an
/ 1 @ absolute encoder.

AW = =8 i Panel D!splay .
Five-digit 7-segment display panel used to
/LS show servo status, alarm status, and other
B H B E E values when parameters are entered.
. X Dl

i bt e il b P | K
| f/ @ aLTs?ed toesZtSparameters.

I
[
‘ ; WOIST o N2 ST0
1
|
|

£ ef O— .
wee o ~———— Power ON Indicator
Lights when the control power supply is ON.

Charge Indicator

Lights when the main circuit power supply is
ON and stays as long as that component’s
capacitor remains charged. Therefore, if this
indicator is ON, do not touch the servo
ampilifier, even after the power supply is
turned OFF.

N10 Connector for Option Unit

Connects option units for expanding the amplifier’s functions.

l \CNB Connector to PC or Digital Operator

Used to communicate with a personal computer or to
connect to an optional digital operator.

\ .
CN1 1/O Signal Connector

Used for both reference input and sequence /O signals.

-~ =

:‘b __A\_bh iA‘LMﬁ o -

Nameplate

\ Indicates the servo amplifier model and its specific ratings.
\CNZ Encoder Connector

Connects to the encoder in the servomotor.

Ground Terminal
Must be connected to protect against electrical shock.

Main Circuit Power Supply Terminal
Used for the main circuit power supply input.

Control Power Supply Terminal

Connects to the control power supply and to externally
mounted regenerative resistor (where applicable).

Servomotor Terminal
Connects to the servomotor power line.
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] Additional References

Refer to the following manuals for information not included in this manual.

Manual Name Manual Number

Sigma-Il Series Servo System Product Catalog | G—-MI#99001

Supplement
Motion Products CD YEA-CD-MTN-1
Sigma-Il Series SGDH User’s Manual YEA-SIA-S800-39.21

Supplement for Linear Sigma Series

SGMCS Direct Drive Sigma Series Servo YEA-KAA-DDM-1
Product Catalog

1-10
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2 Installation

This chapter describes precautions for Sigma II Series servomotor
and servo amplifier installation.

2.1 SEIVOIMOLOTS ..eeiuiiiiiiieeeite ettt ettt et e ettt e st e st e e sab b e e sibeeesabeesareas 2-2
2.1.1 Storage TeMPETATULE ........ooviiiiiiriiiiierie et 2-2
2.1.2  InStallation STEE .......cooieiiiiiieiieeee et 2-2
2.13 F N § 740100153 o | A SRR 2-3
2,14 OTIENEALION ...ueiiiiieiiiiiiie ettt ettt sttt sbee e an 2-3
2.1.5  Allowable Shaft Loads......c.ccooerriirieiieienieeeeceeee e 2-4
2.1.6  Vibration ReSISTANCE .........ceueeiiriiriiiiiniierieeiesitere ettt 2-5
2.1.7  VIDIation ClassS.......coeeierierierienieieetesieeteste ettt 2-6
2.1.8  Handling Oil and Water ...........ccccecuiriiiiiiiiniiniiiieeceeeeeeee e 2-6
2.19 (0 10] (N 1 {1 SO USSP PSOTR PR 2-6

2.2 ServO AMPITICTS ..ccieiiiiiiieciie ettt et ettt e e sbeeeebeeensaeenneas 2-7
2.2.1 Storage CONAITIONS. .....cccviieiiieeriieecite et e et e e tee e reeeeaeeeseaeeessaeeensaeeas 2-7
2.2.2  InStallation STEE .....c.coouieiiiiiieiie et 2-7
223 L@ 15 117 151011 H OO PRR ORI 2-8
224 INSAllAtION ..oviiiiiiiiieieeeee e 2-9
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2.1 Servomotors
SGMUOH servomotors can be installed either horizontally or vertically.

The service life of the servomotor can be shortened or unexpected problems might occur if
it is installed incorrectly or in an inappropriate location. Follow these installation

instructions carefully.

A CAUTION

* Do not connect the servomotor directly 7\
to a commercial power line. This will
damage the servomotor.

The servomotor cannot operate without the
proper servo amplifier.

Note: Prior to Installation:The end of the motor shaft is coated with anti-corrosive paint. Before
installing, carefully remove all of the paint using a cloth moistened with paint thinner. Avoid getting

thinner on other parts of the servomotor.

Anti-corrosive paint

2.1.1 Storage Temperature

Store the servomotor within the following temperature range as long as it is stored
with the power cable disconnected.

-20 to 60°C
2.1.2 Installation Site

SGMUOH servomotors are designed for indoor use. Install the servomotor in
environments that satisfy the following conditions.
* Free of corrosive or explosive gases.

*  Well-ventilated and free of dust and moisture.

* Ambient temperature of 0° to 40°C.
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* Relative humidity (r.h.) of 20 to 80% with no condensation.
* Accessible for inspection and cleaning.

2.1.3 Alignment

Align the shaft of the servomotor with the shaft of the equipment, and then couple

the shafts. Install the servomotor so that alignment accuracy falls within the
following range.

Measure this distance at four different positions on the circumference. The difference between the
maximum and minimum measurements must be 0.0012in (0.03mm) or less. (Rotate with the shafts coupled).

Measure this distance at four different positions on the circumference. The
difference between the maximum and minimum measurements must be
0.0012in (0.03mm) or less. (Rotate with the shafts coupled).

Note:
Vibration, which will damage the bearings, will occur if the shafts are not properly aligned.

When installing the coupling, prevent direct impact to the shaft. This can damage the encoder
mounted on the opposite end.

2.1.4 Orientation

SGMUOH servomotors can be installed either horizontally or vertically.
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2.1.5 Allowable Shaft Loads
Design the mechanical system so thrust and radial loads applied to the servomotor
shaft end during operation fall within the ranges shown in Table 2.1.
Allowable radial load in the table is the maximum load allowed on the end of the
output shaft.
Table 2.1: Allowable Radial and Thrust Loads for the Servomotor
Allowable Allowable
Radial Load | Thrust Load LR )
Servomotor | MODEL F F . Reference Diagram
r s in (mm)
Lbs (N) Lbs (N)
A3
A5 1529 (68) 12.14 (54) 0.79 (20)
SGMAH 8; 17.54 (78)
o7 55.1 (245) 16.63 (74) 0.98 (25)
08 88.1 (392) 33.0 (147) 1.39 (35)
01 17.54 (78) 11.02 (49) 0.79 (20)
02
SGMPH 04 55.1 (245) 15.29 (68) 0.98 (25)
?2 88.1 (392) 33.0 (147) 1.39 (35)
O05A0OA
05DOA 110 (490) 22.0 (98)
09ADIA 2.28 (58)
09DOA ’
13A0A
13D0A 154 (686) 77.1(343)
20A0OA
50DCIA 264.3 (1176)
ggggﬁ 110 (490) 3.11 (79) |f.|
SGMGH 24A0IA 330.4 (1470) Er
44DOA
55ADIA (‘ ) TPt
55DOA
;gggﬁ 4.45 (113)
TAADIA 396.5 (1764) 132 (588)
1ADOA
1EAOA
1EDOA (116)
10A
10D
15A
125 154 (686) 44.1 (196) 1.77 (45)
20A
SGMSH 50D
ggg 220 (980)
oA 88.1 (392) 2.48 (63)
Z0A 264.3 (1176)
10D 110 (490 22.0 (98 1.77 (45
SGMUH 15D (490) -0(98) 77(45)
30D 154 (686) 441 (196) 2.36 (60)
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Allowable Allowable
Radial Load | Thrust Load LR .
Servomotor | MODEL F F . Reference Diagram
r s in (mm)
Lbs (N) Lbs (N)
2B 5880 (1322) 2156 (485) 100 (3.94) LR
3Z 6272 (1410) | 2156 (485) 100 (3.94) f—]
SGMBH 3G 7448 (1675) | 2156 (485) 100 (3.94) Fr
4EA 7840 (1763) | 2156 (485) 100 (3.94) I Fs
5EA 8428 (1895) 2156 (485) 100 (3.94)

Note: Thrust and radial loads:

Thrust load (Fg): Shaft-end load applied parallel to the
centerline of the shaft.

Radial load (F,): Shaft-end load applied perpendicular
to the centerline of the shaft.

Servomotor | <= F

Shaft end

2.1.6 Vibration Resistance

Mount the servomotor with the shaft positioned horizontally. The servomotor will
withstand the following levels of vibration on all three axes: front-to-back (X),
vertical (Y), and side-to-side (Z).
«  SGMAH, SGMPH: 49m/s” (5G)
«  SGMSH, SGMGH, SGMDH, SGMUH, and SGMBH: 24.5m/s? (2.5G)

Vertical }

Front-to-back

Horizontal shaft

Side-to-side  |mpact applied to the servomotor
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2.1.7 Vibration Class

The vibration class for SGMOH servomotors operating at rated speed is 15um
(maximum).

2.1.8 Handling Oil and Water

Install a protective cover over the servomotor if it is used in a location that is subject
to water or oil mist. Also use a servomotor with an oil seal when needed to seal the
through-shaft section.

Install the servomotor with the connector facing down.

Through shaft section

o

Note: Through sections of the shaft: This refers to the gap where the shaft protrudes from the end of the
motor

2.1.9 Cable Stress

Make sure that the power lines are free from bends and tension.

Be especially careful to wire signal line cables so that they are not subject to stress
because the core wires are very thin, measuring only 0.0079 to 0.012in (0.2 to
0.3mm).
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2.2 Servo Amplifiers
The SGDH servo amplifiers are base-mounted servoamps. Incorrect installation will
cause problems. Follow the installation instructions below.

2.2.1 Storage Conditions

Store the servo amplifier within the following temperature range, as long as it is
stored with the power cable disconnected.

-20 to 85°C

/ y o 200V
SERVOPACK
SGDH-

Sigma Il series servo amplifier

2.2.2 Installation Site

The following precautions apply to the installation site.

Situation Installation Precaution

Design the control panel size, unit layout, and cooling

Installation in a Control method so the temperature around the servo amplifier

Panel does not exceed 55°C.
Minimize heat radiated from the heating unit as well as
Installation Near a any temperature rise caused by natural convection so
Heating Unit the temperature around the servo amplifier does not
exceed 55°C.
Installation Near a Install a vibration isolator beneath the servo amplifier to
Source of Vibration avoid subjecting it to vibration.

Corrosive gas does not have an immediate effect on the
servo amplifier, but will eventually cause electronic
components and contactor-related devices to malfunc-
tion. Take appropriate action to avoid corrosive gas.

Do not install the servo amplifier in hot and humid
Other Situations locations or locations subject to excessive dust or iron
powder in the air.

Installation at a Site
Exposed to Corrosive
Gas
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2.2.3 Orientation

Install the servo amplifier perpendicular to the wall as shown in the figure. The
servo amplifier must be oriented this way because it is designed to be cooled by
natural convection or by a cooling fan.

Secure the servo amplifier using the mounting holes. The number of holes varies
(from two to four) with the frame size of the servo amplifier.

tot

-

I D A

Y

= | ———*———m H

tot

Ventilation

Wall
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2.2.4 Installation

Follow the procedure below to install multiple servo amplifiers side by side in a

control panel.

1.97in (50mm) minimum

[Tk}

="

® o p

B

1.18in {(30mm)

_-E-i- [ Fan ]
A 4
7 4 7 4
A A Al A
Qo ] o

[kl o ©

[T

@ LpiLp i—p—J

$ pIpIi—p—J

0
B

H
®

0.39in (10mm)

[T

D LpIpI—p—J

0

| 1.97in (50mm) minimum

minimum

B Servo Amplifier Orientation

Install the servo amplifier perpendicular to the wall so the front panel containing
connectors faces outward.

m Cooling

As shown in the figure above, allow sufficient space around each servo amplifier for

cooling by cooling fans or natural convection.

B Side-by-side Installation

When installing servo amplifiers side by side as shown in the figure above, allow at
least 0.39in (10mm) between and at least 1.97in (50mm) above and below each
servo amplifier. Install cooling fans above the servo amplifiers to avoid excessive
temperature rise and to maintain even temperature inside the control panel.

B Environmental Conditions in the Control Panel

* Ambient Temperature:

*  Humidity:

* Vibration:

* Condensation and Freezing:

* Ambient Temperature for Long-term Reliability:

0 to 55°C
90% or less

0.5 G (4.9m/s)
None

45°C maximum
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NOTES:
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3 Wiring
This chapter describes the procedure used to connect Sigma I1
Series products to peripheral devices and gives typical exam-
ples of main circuit wiring as well as I/O signal connections.

3.1 Connecting to Peripheral Devices.........coceevueriiriiiiiniinieiiniceceeeee e 3-3
3.1.1 Single-Phase (100V or 200V) Main Circuit Specifications...........c.ccce...... 3-4
3.1.2 Three-Phase (200V) Main Circuit Specifications...........cccceeveeeveeenveeennen. 3-5
3.1.3 Three-Phase (400V) Main Circuit Specifications...........ccceeeveeeerveeeveeennnen. 3-6

3.2 Servo Amplifier Internal Block Diagrams...........cccceeveveeeiienieeiiienieeieeieeeieeneene 3-7
3.2.1 30W to 400W (200V) and 30W to 200W (100V) Models ........ccceeuenneenee. 3-7
322 0.5kW to 1.5kW (200V) MOdEIS ....c.eovuieiiiiiniieiieiesieeeeeeeeee e 3-8
323  2.0kW to 5.0kW (200V) MOdEIS ...c..eevuermiiiiiiinieiieieeereee e 3-8
324  6.0kW to 15.0kW (200V) MOdEIS .....cceevuiriiniiiiinieniieieeereeeeeseeee 3-9
3.2.5 0.5kW 10 3.0kW, 400V MOAEIS ....uvvviiiiiiiiiiieiiiieee e 3-9
3.2.6  5.0kW (400V) MOAEIS ....ooovieiieiieiieie et 3-10
3.2.7 6.0kW to 7.5KW, 400V MOAEIS ......ccoouviiiieiiiiiceeieee e 3-10
3.2.8 11.0kW to 15.0kW (400V) MOdEIS .....ceoreeriieiieieniieieeiesieee e 3-11
3.2.9  22.0kW to 55kW (400V) MOdEIS ......oovuirieriieiieiesiieieeestee e 3-11

3.3 Main Circuit WITINE ......ceeeuieieiieeeiee ettt ettt saee e sreeeeireesaaeesnneeeenes 3-12
3.3.1 Names and Descriptions of Main Circuit Terminal ...........c.ccccoeevvvennennnnen. 3-13
3.3.2  Typical Main Circuit Wiring Example..........cccccceevvieriiieniieiiieniecieeeeeee. 3-14
3.33 Cable Specifications and Peripheral Devices ..........cccoceeeienieeieenieennnne. 3-14
334 Servo Amplifier POWeEr LOSSES ......cc.eevieeiiieriieiieriieeieeiee e 3-15
3.3.5  Wiring Main Circuit Terminal BIOcKS ..........ccceveriiniiiiniiniiiiiicenne 3-16

3.4 T/O SIZNAIS ..ot 3-17
34.1 Example of Typical I/O Signal Connections .........c..cccceeeeereeveneeneenuennne. 3-17
342 List of CN1 Terminals ........cccooouieiiiiiieiienie e 3-18
343 I/O Signal Names and FUNCtions ...........cccceeveveeeriieeiieeciecciee e 3-19
3.4.4  INterface CIrCUILS....ccouuiiitieiiiieiieeite ettt 3-21

3.5 Wiring Encoders (for SGMGH and SGMSH Motors Only).........c.ccccveeeveenenne. 3-24
3.5.1 Encoder COnNECHIONS ........cocueerieiiiieniieiienieeieeste et 3-24
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3.5.2  CN2 Encoder Connector Terminal Layout and Types........c.ccccvevvreveennen. 3-26
3.6 Examples of Standard Connections ............cceccueeevvieenieeenieeniieeeee e 3-27
3.6.1 Single-Phase Power Supply Specifications ...........ccceceeeeiierieecieeneenneenne. 3-27
3.6.2  Three-Phase Power Supply Specifications (200V).......cccceevveerverirenneennee. 3-28
3.6.3 Three-Phase Power Supply Specifications (400V)........ccceevveeiveniennnnne. 3-29
Large Capacity, 400V .......coeoviiiiniiirienieeeneeeeeseee et 3-29

3.64 Position Control Mode..........cocvieeiiieeiiieciie et 3-32
3.6.5 Speed Control MOde ........oeecviiieiiieeiieeeee e e 3-33
3.6.6 Torque Control MOde..........oeeviiiiiiieciieecee et 3-34
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3.1 Connecting to Peripheral Devices

This section provides examples of standard Sigma II Series product connections to
peripheral devices.
It also briefly explains how to connect each peripheral device.
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3.1.1

mllolded-Case Circuit\
Breaker (MCCB)

Protects the power|
line by shutting
OFF the circuit
when overcurrent
is detected.

J
(Noise Filter \

Used to eliminate external
noise from the power line.

a

agnetic Contactor

~

Turns the servo
ON and OFF.
Install a surge
suppressor on
the magnetic
contactor.

Brake Power Supply l

Used for a servomotor
with a brake.

2

7

HI Series

A

. J

egenerative Resistor

resistor to terminals B1 and B2 if

R
Connect an external regenerative
insufficient.

the regenerative capacity is

Single-Phase (100V or 200V) Main Circuit Specifications

ﬁost Connect the SGDH servo amplfier Y

Controll to a Yaskawa host controller or to
ontrofler  ;ne made by another company.
MEMOCON GL120, GL130
/ with a motion module.
Power supply Vi
Three-phase 200Va¢ /
RST ,/
/ \
Digital Operator
7 JUSP-OPO2A-1
and JZSP-CMS00-1
[ (cable)
Allows the user to
LE]U I( set parameters or
operation references
MCCB ] and to display opera-|
uA I tion or alarm status
I Communication
{ |land control is also
| a Joossible with a
| personal computer.
|
1 Personal Computer
1
I A
Bellod
| e
l N
Noise filter U ] t;%l ]
— | 5 | Cable model: Y3-12 /
- =T
!y v &
!/ J c
/ v_ N
! 4 2
/
—_—
N
\\ \
i \
= Magnetic — ~
contactor __l__ ‘é‘ Uvw Eﬁ'
Power ® L ‘
suppl (!
grgﬁnﬁ Encoder
line — Cable
Brak S Encoder
rake LiLe Connector
j gPower Licze e
¢ ySuPPly 3 B |
T 1 l
h
Ly
p—— hy
N e | I
L ~— |
L\ -~ Regelefsive | I
~ ofS
Magnetic™ resistor | |
contactor ~_ (optional) i1
\\\
‘\J
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3.1.2 Three-Phase (200V) Main Circuit Specifications

\

Molded-Case Circuit
Breaker (MCCB)

Protects the power

line by shutting
FF the circuit
9 hen overcurrent
= s detected.
[

/
an )

Used to eliminate external
noise from the power line.

Magnetic Contactor

HI Series

Turns the servo
ON and OFF.
Install a surge
suppressor on
the magnetic

contactor.
.
fBrake Power Supply\

Used for a servomotor
with a brake.

Power supply
Three-phase 200Vac

il

Al

MCCB :
|
1
1
|
|
1
1
1
i
(U070
‘ 1
Noise filter D l :
’W7 i
/AN 2
/ 1
4
/N
7] -
Fr——- /
—_—
11
1
11 =] Magnetic
11 [ contactor
1 { Power
I | )/} supply
h : ground
I 1Brake line
|
|
11

insufficient.

resistor is required.

Regenerative Resistor

Connect an external regenerative
resistor to terminals B1 and B2 if
the regenerative capacity is

For 6kW or higher, an external

@st

Controller

Connect the SGDH servo amplifier\
to a Yaskawa host controller or to

one made by another company.
gn_ﬂ_ 7=

MEMOCON GL120, GL130

with a motion module.

3 s T

J
Vg (Digital Operator \

7 JUSP-OPO2A-1
4 and JZSP-CMS00-1
(cable)
Allows the user to
set parameters or
operation references
and to display opera-
tion or alarm status.
Communication
and control is also
possible with a
personal computer.

Personal Computer

Cable model: YS-12

[

B

<

ks
wzoN

B

£

\ AN
- \
\
o=
j f
Encoder

Cable
Encoder
Connector

T/
Regene¥ative
resistor
"™~ (optional)
—
LT~ |
~—

\\\J
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3.1.3 Three-Phase (400V) Main Circuit Specifications

@st Connect the SGDH servo amplifiel
ower supply for Brake\ Controller to a Yaskawa host controller or to

one made by another company.
Supplied by 100V, or 200V, .

Supplied by 24V for

servomotor with 24V brake. \ D
[

) = (.
MEMOCON GL120, GL130
with a motion module.
Power supply P2
Three-phase 200Vac L4

RST

T

MCCB

Molded-Case Circuit
Breaker (MCCB)

Digital Operator \

JUSP-OPO2A-1
and JZSP-CMS00-1
(cable)

Allows the user to
set parameters or
operation references
<>E="||and to display opera-
) tion or alarm status.
8 Communication

and control is also
possible with a
personal computer.

Noise Filter
Used to eliminate external

noise from the power line. Personal Computer

Noise filter

Cable model: YS-12 ‘

agnetic Contactor

’ Brake Power Supply \

HI Series
Turns the servo
ON and OFF. )
Install a surge I N
suppressor on I A Y \
the magnetic Y \
contactor. | Magnetic & ,'“ vw R,
‘ i contactor = = a ﬂ ;i \
: L
| ) = Encoder
1
1]
1
1

I = Cable
Used for a servomotor Brake L1203 ——— Encoder
with a brake. '23;’;3; 24V,0V —~——] Connector
2

/\/

; T 24Vpe =

\ ‘ Lk\ ! Power Supply
—

-~ — v vl
Magnetic S~ Regenerative
contactor LTl resistor
ik e~ optional)
\\\\ -~
. - —~
egenerative Resistor ~~d

Connect an external regenerative
resistor to terminals B1 and B2

if the regenerative capacity

is insufficient.

For 6kW or higher, an external
resistor is required.
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3.2 Servo Amplifier Internal Block Diagrams

The following sections show internal block diagrams of the servo amplifiers.

3.2.1  30W to 400W (200V) and 30W to 200W (100V) Models

Single-phase
200 to 230 V *'0% e

-15% — - - - - —— - —— - —— - —— -
(SO/SOHZ)é s %m B1 (B2 35{__IHS1

-9

|
R !
192 -
PM1-1 ~ V12 D2 D3 D4 |
! P1
_L_ Noise filter, H

Power Power

Current

reference 4
calculation

| i P2 AC Servomotor
]  —
' : r oY a R u
1t % R * 1+ & u L K
IMC I = xxi1 S M s v K v
' H w R8 W.
+—it & T : |-| l:qu a
'
' N1 J_ : T AL # f
L 1 Gate drive over
T |Re\ay dnvel Voltage Gate drive current protector
i () T Sensor oo
Voltage L
'
e — ‘0
T |
e
| ooz
'
LiC + ——» +5v PWM ASIC For battery
# ~ * J: DC/DC |—pii5v | CNi connection
T con ] ¥
L2C - verter eliaiie il Digital G |
i > sy rentamp |" processing ¥ Dvider o
> +12v PG output
! I processing
s
I Reference pulse input

OFF  ON 4yc EIEIEIEE

|
e i
|

Speed/torque
reference input

1MC Surge Monitor display

suppressor|

Speed
control

110 Sequence I/0
S Open during servo

onverter
(5RY) alarm

Serial port CPU

Connection Digital monitor

for optional  Analog monitor personal computer
board output for
supervision

Note: The power supply voltage is 100 to 115V (+10% -15%), 50/60Hz for the 30 to 200W, 100V models.
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322 0.5kW to 1.5kW (200V) Models

Three-phase  +10%

200 to 250V -15% : 82] B3 FANT
(50\60Hz) J, vt

1
J Fu1 £12V

D2 D3 D4
P g <

2

/T
[z

AC servomotor

Noise filter

= we |, -I v | u
" XX1
Ll |e=zZ= i v 1 T
X 13 e R
— — N T -| w

Ny A
" _T_* L 7| THS1 _%@ n ke

72 1 Gate drive over-
_ Relay drive Voltage | Gate drive current protection
sensor

Voltage
sensor

Interface

*0.5t0 1.0kW,
200V models

—
Vv
Current
= ASIC sensor
generator

Y|

For battery
connection

e
20 } T DC/DC

converter

PG signal
processing

Divider

CN1

> s12v Reference puise PG output
—— processing

+5V

L)
ov
POWER

|
—

Speed and torque
reference input

Current
reference
calculation

Position
control

Sequence 1/0

Analog voltage
converter

Open during | Serial port
(SRY) servo alam CNs CN3
Analog monitor Digital operator
output for supervision personal computer

3.2.3 2.0 kW to 5.0kW (200V) Models

Three-phase  +10%
200 to 250V -15%

B1 | B2]B3
(50\60Hz) 6 4
FAN1
J FU1
P S
Noise filter P AC servomotor
4 12V 1
= 1Mc ” M
1~ —N
X1
L2 == xx—s\ v —
L} = <
= N LF
13 T _| w . \
T Ny A o8
L 1 Ly
v 1 Gate drive over-
Rolaydive | [ Voiase | Gate diive curtent protection

Voltage
sensor Interface D

A
I v
Current
e ASIC sensor For battery
. " D .oy PWM Ej cne connection
Y | generator
]: # D150
— N peDe L
- converter Digrtar
current PG signal Divider
D sv urer processing

CN1
{> 12V Reference pulse PG output

A
—— processing
45V ~
|
ower  PNET
querON Current o | Speed and torque
reference reference input
calculation

1MC L)
T8 ElelES o
POWER
mC
Surge suppressor Monitor display

| Analog voltage

Open during
(SRY) servo alarm CNs i CN3

control

Sequence /0

P Serial port
T
Analog monitor Digital operator
output for supervision personal computer
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3.2.4

6.0kW to 15.0kW (200V) Models

Regenerative Resistor (optional)

Three-phase  +10%
200 to 250V -15% {1
(50\60Hz) B1 B2 THS1

FAN1
b g5 ]
Yo)5d oo
Ut R3 PM1/PM2/PM3
£12v
AC servomotor
Line filter P b1 °
= LBAT BA3 -l
R c10
== L
L1} s
I = ..x _
LT
—{ | T TR -l
8A2 |c7 |cs |cs ) N
%
41 N N
T~ T
T Iy
| L Base drive over-current
L @ = LAY protection isolator
Relay dive Voltage sensor
isolator
A1 N
(=] | \f
_L* —> sov CNg
_ DC/DC
T converter > s12v AsiC For battery
(PWM control, etc.) connection
——1> pcsv N
PG
= —— N output
v Reference
Open during pulse input
Power POWer  servo alam (1RY)
OFF  ON >
o Speed and torque
ol < D |4
Tl - [l [ O [o] il - A rerencs oot
MC Surge Vonitor diopiay POWER (position/speed
suppressor calculation, etc.)
Analog voltage < o (D Sequence /0
converter
CN3
Connector for  Analog monitor Digital operator
optional unitoutput for supervision personal computer
3.2.5 0.5kW to 3.0kW, 400V Models
Three-phase +10%
380to 480V -iss TR
(50¥60Hz)$ L@
F FAN1
Y
Noise filter P AC servomotor
A -I 712v T
= Me u (| u
! 1o —
= 1
Ly L2 = v I
=
L3 W
b —p 8 ! H o
M §
LA
S — v T L T
Gate drive ove =
current protection
L @ =
A p— m PG
-
Vokage
o I ]
Interface
+ - D
[ 2 For battory
— | connection
Voltage
24V
—_— s sensor
> 7150 o
o pe/oc
converter ASIC
D (PWM control, etc.)
+5V.
—> rizv PG output
AC power supply +5V Reference pulse
Open during (100/200V) gt
Power Power  servo alarm (1RY)
A =
@ @ @ @ Speed and torque
o ohu reference input
2RY High speed Monitor display POWER (position/speed
ot e R calculation, otc.)
Analog voltage Sequence /0
converter
Surge suppressor
CN3
—_

Connector for
optional unit

Analog monitor
output for supervision

Digital operator
personal computer

3-9
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3.2.6  5.0kW (400V

Models

Three-phase  +10%
380 to 480V -15%
(50\60Hz) € B1| B2| B3
é J) é) ©2 FAN1
FU1
P 1 v " 2V AC servomotor
Line filter
1 + 1
™ i1 Bat B3 G u—-=
1 S R
) s v —3
—r
13— A te w
i " - 4 =
BA2
h . [—
. 144
Gate drive over
Voltage Gate
T BEERIEE=
L
= -
Control power
+24Vg Interfa
(not provided) ﬁ nterface
- e
FU1 s
+ - 24V Voltage
| — sensor For battery
connection
a!l pooe  f——> +15V x4 irauits N cNg
ov i
conerter | . asic
D (PWM control,
etc)
—>+2v o1 PG
1 ¢ output
AC power supply +5V Reference
1001200V ulse input
I Ope‘n dunr;% y pulse inp
on servo alam (1RY)
ofF  ON MC L
o - Speed and torque
-_ ov <l AD < q
o2 EIEIC)E
2RY High-speed | onitor display POWER (position/speed
diode R calculation, etc.)
‘Analog voltage q »“ | | seauencero
converter
Surge
suppressor
CN10 CN5 CN3.
Connector for Analog monitor Digital
optional output for supervision péRerPEomputer
unit.

3.2.7 6.0kW to 7.5kW, 400

V Models

Three-phase  +10% Regeneraweésllsmr (optional)
380 to 480V -15% "
(50\60HKz) 1

)

Noise filter

FAN1

12V

AC servomotor

-
1 . -
CT2
v I 1
LN
8 v i
N

Control power
+24V,

L [
i
Loy v
Gate drive ovel
current protection 4%
x - +

oc
(not provided) ) Relay drive Voltage Gate drive
o= sensor
s Voltage
sensor. Interface
T =
24v
© —> +7.5V '
D isvicemim
ov DC/DC
converter ASIC
—> (PWM control, etc.)
+5V
—> s12v
AC power supply +5v
Open during 100/200V)
Power  PEer servo alarm (1RY)
OFF  — | 2RY —>
22 T
Ay e ElEICIE] .
2RY High speed Monitor display POWER (ploswt‘m‘n/spe?d
diode 1mc| calculation, etc.)
‘Analog voltage
Surge suppressor converter
CN3
—_—

For battery
connection

PG output

Reference pulse
input

Speed and torque
reference input

Sequence 1/0

Connector for
optional unit

Analog monitor
output for supervision

Digital operator
personal computer

3-10
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3.2.8 11.0kW to 15.0kW (400V) Models

istor (optional)

Three-phase  +10% Regenerative resi
380 to 480V -15% - D.E2
(50\60112) D
FAN1
D2
3 AC servomotor
+ CHARGE
I . A
= u
“ L1 -
XX1_J XX3
L L2 = = D +cz
L1} ==
' 13 Txe D - T
__________ \
L X il
= [®& = '
Contral r::wer i v
(not provided) ) | Relay drive || Vorag || Gate drive |

—>
T DC/D‘C

—>

—>

3.2.9  22.0kW to SSKW (400V) Models

Regarding Models SGDH-2BDE 22kW (400V), SGDH-3ZDE 30kW
(400V), SDGH-3GDE 37kW (400V), SGDH-4EDE 45kW (400V), SGDH-

SEDE 55kW (400V) consult factory for further information.
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3.3 Main Circuit Wiring

This section shows typical examples of main circuit wiring for Sigma II Series servo
products, functions of main circuit terminals, and the power ON sequence.

Observe the following precautions when wiring.

A CAUTION

* Do not bundle or run power and signal lines together in the same duct. Keep power and signal lines
separated by at least 11.81in (30cm)
Not doing so may cause a malfunction.

» Use twisted pair wires or multi-core shielded-pair wires for signal and encoder (PG) feedback
lines.out of control or malfunction.
The maximum length is 118.11in (3m) for reference input lines and is (787.40in (20m) out of control or
malfunction.

* Do not touch the power terminals for 5 minutes after turning power OFF because high voltage may
still remain in the servo amplifier.

* Avoid frequently turning power ON and OFF. Do not turn power ON or OFF more than once per
minute.
Since the servo amplifier has a capacitor in the power supply, a high charging current flows for 0.2s when
power is turned ON. Frequently turning power ON and OFF causes main power devices like capacitors and
fuses to deteriorate, resulting in unexpected problems.

* Suitable for use on a circuit capable of delivering not more than S000A ., (symmetrical), 240V or
480V maximum. ° Large-capacity (2B-5E): 31,000A
Must be used with UL listed fuses or circuit breakers, in accordance with the National Electrical Code.

* Required for 7.5kW -15kW (200V) or 6kW-15kW (400V) amplifiers:
Must use ring terminals specified in Yaskawa Kits JZSP-CKT75, JZSP-CKTIE, JZSP-CKT75DE, JZSP-
CKT1ADE, and JZSP-CKTI1EDE for wiring of input and output power. Contact Yaskawa for details.
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3.3.1 Names and Descriptions of Main Circuit Terminal
The following table gives the names and a description of main circuit terminals.
Main Circuit Names and Description
'I;a;mg;l Name Description
30W to 200W Single-phase 100 to 115V (+10%, -15%), 50/60Hz
L1 L2 or o 30W to 400W Single-phase 200 to 230V (+10%, -15%), 50/60Hz
L1, L2, | Main ciroult AC 500W to 15kW o ro
L3 input termina 200V Three-phase 200 to 230V (+10%, -15%), 50/60Hz
288\V/\/ to 55kW Three-phase 380 to 480V (+10%, -15%), 50/60Hz
Servomotor
U Vv,w connection terminal Connects to the Servomotor.
30W to 200W Single-phase 100 to 115V (+10%, -15%), 50/60Hz
L1C, L2C | control power input ; i 0. _4E0
terminal 30W to 15kW Single-phase 200 to 230V (+10%, -15%), 50/60Hz
24V, oV 500W to 55kW 24Vpc (£15%) 400V units only

Ground terminal

Connects to the power supply ground terminals and motor ground terminal.

Normally not connected.
Connect an external regenerative resistor (provided by

terminal

30W to 400W the user) between B1 and B2 if the regenerative capac-
B1, B2 ity is insufficient.
External Note: No B3 terminal.
or .
regenerative Normally short B2 and B3 (for an internal regenerative
B1, B2, resistor terminal resistor).
B3 Remove the wire between B2 and B3 and connect an
500W to 5.0kW external regenerative resistor (provided by customer)
between B1 and B2 if the capacity of the internal
regenerative resistor is insufficient.
Connect an external regenerative resistor (provided by
B1, B2 — 6.0kW-55.0kW the user) between terminals B1 and B2. See 5.6
Selecting a Regenerative Resistor for details.
DC reactor terminal | Normally short ®1 and ®2.
connection for If a countermeasure against power supply harmonic waves is needed, connect
@1, @2 power supply a DC reactor between ®1 and ®2.
harmonic wave The amplifier is delivered from the factory with these terminals shorted. See
countermeasure 5.8.6 Reactor for Harmonic Suppression for details.
Main circuit
S) Negative terminal Normally not connected.
@ Main circuit Positive Normally not connected.
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3.3.2 Typical Main Circuit Wiring Example

The following figure shows a typical example of main circuit wiring.

R(B s(g T(I) _ Servo Amplifier \
%> 1mccB |
o o) SGDH-OOAE
1 U
| %
FIL w
! @®
. g L1c
L2Cc
1
1MC
| L1
o w2 .
| |—+ L3 CNA
' +24V
(For servo alarm display) 1 b
1R ALM ¥4
T | &
Main Main power supply I 32 1D ov
power supply 1Ry 1MC . ALM-SG
e TLT [ |
1MC 1SUP - J
1MCCB: Molded-case circuit breaker (for the inverter) 1Ry: Relay
FIL: Noise filter

1PL: Indicator lamp
1SUP: Surge suppressor
1D: Flyback diode

1MC: Contactor

Designing a Power ON Sequence

Note the following when designing the power ON sequence.

Design the power ON sequence so that power is turned OFF when a servo alarm
signal is output. (See the circuit figure above.)

Hold the power ON button for at least two seconds. The servo amplifier will

output a servo alarm signal for two seconds or less when power is turned ON.
This is required in order to initialize the servo amplifier.

Power Supply _I

| 2.0s maximum |

—>

Servo alarm (ALM) |
output signal

3.3.3 Cable Specifications and Peripheral Devices

Refer to the Sigma II Series Servo System Catalog Supplement (No. G-MI#99001).
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3.3.4 Servo Amplifier Power Losses

Servo Amplifier Power Losses at Rated Output

The following table shows servo amplifier power losses at the rated output.

Maximum Main . Control
; Output A Regenerative - Total
Applicable Circuit ; Circuit
Main Circuit | gervomotor | S€rvo Amplifier Current Power Resistor Power Power Power
Power Supply Capacity Model (RMS Value) Loss Loss Loss Loss
0.03 SGDH-A3BE 0.66 3.5 16.5
Single-phase 0.05 SGDH-A5BE 0.95 5.2 . 13 18.2
100V 0.10 SGDH-01BE 2.4 12 25
0.20 SGDH-02BE 3.0 16.4 29.4
0.03 SGDH-A3AE 0.44 3.1 16.1
0.05 SGDH-A5AE 0.64 4.6 17.6
. 0.10 SGDH-01AE 0.91 6.7 — 13 19.7
S'“gz'%bﬂf/‘ase 0.20 SGDH-02AE 2.1 133 26.3
0.40 SGDH-04AE 2.8 20 33
0.75 SGDH-08AE-S 4.4 47 12 15 74
1.50 SGDH-15AE-S 7.5 60 14 89
0.45 SGDH-05AE 3.8 27 54
0.75 SGDH-08AE 5.7 41 12 68
1.0 SGDH-10AE 7.6 55 82
1.5 SGDH-15AE 11.6 92 14 15 152
2.0 SGDH-20AE 18.5 120 8 163
Thre-phase 30 SGDH-30AE 24.8 155 198
5.0 SGDH-50AE 329 240 56 311
6.0 SGDH-60AE 46.9 290 97 317
7.5 SGDH-75AE 54.7 330 357
11.0 SGDH-1AAE 58.6 360 - 30 390
15.0 SGDH-1EAE 78.0 490 520
0.45 SGDH-05DE 1.9 19 48
1.0 SGDH-10DE 3.5 35 14 64
1.5 SGDH-15DE 54 53 82
2.0 SGDH-20DE 8.4 83 08 126
3.0 SGDH-30DE 1.9 118 15 161
5.0 SGDH-50DE 16.5 192 36 243
6.0 SGDH-60DE 20.8 232 247
Three-phase 75 SGDH-75DE 254 264 279
11.0 SGDH-1ADE 28.1 288 303
15.0 SGDH-1EDE 37.2 392 407
22.0 SGDH-2BDE 58.0 650 — 770
30.0 SGDH-3ZDE 80.0 970 1090
37.0 SGDH-3GDE 100.0 1140 120 1260
45.0 SGDH-4EDE 127.0 1440 1560
55.0 SGDH-5EDE 150.0 1720 1840

Note Regenerative resistor power losses are allowable losses. Take the following action if this value is

exceeded:
Disconnect the internal regenerative resistor in the servo amplifier by removing the wire
between terminals B2 and B3.
Install an external regenerative resistor between terminals B1 and B2.

An external regenerative resistor must be connected to amplifiers with capacity of 6kW or

higher.

See 5.6 Selecting a Regenerative Resistor for more details on the resistors.
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3.3.5 Wiring Main Circuit Terminal Blocks

Observe the following precautions when wiring main circuit terminal blocks.

AL CAUTION

» Remove the terminal block from the servo amplifier prior to wiring.

* Insert only one wire per terminal on the terminal block.

» Make sure that the core wire is not electrically shorted to adjacent core wires.
* Reconnect any wires that were accidentally pulled out.

Servo amplifiers with a capacity below 1.5kW will have connector-type terminal
blocks for main circuit terminals. Follow the procedure below when connecting to

the terminal block.
[ | Connection Procedure

» Strip the end of the wire, leaving the ends twisted together.

__ m

-~
0.31 to 0.35in (8 to 9mm)

* Open the wire insert opening of the terminal block (plug) with a tool using either
of the two procedures shown in Fig. A and Fig. B on the following page.

1. Fig. A: Use the provided lever to open the wire insert opening .

Fig. B: Using a commercially available 1/8in (3.0 to 3.5mm) slotted
screwdriver, press down firmly on the screwdriver insert
opening to release the wire insert slot.

2. Figs A and B: Insert the wire end into the opening and then clamp it
tightly by releasing either the lever or the screwdriver.
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3.4 1/0 Signals

This section describes I/O signals for the SGDH servo amplifier

3.4.1 Example of Typical I/O Signal Connections
SGDH Servo Amplifier
/—;, R REL g2 @_ _,—’37 ? ALO1
-—_v SG 6 3
é AD -d_‘ ALO2
e S e [ o 9% ALY
-T- VP SG 10 -L
v
( PULS PULS |7 129 L
o] T 7
AG v /PULS [g T 4 :
i I> 33 3
SlGN SIGN 11 — o I PAO
ccw te — ] ) N384 pao
B ¥ /SIGN_l12 TN
Fomec 35
Position 9 CLR CIR 45— ____. 4@‘ PBO
reference ‘I% s — vl 4:  IPBO
v /CLR 14 T !
T 19
1KO +12V PCO
3
Open-collector PL1 1 3 1PCOJ
reference p
L powersupply -2 Used only 8% bso
PL3 4 with an f SO
Backup battery 2.8 to 4.5V BAT (+) absolute encoder
(When using an absolute  +[ 21 ‘9_1__, sG
encoder). T _{BAT() "
SEN signal input SEN
(When using an absolute 5V ™ f_ 4
encoder). oV g v SG >
3.3kQ
+24VIN a7 T L
: — Jf Ji
24V -
Servo ON NV ssusoN J0 Ty
(Servo ON when ON) pipinied
— Jp- 41 I¥~ 4 i
P control 5o /P-CON T __ 1
(P control when ON) .:._:1— - %: ::+_ - 25 | NCMP+
- 43 = TR SR ICOIN+
Reverse run prohibited —o o N-OT o __L o 26 4 ( )
(Prohibited when OFF) =TT IN-CMP-
- p.OT 42 T 4 ; (/COIN-)
Forward run prohibited —0 o T 7
(Prohibited when OFF) >|:l—;1"%‘: :""": | ITGON+
_ I m : ~ 1Y ~
Alarm reset 5 o/ALM-RST, g0 gL ¥ 'TGON-
(Reset when ON) .:p_:l- - %: ::+— -- : F 1S RDY+
— N 46 T N T
Reverse current limit oo ACL - L---= [ /S-RDY-
(Limit when ON) D_lél' :;{"1 T
— /P 45 R TR Sl
Forward current limit 5o PCL 4 = __L it f ALM-
(Limit when ON) fl
= Connector shell

¢P: Indicates twisted wire pairs.
*The time constant for the primary filter is 47us

5

FG Connect shield to

W
1

—_—

-

connector shell.

Alarm code maximum output:
Operating voltage: 30Vpg
Operating current: 20mApc

PG dividing ratio output
Applicable line receiver

 SN75175 or MC3486
manufactured by T/I or the
equivalent

Amount of S-phase rotation
Serial data output
Applicable line receiver
SN75175 or MC3486
manufactured by T/I or the
equivalent

Speed coincidence detection
(ON when speed coincides)

Positioning completed (ON
when positioning is completed)

TGON output
(ON at levels above the setting)

Servo ready output
(ON when ready)

Servo alarm output
(OFF for an alarm)

Photocoupler maximum output:

Operating voltage: 30Vp¢
Operating current: 50mApc
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3.4.2 List of CN1 Terminals

The following diagram shows the layout and specifications of CN1 terminals.

CN1 Terminal Layout

1 SG GND
Open-collec-
3 PL1 tor reference
power supply
Reference
5 V-REF speed input
Reference
7 PULS pulse input
Torque
9 T-REF reference
input
Reference
1 SIGN sign input
Open-collec-
13 PL2 tor reference
power supply
15 CLR Clear input
17 — —
PG divided
19 PCO output
C-phase
21 | BAT(+) Battery (+)
23 — —
Speed coinci-
25 I(YC%'}/,@; dence detec-
tion output

Do not use unused terminals for relays.
Connect the shield of the I/0O signal cable to the connector shell.
Connect the shield to the FG (frame ground) at the servo amplifier-end connector shell only.

2 SG GND
SEN signal
E SEN input
6 SG GND
Reference
8 fPULS pulse input
10 SG GND
Reference
121 /SIGN symbol input
14 ICLR Clear input
16 — —
Open-collec-
18 PL3 tor reference
power supply
PG divided
20 | /PCO output
C-phase
22 | BAT(-) Battery (-)
24 — —
Note 1.
2.
|

CN1 Specifications

Speed coin-
% IV-CMP- cidence
(/COIN-) detection
TGON sig- output
27 | [TGON+ nal output
TGON sig-
S S 28 | [TGON nal output
29 - ervo ready
RDY+ output
30 | /5ROy | Senoready
31 ALM+ Servo alarm p
output
Servoalarm
PG divided 52 ALM output
33 PAO output
A-phase PG divided
— 34 /PAO output
PG divided
35 PBO output A-phase
B-phase PG divided
36 /PBO output
Alarm code B-phase
37 ALO1 output
38 | AL02 A'aglrﬂpcu"tde
Open-collec-
8 ALO3 tor output
—1| 40 | /sON Sﬁrr;’gu?N
41 | P-CON P oip:]erjttlon
P Forward
R 42 P-OT overtravel
everse input
43 N-OT overtravel
input JALM- | Alarm reset
44 :
Forward cur- RST input
45 [P-CL rent limit ON
input Reverse
46 IN-CL current limit
External :
47 +_2|ﬁv input power ON input
supply S-phase
48 PSO signal out-
S-phase sig- put
49 IPSO nal output
50 — —

Specifications for Servo Amplifier Connectors

Applicable Receptacles

Solder Type

Case

Manufacturer

10250-52A2JL or Equivalent 50-pin Right Angle Plug

10150-3000VE

10350-52A0-008

Sumitomo 3M Co.
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3.4.3 1/0O Signal Names and Functions
The following section describes servo amplifier I/O signal names and functions.
[ Input Signals
. Pin .
Signal Name No Function Reference
/S-ON 40 [Servo ON: Turns ON the servomotor when the gate block in the inverter is
released.
* Function selected via parameter. gg;
Proportional opera- |Switches the speed control loop from PI (proportional/
tion reference integral) to P (proportional) control when ON.
s With internal reference speed selected: switches the
Direction reference direction of rotation. 5.2.6
Position & Speed
/P-CON | 41 P PP
Control mode Speed & Torque »Enables control mode switching 527
switching Torque & Speed
Speed control with zero-clamp function: reference
Zero-clamp reference speed is zero when ON. 54.3
Reference pulse Position control with reference pulse stop: stops 5.2.10
block reference pulse input when ON. o
Common Forward Run
P-OT 42 |prohibited Overtravel prohibited: stops servomotor when
N-OT 43 |Reverse Run mg;/iggle part travels beyond the allowable range of 51.2
prohibited :
* Function selected with a parameter. —
Forward current limit
ON - .
55:3:: 22 Reverse current limit Current limit function used when ON. 51.3
ON
Internal speed With internal reference speed selected: switches the 526
switching internal speed settings. o
{ glél\_fl_ 44 |Alarm reset: Releases the servo alarm state. 5.5.1
Control power supply input for sequence signals: users must provide the
*2AVIN | 4T | oay power supply. 524
SEN | 4 (2) |Initial data request signal when using an absolute encoder. 5.2.3
Eé':{'ll—:'ll—'((f)) %; Connecting pins for the absolute encoder backup battery. 523
Speed V-REF |5 (6) Speed reference input: +2 to +10V/rated motor speed (Input gain can be 5.2.1
Reference modified with a parameter Pn300.) o
Torque T-REF |9 (10 Torque reference input: 1 to +10V/rated motor speed (Input gain can be 5.2.1
Reference modified by parameter Pn400.) o
PULS | 7 |Corresponds to refer-|INPut mode .
/PULS | 8 |ence pulse input » Code + pulse string 5.1
SIGN 11 |Line-driver + CCWI/CW pulse o
Position /SIGN | 12 |Open-collector « Two-phase pulse (90° phase differential)
Reference /%Il'_RR 12 Error counter clear: Clears the error counter during position control. 5.2.1
PLA1 3 [+12V pull-up power supply when PULS, SIGN and CLR reference signals
PL2 13 |are open-collector outputs (+12V power supply is built into the servo 5.21
PL3 18 |amplifier).
Note 1. The functions allocated to /S-ON, /P-CON. P-OT, N-OT, /ALM-RST, /P-CL, and /N-CL input

signals can be changed with parameters. (See 5.3.3 Input Circuit Signal Allocation .)
2. Pin numbers in parenthesis () indicate signal grounds.
3. The voltage input range for speed and torque references is a maximum of £12V.
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n Output Signals
Signal Name Pin Function Reference
Number

ﬁth g; Servo alarm: Turns OFF when an error is detected. 5.5.1

TGON+ 27 Detection during servomotor rotation: detects whether the servomotor is

TGON- 28 rotating at a speed higher than the motor speed setting. Motor speed 55.5
detection can be set via parameter.

/S-RDY+ 9 Servo ready: ON if there is no servo alarm when the control/main circuit 5.5.6

/S-RDY- 30  |power supply is turned ON. e

PAO 33 (1)

/E'ég gg A phase signal |Converted two-phase pulse (A and B phase) encoder

Common /PBO 36 B phase signal [output signal and origin pulse (C phase) signal: RS-422

C phase signal |or the equivalent.

PCO 19 523

/PCO 20

PSO 48 With an absolute encoder: outputs serial data

/PSO 49 S phase signal |corresponding to the number of revolutions (RS-422 or

equivalent).
ALO1 37

Alarm code output: Outputs 3-bit alarm codes.

ALO2 38 Open-collector: 30V and 20mA rating maximum.

ALO3 39 (1)

551
FG Shell Connected to frame ground if the shield wire of the 1/0 signal cable is
e connected to the connector shell.
N-CMP+ 25 Speed coincidence (output in Speed Control Mode): detects whether the
Speed N-CMP- 26 motor speed is within the setting range and if it matches the reference 554
speed value.
Positioning completed (output in Position Control Mode): turns ON when
Position /COIN+ 25 the number of error pulses reaches the value set. The setting is the 553
/COIN- 26 number of error pulses set in reference units (input pulse units defined by ~
the electronic gear).
16
17 ;
These terminals are not used.
Not used. %2 Do not connect relays to these terminals. -
50

Note 1. Pinnumbers in parenthesis () indicate signal grounds.

2. The functions allocated to /TGON, /S-RDY, and /V-CMP (/COIN) can be changed via
parameters. Functions /CLT, /VCT, /BK, /WARN, and /NEAR signals can also be changed. (See
5.3.4 Output Circuit Signal Allocation ).
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3.4.4 Interface Circuits
This section shows examples of servo amplifier I/O signal connection to the host
controller.

] Interface for Reference Input Circuits
Analog Input Circuit

Analog signals are either speed or torque reference signals at the impedance below.
* Speed reference input: About 14kQ
» Torque reference input: About 14kQ2

The maximum allowable voltage for input signals is £12V.

Servo Amplifier

1.8kQ (Y2W) minimum

3 V-REF or :‘[;1
5 T-REF
) I About 14kQ
1000:1 sG J7

oV

25-HP-10B
12v 2kQ

Reference Position Input Circuit

An output circuit for the reference pulse and error counter clear signal at the host
controller can be either line-driver or open-collector outputs. These are shown
below by type.

* Line-driver Output Example:

Host controller end

Servo amplifier end
1500 4.7kQ

Applicable line-driver
SN75174 manufactured by
TI, or the equivalent

MG S

2.8V < (High level) - (Low level) < 3.7V

*  Open-collector Output, Example 1: External power supply

Host
controller end R1 Servo amplifier end
1 i 1 1500 anQ
=
;}Tr‘] I I VF=15101.8V
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The following examples show how to select the pull-up resistor R1 so the input
current (I) falls between 7 and 15mA.

Application Examples
R1 = 2.2kQ with R1 = 1kQ with R1 = 180Q with
VCC =24V i5% VCC =12V 15% VCC = 5V 15%

Open-collector Output, Example 2: Using a servo amplifier with an internal 12V
power supply

This circuit uses the 12V power supply built into the servo amplifier. The input
is not isolated in this case.

Host

Servo amplifier end
controller end

/— PL1, PL2, PL3 terminals
1.0kQ
-T-

| p— |
| S

150Q

About I-J‘] %* N lg!
9mA -
e

12

[ l )
1.5V maximum \
when ON

| Sequence Input Circuit Interface

The sequence input circuit interface connects through a relay or open-collector
transistor circuit. Select a low-current relay, otherwise a faulty contact will result.

Servo amplifier Servo amplifier

24Vpe

50mA minimum | 24Viy 3.3kQ 50mA minimum 24V 3.3kQ

TS S L

24Vpc

u Output Circuit Interfaces

Any of the following three types of servo amplifier output circuits can be used.
Connect an input circuit at the host controller following one of these types.

* Connecting to a Line-driver Output Circuit

Encoder serial data converted to two-phase (A and B phase) pulse output signals
(PAO, /PAO, PBO, /PBO), origin pulse signals (PCO, /PCO) and S phase
rotation signals (PCO, /PCO) are output via line-driver output circuits that
normally comprise the position control system at the host controller. Connect
the line-driver output circuit through a line receiver circuit at the host controller.



Sigma II User’s Manual

Chapter 3: Wiring

See 3.5 Wiring Encoders (for SGMGH and SGMSH Motors Only) for con-
nection circuit examples.

Connecting to an Open-collector Output Circuit

Alarm code signals are output from open-collector transistor output circuits.

Connect an open-collector output circuit through a photocoupler, relay, or line
receiver circuit.

510 12Vpg
Photocoupler [ 510 12Vp¢
| sy g Relay
Ser(\j/o amplifier lq_ Servo amplifier
en a1

1 TiF é

T_l_l ) {J]I ,
I

Servo amplifier

50 12Vpc
Line receiver
end

I—c
Ij<
q
2 <

Note: The maximum allowable voltage and current capacities for open-collector circuits are:
*  Voltage: 30Vpc

*  Current: 20mApc

Connecting to a Photocoupler Output Circuit

Photocoupler output circuits are used for servo alarm, servo ready, and other
sequence output signal circuits.

Connect a photocoupler output circuit through a relay or line receiver circuit

5to 12VDCReIay

5to 12VDC
" o—o0
Servo amplifier end Servo amplifier end

N
EE BT o

ov

ov

Note: The maximum allowable capacities for photocoupler output circuits are:
*  Voltage: 30Vpc

*  Current: 50mApc
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3.5 Wiring Encoders (for SGMGH and SGMSH Motors Only)

The following sections describe the procedure for wiring a servo amplifier to the encoder.
3.5.1 Encoder Connections

The following diagrams show the wiring of the encoder output from the motor to
CN2 of the servo amplifier, and PG output signals from CNI1 to the controller. This
applies to both incremental and absolute encoders of SGMGH and SGMSH motors
only. The numbers in parentheses ( ) are applicable to SGMAH motors. For SGMPH
motors, refer to the Sigma I Servo System Product Catalog Supplement.

[ Incremental Encoders
Servo amplifier
CN1 BN
Aphase_ _ 1-33 PAO N
Incremental encoder i} 1-34 /PAC | 1P : gi>_
A B phase_ _ 1-35 PBO ! )
oo ong L NG A TR il J>_
C(5) o Los Cphase 11971 pPco.
D (6) 1P . 126 L N AR cl>_
@ . Output line-driver ! X Applicable line
L SN751LS194 manufactured ' ' |receiver
! by T/I, or the equivalent ' ' [SN75175
(1) ! 2-1 > ! 1 | manufactured
g 47 22 > PGSV v by T, or the
v . T » PGOV ! . | equivalent
: ' oV 1-1 SG ov
22AWG '
J N 1 Connector shell ‘L‘
(Shell) Shield wires Connector
shell
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[ Absolute Encoders
Absolute encoder Servo amplifier
- CN1 T
RO CN2 Aphaseps 133 L PAO .+
N N AT O Gl J>—
Lo 2.5 B phaseps1-35 |, PBO +
TP 26 - N A TON Gl J>—
] ' C Ehase 1-19 PCO ! !
Co r R0 4 /PCO TP J>—
[ Sphasep, 148 | PSO ' |
o 149, /PSO_. 1P J>—
. ' 21 o . T
[ ! 2-2 > Egg& : . |Applicable line
: 1 Output line-driver: ! : L$C§;\}leg.17th3486
' ' SN751LS194NS ! . |manufactured
22ANG' ' manufactured by T/I, : . |by T/I, or the
' \ or the equivalent 14 | sEN + |equivalent
L - A 45V
' \ T 1-2 | SG ) IP '
L 4s6 . 1V
' : 2-3 OV 121 BAT(+H)! .
T [l 1
o 2-4 1-22 | BAT() ! 1P +7] 7 Battery
" Ll Connector shelll_'vlc\ 1-50 .‘
(Shell Shield wires
IP: Indicates twisted wire pairs. = Connector
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3.5.2 CN2 Encoder Connector Terminal Layout and Types

The following tables describe CN2 connector terminal layout and types.

| CN2 Connector Terminal Layout
Pin | Signal Function Pin | Signal Function
1 PG 5V PG power supply +5V 2 PG 0V | PG power supply OV
Battery (+) _\ | Battery (-)
3 | BAT(¥) (For an absolute encoder) 4 BAT () (For an absolute encoder)
5 | PS PG serial signal input 6 | /PS PG serial signal input
u CN2 Connector Models
. Applicable Plug (or Socket)
Servo Amplifier Soldered PI Soldered PI
Connectors oldere ug oldere ug
(Servo Amplifier Connector)| (Servomotor Connector) Manufacturer
55100-0600 54280-0600
53460-0611 (Yaskawa number: (Yaskawa number: Molex Japan Co., Ltd.
JZSP-CMP9-1) JZSP-CMP9-2)

Note: 1. FA1394 is the product number for the servo amplifier end plug and the servomotor end socket set
from Molex Japan Co., Ltd.

2. The servomotor-end relay socket connects to the encoder connector for the SGMAH and
SGMPH servomotor.

3. The following encoder connectors are for the SGMGH and SGMSH servomotor:

L-shaped plug: MS3108B20-29S
Straight: MS3106B20-29S
Cable clamp: MS3057-12A

Note: Encoder cables are available from Yaskawa. For more details on the cables, see Sigma II Series Servo
System Catalog Supplement (G-MI#99001).
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3.6 Examples of Standard Connecti

ons

The following diagrams show examples of standard servo amplifier connections by

specifications and type of control.

3.6.1 Single-Phase Power Supply

Single-phase 200 to 230V, or
(50/60Hz)

59

1MCCB

Specifications

Single-phase 100 to 115V,
(50/60Hz)

Be sure to

Reference speed:
+2 to +10V/rated motor speed (set by parameter)

Torque reference:

+1 to +10V/rated motor speed (set by parameter)
PULS
cw ]
A phase

Position reference CLR

Open-collector
reference
power supply

Backup battery 2.8 to 4.5V

— Power Power Alarm
Noise filter OFF  ON processing
" AMC 7= - s
Q10 0 0 O——
1MC SUP N | Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.
O0—-0C
B1 B2

SGDH Servo Amplifier ! Optical
' encoder
| D
/.
\Be sure to properly prepare the
end of the shielded wire.
37 .
ALO1 |Alarm code maximum output:
38%n 02 L Operating voltage: 30Vpc
{ 39 Operating current: 20mApc
‘C ALO3

PG dividing ratio output

Applicable line receiver
L SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

Amount of S-phase rotation
Serial data output

[ Applicable line receiver
SN75175 or MC3486 manufac-

(When using an absolute encoder). SGJ tured by T/I, or the equivalent
SEN signal input v
(When using an absolute encoder). ov
+24V 3.3kQ Speed coincidence detection
’—D—,*_ - - r-- v-CcMP+ (ON when speed coincides)
Servo ON with 2Ry ON F =K = Servo ON :{ h K/(Egl{/INFt) Positioning completed
. Y > X ON when positioning is
P control with 2Ry ON O © ;_ :_:l; :-'Propomonal control (P control), (/COIN-) E:ompleted)p 9
- E‘ S * . Forward run
Forward run prohibited with P-LS OPEN :P e o ?l; ™ prohibited :*' /T-GON+ T-GON output
[ ' )/ (ON at levels above the setting)
Reverse run prohibited with N-LS OPEN N-LS E ¥ 2K~ o - /T-GON-
) 3R Soot 0 /S-RDY+ Servo ready output
Alarm reset with 3Ry ON __,|; :—»Alarm reset ! < roy. (ON when ready)
Forward current limit ON with 6Ry ON 6Ry SE - foren curent
—0 T * o SALM+  Servo alarm output
Reverse current limit ON with 7Ry ON 7RY 3 ?I; » lli?ntixeés'\? current 3 ! ALM (OFF with an alarm)

Photocoupler maximum output:

*The time constant for the primary filter is 47us

J?-—L Connector shell
FG

Operating voltage: 30Vpc
Connect shield to connector shell

Operating current: 50mApc

IP: Indicates twisted wire pairs.
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3.6.2 Three-Phase Power Supply Specifications (200V)

Three-phase 200 to 230V,
(50/60Hz)
Réy S&y Té

) o) o)

1MCCB

Power Power Alarm
OFF ON processing
o IMC  r - -

Noise filter

Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

Optical
encoder

oY) 5

\Be sure to properly prepare the
end of the shielded wire.

Be sure to

Reference speed:
+2 to +10V/rated motor speed (set by parameter)
ALO1 |Alarm code maximum output:

38k 02 Operatlng voltage: 30Vpc
Operating current: 20mApc

Torque reference:
+1 to +10V/rated motor torque (set by parameter)
ALO3

PULS -
(W ] {:
A phase a
SIGN - ~
CoW . PAO
[ B phase] -< Y /PAO | PG dividing ratio output
Position reference CLR Applicable line receiver

PBO( SN75175 or MC3486 manufac-
/PBO| tured by T/I, or the equivalent

Open-collector
reference
power supply

7 Amount of S-phase rotation
PSO| Serial data output

Applicable line receiver
SN75175 or MC3486 manufac-
~ tured by T/I, or the equivalent

Backup battery 2.8 to 4.5V
(When using an absolute encoder).

SEN signal input
(When using an absolute encoder).

Speed coincidence detection
v-CcMP+ (ON when speed coincides)

Servo ON with 2Ry ON . /qg&ﬂNFt) Positioning completed

(ON when positioning is
completed)

P control with 2Ry ON — Proportional control (P control) (/COIN-)

i ; Forward run
E?[\gagégﬁ prohibited with = prohibited :-*-. /T-GON+ T-GON output
. ' (ON at levels above the setting)
Reverse run prohibited with Reverserun  .L  [T-GON-
N-LS OPEN

/S-RDY+ Servo ready output

Alarm reset with 3Ry ON . (ON when ready)

Forward current

()]
X
<

Forward current limit ON with 6Ry ON ~ Jimit ON

K
K
K-
K = prohibited
K
£

R T T R IR

O e YALM+  Servo alarm output
Reverse current limit ON with 7Ry ON 7RY : - meésr\? current o ALM-  (OFF with an alarm)
= ,,]' Connector shel Photocoupler maximum output:
FG Operating voltage: 30Vpc
Connect shield to connector shell Operating current: 50mApc
*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.
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3.6.3 Three-Phase Power Supply Specifications (400V)

Three-phase 380 to 480V,

(50/60Hz)
R} s&’) T$)
1MCCB

Noise filter

Power Power

OFF ON
Ez_l-
1MC

Alarm
processing

Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

24Vpc £15%

Reference speed:
+2 to +10V/rated motor speed (set by parameter)

Torque reference:
+1 to +10V/rated torque (set by parameter)

Position reference 4

reference
power supply

Backup battery 2.8 to 4.5V
(When using an absolute encoder).

SEN signal input
(When using an absolute encoder).

Servo ON with 2Ry ON

Open-collector

3.3kQ

'i: %:K '-' Servo ON :.i.

Optical
encoder

\Be sure to properly prepare the
end of the shielded wire.

ALO1 |Alarm code maximum output:

Operating voltage: 30Vpc
ALO2 Operating current: 20mApc
ALO3

PG dividing ratio output
Applicable line receiver

L SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

J Amount of S-phase rotation
Serial data output

[ Applicable line receiver
SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

Used only with

Speed coincidence detection
&n-cmp+ (ON when speed coincides)

i

26 Positioning completed

ov

P control with 2Ry ON
Forward run prohibited with
P-LS OPEN

Reverse run prohibited with
N-LS OPEN

Alarm reset with 3Ry ON

Forward current limit ON with 6Ry ON

Reverse current limit ON with 7Ry ON

= N when positioning is

= Proportional control (P control) (c(gmpleted)

(ICOIN-)

S », Forward run 27

=K ™ prohibited :-*: " ¢f/T-GON+ T-GON output
'—'& *_ Reverse run T ¥ T-GON- (ON at levels above the setting)
=K ™ prohibited

- - S 29

- Al t . &/S-RDY+ Servo ready output
'_’l; .» arm rese v . /S-RDY- (ON when ready)
:’l:f - Forw(a)rd current * ~ "

=K = limit ON

S R ol ALM+  Servo alarm output
S everse current | i

=19 "'Ilmlt ON T Laim.  (OFF with an alarm)

J=——L Connector shell

Photocoupler maximum output:

*The time constant for the primary filter is 47us

Operating voltage: 30Vp¢

FG
Connect shield to connector shell Operating current: 50mApg

IP: Indicates twisted wire pairs.

Wiring



Reference speed:
+2V to £10V/rated speed (set by parameter)

Torque reference:
+1 to +10V/rated torque (set by parameter)

24Vpc +10% maximum

PULS
W

Position reference
CCw ]
Phase B

CLR

Open-collector
reference
power supply

SIGN

PULS
[Brese A R ol s~

i
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400V (22kW, 30kW)
Three-phase 380 to 480V, +]goo
(50/60Hz) B
R S T
mces b 9 4
L—| Noise filter Power Pov'\(ler Be sure to attach a
= OFF 1R surge suppressor to
5' Me _oy_ the excitation coil of
50 the magnetic contactor .
TMC _ SUPN————and relay. :
Regenerative Resistor '
5 )Servomoton “*Thermal
1+ Protector
Be sure to j
ground—= & .

Be sure to properl
Frepa[e the end of
he shielded wire.

DUG - O .
DVO - © :
DW= O b namic |

' rake
3tlawms T AN +24V

| Ry | -
32 1D
ATW- ov

Alarm code maximum output:
Operating voltage: 30Vpc
Operating current: 20mApc

_@33 (PAO
Backup battery 2.8 o 4.5V o —=BAT (+)o4 {PAO| PG dividing ratio output
(When using an absolute encoder). TIPBAT (1)) ypgo| Applicable line receiver
) ) +5V SEN] , 36hPBO[ SN75175 or MC3486 manufac-
SEN S|gngl input sal 2 19 tured by T/I, or the equivalent
(When using an absolute encoder). 0 y—l _[@:rPCO
yPCO)
. 48 5 Amount of S-phase rotation
Used only with —@:{528 Serial data output
an absolute encoder [ Applicable line receiver
24Vpc £15% +24V +24Via7  4.7KQ 5 SGJ SN75175 or MC3486 manufac-
1Ry /S-ONM0 = ;*‘ 2K - Servo ON tured by T/I, or the equivalent
Servo ON with 1Ry ON tIIn
_gﬁlP-CON 41 ¥ = — Proportional (P) control o .
P control with 2Ry ON e P Forward run 25 v-cMP+ (Sgﬁev(\j/hcgr%nsc l%eer(}icgo(ij:(t:iedcéls%n
Forward run prohibited with oo POtk (=3 3¢ pronibied 4 (JCOIN+) Positioning ::)ompleted
P-LS OPEN N-LS N.OTM3 E- 2L - 5%\(%%2(5”” T (Yé%'}”Nng (ON when positioning is
Reverse run prohibited with St completed)
N'LS OPEN SRY aRsTiaa [ 2 1o Alarm reset 274 /T-GON+ T-GON output
Alarm reset with 3Ry ON 6RY pcLlas E*_’K II?ont/vca)r'\(li current:-{-_ < ' 28 L T.goN- (ON atlevels above the setting)
Forward current limit ON with 6Ry ON  $—0 ¢ s Sk 2
TRY N-cLlss " 3p . Reverse current. - Servo ready output
Reverse current limit ON with 7Ry ON  ¢—0 ST Imi ' ON when ready)

k 7 ¥/S-RDY+
ON \
* 30L/sroy- ¢
J,-—L Connector shell

Photocoupler maximum output:

*The time constant for the primary filter is 47us

IP: Indicates twisted wire pairs.

FG
Connect shield to connector shell

Operating voltage: 30Vpc
Operating current: 50mApc

**Note The thermal protector must be

wired to provide protection in the
event of the motor overheating.
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400V (37kW to 55kW)
Three-phase 380 to 480V, *12¢
(50/60Hz) -
S T
1MCCB J’) J"') J’)
Noise filter Power Power Be sure to attach a
OFF iMC 1Ry surge suppressor to
o_] —50—— the excitation coil of
50 the magnetic contactor .
TMC_ SUPR————and relay. '
Regenerative Resistor '
B1 B2 A (1)Servomoton “*Thermal
480V : Protector
Be sure to
ground—= @ !
. i '1B
24Vpc +10% maximum '
e
SGDH Servo Amplifier TR
Be sure to properl
Reference speed: Prepar.e the end o
+2V to £10V/rated speed (set by parameter) he shielded wire.
Torque reference: bue - © X
+1to +10V/rated torque  (set by parameter) DVOQ - © .
DWo- - O Lt
v Dynamic .
, rake
DB24 -0 !
PWS o, PULSL7ISOW DBONQ- - O :
[Brase Al RIPpuLs i X1 sfami T A 24V
Position reference %IgN SIGN @ -
W -
Bse 5] IP ssioN §: 2 L"_]m o
CLR CLR . AV
l EIP /CLR 4
_e_i'/-\LO1 Alarm code maximum output:
38102 Operating voltage: 30Vpc
+12V ] 39011 03 Operating current: 20mApc
Open-collector PL1 rd h
reference PL2]
power supply PL3
—@33 (PAO
Backup battery 2.8 to 4.5V o —BAT (*)p4 [PAO| PG dividing ratio output
(When using an absolute encoder). TIPBAT (- oo —%‘PBO Applicable line receiver
o 361pBO[ SN75175 or MC3486 manufac-
SEN signal input *ov P SER 74 tured by T/I, or the equivalent
(When using an absolute encoder). 0 SG ,Ll 19 YPCO ’
PCOJ
. 5 Amount of S-phase rotation
Used only with 528 Serial data output
an absolute encoder | [ Applicable line receiver
24Vpc £15% +24V +24Vja7  4.7KQ sG] SN75175 or MC3486 manufac-
E ;}' _'_:& - Servo ON tured by T/I, or the equivalent
Servo ON with 1Ry ON e
P control with 2Ry ON F. FK 1~ Proportional (P) control Speed coincidence detection
control wi y [ .- N-CMP+ (8N when speed coincides)
- ) ‘¥ =K ~Forward run ._{_ (/COIN+) o
Eoi\gaé%rEu,{l\ prohibited with e oo 7 prohibited T 026} 0 Gvp. Positioning completed
) -LS  N-OT}3 E ¥ =K~ IN-) (ON when positioning is
ﬁelygr(s)% Ejl{l] prohibited with '_%? T E: ;l;\’r%%?tl;istgdrun (/COIN-) completed)
a —éLM—RST 44 - 1 =3I = Alarm reset .- . -
Alarm reset with 3Ry ON —0 1 ; /T-GON+ T-GON output )
B6Ry P-CLlas - -:'E:" E g o T-GON- (ON at levels above the setting)
Forward current limit ON with 6Ry ON  $—0_O % ST T ORI curren
7RY -~ ISR .- /S-RDY+ Servo ready output
Reverse current limit ON with 7Ry ON  ¢—O OM‘;46 3K ﬁn?;{ecr)sﬁ current: ) /s-rDY-  (ON when ready)
L ], Connector shell

Photocoupler maximum output:

*The time constant for the primary filter is 47us

FG Operating voltage: 30Vpc
Connect shield to connector shell Operating current: 50mApc

IP: Indicates twisted wire pairs. «*Note The thermal protector must be
wired to provide protection in the
event of the motor overheating.

31
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3.6.4 Position Control Mode

Three-phase 200 to 230V,
(50/60Hz)

1MCCBR‘I’) S$) T‘g)

Power Power Alarm

Noise filter OFF ON processing
o iMC  r - -
0 O——y
1MC SUP N\ Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

Optical
encoder

Be sure to

ground — = \Be sure to properly prepare the

end of the shielded wire.

Torque reference:
+1 to +10V/rated motor torque (set by parameter)

ALO1 |Alarm code maximum output:

38 ALO2 Operating voltage: 30Vpc
{ 39 Operating current: 20mApg
'C ALO3
PULS
CcwW ]
A phase
SIGN - 33 N
[ COW 4: PAO
B phas: AN  /PAO| pG dividing ratio output
Position reference CLR Applicable line receiver

PBO( SN75175 or MC3486 manufac-
¥ /PBO[ tured by T/I, or the equivalent
Open-collector
reference
power supply

Amount of S-phase rotation
PSO| Serial data output

[ Applicable line receiver
sG] SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

Used only with

Backup battery 2.8 to 4.5V
(When using an absolute encoder).

SEN signal input
(When using an absolute encoder).

Positioning completed

----- r-- o /COIN+ P
Servo ON with 2Ry ON =K - Servo ON ) ©On vrgteeré)posmonmg is
Il ¥ ICOIN- 0P
P control with 2Ry ON :2&/ '¥_ ?I; > Proportional control (P control)
S . X - S * Forward run
E?[‘g%% n prohibited with :P E } 2K = prohibited : * - /T-GON+ T-GON output
[ ' ON at levels above the setting)
. . - Reverse run L. o /T- | ( 9
Reverse run prohibiied with S I Tt /T-GON
) 3R Saot e ¥ /S-RDY+ Servo ready output
Alarm reset with 3Ry ON E }_ __,[; :-»Alarm reset ! SRDY. (ON when ready)
Forward current limit ON with 6Ry ON 6Ry E_ :_:& - F,%r,‘t,vgﬁ current
—O g .-
: ALM+  Servo alarm output
Reverse current limit ON with 7Ry ON 7RY 46 TN ﬁnﬁ;{%ﬁ current , 32l a m.  (OFF with an alarm)
—O g I L. - .| a
g Connector shell Photocoupler maximum output:
":'G Operating voltage: 30Vpc
Connect shield to connector shell Operating current: 50mApc
*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.
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3.6.5 Speed Control Mode

Three-phase 200 to 230V,

(50/60Hz)
RJ’ S| T
1MCCB o)
- - Power Power
I Noise filter OFF  ON
e
1MC

Alarm
processing
iMC -
O—t——y

suPs~___ |

Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

Be sure to
ground —

Reference speed:
+2 to +10V/rated motor speed (set by parameter)

External torque control:
+1 to +10V/rated motor torque (set by parameter)

Backup battery 2.8 to 4.5V
(When using an absolute encoder).

SEN signal input
(When using an absolute encoder).

' Optical
' encoder

Be sure to properly prepare the
end of the shielded wire.

ALO1 |Alarm code maximum output:

Operating voltage: 30Vpc
ALO2 Operating current: 20mApc
ALO3

PG dividing ratio output
Applicable line receiver

L SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

Amount of S-phase rotation
Serial data output

i A’;\a‘plicable line receiver
SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

Used only with

+24v], 47 3.3kQ

Y [ o /V-CMP+ Speed coincidence detection
Servo ON with 2Ry ON ¥ 2K = Servo ON -*- X n.omp. (ON when speed coincides)
P control with 2Ry ON '¥ ::K > Proportional control (P control)

- N - o " Forward run
Eoi\évagélrztﬂ prohibited with 'i ?I; = prohibited e /T-GON+ T-GON output
i - - -+ Reverse run --{- & IT-GON (ON at levels above the setting)
Reverse run prohibited with } =K = prohibited o B :
N-LS OPEN - s dv outout
. AN Wr /S-RDY+ Servo ready outpu
Alarm reset with 3Ry ON 5 §_ -_»l_( : Alarm reset . 1S.RDY. (ON when ready)
Forward current limit ON with 6Ry ON E} 2 T fomard current
Tt e SALM+  Servo alarm output

Reverse current limit ON with 7Ry ON L] 3K - Ili?rﬁ;{ecr)s'\le current , 32k A1 M (OFF with an alarm)

Photocoupler maximum output:

*The time constant for the primary filter is 47us

J:‘—l, Connector shell
FG

Operating voltage: 30Vpc
Connect shield to connector shell

Operating current: 50mApg

IP: Indicates twisted wire pairs.
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3.6.6 Torque Control Mode

Three-phase 200 to 230V,

(50/60Hz)
Rl S| T
1MCCB ‘;) J’) A’)
—L Power Power Alarm
I Noise filter OFF ON processing
= o IMC - -t

agp 8o yae—
iMC SUPS___ |

Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

Optical
0 D1 encoder
o m( X
¢ O |
Be sure to [} \ e e e .
ground —="=" 1CN Be sure to properly prepare the

end of the shielded wire.
External speed control:
+2 to +10V/rated motor speed (set by parameter)

ALO1 |Alarm code maximum output:

384 a1 02 L Operating voltage: 30Vpc
Operating current: 20mApc

Torque Reference:
+1 to +10V/rated motor speed (set by reference)

ALO3

PG dividing ratio output
Applicable line receiver

PBO|  SN75175 or MC3486 manufac-
/PBO tired by T/I, or the equivalent

. 48 Amount of S-phase rotation
Used only with ’.‘E' PSO|  Serial data output

Aﬁplicable line receiver
SN75175 or MC3486 manufac-
tired by T/I, or the equivalent

Backup battery 2.8 to 4.5V
(When using an absolute encoder).

SEN signal input
(When using an absolute encoder).

3.3kQ

+24V +24V]) 47

¢/\/LT+  Speed control output
(ON during speed control)

Servo ON with 2Ry ON = Servo ON

O
2RY

=K
P control with 2Ry ON 5 o—lP-CON] 41 ¥ :_:; = Proportional control (P control)
- . X - S * . Forward run
Forward run prohioited with o E ¥ 2K = onbited : * ¥ T-GON+ T-GON output
[ (ON at levels above the setting)
Reverse run prohibited with N-LS E -} =K - E%\r/]?gistgéun /T-GON-
N-LS OPEN Q_C ==
) 3Ry E— S L o /S-RDY+ Servo ready output
Alarm reset with 3Ry ON 5—¢ . 2 = Alarm reset . (ON when ready)

Forward current * = =

3K = limit ON
— oo R ¢ e FALM+  Servo alarm output
T S everse current , 0
¥ :_:l; = limit ON T 324 AL M- (OFF with an alarm)

J,-—], Connector shell

Forward current limit ON with 6Ry ON 6Ry

;

Reverse current limit ON with 7Ry ON 7RY

Photocoupler maximum output:

FG Operating voltage: 30Vpc
Connect shield to connector shell Operating current: 50mApc
*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.
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4 Trial Operation

This chapter describes a two-step trial operation. Be sure to
complete step 1 before proceeding to step 2.

4.1 Two-Step Trial OPeration .......c..cccceevuerierieriierienienienteete ettt 4-2
4.1.1 Step 1: Trial Operation for Servomotor without Load...........cccccoceevernenee. 4-3
4.1.2 Step 2: Trial Operation with the Servomotor Connected to a Load............ 4-9

4.2 Additional Setup Procedures in Trial Operation..........ccceeeevveervieenrieerieeennnn. 4-10
4.2.1 Servomotors with Brakes.........cocoooeiiiiiiiiiiiiee, 4-10
4.2.2  Position Control by Host Controller............cccceevveeriienienieeiienieeeeeeeee, 4-12

4.3 Minimum Parameters and Input Signals...........ccccceevieriiiiniiniiiiiieiecieeieene 4-13
43.1 Parameters. .......eoiieiiiiieee e 4-13
4.3.2 INPUL SIZNALS .. e 4-13
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4.1 Two-Step Trial Operation
Make sure that all wiring is completed prior to starting trial operation.

Perform the trial operation in the order given below (step 1 and 2) for your safety. See
4.1.1 Step 1: Trial Operation for Servomotor without Load and See 4.1.2 Step 2: Trial
Operation with the Servomotor Connected to a Load for more details on the trial opera-

tion.

Step 1: Trial Operation for Servomotor without Load

Make sure the servomotor is wired properly and then turn the
shaft prior to connecting the servomotor to the equipment.

I e

(e = »

N

Check wiring.

Do not connect to the equipment.

Step 2: Trial Operation with the Equipment and Servomotor Connected

Adjust the servomotor according to equipment characteristics.
Connect the servomotor to the equipment, and perform the trial

operation.

Adjust speed by autotuning.

+—>
SGMOH
SGDH servomotor
Servo I
amplifier ]:ED { | ]
| B |

Connect to the equipment.
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4.1.1 Step 1: Trial Operation for Servomotor without Load

AL CAUTION

* Do not operate the servomotor while it is connected to the equipment.
To prevent accidents, initially perform step 1 where the trial operation is conducted under no-load conditions

(with all couplings and belts disconnected).

In step 1, make sure that the servomotor is wired properly as shown below. Incorrect
wiring is generally the reason why servomotors fail to operate properly during trial

operation.
* Check main power supply circuit wiring.
*  Check servomotor wiring.

* Check CN1 I/O signal wiring.
Make sure the host controller and other adjustments are completed as much as
possible in step 1 (prior to connecting the servomotor to equipment).

Do not connect to the equipment.

Note Check the items on the following pages in the order given during the servomotor trial operation.

See 4.2.1 Servomotors with Brakes, if you are using a servomotor with brakes.
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1. Secure the servomotor.

Secure the mounting plate of the
servomotor to the equipment.

Do not connect anything to the sh:

/ (no-load conditions).

Secure the servomotor mounting plate to the equipment in order to prevent the
servomotor from moving during operation.

2. Check the wiring.

Disconnect the CN1
connector.

Disconnect the CN1 connector and check servomotor wiring in the power supply
circuit. The CN1 I/O signals are not used, so leave the connector disconnected.

3. Turn ON power.

Normal display

- =
1|1z

Alternate display
Example of Alarm Display

Turn ON servo amplifier power. If the servo amplifier has turned ON normally,
the LED display on the front panel of the servo amplifier will appear as shown
above. Power is not supplied to the servomotor because the servo is OFF.

If an alarm display appears on the LED indicator as shown above, the power
supply circuit, servomotor wiring, or encoder wiring is incorrect. In this case,
turn OFF power and take appropriate action. See 9.2 Troubleshooting.

Note Ifan absolute encoder is used, it must be set up. Refer to 5.7.4 Absolute Encoder Setup.
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4. Operate with the panel operator.

SGDH-

YASKAWA
SERVOPACK

200V |

g8

a

=1l

]

Panel operator

. CHARGE

PP®®

roui@

Operate the servomotor using the panel operator. Check to see if the servomotor runs

normally.

See 7.2.2 JOG Operation Using the Digital Operator for more details on the procedure.

Connect the signal lines.

Connect the
CN1 connector.

Use the following procedure to connect the CN1 connector.

a) Turn OFF power.

b) Connect the CN1 connector.

¢) Turn ON power again.

Check the input signals.

Check input signal wiring in Monitor Mode using the panel operator. See 7.1.7 Opera-
tion in Monitor Mode for more details on the procedure.

Turn ON and OFF each signal line to see if the LED monitor bit display on the panel

changes as shown below.
Input signal LED display

P-OT
N-OT

s

/P-CON
/S-ON

——
——
———
_——

— —
P ——

<4— Top lights: ON = high level

< Bottom lights: ON = low level

|—|>—~

/ALM-RST
/P-CL

IN-CL

SEN

|—|>—~
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Input Signal Status LED Display
OFF (high level) Top LED indicators light.
ON (low level) Bottom LED indicators light.

Note: The servomotor will not operate properly if the following signal lines are not wired correctly. Always
wire them correctly. Short the signal lines if they will be unused. The input signal selections
(parameters Pn50A to Pn50D) can be used to eliminate the need for external short circuiting.

Signal Connector Pin Description
Symbol Number P
The servomotor can rotate in the forward
P-OT CN1-42 direction when this signal line is low (0V).
The servomotor can rotate in the reverse
N-OT CN1-43 direction when this signal line is low (0V).
The servomotor is turned ON when this signal
[S-ON CN1-40 line is low (OV). Leave the servomotor OFF.
+24VIN CN1-47 C_ontrol power supply terminal for sequence
signals.

Note: IF an absolute encoder is being used, the servo will not turn ON when the servo ON signal (/S-ON) is
input unless the SEN signal is also ON.

When the SEN signal is checked in monitor mode, the top of the LED will light because the SEN
signal is high when ON.
7. Turn ON the servo.

Servo amplifier

Servomotor

s L O
O——CN1-40

Turns ON the servo.

Turn ON the servo using the following procedure.

a. Make sure there are no reference signals input.

» Set V-REF (CN1-5) and T-REF (CN1-9) to 0V for speed and torque
control.

* Set PULS (CN1-7) and SIGN (CN1-11) to low for position control.
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b. Turn ON the servo ON signal.
Display with the servo ON.

I

Set /S-ON (CN1-40) to OV. If normal, the servomotor will turn ON and the LED
indicator on the front panel will display as shown above. If an alarm display
appears, take appropriate action as described in 9.2 Troubleshooting.

Note: If there is noise in the reference voltage for speed control, the “-” on the left of the 7-segment LED may flash.

Operating Using Reference Input

The operating procedure here depends on the parameter settings (control mode selection at
memory switch Pn000.1). Use the following procedure for operations with speed and
position control.

Operating Procedure in Speed Control Mode: Set Pn000.1 to 0

Standard speed control setting is described here.
Servopack

Servomotor

SG! cN1-6)

Servomotor rotates at a speed proportione
to the reference voltage.

1. Gradually increase the reference speed input (V-REF, CN1-5) voltage. The servomotor
will rotate.

2. Check the following items in Monitor Mode. See 7.1.7 Operation in Monitor Mode.

Un000 Actual motor speed

Un001 Reference speed

* Has the reference speed been input?
» Is the motor speed as designed?
* Does the reference speed coincide with the actual motor speed?
* Does the servomotor stop when the speed reference is 0?
3. If'the servomotor rotates at extremely slow speed with OV specified for the reference
voltage, correct the reference offset value as described in 7.2.3 Automatic Adjustment of

the Speed and Torque Reference Offset or 7.2.4 Manual Adjustment of the Speed and
Torque Reference Offset.
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4. Reset the following parameters to change the motor speed or direction of

rotation.
Pn300 Sets the reference speed input gain
See 5.2.1 Speed Reference.
Pn000.0 Selects the ro_tatiqn direction. ' o
See 5.1.1 Switching Servomotor Rotation Direction.

Operating Procedure In Position Control Mode: Set Pn000.1 to 1

1. Set the parameter Pn200.0 so the reference pulse form is the same as the host

controller output form.

Selecting the reference pulse form: See 5.2.2 Position Reference.

2. Input a slow speed pulse from the host controller and execute low-speed

operation.

Reference
pulse

Host controller Servo amplifier

Seryomotor
PULS ] oN1-7)
/PULS CN1-8
SIGN|(CN1-8)

(CN1-11)
LSIGN-CN1-12)

3. Check the following data in Monitor Mode. See 7.1.7 Operation in Monitor

Mode.

Un000 Actual motor speed
Un007 Reference pulse speed display
Un008 Position offset

Has the reference pulse been input?

Is the motor speed as designed?

Does the reference speed coincide with the actual motor speed?

Does the servomotor stop when the speed reference is 0?

4. Reset the parameters shown below to change the motor speed or direction of

rotation.
Electronic gear ratio
Pn202, Pn203 See 5.2.5 Using the Electronic Gear Function.
PNn000.0 Selects the direction of rotation.
' See 5.1.1 Switching Servomotor Rotation Direction.

If an alarm occurs or the servomotor fails to operate during the above operation,
CNI1 connector wiring is incorrect or parameter settings do not match the host
controller specifications. Check the wiring and review the parameter settings,

then repeat step 1.

Note: References
List of alarms: See 9.2.3 Alarm Display Table.
List of parameters: See Appendix B List of Parameters.
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4.1.2 Step 2: Trial Operation with the Servomotor Connected to a Load

A WARNING

Follow the procedure below for step 2 operation precisely as given.
Malfunctions that occur after the servomotor is connected to the equipment not only damage
the equipment, but may also cause an accident resulting in death or injury.

Before proceeding to step 2, repeat step 1 (servomotor trial operation without a load) until
all concerns including parameters and wiring have fully satisfied expectations.

After step 1 has been completed, proceed to step 2 for trial operation with the servomotor
connected to the equipment. The servo amplifier is now adjusted in the following ways to
meet the specific equipment’s characteristics.

+ Using autotuning to match the servo amplifier to the equipment’s characteristics.
* Matching the direction of rotation and speed to the equipment’s specifications.

*  Checking the final control form.

SGDH Servomotor

servo

amplifier I ] | ]
L

Connect to the machine.
Follow the procedures below to perform the trial operation.
1. Make sure power is OFF.

2. Connect the servomotor to the equipment.
See 2.1 Servomotors for more details on connecting the servomotor.

3. Use autotuning to match the servo amplifier to equipment characteristics.
See 6.3 Auto-Tuning.

4. Operate the servomotor by reference input.

As in step 1 (Servomotor Trial Operation without Load), execute operation by reference
input as described in 4.1.1 Step 1: Trial Operation for Servomotor without Load. Tune
to match the host controller at this time, as well.

5. Set and record user settings.
Set parameters as required and record all settings for use later in maintenance.

Note: The servomotor will not be broken in completely during the trial operation. Therefore, let the system run for a

sufficient amount of time after the trial operation has been completed to ensure that it is properly broken in.
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4.2 Additional Setup Procedures in Trial Operation

Before starting trial operation, precautionary setup procedures must be followed when
either of two equipment configurations are used. These are delineated in the two
subsequent sections.

4.2.1 Servomotors with Brakes

Use a servomotor with a brake for vertical shaft applications or when external force
must be applied to the shaft to prevent rotation due to gravity or external force
during a power loss.

The servo amplifier uses the brake interlock output (/BK) signal to control the
holding brake operation when using servomotors with brakes.

o\/ertical shaft oShaft with external force applied

—— Servomotor

Holding brake External

:> Servomotor
force
Prevents the

servomotor from
rotating due to gravity.

Note: To prevent faulty operation due to gravity or external force, first make sure that both the servomotor
and holding brake work properly when . When assured that each operates properly, connect the
servomotor to the rest of the equipment to start the trial operation.

The following figure shows wiring for a servomotor with brakes. See 5.4.4 Using
the Holding Brake for details on wiring.

Power supply Servomotor with Brake
Three-Phase 200V SGDH | oo,
L1,L2,L3 servo ' :
v//a amplifier uVv,w . @ .
LCN2 |  *---mm---- -

L

Magnetic contactor

Single-Phase # | | [>| #
200V 24Vpc
Brake control relay Brake power supply

Holding brakes are generally used for vertical load applications or when an external
force must be applied to the shaft to prevent rotation due to gravity or another
external force. Incorrect wiring or application of abnormal voltage to the servo
amplifier output may cause damage to the amplifier and/or the machine. Therefore,
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care must be exercised when wiring the holding brake circuit. Please observe the following
precautions and check the brake circuit wiring carefully.

Caution

+ Faulty wiring or abnormal voltage may cause short-circuit failure in
the output circuit of the servo amplifier

* Short-circuit failure of the brake signal (/BK) could cause machine
break-down and/or physical injury.

* Check the wiring and perform trial runs with caution, especially with
vertical load applications, and be sure to follow appropriate safety
procedures

Addition of an outside interlock:

Safety can be enhanced by the addition of an interlock circuit.
Please examine the operation sequence of the emergency stop circuit in accordance with
your system requirements. Asuggested interlock circuit is shown below:

Relay Circuit Example
SERVOPACK o
51024 VDC E-top . Brake
! povEr
o Supply I’®
? pownersLUIpp by

E- B E ‘ Surge
== abzorber
Polyswitch Q?

av

Note: The macimum allowable voltage and current capacifies for photocoupler output circuits are as
follows:
* Voltage: 30 VDC
= Current: 50 mA DC
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4.2.2  Position Control by Host Controller

If the position control algorithm of the host controller has not been established or

finalized, disconnect the servomotor from the equipment before performing a trial

operation. This will prevent the servomotor from running out of control and

damaging the equipment.

Reference
speeﬂ
SGDH ( )
Host
congZIIer :?T:;ﬁfier
Trial operation for
Speed control servomotor without load
Position control
Check servomotor operation as described in the following table.
Controller Check Procedure Description
Reference
; Check motor speed as follows:
JOG Operation » Use the speed monitor (Un000) on Check the parameter
(Constant Motor speed . gﬁnp%geégﬁ/eoﬁftgr at low speed setting at PE'300 to see
Reference Speed P Inout f d f6(§) f if the reference speed
Input from Host nput a reterence speed ot burpm, for gain is correct.
Controller) example, to see if the servomotor
makes one revolution per second.
Input a reference equivalent to one Check the parameter
Simple Number of motor servomotor rotation and visually check | setting at Pn201 to see
Positioning rotations to see if the shaft makes one if the number of dividing
revolution. pulses is correct.
Whether the servo- Check to see if the servomotor stops .
%{eor%[aa\ﬁ motor stops rotating when P-OT and N-OT signals are input sﬁmevﬁfﬁglﬁcgméﬁt
N-OT Used) when P-OT and N-OT | during continuous servomotor doesgnot sto
signals are applied operation. P-
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4.3 Minimum Parameters and Input Signals

This section of this manual describes the minimum parameters and input signals required
for trial operation.

4.3.1 Parameters

See 7.1.6 Operation in Parameter Setting Mode for more details on setting
parameters.

Turn OFF power once after changing any parameter except Pn300. The change will
not be valid until power is restored.

Basic Parameters

| Pn000.1 ‘ Function Selection Basic Switches: Control Mode Selection See 5.3.5
Speed Control
Pn300 Speed Reference See 5.2.1
Pn201 Using the Encoder Signal Output See 5.2.3

Position Control

Pn200.0 Position Reference See 5.2.2
Pn202 Using the Electronic Gear Function (Numerator) See 5.2.5
Pn203 Using the Electronic Gear Function (Denominator) See 5.2.5

Changing Servomotor Rotation Direction

The wiring may be incorrect if the specified direction differs from the actual
direction of rotation. Recheck the wiring and correct if necessary. Use the following
parameter to reverse the direction of rotation.

| Pn000.0 | Switching Servomotor Rotation Direction See 5.1.1 |

4.3.2 Input Signals

Input signal selection settings through parameters can be used to eliminate the need
for external short circuits.

. Pin i
Signal Name Number Description
/S-ON Servo ON CN1-40 See 5.5.2 for more details on turning ON and OFF the servomotor.
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Pin

hibited

Signal Name Number Description
P-OT | Forwardrunpro- | cnq42
See 5.1.2 for more details on the overtravel limit switch.
N-OT Reverse run pro- | ~n\4.43
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5 Parameter Settings and Functions

This chapter describes the procedure for setting and applying

parameters.

5.1 Settings According to Device Characteristics ........c.ceevuereevverienerrieneeneeeeneenne 5-5
5.1.1 Switching Servomotor Rotation DIirection ...........ccecceeveeviriicneeneniencenns 5-5
5.1.2 Setting the Overtravel Limit Function ...........ccocccveniinininiincnicncccee. 5-6
5.1.3 Limiting TOTQUE .....veeeeiieeiiieciiee ettt et et eerae e e e eeaee e 5-9

5.2 Settings According to Host Controller............cccoovvuiieriiieiiiiiiieeeece e, 5-14
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B Before Reading this Chapter

This chapter describes the use of each CN1 connector I/O signals in the SGDH servo
amplifier as well as the procedure for setting the related parameters for the intended

purposes.

The following sections can be used as references for this chapter.
» List of CN1 I/O signals: See 3.4.3 I/O Signal Names and Functions.
* CNI1 I/O signal terminal layout: See 3.4.2 List of CNI Terminals.

» List of parameters: See Appendix B List of Parameters.

» Parameter setting procedure: See 7.1.6 Operation in Parameter Setting Mode

The CN1 connector is used to exchange signals with the host controller and external

circuits.

B Parameter Configurations

Parameters are comprised of the types shown in the following table. See Appendix B List

of Parameters.

Type

Parameter
Number

Description

Function Selection Constants

Pn000 to Pn003

Select basic and application functions such as the type of
control or the stop mode used when an alarm occurs.

Servo Gain and Other Constants

Pn100 to Pn123

Set numerical values such as speed and position loop
gains.

Position Control Constants

Pn200 to Pn208

Set position control parameters such as the reference
pulse input form and gear ratio.

Speed Control Constants

Pn300 to Pn308

Set speed control parameters such as speed reference
input gain and soft start deceleration time.

Torque Control Constants

Pn400 to Pn409

Set torque control parameters such as the torque reference
input gain and forward/reverse torque limits.

Sequence Constants

Pn500 to Pn512

Set output conditions for all sequence signals and changes
I/O signal selections and allocations.

Others

Pn600 to Pn601

Specify the capacity for an external regenerative resistor
and reserved constants.

Auxiliary Function Execution

Fn00O0 to Fn014

Execute auxiliary functions such as JOG Mode operation.

Monitor Modes

Un000 to
Un00D

Enable speed and torque reference monitoring, as well as
monitoring to check whether I/O signals are ON or OFF.
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5.1 Settings According to Device Characteristics

This section describes the procedure for setting parameters according to the dimensions
and performance characteristics of the equipment used.

5.1.1 Switching Servomotor Rotation Direction

The servo amplifier has a Reverse Rotation Mode that reverses the direction of
servomotor rotation without rewiring. Forward rotation in the standard setting is

defined as counterclockwise as viewed from the load.

With the Reverse Rotation Mode, the direction of servomotor rotation can be
reversed without changing other parameters. Only the direction (+, —) of shaft
motion is reversed.

Standard Setting

Reverse Rotation Mode

Forward Reference

Encoder output from
% cow Servo amplifier

PAO (Phase A)

““‘ PAD (Phase (Phase B)

Encoder output from

servo amplifier
cw

PAO Phase A)

annn
PAO {Phase B)

Reverse Reference

Encoder output from
(@8 servo amplifier

PAO (Phase A)
ﬂ — UL
o2 —

Encoder output from
C@ccw servo amplifier

PAO (Phase A)
e

UL k| Juinrl
PAO (Phase B) PAO (Phase B)
[ Setting Reverse Rotation Mode
Use the parameter Pn000.0.
Parameter Signal Setting Control Mode
N . oo Speed/Torque Control,
Pn000.0 Direction Selection Default Setting: 0 Position Control

Use the following settings to select the direction of servomotor rotation.

Setting Description

Forward rotation is defined as counterclockwise .
(CCW) rotation as viewed from the load. (Standard setting)

Forward rotation is defined as clockwise (CW)
rotation as viewed from the load.

0

1 (Reverse Rotation Mode)




Sigma II User’s Manual Chapter 5: Parameter Settings and Functions

—)
-—I
=
__l
——
Co
_l
==
__l
——

5.1.2 Setting the Overtravel Limit Function

The overtravel limit function forces movable equipment parts to stop if they exceed
the allowable range of motion.

u Using the Overtravel Function

To use the overtravel function, connect the overtravel limit switch input signal
terminals shown below to the correct pins of the servo amplifier CN1 connector.

Input  P-OT CN1-42 Forward Run Prohibited Speed/Torque Control,
(Forward Overtravel) Position Control

Input  N-OT CN1-43 Reverse Run Prohibited Speed/Torque Control,
(Reverse Overtravel) Position Control

Connect limit switches as shown below to prevent damage to the devices during
linear motion.

Reverse rotation end I:l Forward rotation end
L
Servomotor Limit Limit

switch switch
Servo Amplifier

P-OT 1 cN1-a2

N-OT_{ cN1-43

Drive status with an input signal ON or OFF is shown in the following table.

Signal State Input Level Description
ON CN1-42: low Forward rotation allowed, (normal operation
status).
il F d hibited ( tati
A9 hi orward run prohibited (reverse rotation
OFF CN1-42: high allowed).
ON CN1-43: low Reverse rotation allowed, (normal operation
status).
N-OT R hibited (forward rotati
43" hi everse run prohibited (forward rotation
OFF CN1-43: high allowed).
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] Enabling/Disabling Input Signals

Set the following parameters to specify whether input signals are used for overtravel
or not. The default setting is “used.”

Parameter Signal Setting Control Mode
P-OT Signal Mapping P Speed/Torque Control,
Pn50A.3 (Forward Run Prohibit Input Signal) Default Setting: 2 Position Control
N-OT Signal Mapping A Speed/Torque Control,
Pn50B.0 | (Reverse Run Prohibit Input Signal) Default Setting: 3 | pgition Control
Servo Amplifier
CN1-42
(P-OT) The short-circuit wiring shown in the figure can be
omitted when P-OT and N-OT are not used.
CN-43
(N-OT)
\)
ov
Parameter Signal Setting Description
Uses the P-OT input signal to prevent forward
A rotation. (Forward rotation is prohibited when
) . Default Setting: 2 CN1-42 is open and is allowed when CN1-42 is
P-OT Signal Mapping at V).
Pn50A.3 (Forward Run Prohibit - -
Input Signal) Does not use the P-OT input signal to prevent
8 forward rotation. (Forward rotation is always
allowed and has the same effect as shorting
CN1-42 to OV).
Uses the N-OT input signal to prevent reverse
P rotation. (Reverse rotation is prohibited when
) ) Default Setting: 3 CN1-43 is open and is allowed when CN1-43 is
N-OT Signal Mapping at 0V).
Pn50B.0 (Reverse Run Pro- - -
hibit Input Signal) Does not use the N-OT input signal to prevent
8 reverse rotation. (Reverse rotation is always
allowed and has the same effect as shorting
CN1-43 to OV).
u Servomotor Stop Mode for P-OT and N-OT Input Signals

Set the following parameters to specify the Servomotor Stop Mode when P-OT and
N-OT input signals are used.

Specify the Servomotor Stop Mode when either of the following signals is input
during servomotor operation.

* Forward run prohibited input (P-OT,CN1-42)
» Reverse run prohibited input (N-OT,CN1-43)
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Parameter Signal Setting Control Mode

Speed/Torque Control,

Pn001.1 Overtravel Stop Mode Default Setting: 0 Position Control

Stop Mode After stopping  Pn001.1
_ setting
Pn001.0=0.1 Stop by dynamic brake
PR001.1=0

Zero clamp

Pn001.1=10r 2

Decelerate to a stop

Coast status

Note: For torque control, the servomotor will be placed in coast status after either decelerating or coasting
to a stop (according to the stop mode set in Pn001.0), regardless of the setting of Pn001.1.

Parameter Signal Setting Description

Stops the servomotor the same way as turning the servo
OFF (according to Pn001.0).

Decelerates the servomotor to a stop at the preset torque,
1 and then locks the servomotor in Zero Clamp Mode.
Torque setting: Pn406 Emergency Stop Torque

0

Pn001.1 Overtravel Stop Mode

Decelerates the servomotor to a stop at the preset torque,
2 and puts the servomotor in coast status.
Torque setting: Pn406 Emergency Stop Torque

Pn406 specifies the stop torque applied for overtravel when the input signal for
prohibiting forward or reverse rotation is used.

The torque limit is specified as a percentage of rated torque.

Parameter Signal S((a:/tl?g Control Mode
(o]

Pn406 Emergency Stop Torque Range: (_)I_"(/;r(tqczjg/laximum Speed/Torque Control,

(Valid when Pn001.1is 1 or 2) Default Setting: 800 Position Control

Stop Mode

—_—) _| Stop by dynamic brake |
Forward run
prohibit input o |
[
[

P-OT (CN1-42) _| Coast to a stop

Reverse run —| Decelerate to a stop |
prohibit input
N-OT (CN1-43)

Max. torque setting for an
emergency stop

Pn406
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5.1.3 Limiting Torque

The SGDH servo amplifier limits torque as follows:

e Level 1:
« Level 2:
 Level 3:
* Level 4:

Application of levels 1 and 2 in the torque limit function are described below.

position (internal torque limit).

Setting Level 1: Internal Torque Limits

Limits maximum output torque to protect the equipment or workpiece.

Limits torque after the servomotor moves the equipment to a specified

Always limits output torque rather than speed.

Switches between speed and torque limit.

Maximum torque is limited to the values set in the following parameters.

Setting
(%)

Control Mode

Range: 0 to 800
Default Setting: 800

Speed/Torque Control,
Position Control

Range: 0 to 800
Default Setting: 800

Speed/Torque Control,
Position Control

Sets the maximum torque limits for forward and reverse rotation.

Used when torque must be limited due to equipment conditions.

The torque limit function always monitors torque and outputs the signals

below when the limit is reached.

The following signals are output by the torque limit function.

Description

Generated when Pn50F.0 allocates an output terminal from SO1 to SO3.

|
Parameter Signal
Pn402 Forward Torque Limit
Pn403 Reverse Torque Limit
Signal
/CLT
Monitor Mode (Un006) Output signal monitor

Note: Iftorque limit is set higher than the maximum torque of the servomotor, the maximum torque of the

The torque limits are specified as a percentage of the rated torque.

servomotor is the limit.
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Application Example: Equipment Protection

Torque limit ~ Too small a torque limit will result in a
insufficient torque during acceleration and

Motor deceleration.

speed

Torque

Using the /CLT Signal

The following section describes the use of the contact output signal /CLT as a torque
limit output signal.
I/0O power supply

Servo amplifier

T +24v
Photocoupler output levels per output node: CN11 L CLT+ ~
+ Maximum operating voltage: 30Vp¢ ’ :';' Vool | S |
. i . <+—| A ¥
Maximum output current: 50mApc TN oNt2 | olT— 1

P

Speed/Torque Control,
Position Control

Output /CLT CN1-1 Torque Limit Output

This signal indicates whether servomotor output torque (current) is being limited.

Status Conditions Description

The circuit between CN1-1 and 2 is
ON closed.

Servomotor output torque is being limited.
(Internal torque reference is greater than the

CN1-1 s at low level. limit setting).

The circuit between CN1-1 and 2 is Servomotor output torque is not being limited.

OFF open. (Internal torque reference is less than the limit
CN1-1 is at high level. setting).

Settings: Pn402 (Forward Torque Limit)
Pn403 (Reverse Torque Limit)
Pn404 (Forward External Torque Limit): /P-CL input only
Pn405 (Reverse External Torque Limit): /N-CL input only

When the /CLT signal is used, the following parameter must be used to select the
output signal.

Parameter Signal Setting Control Mode
Pn50F Output Signal Selections 2 | Default Setting: 0000 SpeediTorque Control,
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Pn50F.0 Output terminal

/LT S CN1-25, 26 (SO1)

Torque limit 02— CN1-27, 28 (SO2)
etection

o—&——1 CN1-29, 30 (SO3)

Use the following table to select which terminal will output the /CLT signal.

Output Terminal (CN1-)
Parameter Setting

1 2
0 — —
1 25 26

Pn50F.0

2 27 28
3 29 30

Note: Multiple signals allocated to the same output circuit are output using OR logic. Set other output
signals to a value other than that allocated to the /CLT signal in order to use just the /CLT output
signal. See 5.3.4 Output Circuit Signal Allocation.

n Setting Level 2: External Torque Limit

A contact input signal is used to enable the torque (current) limits previously set in
parameters. Torque limits can be set separately for forward and reverse rotation.

Servo amplifier

— Torque Limit

) Pn402
Forward Rotation )
/P-CL rotation Speed
CN1-45 --- — 1 Torque Limit
—3 [} Pn402 or Pn404
. (limited by whichever
ggé%téon | is smaller
{ Torque Limit
Reverse Rotation Pn403
rotation Speed
/N-CL
CN1-46 Torque Limit
_?_ _ Pn403 or Pn405
Rotation (limited by whichever
Speed is smaller

Input /P-CL CN1-45 Forward External Torque Limit Input Speggéﬂ%rr?%eoﬁt?gfml’

Output /N-CL CN1-46 Reverse External Torque Limit Input Speljegé}li%rr?léeogtcr)gltrol,
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This is the external torque (current) limit input for forward and reverse rotation.

Check input signal allocation status when using this function. (See 5.3.3
Input Circuit Signal Allocation). Default settings are given in the table on

the following page.
Parameter Signal Status Comments Description
CN1-45 at low level when ON Use forward torque limit. Limit: Pn404
/P-CL Do not use forward torque limit.

CN1-45 at high level when OFF X —
Normal operation.

CN1-46 at low level when ON Use reverse torque limit. Limit: Pn405

/N-CL : Do not use reverse torque limit.
CN1-46 at high level when OFF Normal operation. —

The following output signals and monitor methods are used when torque is
being limited.

Signal Description

Generated when Pn50F.0 is allocated to an output terminal from SO1
[CLT to SO3.

Monitor Mode (Un006) —

* Un005: Numbers 6
and 7 (With Default | Referto 7.1.7 Operation in Monitor Mode.
Settings)

* Un006: Depending
on output signal
allocation condi-

tions.
Application Examples:
* Forced stop.
* Robot holding a workpiece.
Parameter Signal S?(E/t';]g Control Mode
(o]
. .. | Range: 0 to 800 Speed/Torque Control,
Pn404 Forward External Torque Limit Default Setting: 100 Position Control
. .. | Range: 0to 800 Speed/Torque Control,
Pn405 Reverse External Torque Limit Default Setting: 100 Position Control
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Set the torque limits when the torque is limited by an external contact input.

Setting

Description

/P-CL (CN1-45) Input

Pn404 torque limit applied.

/N-CL (CN1-46) Input

Pn405 torque limit applied.

See 5.2.10 Torque Limiting by Analog Voltage Reference.

Using /P-CL and /N-CL Signals
The procedure for using /P-CL and /N-CL as torque limit input signals is illustrated

below.

1/O_power supply
+24V

Servo Amplifier

CN1-47 : Photocoupler

Host controller

/P-CL

IN-CL
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5.2 Settings According to Host Controller

This section describes the procedure for connecting a Sigma II Series servo to a host
controller, including the procedure for setting related parameters.

5.2.1 Speed Reference

Input the speed reference using the input signal Speed Reference Input. Since this
signal has various uses, set the optimum reference input for the system created.

Servo amplifier

Torque reference input e N2 Torque
(analog voltage input)  sG iP I CNt-10 L ference
Speed reference input VREF I ot {}Speed
(analog voltage input) SG iP I CN1-6 reference

v

¢P represents twisted pair wires.

Input V-REF CN1-5 Speed Reference Input Speed Control
Input SG CN1-6 Signal Ground Speed Control

The above inputs are used for speed control (analog reference). (Pn000.1 =0, 4, 7,
9,or A).

Always wire for normal speed control.

Refer to 7.1.7 Operation in Monitor Mode. The motor speed is controlled in propor-
tion to the input voltage between V-REF and SG.

Rated motor speed 1
Factory setting 7 ;%

a2 8 \4 WY .
[ \ /] 4 8 12
o /] Input voltage (V)

' { Rated motor speed

The slope is set in Pn300.

u Setting Examples

Pn300 = 600: This setting means that 6V is equivalent to the rated motor speed.

Speed Reference Rotation Direction Motor Speed SGMAH
Input Servomotor
+6V Forward rotation Rated motor speed 3000rpm
+1V Forward rotation (1/6) rated motor speed 500rpm
-3V Reverse rotation (1/2) rated motor speed 1500rpm

Parameter Pn300 can be used to change the voltage input range.
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| Input Circuit Example
470Q, %W minimum Servo Amplifier
ol L VRer
+12v I 3 1u CN1-5
P
SG CN1-6

» Always use twisted pair cable for noise control.

Recommended variable resistor: Model 25HP-10B manufactured by Sakae
Tsushin Kogyo Co., Ltd.

Connect V-REF and SG to the speed reference output terminals on the host
controller when using a host controller, such as a programmable controller, for
position control.

Host controller Servo amplifier
V-REF ) ON1-5
rSeFlzgSgnce { P_sc
CN1-6
output
terminals

PAO
Feedback [ Y ¥P eno) CN1-33
pulse input § PBO 8“1;2
X 5 )
terminals eod <Niae

tP represents twisted pair wires.

Adjust Pn300 according to the output voltage specifications of the host controller.

Adjust the speed reference input adjustment factor at the following parameter.

Parameter Signal Setting Control Mode
Speed Reference Input Range: 150 to 3000 x (0.01V/
P300 Adjustment Factor rated motor speed) Speed Control

Set the voltage range for the speed reference input V-REF at CN1-5 according to
host controller and external circuit output range.

Reference

speed (rpm) ~ Set this slope.
Reference
voltage (V)

The default setting is adjusted so that a 6V input is equivalent to the rated motor
speed of all applicable servomotors.

Note: The maximum allowable voltage to the speed reference input (between CN1-5 and 6) is + 12V .
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Using the /P-CON Signal

Speed Control,

Input P-CON CN1-41 Proportional Control Reference Position Control

The /P-CON input signal switches the Speed Control Mode from PI
(proportional-integral) to P (proportional) control.

Proportional control can be used in the following two ways:

*  When operation is performed by sending speed references from the host
controller to the servo amplifier, the host controller can selectively use P control
mode for particular conditions only. This method can prevent the occurrence of
overshoot and also shorten settling time.

» If PI control 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 reference. In this case, use P control mode to stop the motor.

5.2.2 Position Reference

The reference pulse, reference code, and clear inputs are used for the position
reference. Since this signal can be used in different ways, set the optimum reference
input for the system created.

n Reference by Pulse Input

Positioning is controlled by entering a reference pulse for a move.

Servo Amplifier

Photocoupler

{ PULS ON1Z .-

Reference Pl TR
pulse nput pus P Jonts T r.]-_‘l_'?'_;
SIGN ONIgt, -

Reference { sion o [onp PO
code input e
CLR CNI4s ..

Clear input { /CLR CN1-14 T lH'? :

t P represents twisted pair wires

Any of the following forms can be used for the position reference:
* Line-driver output
* +12V open-collector output

* +5V open-collector output
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Connection Example 1: Line-driver Qutput

Applicable line driver: SN75174 manufactured by Texas Instruments Inc., MC3487
or equivalent

Host controller Servo amplifier

Photocoupler

Line-driver ; PULS CN1‘,7_,

1500 L Lyt
\ Prpus|onts T i

) SIGNJCN1-11
$5 /SIGN [CN1-T2 § kg

CLR|CN1-15
{e cr CN1-14 T !

Connection Example 2: Open-collector Qutput

Set limiting resistor R1 so that input current, I, falls within the following range:

Host controller Servo amplifier
Vee Photocoupler
R1| _i, PULS |CN1-7_
1 150Q :
x :1% .
,,P/PULS CN1-8 . ﬁ

SIGN | CN1-11
R10 1

T (j
e ision CN1-12’:JI§|4§

—K T CLR|CN1-15
1 R 15
1P Jcir|oN1-14 T J,elﬁ

N

t P represents twisted pair wires

The examples below show how to select the pull-up resistor R1 so the input current,
I, falls between 7 and 15mA.

Application Examples of V = IR
RT = TkQwith Ve = 12V 5% | R1 = 180Q with Vcc = 5V 5%

Note: The following table shows the signal logic for an open-collector output.

Tr1 Output Level Signal Logic
ON Equivalent to high-level input
OFF Equivalent to low-level input

This circuit uses the 12V power supply built into the servo amplifier. The input is
not isolated in this case.
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Host controller Servo Amplifier

PL1 CN1-3 1KQ ¢- 412y |
Approx. PULSEQNJ;Ln_l @ . _P_hptocoupler

omA 1500 1 (]}

Tr T /PULS |CN1-8 o
CN1-13

PL2 HoNi ot

SIGN —=——f .

ON: 1.5V maxim /SIGN__|CN1-12 : :
2 CN1-18

PL3 e T
CIR [IcNT-15 R

/CLR  [CN1-14

_q IP CNA-1 -
v

I P represents twisted pair wires

Note: The noise margin of the input signal will decrease if the reference pulse is provided by an
open-collector output. Set parameter Pn200.3 to 1 if the position drifts due to noise.

| Selecting a Reference Pulse Form

Use the following parameters to select the reference pulse form used.

Input PULS CN1-7 Reference Pulse Input Position Control
Input /PULS CN1-8 Reference Pulse Input Position Control
Input SIGN CN1-11 Reference Code Input Position Control
Input /SIGN CN1-12 Reference Code Input Position Control

The servomotor only rotates at an angle proportional to the input pulse.

Parameter Signal Setting Range Control Mode

Pn200.0 Reference Pulse Form Default Setting: 0 Position Control

Set reference pulse form input to the servo amplifier from the host controller.

Host Positi
controller refc:esrlelr?c?e Servo Amplifier
pulse
JUUI puLS
’ cNi-7
CN1-11
SIGN
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Since the reference pulse form can be selected from among those listed below, set
one according to host controller specifications.

Parameter Reference llanu?:é Logic Forward Rotation Reverse Rotation
Pn200.0 Pulse Form Multiplier 9 Reference Reference
; PULS T n_1.n
0 Sign + pulse . (CNT.7) (PCU,\II_18_7)
frain SIGN [ High SIGN Low
B PULS ] L
1 CW pulse + Positive (CN1-7) = pu,s —JL TL L
CCW pulse '_ logic sieN Lo (CN1-7) Low
(CN1-11) SIGN
(CN1-11)
2 Two-phase ol PULS
i —H—90° PULS  —H—g0°
> with 90- gﬁénse 2 L i B ontr) T
i PULS PULS
5 Slgntr;iﬁulse . (N 7)—||—||—||—- (CN1_7)—||—|,—”—
SiIGN L low SIGN _[ High
(CN1-11) (CN1-11)
. PULS [ High PULS  — 11—
6 CWV\BUIS? * — Negative (CN1-7) 9 (CN1-7)
CCW pulse U
logic SIGN siGgN [ High
(CN1-11) (CN1-11)
7 x1
Two-phase o
8 - x2 —H—90 ——90°
ulse train PULS
WitFr’1 90° phase (CN1-7) (PéJr\IﬁSJ) I
9 differential x4 SIGN e I I SIGN e I I
(CN1-11) (CN1-11)
Input Pulse Multiplier
Number of §
servomotor ¢
move pulses .
!
0
PULS Input reference pulse
(CN1-7) .
SIGN ‘]-LFU-

(CN1-11)

The input pulse multiplier function can be used if the reference pulse is a two-phase
pulse train with a 90° phase differential. The electronic gear function can also be
used to convert input pulses.
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Example of I/0O Signal Generation Timing

Servo ON 1 OoN —
; _ Release s t1 < 30ms
Baseblock = " e 2<6ms
, (when parameter
CN1-11 i Pn506 is set to 0)
Sign+pulse [ DR H . U t3 > 40ms
train  cN1-7 *ﬂU:UUUUUUUUL-—JUL
H
PAO : N 1 1 14,15, t6 < 2ms
PG puise L L f72ms
PBO : . 1
vy ; 14 +t, d ,
CCO'QJ ! ON %
. S

Note: 1. In order for the input pulse to register, the interval from the time the servo ON signal is turned

ON until a reference pulse is entered must be a minimum of 40ms.
2. The error counter clear signal must be on for at least 20us.

Reference Pulse Input Signal Timing

Reference Pulse Form Electrical Specifications
Sign + pulse train input sioN—( {;1), g < 8-1 E:
(SIGN + PULS signal) 3 »t7 » U s UL .
Maximum reference PULS AW A t4, t5, t6 > 3us Sign (SIGN)
frequency: 500kpps T skl v> 1.0ps L' Reverse reforence
(200kpps open-collector TT (v/T) x 100 <
output) Forward Reverse 50%
( reference ) reterence

1

CVIV pulse and CCW j)f\lﬁ\_/—\ t1,12<0.1us
pulse >
Maximum reference CCW 2_)| . S — tr3> 136158
frequency: 500kpps 2 | |<->| P

(200kpps open-collector cwW (t/T) x 100 <

output) > I:tB 50%
Forward Reverse
Teference q reterence

Two-phase pulse train @

with 90° phase differential €
(A phase + B phase) :I/—\Ii/—\_/—\_ 1,12 <0.1ps

Maximum reference A phase

frequency x 1: 500kpps BphaSP/_\_/_\—/_\_ 1> 1.0us
(200kpps open-collector (L>| (t/T) x 100 =
output) 50%

x2: 400kpps orancs || Rivenee

B phase leads 1 |‘B phase lags
x4: 200kpps A phase by 90° A phase by 90°

Parameter Pn200.0 is
used to switch the
input pulse multiplier
mode.
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| Error Counter Clear Input

The procedure for clearing the error counter is described below.

Input CLR CN1-15 Clear Input

Position Control

Input /CLR CN1-14 Clear Input

Position Control

The following occur when the CLR signal is set to high level.

Servo Amplifier

CLR

lCIear

Position loop
error counter

* The error counter inside the servo amplifier is set to 0.

* Position loop control is prohibited.

Use this signal to clear the error counter from the host controller or select the
following clear operation through parameter Pn200.1.

Parameter

Signal

Setting Range Control Mode

Pn200.1

Error Counter Clear Signal Form

Default Setting: 0 Position Control

Select the pulse form for the error counter clear signal CLR (CN1-15).

Pn200.1 o .
Setting Description Clear Timing
Clears the error counter when the
0 CLR signal goes high. CLR | High
Error pulses do not accumulate as (CN1-15) |<—
long as the signal remains high. Cleared state
Clears the error counter on the rising
1 edge of the CLR signal. CLR _, High
Clears the error counter only once on c (CN1-15) A .
the rising edge of the CLR signal. leared only once at this point
Clears the error counter when the
; CLR Low
5 CLR signal goes low. (CN1-15) |
Error pulses do not accumulate as —
long as the signal remains low. Cleared state
Clears the error counter on the falling
3 edge of the CLR signal. %,5{1_15) Low
Clears the error counter only once on Cleared only oAnce at this point
the falling edge of the CLR signal.
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5.2.3 Using the Encoder Signal Output

Encoder output signals divided inside the servo amplifier can be output externally.

These signals can be used to form a position control loop in the host controller.

Servo amplifier

(Servomotor)

CN2
Encoder

CN1

Serial data
PG)

Phase A

Host controller

Phase B

Phase C

A4

\A 4

The output circuit is for line-driver output. Connect each signal line according to the

following circuit diagram.

Servo amplifier

PAO !

Host controller

Line receiver

Phase A_RCNMS 1
1
CN1-34 I /PAO .iP

19"

Phase B_RCNHS dpPeO0 !
T
CN1-36 1 /PBO '¢P

2% T

¢—19”

CN1-1

H—19”

3—? Phase A
5
= Phase B
11
— Phase C
8l C |16
— Choke coil

1
T
1
1
1
1
1
Phase C CcN1-19 L PCO 1 :
1
1
1
1
1
1
1

oy

Connector shell

¢P represents twisted pair wires.

Smoothing
capacitor

+5V
- I:

R =220 to 470Q
C = 0.1uF (Decoupling capacitor)

+5V

ov

Note: Dividing means converting an input pulse train from the encoder mounted on the servomotor
according to the preset pulse density and outputting the converted pulse. The units are pulses per

revolution (PPR).
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[ I/0 Signals

I/O signals are described below.

Output PAO CN1-33 Encoder Output Phase A gggﬁi%q cc):rg#terzocllontrol,
Output /PAO CN1-34 Encoder Output Phase /A gggﬁgq c&rg#t?o(fontrol,
Output PBO CN1-35 Encoder Output Phase B gggﬁgq c&rg#t?o(fontrol,
Output /PBO CN1-36 | Encoder Output Phase /B Speed/Torque Control,
Output PCO CN1-19 | Encoder Output Phase C SpeedTorque Control
Output /PCO CN1-20 | Encoder Output Phase /C SpeedTorque Control

Divided encoder signals are output.

Always connect these signal terminals when a position loop is formed in the host
controller for position control.

Set a dividing ratio at the following parameter.

| PG Dividing Ratio | Pn201

The dividing ratio setting is not related to the gear ratio setting (Pn202 and 203) for
the servo amplifier electronic gear function during position control.

Output Phase Form

Forward _,|_|<_ 90° Reverse

rotation rotation
Phase A _‘_I |—| Phase A
Phase B I_I |_| |— Phase B

Phase C —,_\—

>t

Phase C

—>|—|<— 90°
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Input SEN CN1-4 SEN Signal Input Speed/Torque Control
Input /SEN CN1-2 Signal Ground Speed/Torque Control
Output PSOCN1-48 | Encoder Output Phase S SpeediTorque Control,
Output /PSO CN1-49 | Encoder Output Phase /S SpeediTorque Control,
Input BAT (+) CN1-21 Battery (+) SpeediTorque Control,
Input /BAT (-) CN1-22 | Battery (-) Speed/Torque Control,

Position Control

Use SEN to BAT (-) signals for absolute encoders. See 5.7 Absolute Encoders for
more details.

Output SG CN1-1 Signal ground gggﬁicci)/r;l'%rg#terzoﬁ)ontrol,

SG: Connect to OV on the host controller.

IMPORTANT

* When using the servo amplifier phase C pulse signal to return to the machine origin, always turn the
servomotor at least twice before starting the original return operation.
If the configuration of the mechanical system prevents turning the servomotor before the origin return
operation, then perform the origin return operation at a servomotor speed of 600rpm or below. The phase C
pulse signal may not be correctly applied if the servomotor turns faster than 600rpm.

| Pulse Divider Setting
Set the pulse dividing ratio in the following parameter.
. Setting
Parameter Signal (PPR) Control Mode
o Range: 16 to 16384 Speed/Torque Control,
Pn201 PG Divider Default Setting: 16384 Position Control

Set the number of pulses for PG output signals (PAO, /PAO, PBO, /PBO).

Output terminals: pAO (CN1-33)
/PAO (CN1-34)
Servo Amplifier PBO (CN1-35)
Servomotor /PBO (CN1-36)
encoder
Frequency
@ »| division Plpse A Output
Phase B
Serial
data
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Pulses from the servomotor encoder (PG) are divided by the preset number before
being output.

The number of output pulses per revolution is set at this parameter. Set the value
using the reference units of the equipment or the controller used.

The setting range varies with the encoder used.

Setting Preset value: 16
Example pAC UL,
PEOM UV U U g
™ g
1 revolution
Servomotor Model . Number of Encoder
Resolution . .
and Encoder (Bits) Pulses Per Revolution Setting Range
Specifications (PPR)
A 13 2048 16 to 2048
B, 1 16
16384 16 to 16384
C,2 17

Note: 1. Turn OFF power once and turn ON again after changing the parameter.
2. A 13-bit encoder will run at 2048PPR even if the setting at Pn201 is set higher than 2049.
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5.2.4 Sequence I/O Signals

Sequence I/O signals are used to control servo amplifier operation. Connect these
signal terminals as required.

] Input Signal Connections

Connect the sequence input signals as shown below.

Servo Amplifier

1/0 power
supply
T +24v
3.3kQ
424V L N7 Photocoupler
Host controller ’—D?_ - =
1y = |(
JRN— — ]
/S-ON_L CN1-40
—© O y ey
— /P-CON Icm 41 |¥ = :
—O O - o=
¢ |
] -
0 0 P-OT | CN1-42 T =N
I |
| -
N-OT | CN1-43 T =K1
1 ST
—_— JALM-RST | CN1-44 1Y 0
—0O O e
1 |
cL LCN1-45 ¥ L
— /P- -
—O O - -
— IN-CL | cN1-46 vy = :
—O O U
Vov

Note: Provide a separate external I/O power supply; the servo amplifier does not have an internal 24V
power supply.
. External power supply specifications: 24V £1 Vpe, S0mA minimum.
Yaskawa recommends using the same type of external power supply as that used for output circuits.
The function allocation for sequence input signal circuits can be changed.
See 5.3.3 Input Circuit Signal Allocation for more details.

Input +24VIN CN1-47 External /0 Power Supply Input gggﬁi%/r;l'%rg#ﬁoclzontrol,

The external power supply input terminal is common to sequence input signals.

Servo amplifier

1/O power supply

+24V
T

—Ad. 10 G

Connect an external I/O power supply
Contact input signals: /S-ON (CN1-40)
/P-CON (CN1-41)
P-OT (CN1-42)
N-OT (CN1-43)
JALM-RST (CN1-44)
/P-CL (CN1-45)
/N-CL (CN1-46)

5-26
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u Output Signal Connections
Connect the sequence output signals as shown in the following figure.
Servo amplifier 110 power supply
T +24V T OV

Photocoupler LC._N.'L|

f e——-= |
1 | — [ I
7 ! '50mA max.
1 ! 32

ALNM.

Photocoupler output levels per output node:

L 6A\/-CMP-
+  Maximum operating voltage: 30Vpc D e 27 TeaoN: e
+  Maximum output current: 50mApc A :* < '
L P ,I 284 TGON-
.'*'_ A ﬁ-Bm""—t e g
~ 1 1
1 304 S_.RDY.
L t--9
ﬁ
37JALO1 {>_
_K 20mA max.
Open collector output levels per output node: 28lALO? ,l:
* Maximum operating voltage: 30Vp¢ - f
+ Maximum output current: 20mAp¢ '|j
aglAl 03 {>_
-e 1456 é Host controller
Vov ov

Note: Provide a separate external I/O power supply; the servo amplifier does not have an internal 24V
power supply. Yaskawa recommends using the same type of external power supply as that used for
input circuits.

Function allocation for some sequence output signal circuits can be changed.

See 5.3.4 Output Circuit Signal Allocation for more details.
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5.2.5 Using the Electronic Gear Function

The electronic gear function enables the servomotor travel distance per input
reference pulse to be set to any value. It allows the pulses generated by the host
controller to be used for control without having to consider the equipment gear ratio
or the number of encoder pulses.

When the Electronic Gear When the Electronic Gear
Function is Not Used Function is Used
Workpiece Workpiece
ﬁ Reference unit: 1um
No. of d Ises: 2048 / k
0. of encoder puises: Ball screw pitch: 0.24in. (6mm) No. of encoder pulses: 2048 Ball screw pitch: 0.24in. (6mm)
To move a workpiece 0.39in. (10mm): To move a workpiece 0.39in. (10mm):

1 revolution = 6mm. Therefore, Equi t condii d ref
10 + 6 = 1.6667 revolutions. quipment conditions and reference

(2048 x 4) pulses = 1 revolution. So units must be defined for the electronic
(1,667 x 2048 x 4) = 13653 pulses gear function beforehand.

13563 pulses are input as the reference. Reference unit is 1um. Therefore,
The equation must be calculated at the 10mm - _ 45000 pulses
host controller. Tum

u Setting the Electronic Gear

Calculate the electronic gear ratio (B/A) using the following procedure, and set the
values in parameters Pn202 and 203.

1. Check equipment specifications related to the electronic gear:
* Deceleration ratio
» Ball screw pitch

* Pulley diameter
C— 1

Ball screw pitch

:[ Gear Ratio

2. Check the number of encoder pulses for the SGMOH servomotor.

Servomotor Model
Number of Encoder Pulses
and Encoder Encoder Type .
o Per Revolution (PPR)
Specifications
A 13-bit 2048
B Incremental encoder 16-bit 16384
C 17-bit 32768
1 16-bit 16384
Absolute encoder -
2 17-bit 32768

Note: The number of bits representing the resolution of the applicable encoder is not the same as the
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number of encoder signal pulses (A and B phase) output from the servo amplifier.

3. Determine the reference unit used.

A reference unit is the minimum position data unit used to move a load.
(Minimum unit of reference from the host controller).

To move a table in 0.001mm units

Reference unit: 0.001mm
+—>

L1

L]

Determine the reference unit according to
equipment specifications and positioning accuracy.

Examples (in mm):
e Reference unit can be 0.1in or 0.01in or 0.01mm or 0.001mm, etc.
A reference unit of one pulse moves the load by one reference unit.

*  When the reference unit is 1pm
If a reference of 50000 units is input, the load moves 50mm (1.97in)
(50000 x 0.00lmm = 50mm).

4. Determine the load travel distance per load shaft revolution in reference units.

Travel distance per load shaft revolution

Travel distance per load shaft revolution = .
Reference Unit

*  When the ball screw pitch is 0.20in (Smm) and the reference unit is

0.00004in (0.001mm),
0. 20 .
——— = 5000(reference units)
0. 00004
Ball Screw Disc Table Belt and Pulley
Load shaft <+—» p Load shaft __—ZA»
S \%@
-Load shaft D: Pulley
1 revolution = —_F 1 revolution = — 200 ___ D
reference unit reference unit 1 revolution = ————
reference unit
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5. Electronic gear ratio is given as: GD

If the gear ratio of the motor and the load shaft is given as: %

where m is the rotation of the motor and n is the rotation of the load shaft,

( 3 Number of encoder pulses X 4 m
Electronic gear ratio = Travel distance per load shaft revolution (reference unit) X

Note: Make sure the electronic gear ratio satisfies the following condition:
0.01 < Electronic gear ratio (@ < 100

The servo amplifier will not work properly if the electronic gear ratio exceeds this range. In that case,
modify either the load configuration or the reference unit.
6. Set the parameters.

Reduce the electronic gear ratio to the lower terms so that both A and B are
integers smaller than 65535, then set A and B in the respective parameters:

Bl — Pn202 Electronic Gear Ratio (Numerator)

A . . .
T Pn203 Electronic Gear Ratio (Denominator)

Parameter Signal Setting Control Mode

Pn202 Electronic Gear Ratio (Numerator) gg?aguelt: s13ttgn695-525 Position Control

Pn203 Electronic Gear Ratio (Denominator) gg?aguelt: S18ttgn69§51135 Position Control

Set the electronic gear ratio according to equipment specifications.

SGDH Servo amplifier

Reference Electronic

input pulse ML gear Jnnnn SGMOH

M servomotor

Pn202
Pn203

Electronic gear ratio = (9 =

* B =[(Number of encoder pulses) x 4] x [motor speed]

* A =[Reference units (travel distance per load shaft revolution)] x [load shaft
revolution speed]
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] Electronic Gear Setting Examples

The following examples show electronic gear settings for different load

mechanisms.

Ball Screws

Ref it 0.00004in (0.0001 . . 1
elerence un! " mm) Travel distance per load shaft revolution = % =
Load\shaft 0.000041n
13-bit incremental Ball screw pitch: 0.24in (6mm) . . 2048 X 4 X 1 Pn202
encoder = |- = =
Electronic gear ratio (ﬁ Pn203
Preset Pn202 8192
Values Pn203 6000
Circular Tables
Reference unit: 0.1° Travel distance per load shaft revolution = —°0"_ = 3600
Ry
oad shetl 13-bit Incremental encoder Electronic gear ratio = (% = 2048 x 4 x 3 = Pn202
Pn203
Values Pn203 3600
Belts and Pulleys
Reference unit: 0.0010in (0.0254mm) :
Load shaft Travel distance per load shaft revolution = 3'1)4381?).4111 =12566
. n
\
eceleration ulley diameter ®4in .6mm . : 16384 X 4 X 3
oy Pulley diameter ¢4in (101.6mm) Electronic gear ratio = (% = 12566 = Egggi
16-bit absolute encoder = M = w
12566 1309
Values Pn203 1309
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5.2.6

Control Block Diagram

The following diagram illustrates a control block for position control.

Servo Amplifier (position control)

Pn109 Pn202 Pn10A

Pn107
Differentiation||Feed- B Primary

forward gain A | |lag filter Bias

Pn108

Pn203 b Bias addition
Pn200.0 range
Reference Pn204 _Pn202 o
X1 Pn102 Servomotor
pulse » X2 Smoothing +1+
> X4 Error Kp + Speed || Current ||
P2 counter loop loop
1
1
©
PG signal Pn201
output Encoder
< Frequency
- dividing

Contact Input Speed Control

This function provides a method for easy speed control. It allows the user to initially
set three different motor speeds with parameters, and then select one of the speeds
externally using a contact input.

Servo amplifier

/P-CON (/SPD-D)——— (O—{CN1-41
Contact Pl (sPD-A)  ——Q O—]cN1-45
input —_

IN-CI (1sPD-B) ———(Q (—{CN1-46

Servomotor

Speed selection

SPEED1 Pn301

The servomotor operates at
SPEED2  Pn302 the speed set in the parameter.

External speed
setting devices and
pulse generators
are not required.

[SPEED3 Pn303
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[ Using Contact Input Speed Control

Follow steps 1 to 3 below to use the contact input speed control function.

1. Set contact input speed control as shown below.

Parameter Signal Setting Control Mode
Pn000.1 Control Mode Selection Default Setting: 0 gggﬁigq %rg#t(?o'Control,

The speed can be controlled via contact inputs.
Servo amplifier

—0 O Servo operates
_OO- at the internally

—_— set speed.
—O0 O

Servomotor
Contact

input

SPEED1
SPEED2
SPEED3

Meanings for the following signals change when the contact input speed control
function is used.

Pn000.1 _ .
Setting Description Input Signal
/P-CON (CN1-41) ggﬁgotlo switch between P and Pl
Contact input .
0,1,2,7,8, | speed control Used to switch between forward
9, A B function not /P-CL (CN1-45) external torque limit ON and OFF.
used. X
Used to switch between reverse
/N-CL (CN1-46) external torque limit ON and OFF.
/P-CON /P-CL /N-CL .
(/SPD-D) (/SPD-A) (/SPD-B) Speed setting
0 reference,
0 0 etc.
Contact input o
3,4,5,6 speed control Direction of 0 1 ?;;5%%1
function used. rotation
0: Forward SPEED 2
1: Reverse 1 1 (Pn302)
1 0 SPEED 3
(Pn303)

Note: 1. 0: OFF (high level); 1: ON (low level)
2. /P-CON, /P-CL and /N-CL functions differ from those in the table above when Pn000.1 is set to 3, 4, 5, or
6. The function is switched automatically when Pn50A. 0 is set to 0.
3. The/SPD-D, /SPD-A, and /SPD-B signals can be used only when signals are allocated to the input circuits.
See 5.3.3 Input Circuit Signal Allocation.
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2. Set the motor speeds with the following parameters.

Parameter Signal S(f;trl]:])g Control Mode
Speed 1 (SPEED 1) Range: 0 to 10000

Pn301 (Contact Input Speed Control) Default Setting: 100 Speed Control
Speed 2 (SPEED 2) Range: 0 to 10000

Pn302 (Contact Input Speed Control) Default Setting: 200 Speed Control
Speed 3 (SPEED 3) Range: 0 to 10000

Pn303 (Contact Input Speed Control) Default Setting: 300 Speed Control

These parameters are used to set motor speeds when the contact input speed
control function is selected. If the setting is higher than the maximum motor
speed of the servomotor, then the servomotor will rotate at its maximum speed.

Contact Input Speed Control
Servo amplifier

——0 0—{Servo operates _@
— Jat the internally|
—0 Oset speed.

—0 0

Servomotor

SPEED1
SPEED2
SPEED3

Speed selection input signals /P-CL(SPD-A)(CN1-45) and /N-CL (/SPD-B)
(CN1-46) and the rotation direction selection signal /P-CON (/SPD-D)(CN1-41)
enable the servomotor to run at the preset speeds.

3. Set the soft start time.

Parameter Signal Setting Control Mode
(ms)
; ; Setting Range: 0 to 10000
Pn305 Soft Start Acceleration Time Default Setting: 0 Speed Control
; . Setting Range: 0 to 10000
Pn306 Soft Start Deceleration Time Default Setting: 0 Speed Control

The servo amplifier internal speed reference controls speed by applying this
acceleration setting.

Speed | |_
reference
Soft start

A
,/yMaximum speed

Servo amplifier 1
internal speed /!
reference

Pn305: Sets this time interval.

. I\
Maximum speed 1+

[ A

Pn306: Sets this time interval.
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Smooth speed control can be performed by entering a progressive speed
reference or using contact input speed control. Set each constant to 0 for normal
speed control.

Set each parameter to the following time intervals.

 Pn305: Time interval from when the servomotor starts until it reaches
maximum speed.

* Pn306: Time interval from when the servomotor reaches maximum speed
until it stops.

[ Operation by Contact Input Speed Control

The following describes operation by contact input speed control.

Start and Stop

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

Speed Selection 1 Speed/Torque Control,
Input /P-CL. CN145 (Forward External Torque Limit Input) Position Control

Speed Selection 2 Speed/Torque Control,
e (Reverse External Torque Limit Input) Position Control

Use the following table when contact input speed control is used.

Contact Signal Parameter
/P-CON /P-CL IN-CL Pn000.1 Selected Speed
(/SPD-D) (/SPD-A) (/SPD-B) )
3 Stopped by an internal speed
reference of 0.
4 Analog speed reference (V-REF)
input
- 0 0 - —
5 Pulse reference input (position
control)
6 Analog torque reference input
(torque control)
Direction of 0 1 SPEED 1 (Pn301)
rotation 3,4,5,6,
0: Forward L L Common SPEED 2 (Pn302)
1: Reverse 1 0 SPEED 3 (Pn303)

Note: 1. 0: OFF (high level); 1: ON (low level)
2. Input signals indicated by the horizontal bar (-) are optional.

*  When contact input speed control is not used, input signals are used as external
torque limit inputs.

Note: The contact input speed control function is used only when signals are allocated to /SPD-D, /SPD-A,
and /SPD-B.
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Direction of Rotation Selection

The input signal /P-CON(/SPD-D) is used to specify the direction of servomotor
rotation.

Input /P-CON CN1-41 Proportional Control Reference, etc. gggﬁ%ﬂ— %rg#t?o(llontrol,

*  When contact input speed control is used, the input signal /P-CON (/SPD-D)
specifies the direction of servomotor rotation.

/P-CON (/SPD-D)

Input Level Signal Logic

0 Forward rotation

Reverse rotation

Note: 0: OFF (high level); 1: ON (low level)

*  When contact input speed control is not used, the /P-CON signal is used for
proportional control, zero clamping, and torque/speed control switching.

] Example of Contact Input Speed Control Operation

The following example shows operation by contact input speed control. Using the
soft start function reduces physical shock when the speed is changed.

/P-CL USPD-A = rF T OFF l ON 4 ON l OFF OFFI ON __1_ON l OFF
1 1
IN-CL (/SPD-BY
OFF OFF

1 1
1
ON

Motor speed
Speed 3
+SPEED3 [~ .
Set acceleration and
| deceleration at Pn305 and
+SPEED2 = | . Pn306 (soft start times).
1
1
1
+SPEED 1 : |
1 1
! ] !
0 1 ! 1
1 ! 1
1 ! 1
-SPEED 1 | ! .
| : |
-SPEED 2 ! . 1
]
1
: ! :
-SPEED 3 | ! h
1 1
1
: - :
1
1 1 1
]
1
L

1 1
oFF LooN i QN i OFF 1 OFF

1 1 1
OFF | OFF ! OFF

]

i

1 1
oN + oN | OFF . OFF 1

/P-CON (/SPD-D)

Note: When Pn000.1 set to 5, Soft Start is available only at contact input speed control, and unavailable in
pulse reference input. If the Contact Input Speed Control Mode is switched to Pulse Reference Input
Mode while the servomotor is operating at speed 1, speed 2, or speed 3, the servo amplifier will not
receive a reference pulse until the positioning completed signal (/COIN) is output. Always start
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pulse reference output from the host controller after a positioning completed signal is output from the
servo amplifier.

Signal Generation Timing for Position Control

T T
Motor Speed ' \ : %% :
T 1 1 1
opm _ |------- Lomeeee- Looooon- e CEEEEPEPEERP S<EEEEEEE
1 1 1 1
/COIN : : : !_I g I_I
1 1 1 1
1 1 1 1 1
LI
Pulse : : : : I|_|_’_| %% 11
1
Reference : : : l y :4_ »
T T 1
[P-Cl (/SPD-A) OFF ; ON i ON : OFF ' OFF
IN-CI (/SPD-R) ON ! ON | OFF | OFF ' _ON
Selected Speed| Speed1 | Speed2 | Speed3 | Pulse reference ' Speed 1
t1>2ms

1. The above figure illustrates signal generation timing when the soft start function is used.

2. The value of tl is not affected by the use of the soft start function. A maximum 2ms delay
occurs when the /PC-L(/SPD-A) or /N-CL(/SPD-B) signal is read.

5.2.7 Using Torque Control

The SGDH servo amplifier limits torque as shown below.
* Level 1: Limits maximum output torque to protect the equipment or workpiece.

* Level 2: Limits torque after the Servomotor moves the equipment to a specified
position (internal torque limit).

* Level 3: Controls torque output rather than speed output.

* Level 4: Switches between speed and torque control.

The following describes uses for levels 3 and 4 in the torque control function.

] Torque Control Selection

Set the following parameter to select the type of control described in levels 3 and 4.

Parameter Signal Setting Control Mode
Pn000.1 Control Method Selection Default Setting: 0 gggﬁgq c();rg#t?o(llontrol,

For further explanation of settings, See Appendix B.2 Switches.

A torque reference is entered from the host controller to the servo amplifier in order
to control torque.
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Application Examples

Tension control
Pressure control

Torque Control: When /P-CON (/C-SEL) is OFF
*The T-REF reference controls torque.

*V-REF can be used to limit servomotor speed
when Pn002.1 is set to 1. V-REF voltage (+) limit
servomotor speed during forward and reverse
rotation.

*Parameter Pn407 can be used to limit the maxi-
mum servomotor speed.

Pn000.1 Control Mode

Torque Control -

This is a dedicated Torque Control Mode. Servo amplifier

*A torque reference is input from T-REF (CN1-9).

*Speed reference input V-REF (CN1-5) cannot be Torque T-REF | ch19

used for speed control if Pn002.1 is set to 1. reference

*Parameter Pn407 can be used for maximum speed Speed V-REF | cn125

5 control. Limit  ——————| "l
Application Example Servomotor Servo
Tension control amplifier
Tension

Torque Control <-> Speed Control (Analog Refer-

enqe) Servo amplifier

Switches between torque and speed control

l-i\/n;ithEF (CN1-5) inputs a speed reference or speed Speed V-REF s

*T-REF (CN1-9) inputs a torque reference, torque _rreference

feed-forward reference or torque limit depending on rotoree o —_T-REF | cpig

the control mode.

+/P-CON (/C-SEL)(CN1-41) is used to switch Speed and T CON

between torque and speed control. torque (/C-SEL) Cn1-41
reference
switching

9 CN1-41 lect
State Selects
Open Torque Control
ov Speed Control
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Pn000.1 | Control Method
Speed Control: When /P-CON (/C-SEL) is ON
Set the parameter Pn002.0 as shown below.
Speed Reference Torque Reference
Parameter Input Input
Pg(t);)tio (V-REF) (T-REF) Comments
(CN1-5,6) (CN1-9,10)
g 0 Speed Control
Speed Reference | Cannot be used.
Torque limit speed control by analog voltage See 5.2.9 Speed Feed-Forward
1 reference Function for more details on
o torque limit speed control b
Speed Reference Torque Limit anglog voItagF:a reference. y
Speed control with torque feed-forward See 5.2.8 Torque Feed-Forward
2 Function for more details on
Speed reference Torque feed-forward :orlque feed-forward speed con-
rol.
Position Control < Torque Control
Can be used to switch between speed (contact reference) and torque control.
*/P-CON (/C-SEL)(CN1-41) is used to switch control.
8 CN1-41
State Selects
Open Position Control
ov Torque Control
Speed Control (Contact Reference) < Torque Control
Can be used to switch between speed (contact reference) and torque control.
+/P-CON (/C-SEL)(CN1-45) and /N-CL(SPD-B)(CN1-46) are used to switch control.
Parameter Parameter
/P-CL (/SPD-A) /N-CL (/SPD-B)
6 CN1-45 CN1-46
State State
0 0 Torque Control
0 1
1 1 Speed Control
] 5 (Contact reference)

Note: Input signal /C-SEL can be used only when a signal is allocated to the input circuit. See 5.3.3 Input
Circuit Signal Allocation.
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| Input Signals

Torque Reference Inputs

The following input signals are used for torque control.

T-REF CN1-9
i Torque
Torque reference input { p R
(Analog voltage input) SG t CN1-10  reference
V-REF CN1-5 >
Speed reference input { Speed
(Analog voltage input) SG CN1-6, reference
v

Servo Amplifier

iP represents twisted pair wires

Input T-REF CN1-9 Torque Reference Input Speed/Torque Control
Signal Ground for the Torque
Input SG CN1-10 Reference Input Speed/Torque Control

These signals are used when torque control is selected.

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

[ Default Settings

Default setting

300
Reference torque (%) 200

Mo 4 8 12
.' 100 'nput voltage (V)

-200

300 The slope is set to Pn400.

Parameter Pn400 establishes the voltage level that applies rated torque.

For example:

With Pn400 = 30

VIN (V)

Resulting Applied Torque

+3

100% of rated torque in the forward direction

+9

300% of rated torque in the forward direction

-0.3

10% of rated torque in the reverse direction




Sigma II User’s Manual Chapter 5: Parameter Settings and Functions

] Example of an Input Circuit

4700 Servo Amplifier

1/2W minimum

Note:
. Always use twisted pair cables for noise control.

. Recommended variable resistor: Model 25HP-10B manufactured by Sakae Tsushin Kogyo Co.,
Ltd.

Speed Reference Inputs
Refer to Section 5.2.1.

Using the /P-CON Signal

Speed/Torque Control,

Input /P-CON CN1-41 Proportional Control Reference, etc. Position Control

The function of the input signal /P-CON varies with the setting applied to Pn000.1.

Servo Amplifier

P and PI control switching

O/—I Zero clamp ON/OFF switching

|

/P-CON l
—0 —1< > |nhibit ON/OFF switching |
|

|

c\o\_{ Control mode switching

(Pn000.1) Direction of rotation switching

Pn000.1 Setting /P-CON Function
0,1 Switches between P (proportional) and Pl (proportional-integral) control.
2 Not used.
3,4,5,6 Switches the direction of rotation in Contact Input Speed Control Mode.
7,8,9 Switches the control mode.
A Turns ON/OFF zero clamp.
B Turns inhibit ON/OFF.

Note: The /P-CON signal function switches automatically when Pn50A.0 is set to 0.


http://sakae-tsushin.co.jp/eng_page/top.shtml
http://sakae-tsushin.co.jp/eng_page/index.html
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n Torque Control Parameter
The following parameter is used for torque control. Set the parameter according to
requirements of the servo system that is used.
. Setting
Parameter Signal (0.1V x rated torque) Control Mode
; Setting Range: 10 to 100
Pn400 Torque Reference Input Gain Default Setting: 30 Speed/Torque Control
This parameter sets the voltage range for torque reference input T-REF (CN1-9)
depending on the output range of the host controller or external circuit.
The default setting is 30, so the rated torque output is equal to 3V (30 x 0.1).
Reference torque
Rated torque
T Reference
voltage (V)
This reference voltage is set.
Pn002.1 Setting Description
0 Uses speed limit set by Pn407 (internal speed limit function).
Uses V-REF (Cn1-5 and -6) as external speed limit input and sets speed
1 limit by voltage, which are input to V-REF and Pn300 (external speed limit
function).
Internal Speed Limit Function
Parameter Signal Setting Control Mode
(rpm)
Pn407 Speed Limit during Torque Control %Z}gﬂ% gg?ﬁ%%: 018%88000 Speed/Torque Control

This parameter sets a motor speed limit when torque control is selected. It is used to
prevent excessive equipment speed during torque control.

Since the speed limit detection signal /VLT functions the same in torque control as
the /CLT signal, see 5.1.3 Limiting Torque, where the /CLT signal is described

Torque Control Range

Motor speed

Speed limit
Torque
control
range

Torque
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The maximum speed of the servomotor will be used if Pn407 is set to a value higher
than the maximum speed of the servomotor.

External Speed Limit function:

This function sets the voltage range for speed reference input V-REF (CN1-5)
according to the output range of the host controller or external circuit.

When the default setting (600) is multiplied by 0.01V, the result (6 V) corresponds to
the rated motor speed.

. Setting
Parameter Signal (0.01V /Rated Speed) Control Mode

: Setting Range: 150 to 3000
Pn300 Speed Reference Input Gain Default Setting: 600 Speed/Torque Control

The default setting is 6V = the rated motor speed.

Reference This slope is set.

speed
(rpm)

Reference voltage (V)

Principle of Speed Limit

When the control speed range is exceeded, torque, inversely proportional to the
difference between the speed limit and the actual speed, is fed back in order to return
the system to a level within the control speed range. In effect, the actual motor speed

limit depends on the load condition.
Motor speed
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5.2.8 Torque Feed-Forward Function

The torque feed-forward function is used only in speed control (analog reference).
This function is used to:
» Shorten positioning time.
« Differentiate a speed reference at the host controller to generate a torque

feed-forward reference.
* Input this reference together with the speed reference to the servo amplifier.
Too high a torque feed-forward value will result in an overshoot or an undershoot.
To prevent this, set the optimum value while closely observing the system response.
Connect a speed reference signal to V-REF (CN1-5 and 6) and a torque feed-forward
reference signal to T-REF (CN1-9 and 10).
Host controller SGDH Servo amplifier

R | Pn400 | Servomotor
\V-REF. .

» |->0[-| Pn100 -0 Current Ioopl—

Rz(f)esrlggge - Integration
(Pn101)
Speed o PG
calculation
T—T Divider Encoder
| Using the Torque Feed-Forward Function
To use the torque feed-forward function, set the following parameter to 2.
Parameter Signal Setting Control Mode
Pn002.0 Speed Control Option Default Setting: 0 Speed/Torque Control
: (T-REF Terminal Allocation) g: P q
This setting enables the torque feed-forward function.
Pn002.0 Setting T-REF Function

0 None.

1 T-REF terminal used for external torque limit input.

2 T-REF terminal used for torque feed-forward input.

The torque feed-forward function cannot be used with the torque limiting by analog
voltage reference function described in 5.2.10 Torque Limiting by Analog Voltage
Reference.
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[ Setting
Torque feed-forward is set using parameter Pn400.
The default setting at Pn400 is 30. If, for example, the torque feed-forward value is
+3V, then torque is limited to =100% of the rated torque.
: Setting
Parameter Signal (0.1V/Rated Torque) Control Mode
Pn400 Torque Reference Input Adjustment Factor 82}22% ggﬂ%eg:: %50 100 Speed/Torque Control
5.2.9 Speed Feed-Forward Function

The speed feed-forward function uses analog voltages and is effective only for
position control. This function is used to:

» Shorten positioning time.

» Differentiate a position reference at the host controller to generate a speed

feed-forward reference.

* Input this reference together with the position reference to the servo amplifier.

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

Connect a position reference signal to PULS and SIGN (CN1-7, 8, 11, and 12) and a
speed feed-forward reference signal to V-REF (CN1-5 and 6).

Host controller

SGDH Servo amplifier

|—|DifferentiaIH Keg I—
Position

V-REFI bn300

reference

p (Pn102 Pn100

Integration
(Pn101)

Speed

urrent loo|

Servomotor

calculation

Kp: Position loop gain
Kgg: Feed-Forward gain
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] Using the Speed Feed-Forward Function

To use the speed feed-forward function, set the following parameter to 1.
Parameter Signal Setting Control Mode
Pn207.1 Speed Control Option Default Setting: 0 Position Control

This setting enables the speed feed-forward function.

Pn207.1 Setting T-REF Function
0 None.
1 V-REF terminal used for speed feed-forward input.
u Setting

Speed feed-forward is set using parameter Pn300.

The default setting at Pn300 is 600. If, for example, the speed feed-forward value is
+6V, then speed is limited to +£100% of the rated torque.

. Setting
Parameter Signal (0.01V/Rated Speed) Control Mode
Speed Reference Input Adjustment Setting Range: 150 to 3000 -
Pn300 Factor Default Setting: 600 Position Control




Sigma II User’s Manual Chapter 5: Parameter Settings and Functions

5.2.10

: — (/N-CL: ON)  (/P-CL: ON
Torque limit value —NLT REF Pn400 ( )

R + A +
Speed reference —»O5 Pn300 =0 gain Torque
- (Pn100) * , reference

Torque Limiting by Analog Voltage Reference

Torque limiting by analog voltage reference limits torque by assigning a torque
analog voltage to the T-REF terminal (CN1-9 and 10). It cannot be used for torque
control because the torque reference input terminal T-REF is used as an input
terminal.

Torque is limited at the forward run side when the P-CL signal turns ON; and is
limited at the reverse run side when the N-CL signal turns ON.

Pn402

Pn404
(/P-CL: ON)

Speed loop

Integration
(Pn101)

Pn405 Pn403
Speed feedback  (/N-CL: ON) Torque limit

n Using Torque Limiting by Analog Voltage Reference
To use this function, set the following parameter to 3:
Parameter Signal Setting Control Mode
(rpm)
Speed Control Option T Speed Control
Pn002.0 (T-REF Terminal Allocation) Default Setting: 0 Position Control
This parameter can be used to enable torque limiting by analog voltage reference.
Pn002.0 Setting T-REF Function
0 None.
1 T-REF terminal used for external torque limit input.
2 T-REF terminal used for torque feed-forward input.
3 T-REF terminal used for external torque limit input when P-CL and N-CL are valid.

This function cannot be used with the torque feed-forward function described in
5.2.8 Torque Feed-Forward Function.

To use this function, verify how input signals have been allocated. (Refer to Section
5.3.3 Input Circuit Signal Allocation). The following table outlines factory default
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settings.
lhpUt Signal Level Description Comments
Signal
. w » T Limit value: either Pn404 or
CN1-45is at “L” level when | Torque is limited at the ’ : :
ON forward run side. T-REF input, whichever is
smaller.
fP-cl T is not limited at th
Ty wgn orque is not limited at the —
8[;1'1: 45 is at “H” level when forward run side.
Normal Operation
. w » T Limit value: either Pn405 or
CN1-46 is at “L” level when | Torque is limited at the p : :
ON reverse run side. T-REF input, whichever is
smaller.
IN-CL T is not limited at th
Y wgn orque is not limited at the —
8[}\:1'1: 46 is at “H” level when forward run side.
Normal operation.
[ Setting

The torque limit is set at parameter Pn400.

The default setting at Pn400 is 30. If, for example, the torque limit is £3V, then
torque is limited to 100% of the rated torque. (A torque value higher than 100%
torque is clamped at 100%.)

Parameter Signal Setting Control Mode
(rpm)
Torque Reference Input Adjust- Setting Range: 0 to 100
Pn400 ment Factor Default Setting: 30 Speed/Torque Control

When either the P-CL or the N-CL signal is turned ON, the following torque limits
become valid simultaneously.

Parameter Signal Setting Control Mode
(rpm)
Pn404 Forward Run Side External Torque | Setting Range: 0 to 800 Speed/Torque Control,
Limit Default Setting: 100 Position Control
Pn405 Reverse Run Side External Torque | Setting Range: 0 to 800 Speed/Torque Control,
Limit Default Setting: 100 Position Control
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5.2.11 Reference Pulse Inhibit Function (/INHIBIT)

This function inhibits the servo amplifier from counting input reference pulses
during position control. The servomotor remains locked (clamped) while the

function is in use. The /P-CON(/INHIBIT) signal is used to enable or disable the

function.

Servo Amplifier

Reference —»¢
pulse

P-CON

P-CON (INHIBIT)

Error
counter

0
N_

(INHIBIT) ™™

Feedback pulse

mUsing Reference Pulse Inhibit Function (/INHIBIT)

To use the inhibit function, set the parameter as shown below.

Parameter Signal Setting Control Mode
(rpm)
Pn000.1 Control Method Selection Default Setting: 0 Position Control

The following settings enable the inhibit function.

Pn000.1 Setting

Description

1

Enables the inhibit function.
Always counts reference pulses.

Enables the inhibit function. The /P-CON (/INHIBIT) signal is used to
enable or disable the inhibit function.

/P-CON (/INHIBIT)

Description

OFF Counts reference pulses.
Prohibits the servo amplifier from
ON counting reference pulses.

The servomotor remains locked.

Note: Parentheses () around an /INHIBIT signal indicate that a signal has been allocated to the input circuit.

See 5.3.3 Input Circuit Signal Allocation for more details.
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Relationship between Inhibit Signal and Reference Pulses

/INHIBIT signal_ON____ | OFF |__on
(/P-CON) : :
Reference —'_I . L I—
pulse I -
—P;—:<—t1 —>—<— t2
—>
t1,12>0.5ms

Input reference pulses
are not counted
during this period.
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5.3 Setting Up the Servo Amplifier

This section describes the procedure for setting parameters to operate the SGDH servo
amplifier.

5.3.1 Parameters

The Sigma II Series servo amplifier provides many functions and has parameters
that allow the user to specify functions and perform fine adjustments.

Servo amplifier

Parameters

o
B
)
C

HI[{I=F] o

A panel operator or
digital operator is used
to set parameterts.

Lplp Iy
—x

B
b

Parameters are divided into the following three groups.

Parameter Function
Pn000 to Pn601 Specify servo amplifier functions, set servo gains, etc.
Fn000 to Fn012 Execute auxiliary functions such as JOG Mode operations

and origin searches.

Enable monitoring the motor speed and torque reference on
Un000 to Un00D the panel display.

Note: Appendix B shows a list of parameters provided for reference. See 7.1.6 Operation in Parameter
Setting Mode for more details on the procedure for setting parameters.
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5.3.2 JOG Speed

Use the following parameter to set or modify motor speed when operating the
servomotor from a panel or digital operator.

Parameter Signal S((:;tr[r:])sg Description
Setting Range: 0 to 10000 Speed/Torque Control,
Pn304 JOG Speed Default Setting: 500 Position Control

Use this parameter to set the motor speed when operating the servomotor from a
panel or digital operator. If the setting is higher than the maximum motor speed of
the servomotor, then the servomotor will rotate at its maximum speed.

@'——_\

r—*(___———_w—

ClEEIEE

<220
SERVOPACK JUSP-OPO2A

¥ YASKAWA

Digital Operator

5-52

£
YASKAWA

SERVOPACK 200V
SGDH-

8

]

MODE/SET & ; patad

Panel Operator
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5.3.3 Input Circuit Signal Allocation
The functions allocated to sequence input signal circuits can be changed. CN1
connector input signals are allocated with the default settings as shown in the
following table.
CN1 Default Setting
Connector | Input Terminal
Terminal Name Symbol Name
Numbers
40 SI0 /S-ON Servo ON
) (Proportional control refer-
41 Si1 /P-CON ence) *
42 SI2 P-OT Forward run prohibit
43 SI3 N-OT Reverse run prohibit
44 Sl4 /ALM-RST Alarm reset
45 SI5 /P-CL (Forward current limit) *
46 SI6 /N-CL (Reverse current limit) *
Note: * The functions of these input signals are automatically switched according to the setting at
parameter Pn000.1 as long as Pn50A.0 is set to 0.
The following parameter is used to enable input signal allocation.
Parameter Signal Setting Description
Pn50A.0 Input Signal Allocation Mode Default Setting: 0 Sggﬁiﬂgggﬁﬁo?o”tm"
Pn50A.0 Setting Description
0 Default setting for sequence input signal allocation.
This setting is the same as Yaskawa SGDB-CADOservo amplifiers.
1 Enables any sequence input signal settings.

Note: The default setting for parameter Pn50A.0 is 0. Functions and applications in this manual are
generally described for the factory defaults.

] Input Signal Allocation

The following signal can be allocated when Pn50A.0 is set to 1.

Servo amplifier

CN1

/S-ON 40 (S10) « CN1-40 is default set for

L0 41 (SI1) the /S-ON input signal.
. 1

Determines k== 42 (SI12)

terminal 1

allocation r-->Q 43(SI) Any terminal from CN1-40 to

for input [l 44 (S14) 46 can be allocated to the

signals. L-- 45 (SI5) /S-ON signal through the
L 46 (S16) Pn50A.1 parameter.
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The following table shows the parameter default settings for input settings 1 to 4.

Parameter Signal Setting Description
Pn50A Input Signal Selection 1 Default Setting: 2100 gggﬁicé/r;rcgg#terocliontrol,

Speed/Torque Control,

Pn50B Input Signal Selection 2 Default Setting: 6543 Position Control
Pn50C Input Signal Selection 3 Default Setting: 8888 SpeedTorque Control,

8888 Speed/Torque Control,

Pn50D Input Signal Selection 4 Default Setting: Position Control

Select the input terminal on the CN1 connector that will be used for each input
signal.

5-54
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] Examples of Input Signal Allocation

The procedure used to allocate sequence input signals is described using the /S-ON
signal as a typical example.

PnSQA.1 Description
Setting
0 Inputs the /S-ON signal from the SI10 (CN1-40) input terminal.
1 Inputs the /S-ON signal from the SI1 (CN1-41) input terminal.
2 Inputs the /S-ON signal from the SI2 (CN1-42) input terminal. ﬁ‘gr’:g;fda”ty:
3 Inputs the /S-ON signal from the SI3 (CN1-43) input terminal. Servo ON signal is
4 Inputs the /S-ON signal from the Sl4 (CN1-44) input terminal. z/(a)“,\?) when low
5 Inputs the /S-ON signal from the S15 (CN1-45) input terminal.
6 Inputs the /S-ON signal from the S16 (CN1-46) input terminal.
7 Sets /S-ON signal so that it is always valid.
8 Sets /S-ON signal so that it is always invalid.
9 Inputs the S-ON signal from the SI0 (CN1-40) input terminal.
A Inputs the/S-ON signal from the SI1 (CN1-41) input terminal.
B Inputs the S-ON signal from the SI2 (CN1-42) input terminal. ﬂgggigr?_'ar‘tyi
C Inputs the S-ON signal from the SI3 (CN1-43) input terminal. Valid at OFF
D Inputs the S-ON signal from the SI4 (CN1-44) input terminal. g—ll\lleszg:zg;nth Servo
E Inputs the S-ON signal from the S15 (CN1-45) input terminal.
F Inputs the/S-ON signal from the S16 (CN1-46) input terminal.

As shown in the table above, the /S-ON signal can be allocated to any input terminal
from SIO to SI6. /S-ON is always input when Pn50A.1 is set to 7, and an external
signal line would therefore not be needed because the servo amplifier will determine
whether the servo is ON or OFF.

The /S-ON signal is not used when Pn50A.1 is set to 8. This setting is meaningful
only in the following instances.

*  When the factory set input signal are to be replaced by another input signal.

* The signal must be left ON (low level) during normal operation to make the
signal valid when OFF (high level) when forward run prohibit (P-OT) and
reverse run prohibit (N-OT) are input. The input terminal signal line must be left
ON even in system configurations that do not require this signal, but unnecessary
wiring can be eliminated by setting Pn50A.1 to 8.

+ By setting 9 to F, the signal polarity can be reversed.
Note: Several signals can be allocated to the same input circuit.
When the servo is ON, the forward run prohibit or reverse run prohibit signal is used.

At a setting with inverted polarity, the failed safe operation may not be possible in the case of
signal line disconnection.
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| Allocating Other Input Signals

Input signal allocation can be changed as shown below.

Input Signal Parameter
; Description
Name Appllcgble Number | Setting
Logic
0 Inputs the specified signal from SI0 (CN1-40).
1 Inputs the specified signal from SI1 (CN1-41).
2 Inputs the specified signal from SI2 (CN1-42).
3 Inputs the specified signal from SI3 (CN1-43).
4 Inputs the specified signal from Sl4 (CN1-44).
5 Inputs the specified signal from SI5 (CN1-45).
6 Inputs the specified signal from S16 (CN1-46).
Proportional Control Reference ON Pr50AD 7 Sets the specified signal to always enabled.
(/P-CON) (low level) ' 8 Sets the specified signal to always disabled.
9 Inputs the specified inverse signal from SI0 (CN1-40).
A Inputs the specified inverse signal from SI1 (CN1-41).
B Inputs the specified inverse signal from SI2 (CN1-42).
C Inputs the specified inverse signal from SI3 (CN1-43).
D Inputs the specified inverse signal from Sl4 (CN1-44).
E Inputs the specified inverse signal from SI5 (CN1-45).
F Inputs the specified inverse signal from SI6 (CN1-46).
Forward Run Prohibit
(P-OT) OFF Pn50A.3
Reverse Run Prohibit (high level) | pn50B.0
(N-OT)
Alarm Reset Pn50B.1
(/ARM-RST)
Forward Current Limit ON Pn50B.2
(/P-CL) (low level)
Reverse Current Limit Pn50B.3
(IN-CL)
Contact Input Speed Control Pn50C.0
Selection
(/SPD-D)
Contact Input Speed Control Pn50C.1 | OtoF | Sameasabove.”
Selection —
(/SPD-A)
Contact Input Speed Control Pn50C.2
Selection
(/SPD-B)
Control Mode Selection Pn50C.3
(/C-SEL)
Zero Clamp Pn50D.0
(/IZCLAMP) ON
Reference Pulse Inhibit (lowlevel) | pn5oD.1
(/INHIBIT)
Gain Switching Pn50D.2
(/G-SEL)

Note: "Same as above” means that input signals and terminals SI0 to SI6 are enabled or disabled

through parameter settings 0 to 8.
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5.3.4 Output Circuit Signal Allocation

n Output Signal Allocation
Output signal functions can be allocated to the sequence signal output circuits shown
below.
CN1 Copnector Output Terminal Default Setting
Terminal N Comments
Numbers ame Symbol Name
/V-CMP+ o ]
25 (/COIN+) Speed coincidence The signal output
SO1 detection (positioning will vary depending
26 (SG) /(YC-)((:)'YII\IP—_) completed) on the control mode.
27 /ITGON+ . .
S02 Rotation detection —
28 (SG) ITGON-
29 /S-RDY+
SO3 Servo ready —
30 (SG) /S-RDY—
u Output Signal Selection Default Settings

The output signal selection parameters and their default settings are shown below.

Parameter Signal Setting Description
Pn50E Output Signal Selections 1 Default Setting: 3211 SpeedTorque Control,

Speed/Torque Control,

Pn50F Output Signal Selections 2 Default Setting: 0000 Position Control
Pn510 Output Signal Selections 3 Default Setting: 0000 SpeediTorque Control,

Select the CN1 connector terminals that will output the signals.

Pn50E.O to Pn510.0

1
o SO1 (CN1-25, 26)
Output O/C 2 S02 (CN1-27, 28)
3
O

signal
SO3 (CN1-29, 30)
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] Allocating Other Output Signals
Parameter
Output Signal Description
Number | Setting
0 Disabled. (Not used for the specified output
signal.)
1 Outputs the specified signal from the SO1
Positioning Completed | o z0e o (CN1-25 and 26) output terminal.
(/COIN) ' 5 Outputs the specified signal from the SO2
(CN1-27 and 28) output terminal.
3 Outputs the specified signal from the SO3

(CN1-29 and 30) output terminal.

Speed Coincidence

Detection Pn50E.1 Oto3

(/V-CMP)

Rotation Detection

(ITGON) Pn50E.2 Oto3

Servo Ready

(/S-RDY) Pn50E.3 Oto3

Torque Limit Detection | 5 =4F 0to 3 Same as above (Output signals are disabled or
(/CLT) allocated to output terminals SO1 to SO3
Speed Limit Detection through parameter settings 0 to 3).
(VLT) Pn50F .1 Oto3

Brake Interlock

(/BK) Pn50F.2 0to3

Warning

(/WARN) Pn50F.3 0to3

Near

(INEAR) Pn510.0 O0to3

Not used — — —

Note: Signals are output with OR logic when multiple signals are allocated to the same output circuit.
Signals that are not detected are invalid. For example, the positioning completed signal /COIN is
invalid in Speed Control Mode.

The following parameters can be used to invert the signals on output terminals SO1

to SO3.
Parameter Signal Setting Description
Pn512 Output Signal Inverted Setting Default Setting: 0000 Sggﬁigq %rg#t?o(l)ontrol,

These settings specify which of the connector CN1 output signals are to be inverted:

Parameter
Output Terminal Description
Number Setting
SO1 0 Does not invert the signal.
Pn512.0
(CN1-25, 26) 1 Inverts the signal.
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Parameter
Output Terminal Description
Number Setting

S02 0 Does not invert the signal.
Pn512.1
(CN1-27, 28)

Inverts the signal.

1
0 Does not invert the signal.
SO3(CN1-29, 30) Pn512.2 -
1 Inverts the signal.

Not used. Pn512.3 — —

5.3.5 Control Mode Selection

The SGDH servo amplifier offers speed control, position control, torque control, and
the other control modes shown in the following table.

The following parameter is used to set the control mode.

Parameter Signal Setting Description

Speed/Torque Control,

Pn000.1 Control Mode Selection Default Setting: 0 Position Control

Pn000.1 Setting Control Mode
0 Speed Control (Analog Reference)

Position Control (Pulse Train Reference)

Torque Control (Analog Reference)

Contact Input Speed Control Selection (Contact Reference)

Contact Input Speed Control Selection (Contact Reference) <» Speed Control
(Analog Reference)

A | WOIN| =~

Contact Input Speed Control Selection (Contact Reference) «<» Position Control
(Pulse Train Reference)

(¢)]

Contact Input Speed Control Selection (Contact Reference) <> Torque Control
(Analog Reference)

Position Control (Pulse Train Reference) «» Speed Control (Analog Reference)

Position Control (Pulse Train Reference) <> Torque Control (Analog Reference)

Torque Control (Analog Reference) <> Speed Control (Analog Reference)

Speed Control (Analog Reference) <> Zero Clamp Control

W|>|o©|w|(N| O

Position Control (Pulse Train Reference) <> Position Control (Inhibit)

] Description of Control Modes

The control modes are described below.
Speed Control (Analog Reference)

This mode controls speed using an analog voltage input reference. See 5.2.1 Speed
Reference.
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Position Control (Pulse Train Reference)

This mode controls positioning using a pulse train input reference. See 5.2.2
Position Reference.

Torque Control (Analog Reference)

This mode controls torque using an analog voltage input reference. See 5.2.7 Using
Torque Control.

Contact Input Speed Control Selection (Contact Reference)

This mode uses the /P-CON (/SPD-D), /P-CL (/SPD-A), and /N-CL (/SPD-B) input
signals to control speed as it switches among the three preset operating speeds in the
servo amplifier. See 5.2.6 Contact Input Speed Control.

Contact Input Speed Control Selection (Contact Reference) <>
Speed Control (Analog Reference)

This mode controls speed by switching between contact reference and analog
voltage reference speed control. Analog voltage reference speed control is enabled
when both /P-CL (/SPD-A) and /N-CL (/SPD-B) input signals are OFF (high level).
See 5.2.6 Contact Input Speed Control.

Contact Input Speed Control Selection (Contact Reference) <>
Position Control (Pulse Train Reference)

This mode switches between contact reference speed control and pulse train
reference position control. Pulse train reference position control is enabled when

both /P-CL (/SPD-A) and /N-CL (/SPD-B) input signals are OFF (high level). See
5.2.6 Contact Input Speed Control.

Contact Input Speed Control Selection (Contact Reference) <>
Torque Control (Analog Reference)

This mode switches between contact reference speed control and analog voltage
reference torque control. Torque control using an analog voltage reference is
enabled when both /P-CL (/SPD-A) and /N-CL (/SPD-B) input signals are OFF
(high level). See 5.2.6 Contact Input Speed Control.

Position Control (Pulse Train Reference) <> Speed Control (Analog
Reference)

This mode switches between position and speed control through the /P-CON
(/C-SEL) signal.
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Position Control (Pulse Train Reference) <> Torque Control
(Analog Reference)

This mode switches between position and torque control through the /P-CON
(/C-SEL) signal.

Torque Control (Analog Reference) <> Speed Control (Analog
Reference)

This mode switches between torque and speed control through the /P-CON (/C-SEL)
signal. See 5.2.7 Using Torque Control.

Speed Control (Analog Reference) <> Zero Clamp

This speed control mode is used to set the zero clamp function when the servo
amplifier is stopped. Zero clamp operates when the /P-CON (/ZCLAMP) signal is
ON (low level). See 5.4.3 Using the Zero Clamp Function.

Position Control (Pulse Train Reference) <> Position Control
(Inhibit)

This mode controls positioning by inhibiting reference pulse input through the
/P-CON (/INHIBIT) signal. See 5.2.11 Reference Pulse Inhibit Function (/
INHIBIT)
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5.4 Setting Stop Functions

This section describes the procedure used to stop the servo amplifier properly.

5.4.1 Adjusting Offset

] When the Servomotor Will Not Stop

The servomotor may rotate at very low speed and not stop even when 0V is specified
as the reference voltage for servo amplifier speed and torque control (analog
reference). This happens when the reference voltage from the host controller or
external circuit is slightly offset (in mV units). The servomotor will stop if this
offset is properly adjusted to OV.

Reference Reference 4
voltage  Offset voltage 7
% — Offset
L7 corrected by
/ ’ the servo
/ amplifier
//
/ Reference Offset adjustment 7 Reference
speed or ‘ speed or
torque torque
[ Reference Offset Adjustment
The following methods can be used to adjust the reference offset to OV.
Adjustment Method Result
Automatic Adjustment of Reference Offset The reference offset is automatically adjusted to OV.
Manual Adjustment of Reference Offset The reference offset can be set to a specified value.

Note: Use manual rather than automatic adjustment if a position control loop is formed in the host con-
troller.

See the following sections in Chapter 7 Using the Digital Operator for more details
on adjustment procedures.

Adjustment Method Reference Source

éLfthSoer?atic Adjustment of Reference 7.2.3 Automatic Adjustment of the Speed and Torque Reference Offset

E)/Ifafr;gtal Adjustment of Reference 7.2.4 Manual Adjustment of the Speed and Torque Reference Offset
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5.4.2 Servo OFF Stop Mode Selection

To stop the servomotor by applying the dynamic brake (DB), set the desired mode in
the following parameter. The servomotor will stop due to equipment friction if the
dynamic brake is not applied.

Parameter Signal Setting Description
(ms)
Pn001.0 Servo OFF or Alarm Stop Mode | Default Setting: 0 Sgsﬁigqggﬁgo?omro"

The SGDH servo amplifier turns OFF under the following conditions:
* The Servo ON input signal (/S-ON, CN1-40) is turned OFF.
* A servo alarm occurs.

* Power is turned OFF.

S&?,/:O Stop mode After stopping
0
briooo Hold dynamic brake |
Dynamic
brake stop
p Coast status |

Pn001.0
=2

gtg?ft toa —| Coast status |

Specify the Stop Mode if any of these occurs during operation.

Pn001.0 Setting Result
0 Uses the dynamic brake to stop the servomotor.
Maintains dynamic brake after the servomotor stops. 1
1 Uses the dynamic brake to stop the servomotor.
Releases dynamic brake after the servomotor stops, and the servomotor coasts to a stop.
2 Coasts the servomotor to a stop.2)
The servomotor is turned OFF and motion stops due to equipment friction.

Note: *1. If the servomotor is stopped or moving at extremely low speed, it will coast to a stop.
*2. For the following servo amplifiers, the DB circuit is turned ON when the main power supply is

OFF:

30 to 200W for 100V: SGDH-A3BE to -02BD
30 to 1500W for 200V: SGDH-A3AE to -15AE
0.5 to 7.5kW for 400V: SGDH-05DE to -75DE

For the above servo amplifiers, the DB Circuit is turned ON when the control power supply is OFF.

If the DB circuit needs to be turned OFF when the main power supply or the control power
supply is OFF, disconnect the servomotor wiring (U, V, and W).

Note: The dynamic brake is an emergency stop function. Do not repeatedly start and stop the servomo-
tor using the servo ON signal (/S-ON) or by repeatedly turning power ON and OFF.

Servo amplifier Servomotor
Note: Dynamic brake (DB) is a common way of quickly stopping C)
a servomotor by electrically shorting its electrical windings.
The DB circuit is incorporated into the servo amplifier. )
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5.4.3 Using the Zero Clamp Function

] Zero Clamp Function

The zero clamp function is used for systems where the host controller does not form
a position loop for the speed reference input. In other words, this function is used to
stop and lock the servomotor even when the input voltage of speed reference V-REF
is not OV. An internal position loop is temporarily formed to clamp the servomotor
within one pulse when the zero clamp function is turned ON. Even if the servomotor
is forcibly rotated by external force, it will still return to the zero clamp position.

A speed reference lower than
the Pn501 setting is ignored. StOpS
/ precisely.

Host controller Speed reference
—=  V-REF

| [ ROTOOBIRY -co,

(/Z-CLAMP)

o)

‘0 is
.
]
1
1
1
:
H
B = B

D Lpap L 1

0

| Parameter Setting

Set the following parameter so that the input signal /P-CON (/ZCLAMP) can be
used to enable or disable the zero clamp function.

Parameter Signal Setting Description
(ms)
Pn000.1 Control Method Selection Default Setting: 0 Speed Control
Input /P-CON CN1-41 Proportional Control, etc. gggﬁicé/r;r%rgﬁtero(iontrol,

Note: The /ZCLAMP signal can be used when an input circuit signal is allocated. See 5.3.3 Input
Circuit Signal Allocation for more details.

Pn000.1 Setting Control Mode

Zero Clamp Control Mode "
This mode allows the zero clamp function to be Servo amplifier
set when the servomotor stops.
* The speed reference is input from V-REF | o o} reference V-REF

(CN1-5). —— ] CN15
* /P-CON (/ZCLAMP)(CN1-41) is used to

turn the zero clamp function ON and OFF. Zero clamp P-CON| ~N1-a1

A [ZCLAMP

CN1-41is Turns the zero )
open (OFF). clamp function OFF. Zero clamp is performed when the

- following two conditions are satisfied:
CN1-41is OV | Turns the zero + /P-CON (/ZCLAMP) is ON.
(ON). clamp function ON. « Speed reference is below the

setting designated at Pn501.
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[ Setting Motor Speed
Use the following parameter to set the motor speed level at which zero clamp is
performed
Parameter Signal S((:;tr']:])g Description
Pn501 Zero Clamp Level 82}23% l;g?[?neg:, 01(t)° 10000 Speed Control

If zero clamp speed control is selected, set the motor speed at which zero clamp is to
be performed. The maximum speed will be used if the value of Pn501 is set higher
than the maximum speed of the servomotor.

Zero Clamp Conditions

Zero clamp is performed when all the following conditions are satisfied:
» Zero clamp speed control is selected (parameter Pn000.1 is set to A).
+ /P-CON (/ZCLAMP)(CN1-41) is ON (0V).

» Speed reference drops below the setting level of Pn501.

V-REF speed reference
Speed P

Time
(ON)

1

1

Closed :

1

/P-CON (/ZCLAMP) input—| Open (OFF)-l ;

1 1

Zero clamp is performed —3) <> —

1 !

Note: When the /ZCLAMP signal is allocated, the zero clamp operation will be used even for speed
control (Pn000.1 = 0).
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5.44

Note: The brake built into the servomotor SGMIOH with brakes is a de-energization brake, which is
used only to hold and cannot be used for braking. Use the holding brake only to hold a stopped

Using the Holding Brake

The holding brake is used when a servodrive controls a vertical axis. In other words,
a servomotor with brake prevents the movable part from shifting due to the force of
gravity when system power goes OFF.

Servomotor

Holding brake

shifting due to gravity when

l Prevents the movable part from
system power goes OFF.

motor. Brake torque is at least 120% of the rated motor torque.

Holding brakes are generally used for vertical load applications or when an external
force must be applied to the shaft to prevent rotation due to gravity or another
external force. Incorrect wiring or application of abnormal voltage to the servo
amplifier output may cause damage to the amplifier and/or the machine. Therefore,
care must be exercised when wiring the holding brake circuit. Please observe the
following precautions and check the brake circuit wiring carefully.

Caution

 Faulty wiring or abnormal voltage may cause short-circuit failure in
the output circuit of the servo amplifier

* Short-circuit failure of the brake signal (/BK) could cause machine
break-down and/or physical injury.

* Check the wiring and perform trial runs with caution, especially with
vertical load applications, and be sure to follow appropriate safety
procedures
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Addition of an outside interlock:

Safety can be enhanced by the addition of an interlock circuit.
Please examine the operation sequence of the emergency stop circuit in accordance
with your system requirements. Asuggested interlock circuit is shown below:

Relay Circuit Example

5 to 24 VDG E"Sm 0 "
FrE B T
- 1

[il:'J—E—J Suree
o Polyswitchﬁy abzorber

ov

SERVOPACK

powersupply

Note: The maximum allowable voltage and current capacities for photocoupler output circuits are as
follows:

= Voltage: 30 VDC
* Current: 50 mA DC

] Wiring Example

Use the servo amplifier contact output signal /BK and the brake power supply to
form a brake ON/OFF circuit. The following diagram shows a standard wiring
example.

Servomotor
Servo amplifier with brake

Power supply

L1
L2
L3
L1C
L2C

CN1-1
/BK+*

@§<c

+24V

CN1-2
/BK-*

_|AC DC

Brake Power Supply
(Provided by Customer)

*CN1-1 /BK+and CN1-2 /BK- are the output terminals allocated at parameter Pn50F.2.

Speed/Torque Control,
Output /BK Brake Interlock Output Position Control
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This output signal controls the brake when using a servomotor with a brake and does
not have to be connected when using a servomotor without a brake.

State Status Result
ON: Closed or low level Releases the brake.
OFF: Open or high level Applies the brake.
Related Parameters
Parameter Description
Pn506 Time Delay from Brake Reference until Servo OFF
Pn507 Speed Level for Brake Reference Output during Motor Operation
Pn508 Timing for Brake Reference Output during Motor Operation

The following parameter must be selected to determine the location of the output
signal, when the /BK signal is used.

Parameter Signal Setting Description
Pn50F Output Signal Selections 2 Default Setting: 0000 Speed/Torque Control,
PnS0F.2 Input terminals
]
/BK SO— CN1-25, 26 (SO1)
Brake interlock o2 CN1-27, 28 (S02)
output o> | CN1-29, 30 (SO3)

Select the /BK output terminal.

Output Terminal (CN1)
Parameter Setting

1 2
0 — —
1 25 26

Pn50F.2

2 27 28
3 29 30

Note: Signals are output with OR logic when multiple signals are allocated to the same output circuit.
Set other output signals to a value other than that allocated to the /BK signal in order to output the
/BK signal alone. See 5.3.4 Output Circuit Signal Allocation.
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| Brake ON Timing
If the equipment moves slightly due to gravity when the brake is applied, set the
following parameter to adjust brake ON timing.
. Setting o
Parameter Signal (10ms) Description
PN506 Brake Reference Servo OFF Setting Range: 0 to 50 Speed/Torque Control,
Delay Time Default Setting: 0 Position Control

This parameter is used to set the output time from the brake control signal /BK until
the servo OFF operation (servomotor output stop) when a servomotor with a brake is

used.

/S-ON input
(CN1-40)

Servo ON/OFF
operation
(Servomotor
ON/OFF status)

Servo ON I Servo OFF

/BK output Release brakel 1ioiq with brake

Servomotor !

1
ON Servomotor OFF
1 1
4¢—p!
Servo OFF
time delay

With the standard setting, the servo is turned OFF when the /BK signal (brake
operation) is active. The equipment may move slightly due to gravity depending on
equipment configuration and brake characteristics. If this happens, use this
parameter to delay servo OFF timing.

This setting sets the brake ON timing when the servomotor is stopped. Use Pn507
and 508 for brake ON timing during operation.

Note: The servomotor will turn OFF immediately if an alarm occurs. The equipment may move due to
gravity in the time it takes for the brake to operate.
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n Holding Brake Setting

Set the following parameters to adjust brake ON timing so the holding brake is
applied when the servomotor stops.

Parameter Signal Setting Description

PNn507 Brake Reference Output Speed Setting Range: 0 to 10000rpm Speed/Torque Control,
Level Default Setting: 100rpm Position Control

Pn508 Timing for Brake Reference Output | Setting Range: 0to 100 x 10ms | Speed/Torque Control,
during Motor Operation Default Setting: 50 x 10ms Position Control

Set the brake timing used when the servo is turned OFF by input signal /S-ON
(CN1-40) or when an alarm occurs during motor operation.

/S-ON input
Power OFF by
/S-ON (CN1-40)
input or alarm
occurrence

Motor speed
(rpm)

Pn-507

Servo ON |
Servo OFF

Stop by dynamic brake

or coast to a stop.
! (Pn001.0)
1
_____ i
L

| Pn508 1

Brake ON timing when the servomotor stops must be adjusted properly because
servomotor brakes are designed as holding brakes. Adjust the parameter settings
while observing equipment operation.

/BK Signal Output Conditions During Servomotor Operation

The circuit is open under either of the following conditions:

*  Motor speed drops below the setting at Pn507 after servo OFF.

* The time set at Pn508 has elapsed since servo OFF.

The actual speed used will be the maximum speed even if Pn507 is set higher than the

maximum speed.
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5.5 Forming a Protective Sequence

This section describes the procedure for using I/0 signals from the servo amplifier to form
a protective safety sequence.

5.5.1 Using Servo Alarm and Alarm Code Outputs

The basic procedure for connecting alarm output signals is described below.

1/0 power supply

A

Servo amplifier _
+24V oV

—

Photocoupler cN1-31| ALM+
Photocoupler output levels per output node: - 9= ?_ N
+ Maximum operating voltage: 30Vp <— }%ﬁ I %mgxmm) M

+ Maximum output current: 50mApc CN1-32| ALM-

4 cN1-37] ALO1 -Ij- 'l:
4_
(ngmnﬁ\um)
Open collector output levels per output node: cN1-38| ALO2
+ Maximum operating voltage: 30Vp¢ <t < 7 I>
* Maximum output current: 20mApc q b ont-3e| ALO3 ]j-
‘ cn1-1f SG
~
\

Vov $0

Host controller

A suitable external I/O power supply must be provided by the user separately
because there is no internal 24V power supply in the servo amplifier.

The use of the photocoupler output signals is described below.

Output ALM+CN1-31 | Servo Alarm Output SpeedTorgue Control,

Output  ALM- CN1-32 Signal Ground for Servo Alarm Output Sggﬁi%g%rg#go?omm’

These alarms are output when a servo amplifier alarm is detected.

Servo amplifier

Al >
ALM output

Turns power OFF.

Form an external circuit so this alarm output (ALM) turns OFF the servo amplifier.

State Status Result
Circuit between CN1-31 and 32 is closed, and
ON CN1-31 is at low level. Normal state.
Circuit between CN1-31 and 32 is open, and
OFF CN1-31 is at high level. Alarm state.
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Alarm codes ALO1, ALO2 and ALO3 are output to indicate each alarm type.

The uses of open-collector output signals ALO1, ALO2, and ALO3 is described
below.

Output ALO1CN1-37 | Alarm Code Output Speed/Torque Control,

Position Control

Output ALO2 CN1-38 Alarm Code Output

Speed/Torque Control,
Position Control

Output ALO3 CN1-39 Alarm Code Output

Speed/Torque Control,
Position Control

Output /SG CN1-1 Signal Ground for Alarm Code Output

Speed/Torque Control,
Position Control

These signals output alarm codes to indicate the type of alarm detected by the servo
amplifier. Use these signals to display alarm codes at the host controller. See 9.2.3
Alarm Display Table for more on the relationship between alarm display and alarm
code output.

When a servo alarm (ALM) occurs, eliminate the cause of the alarm and set the
following /ALM-RST input signal to high level (ON) to reset the alarm.

Input

Speed/Torque Control,
/ALM-RST CN1-44 Alarm Reset Position Control

Note: 1.

The alarm reset signal is used to reset a servo alarm.

Form an external circuit so the servo amplifier turns OFF when an alarm occurs.
Alarms are reset automatically when the control power supply is turned OFF.
Alarms can also be reset using a panel or digital operator.

Encoder alarms cannot always be reset by inputting the /ALM-RST signal. In that case, turn the
control power supply OFF to reset the alarm.

When an alarm occurs, always eliminate the cause before resetting the alarm. See 9.2.1 Trouble-
shooting Problems with Alarm Displays for more details on troubleshooting the system when an
alarm occurs.
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5.5.2 Using the Servo ON Input Signal (/S-ON)

The basic use and wiring procedure for the Servo ON (/S-ON) input signal
(sequence input signal) is described below. Use this signal to forcibly turn OFF the
servomotor from the host controller.

1/0 power supply Servo amplifier
T +24v | +24v Phot
| IN CN1-47 3.3k0 cot?p(ljer
1 ==
Host controller | < :
_(3 /S'OUT CN1-40 <M-\' - _'
ov v

Speed/Torque Control,
Input /S-ON CN1-40 Servo ON Position Control

This signal is used to turn the servomotor ON and OFF.

CN1-40

State Status Result

Turns ON the servomotor: operates
ON Closed or low level according to signal input.
This is the default state.

Servomotor cannot operate.
OFF Open or high level Do not turn OFF the servomotor while it is
operating except in an emergency.

A CAUTION

* Do not use the Servo ON (/S-ON) signal to start or stop the motor. Always use an input reference
signal, such as Speed Reference to start or stop the servomotor.
Doing so will shorten the life of the servo amplifier.

Set the following parameter to 7 if the /S-ON signal will not be used.

Parameter Signal Setting Description
Pn50A.1 /S-ON Signal Mapping Default Setting: 0 Speed/Torque Control,

Servo amplifier

CN-40 The external short-circuit wiring shown
(/S-ON) in the figure can be omitted if the Servo ON
0 (/S-ON) input is not used.
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Pn5QA.1 Status Result
Setting
0 Enables the servo ON The servo is OFF when CN-40 is open, and is ON when
(/S-ON) input signal. CN1-40 is at OV.
7 Disables the servo ON | The servo is always ON, and has the same effect as
(/S-ON) input signal. shorting CN1-40 to OV.

Note See 5.3.3 Input Circuit Signal Allocation for other Pn50A.1 settings.

5.5.3 Using the Positioning Completed Output Signal (/COIN)

The basic use and wiring procedure for the positioning completed (/COIN) output
signal (photocoupler output signal) is described below. The signal is output to
indicate that servomotor operation is completed.

1/0 power supply
-4 +24v Aov

Servo amplifier

Photocoupler output levels per output node: [ CN1-25 /COIN+

+ Maximum operating voltage: 30Vpg < S -li T x
+ Maximum output current: 50mApc v §- ! CN1-26 /COIN-

Positioning Completed Output

Signal Position Control

Output /COIN CN1-25

This signal indicates that servomotor movement has been completed during position
control. The host controller uses the signal as an interlock to confirm that
positioning is completed.

Reference
w Servomotor
Speed D
_______ ‘EF_’Dﬁ_OIR
Error pulse : :
(Un008) J‘"—L__
/COIN
(CN1-25)
/COIN
State Status Result
ON Circuit between CN1-25 and 26 is Positioning is completed. (Position
closed, and CN1-25 is at low level. | error is below the setting.)
OFF Circuit between CN1-25 and 26 is Positioning is not completed. (Position
open, and CN1-25 is at high level. error is above the setting.)
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The following parameter is used to change the CN1 connector terminal that outputs
the /COIN signal.

Parameter Signal Setting Description
(rpm)
Pn50E Output Signal Selection 1 Default Setting: 3211 Position Control

The parameter is factory set so the /COIN signal is output between CN1-25 and 26.
See 5.3.4 Output Circuit Signal Allocation for more details on parameter Pn50E.

The following parameter is used to set the number of error pulses and to adjust the
output timing of the positioning completed signal.

Parameter Signal (referseﬁglengnits*) Description
Pn500 Positioning Completed Width Sggzlgt ggﬂ?n%- 07t0 250 Position Control

Note: *reference units for this parameter are the number of input pulses as defined using the electronic gear

function.

This parameter is used to set output timing for the positioning completed signal
(/COIN) when the position reference pulse is input and servomotor operation is
completed.

Set the number of error pulses in reference units.

Too large a value set at this parameter may output only a small error during
low-speed operation that will cause the /COIN signal to be output continuously.

The positioning completed width setting has no effect on final positioning accuracy.

Note: /COIN is a position control signal.

With the default setting, this signal is used for the speed coincidence output /V-CMP for speed

control, and it is always ON for torque control.
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5.5.4 Speed Coincidence Output (/V-CMP)

The basic use and wiring procedures for the speed coincidence (/V-CMP) output
signal (photocoupler output signal), used to indicate a match with the speed
reference, are described below. The host controller uses the signal as an interlock.

1/0 power supply

Servo amplifier —+-+24v Aov

1

Photocoupler output levels per output node: _ CN1-25| /V-CMP+ |
* Maximum operating voltage: 30Vp¢ +—— : § 14 T—A:a_‘
+ Maximum output current: 50mApc i §— ! CN1-26] /V-CMP-

Output /V-CMP CN1-25 g%‘ﬁl’ Coincidence Output Speed Control

This signal is output when the actual motor speed during speed control is the same as
the speed reference input.

N-CMP Status Result
State
ON Circuit between CN1-25 and 26 is Speed coincides. (Speed error is below
closed, and CN1-25 is at low level. | the setting).
OFF Circuit between CN1-25 and 26 is Speed does not coincide. (Speed error
open, and CN1-25 is at high level. is above the setting).

Motor
speed

Pn503

\ Reference speed

/V-CMP is output in this range.

The following parameter setting is used to change the CN1 connector terminal that
outputs the /V-CMP signal.

Parameter Signal Setting Description
(rpm)
Pn50E Output Signal Selections 1 Default Setting: 3211 Position Control

The parameter is default set so the /V-CMP signal is output between CN1-25 and 26.
See 5.3.4 Output Circuit Signal Allocation for more details on parameter Pn50E.
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The following parameter is used to set conditions for speed coincidence output.

Parameter Signal Setting Description
(rpm)
Speed Coincidence Signal Setting Range: 0 to 100
Pn503 Output Width Default Setting: 10 Speed Control

This parameter is used to set conditions for speed coincidence signal /TGON output.

The /V-CMP signal is output when the difference between the speed reference and
actual motor speed is below this setting.

Example:The /V-CMP signal turns ON at 1900 to 2100rpm if the parameter is set to 100 and the reference
speed is 2000rpm.

Note: /V-CMP is a speed control signal. With the default setting, this signal is used as the positioning
completed signal /COIN for position control, and it is always ON for torque control.

5.5.5 Using the Running Output Signal (/TGON)

The basic use and wiring procedures for the running (/TGON) output signal
(photocoupler output signal) are described below. The signal can be activated to
indicate that the servomotor is currently operating. It is used as an external

interlock.

1/0 power supply
——+24v Aov

Servo amplifier

Photocoupler output levels per output node:
* Maximum operating voltage: 30Vp¢ <——
* Maximum output current: 50mApc

CN1-27 | /TGON+

F =

CN1-28| /TGON-

Output /TGON CN1-27

Running Output Signal

Speed/Torque Control,
Position Control

[TGON Status Result
State
Servomotor is operating. (Motor speed
ON Closed or low level. is above the setting level).
OFF Open or high level. Servomotor is not operating. (Motor

speed is below the setting level).
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The following parameter setting is used to change the CN1 connector terminal that
outputs the /TGON signal.

Parameter Signal Setting Description
(rpm)
Pn50E Output Signal Selections 1 Default Setting: 3211 Position Control

The parameter is default set so the /TGON signal is output between CN1-27 and 28.
See 5.3.4 Output Circuit Signal Allocation for more details on parameter Pn50E.

This parameter is used to set output conditions for the operation detection output

signal /TGON.
Motor speed L
(Un000)
1 - -T- --------- 1
1
/TGON —| |_
Parameter Signal Setting Description
(rpm)
: ; Setting Range: 1 to 10000 Speed/Torque Control,
Fns02 Rotation Detection Level Default Setting: 20 Position Control

This parameter is used to set the speed at which the servo amplifier determines that
the servomotor is running and then to output an appropriate signal. The following
signals are generated when motor speed exceeds the preset level.

Signals generated when servomotor operation is detected:
+ /TGON

+ Status Indication Mode

*  Monitor Mode Un006

5-78



Sigma II User’s Manual Chapter 5: Parameter Settings and Functions

5.5.6 Using the Servo Ready Output Signal (/S-RDY)

The basic use and wiring procedures for the Servo Ready (/S-RDY) output signal
(photocoupler output signal) are described below.

Servo Ready means there are no servo alarms and the main circuit power supply is
turned ON. An added condition with absolute encoder specifications is that the SEN

signal is at high level and absolute data was output to the host controller.

1/0 power supply

Servo amplifier —-+24v Nov
Photocoupler output levels per output node: — CN1-29 | /S-RDY+ |
* Maximum operating voltage: 30Vpg —— , ‘gli iy T_’\:@_‘
+ Maximum output current: 50mApc T 23 CN1-30] /S-RDY-
1
1

Output /S-RDY CN1-29 Servo Ready Output Signal gggﬁgqcérg#tero(fontrol,

This signal indicates that the servo amplifier has completed all preparations and is
ready to receive the Servo ON signal.

/S-RDY Status Result
State
ON Closed or low level. Servomotor is ready.
OFF Open or high level. Servomotor is not ready.

The following parameter setting is used to change the CN1 connector terminal that
outputs the /S-RDY signal.

Parameter Signal Setting) Description
Pn50E Output Signal Selections 1 Default Setting: 3211 Position Control

The parameter is factory set so the /V-CMP signal is output between CN1-29 and 30.
See 5.3.4 Output Circuit Signal Allocation for more details on parameter Pn50E.
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5.5.7 Using the Warning Output Signal (/WARN)

The basic use and wiring procedure for the warning (/WARN) output signal
(photocoupler output signal) are given below.

The signal consists of the following two output signals.

1/0 power supply

Servo amplifier -4+ +24v A\ov
Photocoupler output levels per output node: _— CN1-1* JWARN+ |
+ Maximum operating voltage: 30Vpc <« j <. = ] T_TS_‘
+ Maximum output current: 50mApg u §- ! CNT-2" JWARN-
1
1

Note: *CNI1-1 and CN1-2 terminals are allocated using parameter PnSOF.3.

Output /WARN Warning Output Signal SpeediTorque Gontrol,

This output signal indicates an overload or regenerative overload warning.

/WARN Status Result
State
ON Closed or low level. Error warning.
OFF Open or high level. Normal operation. No warning.

The following parameter setting is used to change the CN1 connector terminal that
outputs the /WARN signal.

Parameter Signal Setting Description
. . . Speed/Torque Control,
Pn50F Output Signal Selections 2 Default Setting: 0000 Position Control

Pn50F.3 is used to allocate the /WARN output signals above.

Pn50F.3 Output Terminal (CN1-)
State %1 *
0 — —
1 25 26
2 27 28
3 29 30

Notes: *1 and *2 are output terminals allocated with parameter Pn 510.0.
Multiple signals allocated to the same output terminal follow Boolean OR logic. In order to use the /
WARN output signal alone, set other output signals to a value other than that allocated to the /WARN
signal. See 5.3.4 Output Circuit Signal Allocation.
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/WARN
Warning output
signal

Pn50F.3

o o

o3 |

Output terminals

CN1-25, 26 (SO1)
CN1-27, 28 (SO2)
CN1-29, 30 (SO3)

The following parameter is used to output warning details with an alarm code.

Parameter Signal Setting Description
P . . — Speed/Torque Control,
n001.3 Warning Code Output Selection | Default Setting: 0 Position Control

Pn001.3
Setting

Result

0

Outputs alarm codes alone for alarm codes
ALO1, ALO2 and ALO3.

Outputs both alarm and warning codes for
alarm codes ALO1, ALO2 and ALO3 and
outputs an alarm code when an alarm occurs.

The following warning codes are output in 3 bits.

Warning Warning Code Output
Indicati Warning Description
ndication ALO1 ALO2 ALO3
ON signal OFF signal OFF signal
A1 (low level) (high level) (high level) Overload
OFF signal ON signal OFF signal :
A.92 (high level) | (lowlevel) | (highlevel) | Regenerative overload
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5.5.8 Using the Near Output Signal (/NEAR)

The basic use and wiring procedures for the near (/NEAR) output signal
(photocoupler output signal) are described below. The signal is a sequence signal
that is generally output together with the positioning completed signal (/COIN), and
it is used to indicate the servomotor is close to completing operation.

1/0 power supply
-4 +24v Aov

Servo amplifier

Photocoupler output levels per output node: —_— = CN1-1* INEAR+ |
+ Maximum operating voltage: 30Vp¢ 4__[ j%li 12 1'_'\:&_‘

. N1-2* -
+ Maximum output current: 50mAp¢ : c NEAR

1

Note: *CNI1-1 and CN1-2 terminals are allocated using parameter Pn510.0.

| Output /NEAR | Near Output Signal | Position Control |

The host controller can use the /NEAR signal to prepare the next motion sequence
before receiving the positioning completed signal. This reduces the time required to
complete the desired motion profile.

/NEAR Status Result
State
ON Closed or low level. The servomotor has nearly completed operation. (Posi-

tion error is below the near signal setting range.)

The servomotor is not close to completing operation.
(Position error is above the near signal setting range.)

To use the /NEAR signal, an output terminal must be allocated with the parameter
below.

OFF Open or high level.

Parameter Signal Setting Description
Pn510 Output Signal Selections 3 Default Setting: 0000 Position Control

Pn510.0 is used to allocate the /NEAR output signals above.

Pn510.0 Output Terminal (CN1-)
State 1 5
0 — —
1 25 26
2 27 28
3 29 30

Notes: *1 and *2 are output terminals allocated with parameter Pn 510.0.
Multiple signals allocated to the same output terminal follow Boolean OR logic. In order to use the /
WARN output signal alone, set other output signals to a value other than that allocated to the /WARN
signal. See 5.3.4 Output Circuit Signal Allocation.
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The following parameter is used to set the timing for /NEAR signal output.

Parameter Signal (referseeljgggunit*) Description
Pn504 INEAR Signal Width Setting gggﬁn‘g, 110250 Position Control

*The number of input pulses defined using the electronic gear function.

Generally set the near signal width higher than the positioning completed width.
Also see 5.5.3 Using the Positioning Completed Output Signal (/COIN) .

Reference
Servomotor

Speed

— [
Errorpulseo/iﬁ\
INEAR J |—

L

/COIN J

5.5.9 Handling Power Loss

The following parameter is used to specify whether to generate an alarm when
power loss occurs.

Parameter Signal Setting Description
(ms)
. Setting Range: 20 to 1000 Speed/Torque Control,
Pn509 Momentary Hold Time Default Setting: 20 Position Control

The servo amplifier turns the servomotor OFF if it detects a voltage drop in the
power supply. The default setting of 20ms means that servomotor operation will
continue if power is lost for less than 20ms.

In the following instances, however, either a servo alarm is generated or control is
lost (equivalent to normal power OFF operation) regardless of the parameter setting.

*  When an insufficient voltage alarm (A.41) occurs during power loss with a large
servomotor load.

* Loss of the control power supply is equivalent to normal power OFF operation,
thus control is lost.
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5.6 Selecting a Regenerative Resistor

When the servomotor operates in generator mode, power is returned to the servo amplifier
side. This is called regenerative power. The regenerative power is absorbed by charging
the smoothing capacitor, but when the capacitor’s charging limit is exceeded, the
regenerative power is then reduced by the regenerative resistor.

The servomotor is driven in regeneration (generator) mode in the following conditions:
*  While decelerating to a stop during acceleration/deceleration operation.

» With a load on the vertical axis.

* During continuous operation with the servomotor driven from the load side (negative
load).

The capacity of the servo amplifier’s built-in regenerative resistor is designed for

short-term operation only, such as the deceleration stop period. Operation under a

negative load is not possible.

If the regenerative power exceeds the processing capacity of the servo amplifier, install an

external regenerative resistor. The following table shows the specifications of the servo

amplifier’s built-in resistor and the amount of regenerative power (average values) that it

can process.

Built-in Resistor Regenerative .
Specifications Power Minimum
Applicable Servo Amplifiers . . Processed by Allowable
Resistance | Capacity Built-in Resistance
(@) W) | Resistor! ()| Y
Single-phase, 100V |SGDH-A3BE to -02BE — — — 40
. SGDH-A3AE to -04AE — — —
Single phase SGDH-08BAE-S 50 60 12 40
SGDH-15AE-S 25 140 28 20
SGDH-05AE to -10AE 50 60 12 40
SGDH-15AE 30 70 14 20
Thres-phase  |SGDH-0AE 25 140 28 12
200v SGDH-50AE 8 280 56 8
SGDH-60AE (6.25)2 (880)2 (180)2 58
SGDH-75AE to -1EAE (3.13)%) (1760)%) (350)3) 2.9
SGDH-05DE to -15DE 108 70 14 73
SGDH-20DE to -30DE 45 140 28 44
Three-phase SGDH-50DE 32 180 36 28
400V SGDH-60DE to -75DE (18)7 (880" (180)") 18
SGDH-1ADE to -1EDE (14.25)) (1760)%) (350)%) 14.2

The amount of regenerative power (average value) that can be processed is rated at 20% of the

capacity of the servo amplifier’s built-in regenerative resistor.
The values in parentheses are for the optional JUSP-RA04 Regenerative Resistor Unit.

The values in parentheses are for the optional JUSP-RA05 Regenerative Resistor Unit.

The values in parentheses are for the optional JUSP-RA 18 Regenerative Resistor Unit.

The values in parentheses are for the optional JUSP-RA 19 Regenerative Resistor Unit.
When installing an external regenerative resistor, make sure that its resistance is
equivalent to that of the servo amplifier’s built-in resistor. If combining multiple small-
capacity regenerative resistors to increase the regenerative resistor capacity (W), select
resistors so that the resistance value, including error, equals or exceeds the minimum
allowable resistance shown in the above table.
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5.6.1

External Regenerative Resistor

When installing an external regenerative resistor, a parameter setting must be
changed as shown below.

Parameter

Setting

(x 10W) Description

Signal

Pn600

; : : Setting Range: 0 to maximum Speed/Torque Control,
Regenerative Resistor Capacity Default Setting: 0 Position Control

Example:

Notes: 1.

2.

The default setting of “0” in the above table is the set value when the servo
amplifier’s built-in resistor is used or when a servo amplifier without a built-in
resistor is used.

When installing an external regenerative resistor, set the regenerative resistor’s
capacity (W).

When the external regenerative resistor’s actual consumable capacity is 100W, set the parameter
to “10” (10 x I0W = 100W).

When using a JUSP-RA 14 external resistor pack rated at 4800 watts, set Pn600 to 240 if there is
forced air cooling for the resistor. Set Pn600 to 96 if natural convection cooling is used. For
details, see notes 1 and 2 below.

In general, when resistors for power are used at the rated load ratio, the resistor temperature
increases to between 200°C and 300°C. The resistors must be used at or below the rated values.
Check with the manufacturer for the resistor’s load characteristics. Use resistors at no more than
20% of the rated load ratio with natural convection cooling, and no more than 50% of the rated
load ratio with forced air cooling. Parameter Pn600 must be set for the derated resistor.

Use of resistors with thermal switches is recommended as a safety precaution.
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] Connecting Regenerative Resistors

The method for connecting regenerative resistors is shown below.

Servo Amplifier Capacity of 400W or Less

Connect an external regenerative resistor between the servo amplifier’s B1 and B2

terminals.
Servo amplifier

Regenerative resistor*
o
B2

*The user must provide the regenerative resistor.

Servo Amplifier Capacity of 0.5 to 5.0kW

Disconnect the wire between the servo amplifier’s B2 and B3 terminals and connect

an external regenerative resistor between the B1 and B2 terminals.
Servo amplifier

Regenerative resistor*

XBe sure to take out the lead wire

between the B2 and B3 terminals.

B1

B2

B3

*The user must provide the regenerative resistor.

Servo Amplifier Capacity of 6.0kW or More

Servo amplifiers with capacities of 6.0kW or more do not have built in regenerative
resistors, so an external unit is required. The following regenerative resistor units
are designed to meet this need. Parameter Pn600 must be set to identify the external
unit’s capacity (with appropriated derating).

Servo Amplifier Appllcsglgslt?;gggsratlve Resgance Specifications
SGDH-60AE JUSP-RA04 6.25 250 (220W) x 4 resistors in parallel
SGDH-75AE to 1EAE JUSP-RAQ5 3.13 250 (220W) x 8 resistors in parallel
SGDH-60DE to 75DE JUSP-RA18 18 18Q (220W) x 4 resistors in series-parallel
SGDH-1ADE to 1EDE JUSP-RA19 14.25 28.5Q (220W) x 8 resistors in series-parallel

Use one of the following resistor unit for the large capacity amplifiers (22-55kW).
Servopack Model SGDH- 2BDE 3ZDE 3GDE 4EDE 5EDE
Regenerative Resistor Unit JUSP RA12 RA13 RA14 RA15 RA16
Resistance 90 6.7Q 50 40 3.8Q
Resistance Capacity 3600W 3600W 4800W 6000W 7200W
Allowable Load Moment of Inertia 5 times the load moment of inertia at motor shaft.
Allowable Duty 2% ED at maximum speed and torque deceleration.
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Connect the servo amplifier and regenerative resistor unit as shown in the following
diagram.

Servo amplifier Regenerative
resistor unit”

*The user must provide the regenerative resistor.

Note: Adequate cooling must be provided for regenerative resistors because they reach very high
temperatures. Also use heat-resistant, non-flammable wire and make sure that the wiring does not
come into contact with the resistors.

5.6.2 Calculating the Regenerative Power Capacity

] Simple Calculation Method

When driving a servomotor normally along the horizontal axis, check the external
regenerative resistor requirements using the calculation method shown below.

Servo Amplifiers with Capacity of 400W or Less

Servo amplifiers with a capacity of 400W or less do not have built-in regenerative
resistors. The energy that can be absorbed by capacitors is shown in the following
table. Ifthe rotational energy in the servo system exceeds these values, then connect
a regenerative resistor externally.

Applicable Servo Regenerative Energy
Voltage PP o that Can be Processed Comments
Amplifiers .
(joules)
100V SGDH-ASBE 78 Value when the input voltage is 100Vc
SGDH-A5BE to -02BE 15.7
200V SGDH-ASAE, -ASAE 18.5 Value when the input voltage is 200V ¢
SGDH-01AE to -04AE 371

Calculate the rotational energy in the servo system using the following equation:
J X (Npm)?

Eg = — Joules
182

Where: J = Jy+JL
JMm: Servomotor rotor inertia (kg-mz)

Ji.© Motor axis conversion load inertia (kg-mz)
Ny Rotation speed of the servomotor (rpm)
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Servo Amplifier Capacity of 0.5 to 5.0kW

Servomotors with a capacity of S00W to SkW have built-in regenerative resistors.

The allowable frequencies for just the servomotor during acceleration/deceleration
operation, in the run cycle from 0 to maximum rotation speed to 0, are summarized
in the following table.

Convert the data into the values obtained with actual rotation speed used and load

inertia to determine whether an external regenerative resistor is needed.

Series Allowable Frequencies in Regeneration Mode (cycles/min)
voliage Csi‘fr’fgg}’ 03 05 | 08 | 09 10 | 13 | 15 | 20 | 30
SGMAH — — 89 — — — — — —
200V SGMPH — — 29 — — — 17 — —
SGMGH-OAOA 34 — 13 — 10 — 12 8
SGMSH — — — — 39 — 31 48 20
SGMGH — 42 — 15 — 10 — 12 8
400V SGMSH — — — — 47 — 31 48 20
SGMUH — — — — 27 — 19 — 13
Series Allowable Frequencies in Regenerative Mode (cycles/min)
Voltage %i‘/"r’:gg?’ 40 44 50
SGMGH-OAOA — 11 —
200V
SGMSH 29 — 22
SGMGH — 11 —
400V SGMSH 29 — 22
SGMUH 19 — —
Servo Amplifier Capacity of 6.0kW or More
Servomotors with a capacity of 6.0kW or more do not have built-in
regenerative resistors. The following table summarizes the allowable frequencies
for the servomotor during regeneration mode, when the servo amplifier is combined
with the JUSP-RA04 or JUSP-RAOS Regenerative Resistor Unit.
Series Allowable Frequencies in Regenerative Mode (cycles/min)
Voltage %?/‘:jgg?’ 55 60 75 1A 1E
200V | SGMGH-OAOA 26 — 36 36 32
400V SGMGH-OD 26 — 18 36 32
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Use the equation in the following section to calculate the allowable frequency from
the servo system’s operating conditions and load inertia.

Operating Conditions for Allowable Regenerative Frequency
Calculation

Load inertia = 0 (motor only)

Speed reference

0 > t

= = =<4 Maximum rotation speed

Servomotor rotation speed 0 —p t

1

1
! 1
1 1
' ! 'y
1Regeneratlon :mode L
I

| === i‘ ':' -4 Maximum cycle
Servomotor-generated torque 0 t

- <& Maximum cycle

[——— 1 —>]
(Operating cycle)

Allowable frequency =1T %/Iind%

Use the following equation to calculate the allowable frequency for regeneration
mode operation.

2
Allowable frequency for servomotor only Max. rotation speed Cycles

Allowable frequency = X
(1+n) Rotation speed used Minute

Where: n=1J;/I
Ji.: Motor axis conversion load inertia (kg—mz)

JMm: Servomotor rotary inertia (kg—mz)
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] Regenerative Energy Calculation Method

This section shows the procedure for calculating the regenerative resistor capacity

when acceleration and deceleration operation is as shown in the following diagram.
Npm: Motor rotation speed

s p———
Rotation speed /
0 >
> <+ D
A
T,: Load torque
Motor torque v
0 Iy >
¥~ Regenerative
torque
< T »

Calculation Procedure

The procedure for calculating the capacity is as follows:

Units .
Step Procedure fin. (mm)] Equation
(L + Jm) x Ny
Es = [Joules] =[J]= Eg =
1 Find the rotational energy of the [ 0z-in-s2 (kg-mZ-s?)] 182
servo system (Eg). Jo = Iy =J Where: Ny, = Motor speed
Npm = rpm J_ = Load Inertia
M p L c
Ju = Motor Inertia
. = -in (N-
Find the energy consumed by TEL _ jz ||n (_ jn) _ N
2 load system loss (E,) duringthe | —L = JOuleS = EL= o5\Nmxxtp
deceleration period (tp). {\'M - Where: 7, = Motor torque
b =
Calculate the energy lost (Ey) tp = s = deceleration Epm = ( Value from the “Servomotor
3 from servomotor winding stopping time Winding Resistance Loss” graph
resistance. Em = Joules=J below) x tp
Calculate the servo amplifier Ec = Value from the "Absorbable
4 energy (Ec) that can be Ec = Joules=J Servo Amplifier Energy” graph
absorbed. below.
Find the energy consumed by Exk = Egs=E =Ey=Ec= - _
5 the regenerative resistor (Eg). Joules = J Ex=Es B +Ew+Ec
= E
6 Calculate the required regener- \éVK _ XV les = J W = _K
ative resistor capacity (W). TK B oules = 02xT
= s Where: T = Time

Note: 1. The “0.2” in the equation for calculating Wy is the value for when the regenerative resistor’s
utilized load ratio is 20%.
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If the previous calculation determines that the amount of regenerative power (Wyyy )
that can be processed by the built-in resistor is not exceeded, then an external
regenerative resistor is not required.

If the amount of regenerative power that can be processed by the built-in resistor is
exceeded, install an external regenerative resistor for the capacity obtained from the
above calculation.

If the energy consumed by load system loss (in step 2 above) is unknown, then
perform the calculation using E; = 0.

When the operation period in regeneration mode is continuous, add the following
items to the above calculation procedure in order to find the required capacity (W)
for the regenerative resistor.

» Energy for continuous regeneration mode operation period: Eg (joules)
* Energy consumed by regenerative resistor: Ey - Eg - (E.+ Ey+ E¢) + Eg
* Required capacity of regenerative resistor: Wy = Ey/ (0.2 x T)

Here, Eg = (21/60) NG x 16 * tg

* 1G: Servomotor’s generated torque [0z-in (N-m)] in continuous regeneration
mode operation period.

* Npmg: Servomotor rotation speed (rpm) for same operation period as above.

* tg: Same operation period (s) as above.
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Servomotor Winding Resistance Loss

The following diagrams show the relationship between the generated torque and the

winding resistance loss for each servomotor.

+ SGMAH Servomotor, 200V + SGMAH Servomotor, 100V
300 200 spwdr-
SGMAH 180 B
250 04 028
losA 160
2]
§ 200 140
120
(W) 014, 02 @ LA5B
150 3 100
W) g9
A5A >
100 3 60 !
A3A
5 /[/ 40
= | L —1—1
”’:ff;;;:::::;;::,/f 20 ==
0 =1 | ol—=—="
0 100 200 300 0 100 200 300
Torque (%) Torque (%)
* SGMPH Servomotor, 200V + SGMPH Servomotor, 100V
300 160
084 140
250 SGMPHi-
120 _102H
3200 a 015
3 3 100
(W) 044 W)
150 ¥ 80
01A
100 y 60
//{-02/ 40
50 T
L+ | 20
| 7
0 —] 0 L ==
0 100 200 300 0 100 200 30
Torque (%) Torque (%)
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* SGMGH Servomotor, 200V, 1500rpm

2800
2600
2400
2200 1
2000 JomoH
2 1800 EADA
3 1600 i a
T
1200 oA
1000 [POATTA}
800 1340
600 P Al %
400 N A
L=
200 — - =114 U5ATTA]
00
0 100 200 300
Torque (%)
* SGMSH Servomotor, 200V
1400
SEMSH-
1200
L 50A
’j—40A
100 30A
@ Lo
[]
= 80
(W)
60 /W 15A /
g%
40 §
200 /44/
1
005 100 200 300
Torque (%)
* SGMGH Servomotor, 400V, 1500rpm + SGMSH Servomotor, 400V
2500 4GMEH- $GMSSH-
| 1 JEQOA |_50D
|1 —y500A 1200 4p5
2000 ——55EEA 1 3pD
” ’/ AQOA 1000 20D /
0 (7]
51500 f 2 500 y /
7
W) v ATl w) e
1000 —=p00CA 600 //
AN A _bodoA . 7d
AT 400 )
2z ZZ R PZ 48
500 = % //Z% 200 1 TNBD
= =TT 4| ‘P90OA = ~TpD
= ~—~p500A 0
o 100 200 300 0 100 200 300
Torque (%)
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 SGMUH Servomotor, 400V
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30D
500 2D
{00
» 400 siia
8 // //
-
300 » -
(W) |
e | p
L1 | 1
200 — —
100 = /ﬁ/i///
/////
0 Ee=anll
0 100 200 300 400

Torque (%)

5-94



Sigma II User’s Manual Chapter 5: Parameter Settings and Functions

Servo Amplifier’s Absorbable Energy

The following diagrams show the relationship between the servo amplifier’s input
power supply voltage and its absorbable energy.

« Servo Amplifier for 100V motor

18 -
[ Sgrvo amplifier
16 — SGDH-
~~—— HBE to OPBE
314 —
5 —
c 12
o
)
e 10
g Y i &ASBE
—
; T
o 6
<
) 4
2
0
90 100 110 120
AC input power supply voltage (V,s)
+ Servo Amplifier for 200V motor + Servo Amplifier for 200V motor, continued
120 700
ifi S lifi
Servq amplifier eF;GaénF_' ler
3100 SGPH- 3 600 L1EAH
P || 204E, 30AE S RN /_1AAE
£ o [ |_-01AE to 04AE 5 50 r Tont
o P
—05AE To T0AE ° A
3 l ] 15AE - 400> ™ | sonn)
© ~A3AE, ASAE 28 ™~ N[ 50AH]
-E 60 5 \ \\\
o @ 300
'g [—— g [ \~\\
N —— ) 200 T~
J) I — N ——1 | ~—Y | I\
T —— _— L] | \
20 — i Sl 100 ]
R i e L e Sy . B
0 180 200 220 240 260
180 200 220 240 260 AC input power supply voltage (V;ns)

AC input power supply voltage (V,s)
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» Servo Amplifier for 400V motor

140 Servo amplifigr-
120\ SGDH
20DE,| 30D
@100 [ 10DE,| 15D
o 05DA
g 80 I~ (
3 ]
S 60 B
2 —— 1 | ™~
S 40 ——
\\~
) 20 e —
0
320 360 100 440 480 520

AC input power supply voltage (Vims)

» Servo Amplifier for 400V motor, continued
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700 —
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5.7 Absolute Encoders

If a motor with an absolute encoder is used, a system to detect the absolute position can be
formed in the host controller. Consequently, automatic operation can be performed
without zero return operation immediately after the power is turned ON.

Motor SGMOH-O0O0O10---With 16-bit absolute encoder
SGMOH-OO0O203---With 17-bit absolute encoder

Absolute encoder

— Always detects L .
absolute position. q Origin pRurn operation

A WARNING

* When using the “Infinite Length Positioning System” be sure to take into account the changes made in the
continuous counting method when limits are exceeded, as compared in the following table.
The output range of multi-turn data for Sigma II series absolute detection system differs from that used in
conventional (Sigma) 12- and 15-bit encoder systems.

Absolute Encoder Type

Output Range of
Multi-turn Data

When the Output Range Exceeds the Limit:

(Sigma) conventional type
12- and 15-bit encoder

-99999 to +99999

* When the lower limit (-99999) is exceeded in the negative

When the upper limit (+99999) is exceeded in the positive
direction, the counter displays 00000 and begins counting up
again.

direction, the counter displays 00000 and begins counting
down again.

Sigma Il Series
16- and 17-bit encoder

-32768 to +32767

* When the lower limit (-32767) is exceeded in the negative

When the upper limit (+32767) is exceeded in the positive
direction, the counter changes polarity (-32767) and begins
counting up (toward zero and beyond).

direction, the counter changes polarity (+32767) and begins
counting down (toward zero and beyond).

Note: After the limit has been changed in multi-turn limit setting parameter (Pn205), the power must be
cycled. This generates a Multi-turn Limit Disagreement Alarm (A.CC). Make sure that the entered
value is appropriate before resetting this alarm. For more information see: 5.7.2 Configuring an
Absolute Encoder, and 9.2.1 Troubleshooting Problems with Alarm Displays.
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5.7.1 Interface Circuit

The following diagram shows the standard connections for an absolute encoder
mounted to a servomotor.

Host controller Servo amplifier
- CN1 CN2 -
+5V 1SEN (D l 4 1 J,PGSV: N
7406 OSEN:IP: 1 2 2 I PGOV :IP;
o' |BAT | ! 121 3 IBAT (G T
1+ ! T
Batey T- | BATO'[P1 [ 20 4 [ear TP,

Line receiver

circuit 4‘-13. [PAO 13P 1 34

uP 35 5 |PS )
Up/d Ed 5 ,
i < 36 5 YPS %P
) T 19
4 : SRY /PCO 1 20

Clear Serial interface

circuit

Connector shell

s o J
Shielded wire (shell)

IP: Indicates twisted pair wires

Applicable line receivers:SN75175 or MC3486 by TIL.
Terminating resistance R:220 to 470Q

u SEN Signals

Host controller Servo amplifier

+5v T SEN  CN1-4

—

Approx. TmA
7406 or at high level
equivalent 6
oV OSEN CN1-2 T oV

*  Wait at least three seconds after turning on the power before raising the SEN
signal to high level.

*  When the SEN signal is changed from low level to high level, the multi-turn data
and initial incremental pulses are transmitted.

* The motor cannot be operated until these operations are completed, regardless of
the status of the servo ON signal (/S-ON).

Note: If for some reason it is necessary to turn OFF a SEN signal that is already ON, and then to turn it back
ON again, maintain the high level for at least 1.3 seconds before turning it ON and OFF.

SEN signal OFF ON = high level OFF | ON

L 1.3s minimum | 15ms | (minimum)

r vl r
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5.7.2 Configuring an Absolute Encoder

Select the absolute encoder’s application with the following parameter.

Parameter Signal Setting Description
Pn002.2 Absolute Encoder Application ggtfgﬂ% gg?t?n%; %or 1 gggﬁicé/r;rgg#gocllontrol,

Either “0” or “1” in the following table must be set in order to enable the absolute
encoder.

Pn002.2 Setting

0
1

Result
Uses the absolute encoder as an absolute encoder.

Uses the absolute encoder as an incremental encoder.

The following parameter is used to periodically clear the encoder’s counter (return

the setting to 0) after a designated ratio of motor to load axis revolutions. This
function is called the multi-turn limit.

Note: The term Multi-turn Limit refers to the highest number of rotations the encoder’s counter will dis-
play before returning the counter to 0.

Parameter Signal Setting Description
. P : Setting Range: 0 to 65535 Speed/Torque Control,
Pn205 Multi-turn Limit Setting Default Setting: 65535 Position Control

When Pn205 is set to the default (65535), multi-turn data varies in the range of
—32768 to +32767.

With any other Pn205 value entered, data varies from O to the set value.

Note: To activate reassignment of this value, the user must first enter the change to the parameter, and then
cycle (turn OFF and then turn ON) the power.
Since the encoder’s multi-turn limit value is set as default to 65535, the following

alarm occurs if the servo amplifier’s power supply is cycled (turned OFF and ON)
after changing parameter Pn205:

Alarm Code Output
Alarm Display Description
ALO1 ALO2 ALO3
Encoder multi-turn limit value does not
ACC 0 X 0o match with that of the servo amplifier.

Note: O: ON (“L”) signal
X: OFF (“H”) signal

In order to set a multi-turn limit value to the encoder, perform the multi-term limit
setting operation (Fn-013).
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This operation can be executed using the hand-held digital operator or the servo
amplifier panel operator.

Note: The multi-turn limit setting is enabled only during the multi-turn limit value mismatch alarm. Cycle

the power after performing this operation.

A WARNING

* Connect the ground terminal to a class-3 ground (100Q2 or less).
Improper grounding may result in electric shock or fire.

5.7.3 Handling Batteries

In order for the absolute encoder to retain position data when the power is turned
OFF, the data must be backed up by a battery.

| Installing the Battery at the Host Device
Lithium battery, by Toshiba: ER6VC3, 3.6V, 2000mAh

| Battery Provided for Servo Amplifier

Lithium battery: JZSP-BAOI (includes battery and connector)
Battery: Toshiba, ER3 V, 3.6V, 1000mAh

Battery carrying space

(CN8) e 0 Z

SERVOPACK 200V

H / Battery connector —Battery connector (CN8)
gl

/

[o] =1 @

HHBHH\8.

MODE/SET A v DATAI

QO cHareE poner O For amplifier of 6.0 to 55kW
For amplifier of 30W to 5kW

/—Battery carrying space

A WARNING

+ Install the battery at either the host controller or the servo amplifier, NEVER at both simultaneously.
Such a connection would create a circuit between the batteries, which could lead to electric shock, injury, or
equipment damage.
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5.7.4 Absolute Encoder Setup

Perform the setup operation for the absolute encoder in the following circumstances:
*  When starting the machine for the first time.

*  When an encoder backup alarm is generated.

*  When the encoder loses power, often because of cable disconnection.

The setup operation can be performed by using the hand-held digital operator, the
servo amplifier’s panel operator, or with personal computer monitor software.

The setup operation procedure shown here uses the digital operator. For more
details, refer to Chapter 7: Using the Digital Operator.

] Setup Using the Hand-held Digital Operator
1. Press the MODE/SET key to select the auxiliary function mode.

|
'l (1 TR1 (A T

2. Select the user function Fn008. Press the Left Arrow « or Right Arrow

key to select the digit to set, and then press the Up Arrow 't/ or Down Arrow
key to change the number.

I—

NIl H]
Il

| —1—
I i

—

3. Press the DATA/ENTER key. The following display will appear.

|
I~ |

I I
I I

I-

4. Pressing the Up Arrow 1/ key will change the display as shown below.

Continue pressing the Up Arrow 't key until “PGCLS5” is displayed. If an
erroneous key entry is made, “nO_OP” will flash for one second and the display
will return to the auxiliary function mode. In that case, go back to step 3 above
and perform the operation again.

¢ Up Cursor Key When an erroneous key entry is made

i |
[l | [ l_]
1|z
(|

- -
1 1

"—'] Flashes for one second.

—
-
——

——

——

I|<-<]!

[
_|
|
_ |
|

,’:"] Returns to auxiliary function mode.

——
11
=
Al
——
__l
— —
I_—
.
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5. When “PGCL5” is displayed, press the MODE/SET key. The display will
change as follows, and the absolute encoder’s multi-turn data will be cleared.

i — I_ | Flashes for l:l T T I
[ |1_: Slmls | tsecond. P (L |

|
==

6. Press the DATA/ENTER key to return to the auxiliary function mode.

— 1
N

I—

NN
i

|_
[ (|

I
I

This completes the absolute encoder’s setup operation. Cycle the power to the servo
amplifier.

| Setup Using the Built-in Panel Operator
1. Press the MODE/SET key to select the auxiliary function mode.

| _ ||
'l (1 ] [H]

I
I

2. Press the Up Arrow ' or Down Arrow ¥ key to select the parameter Fn008.

I—

s
i

—

3. Press the DATA/SHIFT key, holding it down for at least one second. The
following display will appear.

| 1
| 1

I—~

4. Press the Up Arrow 1t key, holding it down until “PGCL5” is displayed. If an
erroneous key entry is made, “nO_OP” will flash for one second and the display
will return to the auxiliary function mode. In that case, go back to step 3 above
and perform the operation again.

i
Iy
! Up Cursor Key

e —|_
Tl I T [ I~

5. When “PGCL5” is displayed, press the MODE/SET key. The display will
change as follows, and the absolute encoder’s multi-turn data will be cleared

Il _ — Flashesfor_> i~ 1 |C
)i 1 second. [l (] |

¢ Up Cursor Key When an erroneous key entry is made

1|0 _|mn NN
N ,_] [, ,|,_, o I~ ] Flashes for one second.

v

"1
_l

——

<«

1|«

I
L

——
——

,’ :] Returns to auxiliary function mode.

l
|
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6. Press the DATA/SHIFT key to return to the auxiliary function mode.

Cl_|io
' ' (] (] (]

This completes the absolute encoder’s setup operation. Cycle the power to the servo
amplifier.

Note: If the following absolute encoder alarms are displayed, the alarms must be cleared using the method
described above for the setup operation. They cannot be cleared by the servo amplifier’s alarm reset

(/ARM-RST) input signal.

. Encoder backup alarm (A.81)

. Encoder check sum alarm (A.82)

In addition, if a monitoring alarm is generated in the encoder, the alarm must be cleared by turning

OFF the power.

| Multi-turn Setup Using the Hand-held Digital Operator
1. Press the MODE/SET key to select the auxiliary function mode.

Il
]

cCl_|rnm
|

2. Select the user function Fn013. Press the Left Arrow + or Right Arrow
key to select the digit to set, and then press the Up Arrow [t/ or Down Arrow
key to change the number.

[ O T |
o] |2

3. Press the DATA/ENTER key. The following display will appear.

ol 1
[l_’ll_l J|C |

4. Press the MODE/SET key. The display will change as follows, and the absolute
encoder’s multi-turn data will be cleared.

A _ [_ | Flashes for N \C|C |
[ |I_H ili l_] tsecond. > |~ | 2| |12

-l

5. Press the DATA/ENTER key to return to the auxiliary function mode.

il o
] >

This completes the absolute encoder’s multi-turn limit setting operation. Cycle the
power.
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| Multi-turn Setup Using the Built-in Panel Operator
1. Press the MODE/SET key to select the auxiliary function mode.

— i
] [ [ [

2. Press the Up Arrow [t or Down Arrow ¥ key to select the parameter Fn013.

_ | ]
[l (] |

3. Press the DATA/SHIFT key. The following display will appear.
[l:lll_ —|C :_]
[ (] ] [l

4. Press the MODE/SET key. The display will change as follows, and the absolute
encoder’s multi-turn limit setting operation will be performed.

I — I_ | Flashes for i ||
[ |L” il ] 1 second. _>[, '] ] [l P

|

5. Press the DATA/SHIFT key to return to the auxiliary function mode.

[ T |
=] |

This completes the absolute encoder’s multi-turn limit setting operation. Cycle the
power to the servo amplifier.

A WARNING

* The multi-turn limit value should be changed only for special applications.
Changing it inappropriately or unintentionally can be dangerous.

* If the Multi-turn Limit Value Disagreement Alarm occurs, check the setting of parameter Pn205 in
the servo amplifier to be sure that it is correct. If Fn013 is executed when an incorrect value is set in
Pn205, that same incorrect value will be set in the encoder. There will not be an additional alarm,
even if an incorrect value is set, but incorrect positions will be detected.

This results in a potentially dangerous situation where the machine will move to an unexpected position.

5-104



Sigma II User’s Manual

Chapter 5: Parameter Settings and Functions

5.7.5 Absolute Encoder Reception Sequence

The sequence in which the servo amplifier receives data from the absolute encoder

and transmits them to the host device is shown below.

Be sure you understand this section when designing the host device.

] Outline of Absolute Signals
The absolute encoder’s outputs are PAO, PBO, PCO, and PSO signals as shown
below.
Servo amplifier
@ PS Serial data—s > 3ir\(/:i3iitng PAO
pulse conversion (Pn201) PBO
& PCO
Data —s-data »O-PSO
conversion
Signal Status Contents
- Serial data
PAO Initial State Initial incremental pulse
Normal State Incremental pulse
Initial State Initial incremental pulse
PBO
Incremental pulse
PCO Normal State Home position pulse
PSO Rotation count serial data
u 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 at the same pulse rate as when the
motor shaft rotates from the home position to the current position at
approximately 2500rpm (for 16 bits when the dividing pulse is at the default

setting).

Coordinate value

Value M

5-105

Reference position (setup) Current position
-1 0 \./ +1 +2 +3
| | H | N |
| +0 1 +1 1 | +2 1 1 +3 |
1 1 T 1 1 1 1
! ! L w:R__lpg !
1 1 1 g 1
I I : I PE v I
1 1 1 pPS PM > !
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The final absolute data Py can be found by using the following formulas:

Forward rotation mode: |Pg =M xR +Pq | | Reverse rotation mode: |Pg = —(M x R)+ Po
(Pn 000.0 = 0) (Pn0000.0 = 1)
Py =Pg —Pg Py = Pp - Rg
Where: Pg = The current value read by the encoder.

M = The multi-turn data (rotation count data).
Py = The number of initial incremental pulses.

Py = The number of initial incremental pulses read at setup.
(This is saved and controlled by the host controller).
Py = The current value required for the user’s system.
R = The number of pulses per encoder revolution.
(Pulse count after dividing by the value of Pn201)

] Absolute Encoder Transmission Sequence

1. Set the SEN signal at high level.

2. After 100ms, set the system to serial data reception-waiting-state. Clear the
incremental pulse up/down counter to zero.

Receive eight bytes of serial data.

The system enters a normal incremental operation state approximately 50ms
after the last serial data is received.

Rotati tial i
SEN signal seortigtllggt(a:ount Initial incremental pulses
PAG U_n-d;f;n-e; B Incremental pulses

| (Phase A) (Phase A)
) Incremental pulses

. Initial
PBO  Undefined incremental pulses

, (Phase B) | (Phase B)

Rotation count serial data

___T_____hOmE
PSO  Undefined max.|60ms minimum |

ol 90ms typical 1to 3ms

260ms maximum
"20 Qi§| ¢ N | ¢ > | & | 25ms o Jmaximum

Approx. 15ms
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] Detailed Signal Specifications

PAO Serial Data Specifications

The number of revolutions is output in five digits.

Data Transfer Method Start-sto;()ASS)g?li:lfér; nization

Baud rate 9600bps

Start bits 1 bit

Stop bits 1 bit
Parity Even

Character code ASCII 7-bit code
Data format 8 characters, as shown below.

“P” “+"or“"  “0"t0“9” “CR”

A
r N

000001010 1

Data T t Stop bit
Start bit Even parity

Note: 1. Data is “P+00000” (CR) or “P-00000” (CR) when the number of revolutions is zero.
2. The revolution range is “+32767” to “-32768.” When this range is exceeded, the data changes

from “+32767” to “-32768” or from “-32768” to “+32767”

PSO Serial Data Specifications

The number of revolutions and the absolute position within one revolution are
always output in five and seven digits, respectively. The data output cycle is

approximately 40ms.

Data Transfer Method Start—sto?Asswﬁrér)o nization
Baud rate 9600bps
Start bits 1 bit
Stop bits 1 bit
Parity Even
Character code ASCII 7-bit code
Data format 13 characters, as shown below.
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Number of revolutions:  Absolute position within one revolution
uPu u+u or “_» HOH tO “gu nn IIOII tO Ilgll “CR"

/. . /

0000010101

T Data T t Stop bit
Start bit Even parity
Note: 1. The absolute position data within one revolution is the value before dividing.
2. Absolute position data increases during forward rotation. (Not valid in reverse rotation mode).

Incremental Pulses and Origin Pulses

Just as with normal incremental pulses, initial incremental pulses which provide
absolute data are first divided by the frequency divider inside the servo amplifier and
then output.

Forward rotation Reverse rotation
Phase A L 1 Phase A L 1
PhaseB —_ [~ . [ 1 PhaseB _[ L. [+ L [
Phase C 1 Phase C 1
—>t —>t

Setting the Pulse Dividing Ratio

Use the following parameter to set the pulse dividing ratio.

. Setting I
Parameter Signal (PPR) Description
L Setting Range: 16 to 16384 Speed/Torque Control,
Pn201 PG Divider Default Setting: 16384 Position Control

This parameter sets the number of output pulses for PG output signals (PAO, /PAO,
PBO, /PBO).

Pulses from the motor encoder (PG) are divided by the number of pulses set here
before being output.

The set value is the number of output pulses per revolution. Set this value according
to the reference unit of the machine or controller to be used.
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The setting range varies according to the encoder used.

Servo amplifier
Servomotor
Encoder
PS Output terminals:
PG » Divider| [EAQ—» PAO (CN1-33)
PBO
Output /PAO (CN1-34)
PBO (CN1-35)
Setting Example /PBO (CN1-36)
Set value: 16
Motor one revolution
| Transferring Alarm Contents

When an absolute encoder is used, SEN signals can be utilized to transfer the alarm
contents through PAO outputs to the host device as serial data.

Alarm Contents Output Example

SEN Signal High: Error detection Low

v

1 I- Absolute encoder
backup alarm

Al

Digital Operator Display or

PAO Serial Data _J_|_|_|_|_|_ ALM81

Incremental pulses

Note: Refer to 9.2.3 Alarm Display Table for a table of alarm contents.
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5.8 Special Wiring

This section describes special wiring methods including the one for noise control. In
addition to 5.8.1 Wiring Precautions and 5.8.2 Wiring for Noise Control, refer to other
sections as necessary.

5.8.1 Wiring Precautions

To ensure safe and stable operation, always observe the following wiring
precautions:

1. Always use the following cables for reference input and encoder wiring.

Yaskawa .
Cable Type Drawing Number Maximum Allowable Length
ﬁ%ﬁf{ence Twisted pair wires | JZSP-CKI01 118in (3m)
Multi-conductor JZSP-CMPO00 SGMAH, SGMPH 787in (20m)
Encoder shielded twisted -
pair wire JZSP-CMP02 SGMGH, SGMSH | 1969in (50m)

» Trim off the excess portion of the cable to minimize the cable length.

2. For a ground wire, use as large a wire as possible: AWG14( 2.0mm2) or larger.

* Atleast class-3 ground (100 Q maximum) is recommended.

* Ground to one point only.

» If the motor is insulated from the machine, ground the motor directly.
3. Do not bend or apply tension to cables.

The conductor of a signal cable is very thin (0.0079 to 0.012in. (0.2 to 0.3mm)),
handle the cables with care.

4. Use a noise filter to prevent noise interference.
(For details, Refer to 5.8.2 Wiring for Noise Control).

» Ifthe equipment 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 servo amplifier is designed as an industrial device, it provides no
mechanism to prevent noise interference.

5. To prevent malfunction due to noise, take the following actions:
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Notes: 1.

» Position the input reference device and noise filter as close to the servo amplifier
as possible.

* Always install a surge absorber circuit in the relay, solenoid, and electromagnetic
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 11.8in (30cm). 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 servo amplifier is placed near a high-frequency oscillator,
install a noise filter on the input side of the power supply line.

Since the servo amplifier uses high-speed switching elements, signal lines may receive noise.
To prevent this, always take the above precautions.

For details on grounding and noise filters, Refer to 5.8.2 Wiring for Noise Control.

6. Use a UL listed molded-case circuit breaker (MCCB) or fuse in accordance with
the National Electrical Code (NEC) to protect the power supply line from high
voltage.

» This servo amplifier connects directly to a commercial power supply without a
transformer, so always use an MCCB or fuse to protect the servo system from
accidental high voltage.

* Select an appropriate MCCB or fuse according to the servo amplifier capacity
and the number of servo amplifiers to be used as shown in the following table.
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[ MCCB or Fuse According to Power Capacity
The following table shows the MCCB or fuse capacity for each power supply
capacity.
Servo Amplifier , .
Main Circuit Model Power Capacity per | Current Capacity per
Power Applicable Motor Servo Amplifier MCCB or Fuse
Supply | Capacity | gopyy (KVA)" (Arms) 1+ 2
(kW)
0.03 A3BE SGMAH-A3B 0.15
0.05 ASBE SGMAH-A5B 0.25 4
i SGMAH-01B
Single-phase, 0.10 01BE 0.40
100V SGMPH-01B
SGMAH-02B
0.20 02BE 0.60 6
SGMPH-02B
0.03 A3AE SGMAH-A3A 0.20
0.05 ASAE SGMAH-A5A 0.25
SGMAH-01A
0.10 01AE 0.40 4
SGMPH-01A
0.20 02AE | SCMAH-02A 0.75
Single-phase, . .
200V SGMPH-02A
SGMAH-04A
0.40 04AE 1.2 8
SGMPH-04A
SGMAH-08A
0.75 08AE-S 2.1 11
SGMPH-08A
1.50 15AE-S SGMPH-15A 4.0 19

"I This is the net value at the rated load. When actually selecting fuses, determine the capacity with enough
margin for peak power operation.

2 Operating characteristics (at 25°C): 2 seconds or more for 200%, 0.01 second or more for 700%

Notes: 1.

A fast-operating fuse cannot be used because the servo amplifier power supply is a capacitor

input type. A fast-operating fuse may blow when the power is turned ON.

SGDH servo amplifiers do not have built-in ground protection circuits. To configure a safer
system, install a ground fault interrupter with or without a circuit breaker for protection against
overload and short circuit conditions.
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Servo Amplifier . .
Main Circuit Model Power Capacity per | Current Capacity per
Power Applicable Motor Servo Amplifier MCCB or Fuse
Supply Capacity SGDH- (KVA)'! (Arms) 1 2
(kW)
0.45 05AE | ooMGH-05A0A 1.4 4
SGMGH-03AOB
SGMAH-08A
0.75 08AE SGMPH-08A 1.9
SGMGH-06AOB
SGMGH-09A0A !
1.0 10AE SGMGH-09AOB 2.3
SGMSH-10A
SGMPH-15A
15 15AE  [ooMGH-13ADIA 3.2 10
SGMGH-12A0B
SGMSH-15A
Jorec-phase, SGMGH-20A00A
2.0 20AE SGMGH-20AOB 4.3 13
SGMSH-20A
SGMGH-30A0A
3.0 30AE SGMGH-30AOB 5.9 17
SGMSH-30A
SGMSH-40A
5.0 50AE SGMGH-44A0A 7.5 28
SGMSH-50A
6.0 60AE SGMGH-55A0A 12.5 32
7.5 75AE SGMGH-75A0A 15.5 41
1" 1AAE SGMGH-1AA 22.7 60
15 1EAE SGMGH-1EAE 30.9 81

! This is the net value at the rated load. When actually selecting fuses, determine the capacity using the pre-
scribed derating.
"2 Operating characteristics (at 25°C): 2 seconds or more for 200%, 0.01 second or more for 700%

Notes: 1.

A fast-operating fuse cannot be used because the servo amplifier power supply is a capacitor

input type. A fast-operating fuse may blow when the power is turned ON.

SGDH servo amplifiers do not have built-in ground protection circuits. To configure a safer
system, install a ground fault interrupter with or without a circuit breaker for protection against
overload and short circuit conditions.
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Servo Amplifier ) .
Main Circuit Model Power Capacity per | Current Capacity per
Power Applicable Motor Servo Amplifier MCCB or Fuse
Supply Capacity SGDH- (KVA)'! (Arms) 1 2
(kW)
0.45 05DE SGMGH-05D 1.1
SGMGH-09D
1.0 10DE SGMSH-10D 2.3 34
SGMUH-10D
SGMGH-13D
1.5 15DE SGMSH-15D 3.2 4.6
SGMUH-15D
2.0 20DE | SoMGH09D 4.9 7.1
SGMSH-10D
SGMGH-30D
3.0 30DE SGMSH-30D 6.7 9.7
SGMUH-30D
Apree-phase, SGMGH-44DOA
SGMSH-40DOA
5.0 50DE 10.3 14.9
SGMSH-50DOA
SGMUH-40DOA
6.0 60DE SGMUH-55DOA 12.4 17.8
7.5 75DE SGMGH-75DOA 15.4 22.3
11.0 1ADE SGMGH-1ADOA 22.6 32.7
15.0 1EDE SGMGH-1EDOA 30.9 44.6
22.0 2BDE SGMBH-2BDOA 36.7 100
30.0 3ZDE SGMBH-3ZDOA 50.1 150
37.0 3GDE SGMBH-3GDOA 61.8 150
45.0 4EDE SGMBH-4EDOA 75.2 225
55.0 5EDE SGMBH-5EDOA 91.9 225

! This is the net value at the rated load. When actually selecting fuses, determine the capacity using the pre-
scribed derating.
"2 Operating characteristics (at 25°C): 2 seconds or more for 200%, 0.01 second or more for 700%

Notes: 1. A fast-operating fuse cannot be used because the servo amplifier power supply is a capacitor
input type. A fast-operating fuse may blow when the power is turned ON.
2. SGDH servo amplifiers do not have built-in ground protection circuits. To configure a safer
system, install a ground fault interrupter with or without a circuit breaker for protection against
overload and short circuit conditions.
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B Connector Terminal Block Converter Unit JUSP-TAS0P

o T
9.74 (247.5)

Connector Terminal Block Converter Unit

JUSP-TA50P* (cable included)
Mounting Hole Diagram

10.01 (254.2)
Py 3.5) 0.14 GBI
[Te) - - - = - = - = —_
o g
= =0
@ ~
dL T - T T 027_(_0)J ==
0.27 (7.0 .

—H9:27(7.0) 10.28 (261.2) 2 .

Length of cable supplied: 19.69 (500) u.

o\
A

50-pin connector plug
MR-50RMD2

50-pin terminal block
M3.5 screws

1.77 (45)

1.77 (45)

*Terminal specifications : see the following page
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m JUSP-TASOP Terminal Block Pin Numbers and Signal Names.

SGDH Servo Amplifier JUSP-TA50P Terminal Block Unit
: * CN1 Pin Connector Terminal Block
Signal Name Number RN Number Number
SG 1 L . A1 1
SG 2 1 —g-—1B1 2
= i ——— :
V-REF 5 : : 2 A3 5
SG 6 ' . B3 6
1
PULS 7 , 15 Ad 7
/PULS 8 : : B4 8
T-REF 9 : 5 A5 9
SG 10 , : B5 10
SIGN 11 . 1P A6 11
1
/SIGN 12 , . B6 12
PL2 13 , ' A7 13
/CLR 14 . : i B7 14
CLR 15 : . A8 15
16 . : B8 16
17 A9 17
PL3 18 : . B9 18
e % N G %
BAT (+) 21 : 15 A11 21
BAT (-) 22 . : B11 22
23 = : A12 23
24 L r B12 24
N-CMP+ 25 : N 25
/V-CMP- 26 - B13 26
JTGON* 27 — fr— Ald 27
/TGON- 28 : : B14 28
/S-RDY+ 29 : 5 A15 29
/S-RDY- 30 : . B15 30
ALM+ 31 : : 1 A16 31
ALM- 32 : : B16 32
PAO 33 - A17 33
/PAO 34 . : P 577 34
= S S =
ALO1 37 : L A19 37
ALO2 38 : : B19 38
ALO3 39 - A20 39
/S-ON 40 : : B20 40
/P-CON 41 : r A21 41
P-OT 42 : : B21 42
N-OT 43 ; A22 43
JALM-RST 44 : : B22 44
/P-CL 45 : : A23 45
/N-CL 46 - B23 46
+24V IN 47 : : A24 47
PSO 48 : ! g B24 48
/PSO 49 - } A25 49
50 ! . B25 50
Connector Case =~ ] . .
Cable: Supplied with the terminal block

{r: Indicates twisted pair wires.
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5.8.2 Wiring for Noise Control

n Wiring Example

This servo amplifier uses high-speed switching elements in the main circuit. It may
receive “switching noise” from these high-speed switching elements if wiring or
grounding around the servo amplifier is not appropriate. To prevent this, always
wire and ground the servo amplifier correctly.

This servo amplifier has a built-in microprocessor (CPU). To protect it from
external noise install a noise filter in the appropriate place.

The following is an example of wiring for noise control.

| Noise filter*** | Servomotor

Servo amplifier
AC200V I 2LF it i ]
| il
0.005in.2 I
(3.5mm?) (Casing) 69
minimum |
X 2
«Operation relay (2mm*)
- 1----F- sequence minimu
1
o b - - eSignal generation |
| circuit (provided
ple by user) '
i 14 |
1 ﬂ I
=== ] in2
L — 0.005in l
: 1P| ILF1 P | (Grouna) (3_5mm2
' 4 v ini )
i il e ,—,.l; 0.003in.2 (2mm?) minimum? mlnlmumI
1 (CasinMsing) (Casing)0'005'”2(3-5 #)minimum 1

| Wires of 0.005in%(3.5mm?2)minimum |

IP: Indicates twisted pair wires
Notes: 1. When using a noise filter, follow the precautions in Using Noise Filters on the following page.
2. For ground wires connecting to the casing, use a wire with a thickness of at least 0.005in?
(3.5mm2), preferably a braided flat copper wire.

] Correct Grounding

Grounding the Motor Frame

Always connect servomotor frame terminal FG to the servo amplifier ground
terminal @. Also be sure to ground the ground terminal ©.

If the servomotor is grounded via the machine, switching noise current will flow
from the servo amplifier power unit through motor stray capacitance. The

grounding of the motor frame is required to prevent the adverse effects of switching
noise.
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Noise on the Reference Input Line

If the reference input line is affected by noise, ground the OV line (SG) of the
reference input line. If the main circuit wiring for the motor is accommodated in a
metal conduit, ground the conduit and its junction box.

All grounds must be made to only one point in the system.

n Using Noise Filters

Use a noise suppression filter to prevent noise generated by the power supply line.
Install a noise filter on the power supply line for peripheral equipment as necessary.

The following table recommends noise filters for each servo amplifier model.

Recommended Noise Filter

Three-phase,
400V

SGDH-05DE to -15DE

FN258L-7/07 / FS5826-6-07 (New)

SGDH-20DE to -30DE

FN258L-16/07 / FS5826-10-07 (New)

SGDH-50DE

FS5559-35-33 / FS5826-20-07 (New)

SGDH-60DE to -75DE

FS5559-35-33 / FS5826-30-07 (New)

SGDH-1ADE to -1EDE

FS5559-80-34 / FS5826-55-07 (New)

SGDH-2BDE FN258L-75-34
SGDH-3ZDE FN258L-100-35
SGDH-3GDE FN258L-130-35
SGDH-4EDE FN258L-180-7
SGDH-5EDE FN258L-180-7

Voltage Servo Amplifier Model
Model Manufacturer
Single-phase, | SGDH-A3AE to -01BE FN2070-6/07 / FS 5827-4-07
100V SGDH-02BE FN2070-10/07
SGDH-A3AE to -02AE FN2070-6/07 / FS5827-4-07 (New)
Single-phase, | SGDH-04AE FN2070-10/07 / FS5827-7-07 (New)
200V SGDH-08AE-S FN2070-16/07 / FS5827-15-07 (New)
SGDH-15AE-S FN350-30/33 / FS5827-25-07 (New)
SGDH-05AE to -20AE FN258L-7/07
SGDH-30AE FN258L-30/07
Jpree-phase, | SGDH-50AE to -60AE FN258L-42/07
SGDH-75AE FN258L-55/07
SGDH-1AAE, -1EAE FS5559-150-35 Schaffner

Note: Filters manufactured by Schaftner .
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Installation and Wiring a Noise Filter

Incorrect application of a noise filter significantly reduces its benefits. Follow these
instructions for the best results.

» Separate the input lines from the output lines.

Do not put the input and output lines in the same duct or bundle them together.

Filter [
BOX
T_ Filter —> I_- Filter
BOX BOX l l
" |

>< N/

Separate these circuits.

» Isolate the noise filter ground wire from the output lines.

Do not put the noise filter ground wire, output lines and other signal lines in the
same duct or bundle them together.

The ground wire
can be close to
input lines.

o2}
o
x
oz}
[e]
x
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* Connect the noise filter ground wire directly to the ground plate.

Do not connect the noise filter ground wire to other ground wires.

—>
Filter [—»
—>
L'
'}ﬁed Thick and

ground wire short

Filter >

BOX

*  When grounding a noise filter inside an enclosure:

If a noise filter is located inside an enclosure, connect the noise filter ground wire
and the ground wires from other devices inside to the ground plate for the enclosure
first, then ground these wires.

YYVY
Yyv

Enclosure

Filter

111

| ~  Ground
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5.8.3 Using More Than One Servodrive

The following diagram is an example of the wiring when more than one servodrive

is used.
Power supply
RS T
l)-l- l Power gg;\;ﬁ;,
MCCB Supply &8
OFF 1 1RY 1MC
—O
Noise filter 1MC
J=: Fuse —0 sup
1MC F
T — L1 SGDH
i | — L2 Servo
i1 — L3 amplifier
L1C
L2C
*24V 4Ry | CN1
31 ALM+ - - -,

-n
c
[
[

L1 SGDH
L2 Servo

L3 amplifier
L1C
L2C

i

CN1

-n
c
]
[

L1 SGDH
L2 Servo

L3 amplifier
L1C
L2C

111

CN1
31 ALM+ - - -

470\/ T| 32 ALM—% ::l E:E

Note: Wire the system to comply to National Electrical Code.
Connect the alarm output (ALM) terminals for the three servo amplifiers in series to
enable alarm detection relay 1RY to operate. The output transistor is turned OFF
when the ALM output signal enters an alarm state.

Multiple servos can share a single MCCB or noise filter. Always select an MCCB or
noise filter that has enough capacity for the total power capacity (load conditions) of
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those servos. For details, refer to 5.8.1 Wiring Precautions.

5.8.4 Extending Encoder Cables

Standard encoder cables have a maximum length of 20m. If a longer cable is
required, prepare an extension cable as described below. The maximum allowable
cable length is 50m.

Preparing S0m (164.0ft) Encoder Cables
» Cable Model Number: UL20276-SB

Cables are ordered in units of meters. Specify the length, when ordering.

*  Connectors or Connector Kits

Connector Type Model
Servo amplifier end Encoder connector (CN2) socket JZSP-CMP9-1
Encoder connector socket for SGMAH
and SGMPH servomotors JZ8P-CMP9-2
Servomotor end Plug

Encoder connector plug and cable plug
for SGMGH and SGMSH servomotors

L: MS3108B20-29S
Straight: MS3106B20-29S
Cable clamp: MS3057-12A
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* Preparing Encoder Cables

* Encoder Connector e Cable Line * Encoder Connector at Servomotor
at Servo Amplifier

i For SGMAH and

) SGMPH servomotors
O = =V

i
= o~

For SGMGH, SGMSH,
and SGMUH servomo-
tors

TIT

Maximum length: 50 m (1968.50 in)

5-123




Sigma II User’s Manual Chapter 5: Parameter Settings and Functions

5.8.5 400V Power Supply Voltage

A CAUTION

* Do not connect the servo amplifier directly to any voltage level other than what is specified on the ser-
vomotor.
Doing so will destroy the servo amplifier.

There are four types of SGDH servo amplifiers. The power supply voltages are:
single-phase 100V, three-phase 200V, single-phase 200V, and three-phase
400V,.. For 100V and 200V servo amplifiers that use three-phase 400V, power
supply, prepare the following voltage conversion transformers (single-phase or
three-phase).

Primary Voltage Secondary Voltage
400V, or 440V 200V 4,
400V, or 440V 100V 4

Refer to the capacities shown in the following table when selecting a voltage
conversion transformer.

Voltage Servo Amplifier Voltage ca[?a.lcizy per
Model Servo Amplifier | kVA
SGDH-A3BE 0.15
Single-phase SGDH-A5BE 0.25
100V SGDH-01BE 0.40
SGDH-02BE 0.60
SGDH-A3AE 0.20
SGDH-A5AE 0.25
. SGDH-01AE 0.40
Solle-phase SGDH-02AE 0.75
SGDH-04AE 1.2
SGDH-08AE-S 21
SGDH-15AE-S 4.0
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Voltage Servo Amplifier Voltage cap.)a.lci’a/ per
Model Servo Amplifier ! kKVA
SGDH-05AE 1.4
SGDH-08AE 1.9
SGDH-10AE 2.3
SGDH-15AE 3.2
SGDH-20AE 4.3
Jpnoe-phase SGDH-30AE 5.9
SGDH-50AE 7.5
SGDH-60AE 12.5
SGDH-75AE 15.5
SGDH-1AAE 22.7
SGDH-1EAE 30.9

" This is the net value at the rated load.

When using a 400V class power supply, turn the power supply ON and OFF at the
primary side of the voltage conversion transformer.

Note: Transformer inductance will cause a surge voltage if the power is turned ON and OFF at the
secondary, damaging the servo amplifier.

Single-phase Power Supply Connection Example

Transformer for

voltage conversion
ZOOVAC or 100V

[ ]

SGDH Servo amplifier

.E\Q
>

-—=z —+%
T-O0 —TO

I

& 00
Q)
@)

e

1MC

Ay

Electromagnetic contactor for
power supply ON/OFF
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5.8.6 Reactor for Harmonic Suppression

SGDH servo amplifiers have DC reactor connection terminals for power supply
harmonic suppression.

] Connecting a DC Reactor

The DC reactor is connected in series to the rectifier circuit’s output side. Refer to
3.2 Servo Amplifier Internal Block Diagrams.

Servo amplifier

DC reactor

Y'Y O @1

At the time of shipping, the servo amplifier’s (+)1 and (+)2 are short-circuited.
Remove the lead wire between the two terminals and connect the DC reactor.
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| DC Reactor Specifications
The following table shows the specifications for the DC reactors provided by
Yaskawa.
Reactor Specifications
Applicable Servo Amplifiers Inductance Rated current | Reactor Model
(mH) (A)
SGDH-A3BE — — —
Single-phase, SGDH-ASBE _ _ _
100V SGDH-01BE 10.0 1.8 X5063
SGDH-02BE 47 3.5 X5062
SGDH-A3AE — — —
SGDH-A5AE — — —
. SGDH-01AE 22.0 1.0 X5071
Singlephase.  ["SGDH-02AE 10.0 18 X5070
SGDH-04AE 47 35 X5069
SGDH-08AE-S 4 4.8 X5079
SGDH-15AE-S 25 10.5 X5078
SGDH-05AE
SGDH-08AE 2.0 4.8 X5061
SGDH-10AE
Thre2608{]/ase’ SGDHASAE 15 8.8 X5060
SGDH-20AE
SGDH-30AE 1.0 14.0 X5059
SGDH-50AE 0.47 26.8 X5068
SGDH-05DE 47 15 X5074
SGDH-10DE
3.3 45 X5075
Three-phase, | SGDH-15DE
400V SGDH-20DE
2.2 8.6 X5076
SGDH-30DE
SGDH-50DE 15 14.1 X5077
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5.8.7 DB Unit

Large capacity amplifiers (22-55kW) do not have internal DB resistors. An external
DB unit is needed if dynamic braking function is required for the application.

Externally attach a DB unit to the amplifier.
This DB unit is used for dissipating motor EMF energy.

The DB unit does not need to be installed if the dynamic brake function is not
required.

n Specifications

Use one of the following DB units according to the Amplifier model.

SDGH- 2BDE 3ZDE 3GDE 4EDE 5EDE
Regenerative DB Unit JUSP- | DB03 DB04 DB05 DB06
DB contactor and surge Built into Amplifier Built into DB unit

absorbtion unit

Resistance 0.8Q

Resistance Capacity 180W 300W
Allowable Load Moment of 5 times the load moment of inertia at motor shaft.
Inertia

Allowable Duty Less than 1 time/H at maximum speed DB operation.
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[ External Mounted DB Contactor Specification
Model SC-4-1/G DC24V
Maker Fuji Electric Co. , Ltd.
Standard Coil Voltage DC24V
Coil Resistance 90W 110%
Operating Coil ON 44~48mSEC
Time contactor ON
Coil OFF 22~28mSEC
contactor OFF
Rated Current 32A
Rated Using Current (Resistor Load (AC1)) 32A
380-440V
Main Circuit Surge Absorption Unit SZ-ZM1 (Radial Lead)
(Fuji Electric Co., Ltd.) or
SZ-ZM2 (Axial Lead)
Coil Surge Absorb Unit SZ-74
(Fuji Electric Co., Ltd.)

Note: Ifthe customer uses a contactor other than the one specified above, choose a contactor that is closest
to the one specified above. Most importantly choose a contactor that has a coil resistance value higher
than the one listed above.

Install the Main Circuit Surge Absorption Unit, and Coil Surge Absorption Unit
(Chosen by the Customer) to the Contactor as illustrated below.

Main Circuit Surge Absorption Unit

%—'ﬂﬁ DB Resistor
DB Contactor /

U

:

Coil Surge Absorption Unit

DU DV DW

DBON
DB24

Servopack

Make sure that the contactor can withstand the surge current as shown below.
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215Apeak

\ U ik

30SEC

5.9 Reserved Parameters
The following parameters are reserved.

Do not change any of them from the default setting.

Parameter Number | Lower Limit Upper Limit | Default Setting
Pn002.3 0 2 0
Pn004 — — 0000
Pn005 — — 0001
Pn110.3 0 3 0
Pn119 1 2000 60
Pn11A 1 2000 1000
Pn11B 1 150 50
Pn11C 1 150 70
Pn11D 0 150 100
Pn11E 0 150 100
Pn11F 0 2000 0
Pn120 0 51200 0
Pn206 513 32768 16384
Pn511 — — 8888
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5.10 List of Upgraded Functions (Applicable only to SGDH amplifiers of
version number 33000 or higher.)

5.10.1 Additional Functions

Additional Functions Description Reference
[Applicable Models] P Section
Direct-drive motor supporting Applicable to direct-drive motors.
function (ServomoterModel: SGMCS-1[) 1.1.2
[SGDM/SGDH]
Enhanced dividing output The upper limit of dividing output 16384 [P/R] (equivalent to
resolution 16-bit) is increased to 262144 [P/R] (equivalent to 20-bit). 5.10.3
[SGDM/SGDH]
Reference pulse input The reference pulse multiplication can be selected from 1 to
multiplication range switching 9.
[SGDM/SGDH] Use this function if the reference pulse frequency cannot be 5.10.4
increased from the host controller.
The setting cannot be changed during operation.
Second stage notch filter Second stage notch filter is added so that two notch filters, first
Changeable Q value stage and second stage notch filters, can be set for two
[SGDM/SGDH] resonance generating points.
The setting of parameter "Q-value" that determines the 6.1.6
sharpness of notching can be changed to suppress the
influence on the control loop and interaction between two
notch filters.
Automatic Gain Switching The switching between Gain Setting 1 and Gain Setting 2 is
[SGDM/SGDH] automatically carried out according to the conditions of 6.2.6
position reference and position error.
5.10.2 Improved Functions
. - Reference
Improved Functions Description ;
Section
Moment of inertia ratio setting The setting range "0 to 10,000 %" of moment of inertia ratio
range (Pn103) is extended to "0 to 20,000 %." 5.11.1
[SGDM/SGDH]
Adaptation to single-turn data Adapted to single-turn data absolute encoders mounted on
absolute encoders direct-drive motors 511.2
[SGDM/SGDH]
Irnlpro:j/ementfof linear motor » The parameter Pn384 to set the maximum speed for
related specifications linear motor is added.
[SGDH] 5.11.3

+ Overload protection for self-cooling linear motors
» Hole sensor monitoring function is added.
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| Speed Related Parameters When a Direct-drive Motor is Connected
As the maximum speed of SGMCS servomotor is approximately 1/10 of standard
SGMUOH servomotor, the unit of parameter setting is changed to 1/10 of the
standard.
When a SGMCS servomotor is connected, the SERVOPACK changes the setting
unit automatically as shown in the following table.
Also, when a motor with a maximum speed is 500 rpm or less is connected, the
SERVOPACK changes the setting unit to 1/10 of the standard automatically.
Units
Parameters N Setting Factory
No ame | Direct Drive servomotor Range Setting
’ or servomotor whose maximum Others
speed is 500 rpm or less
Pn301 Speed 1 0.1 rpm rpm 0 to 10000 100
Pn302 Speed 2 0.1 rpm rem 0 to 10000 200
Pn303 Speed 3 0.1 rpm rom 0 to 10000 300
Pn304 JOG 0.1 rpm
Speed rem 0 to 10000 500

Besides the parameter, the speed setting for the auxiliary function Fn003 "Zero-point

search mode" is fixed to 6 [rpm] when a direct-drive servomotor is connected.

Also, the analog monitor output units are changed as shown in the shaded areas in the

table

below.
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Parameter Digit . Factory
No. Place Name Setting Contents Setting
Pn003 0 Analog Monitor 1 0 Motor speed: 1V/100 rpm 2
1 Analog Monitor 2 0
1 Speed reference: 1V/100 rpm
2 Torque reference: 1V/100%
3 Position error: 0.05V/1 reference unit
4 Position error: 0.05V/100 reference units
5 Reference pulse frequency [converted to

rpm]: 1V/100 rpm

Motor speed x4: 1V/25 rpm

Motor speed x8: 1V/12.5 rpm

Reserved parameters (Do not use.)

MM O] O|®m@|>»]| 0|0 N| o

5.10.3 Improvement of Dividing Output Resolution

The upper limit of conventional dividing pulse setting (Pn201) is 16384 [P/R] that is
decided for 16-bit encoder. However, direct-drive servomotors are equipped with 20-bit
encoder as standard. Therefore, the parameter Pn212 is added to adapt the dividing pulse
setting for 20-bit encoder.

For the dividing pulse setting, either the existing Pn210 or the newly added Pn212 can be
used.

Select Pn201 or Pn212 by the switch for parameters. The factory setting is Pn201.

* Dividing pulse is set in the resolution 16-bit or less, use Pn201.
* Dividing pulse is set in the resolution 17-bit or more, use Pn212.

For the setting method of dividing ratio for 17-bit or more resolution, refer to [Setting PG
dividing ratio of 5-digit or more] on the next page.

The setting range of Pn212 differs depending on the encoder used.

The upper limit of dividing output frequency is 1.4 Mpps because of the restrictions on the
hardware. Therefore, setting a high number of pulses limits the motor speed.

The table below shows the setting conditions when Pn212 is used.
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Encoder Resolution Number of Encoder Setting Range
(Bits) Pulses per Revolution (P/R)
(P/R)
13 2048 1610 2048 Pn212 needs not be
16 16384 16 to 16384 used.
17 32768 16 to 32768
20 262144 16 to 262144

For settings higher than 16384 P/R, pulses must be set in the following increments.

PG Dividing Pulse Increments Motor Speed Upper Limit
Setting (P/R) (P/R) (rpm)
16 to 16384 No limit (up to the motor maximum
1-pulse speed)
16386 to 32768 2-pulse
32772 to 65536 4-pulse
82 % 10%/Set value
65544 to 131072 8-pulse
131088 to 262144 16-pulse

The setting error alarm A.09 (dividing ratio setting error) will occur if the setting is out-
side the allowable range or does not satisfy the setting conditions. The overspeed alarm
A.51 will occur if the motor speed exceeds the upper limit.

When setting the pulse dividing ratio using a digital operator or panel operator, the display
of the number of pulses increments as shown in the above table and the upper limit will
not increment above the resolution of mounted encoder.

When Pn212 is set without connecting a servomotor to the servo amplifier, the upper limit
is automatically set to 230 (=1073741824: the maximum output value of the sero ampli-
fier) since the encoder resolution of the servomotor is unknown.

Therefore, it is recommended to set Pn212 after connecting a servomotor.
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Related Parameters

Switches
Parameter Digit Name Setting Contents Factory
No. Place Setting

Pr207 ) Dividing Ratio Parameter 0000 Use Pn201 (For 16-bit or less) 0

Selection 0100 | Use Pn212 (For 17-bit or more)

Note: After changing the setting, turn OFF the power and ON again to enable the new setting.

Parameters
Parameter Name Unit Setting Range Factory Setting
No.
Pn212 PG Dividing Pulse Setting P/R 16 to 1073741824 2048

Note: After changing the setting, turn OFF the power and ON again to enable the new setting.

The following procedure describes how to set Pn212.

Setting a PG dividing ratio of 5-digit or more
1. Press DSPL/SET Key to select the parameter setting mode.

ol _ [
EEEEE

i

2. Select the parameter Pn212.
Press Left or Right Cursor Key to select the digit. The enabled digit blinks.
Press Up or Down Cursor Key to change the value.

I ]
GREEE
3. Press DATA/ENTER Key to display the lower 5 digits of the current PG dividing ratio setting value.
i\ 3
[ucuﬁa]

5-135




Sigma II User’s Manual Chapter 5: Parameter Settings and Functions

4. Press Left or Right Cursor Key to select the digit. The enable digit blinks.
Press Up or Down Cursor Key to change the value.

Pressing Left or Right Cursor Key when the left-end or right-end digit is blinking displays another 5
digits.

Press Left Cursor Key when this digit blinks.
\I/

I o
I_II:IL |\a

7T ~

The upper 5 digits are displayed.
\I/

[:‘: N

—

——
—

] [y | [
/1N

5. Press Left or Right Cursor Key to select the digit. The enabled digit blinks.
Press Up or Down Cursor Key to change the value.

Pressing Left or Right Cursor Key when the left-end or right-end digit is blinking displays another
5 digits.

Press Right Cursor Key when this digit blinks.

\I/
BN (NI
Ui
/N
The lower 5 digits are displayed.
\I/
i o C
(] [y () ) ()
/I\

Repeat the steps 4 and 5 to change the data.

6. When the data is set, press DATA/ENTER Key.
The set data blinks and will be saved.

Note: When the password setting (write prohibited setting) is enabled, the setting can be read only by pressing Left

or Right Cursor Key.
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5.10.4 Reference Pulse Input Multiplication Range Switching Function

The position reference pulse input multiplication setting range can be switched between "x1" and "x1 to
x99."

Set Pn218.0 = 1 to enable this function, and set the multiplication in Pn217.

To change the reference pulse multiplication, the position reference pulse must be set to 0. Otherwise, the
operation cannot be guaranteed.

This function is valid only for "reference pulse" and disabled for the reference pulse set from the option

board in the configuration "SGDH servomotor and option board.i

Enable
Reference pulse
input switching
(PSEL)  Disable
Reference pulse Enable
input switcing
(PSELA)  Disable
4ms or less 4ms or less
Internal processing X1 ( :nr2‘17) X 1
n=

Fig.1 Timing Chart for Reference Pulse Input Multiplication Change

Related Parameters

Parameter
Parameter Digit , Factory
No. Place Name Setting | Contents Setting
Reference pulse input multi- 0 Disabled
Pn218 0 plication range switching func- 0: Disabled
tion 1 Enabled

Note: After changing the setting, turn OFF the control power supply and turn ON again to enable the new setting.

Parameter . . Factory
Nam n ng Ran :
No. ame Unit Setting Range Setting
Pn217 {i?:rl:erence Pulse Input Multiplica- X1 X1 to X99 1
Note: The change of setting value is enabled in online mode.
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Input Signal Selection*

Parameter | Digit : Factory
No. Place Name Setting Contents Setting
Pn513 0 /PSEL Signal Mapping 0 Inputs from the SI0 (CN1-40) input 8: Sets
(Reference Pulse terminal. signal OFF
Input Multiplication)
1 Inputs from the SI1 (CN1-41) input
terminal.
2 Inputs from the SI2 (CN1-42) input
terminal.
3 Inputs from the SI3 (CN1-43) input
terminal.
4 Inputs from the Sl4 (CN1-44) input
terminal.
5 Inputs from the SI5 (CN1-45) input
terminal.
6 Inputs from the SI6 (CN1-46) input
terminal.
7 Sets signal ON.
8 Sets signal OFF.
9 Inputs the reverse signal from the SI0
(CN1-40) input terminal.
A Inputs the reverse signal from the SI1
(CN1-41) input terminal.
B Inputs the reverse signal from the SI2
(CN1-42) input terminal.
c Inputs the reverse signal from the SI3
(CN1-43) input terminal.
D Inputs the reverse signal from the Sl4
(CN1-44) input terminal.
E Inputs the reverse signal from the SI5
(CN1-45) input terminal.
F Inputs the reverse signal from the SI6
(CN1-46) input terminal.

Note:  After changing the setting, turn OFF the power and ON again to enable the new setting.

* Set Pn50A.0 to 1 so that inputs can be re-allocated.
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Output Signal Selection

Parame- Digit Name Set- Contents Factory
ter No. Place ting Setting
Pn510 2 /PSELA Signal 0 Disabled 0: Disabled

Mapping

Outputs from the SO1 (CN1-25, 26)
output terminal.

Outputs from the SO2 (CN1-27, 28)
output terminal

Outputs from the SO3 (CN1-29, 30)
output terminal.

Note:  After changing the setting, turn OFF the power and ON again to enable the new setting.
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5.11 Improved Functions (Applicable only to SGDH amplifiers of version
#33000 or higher.)

S5.11.1

5.11.2

Moment of Inertia Ratio Setting Range

A load with moment of inertia ratio (Pn103) more than the existing maximum value
10,000% may be connected to a direct-drive motor. Accordingly, the upper limit of
Pn103 is increased to 20,000%. (100% = 1:1)

Adaptation to Single-turn Data Absolute Encoder

A single-turn data absolute encoder is mounted to SGMCS servomotor as standard.
The machine configuration with a SGMCS servomotor does not require harmonic
gear, etc. so that the servomotor can be connected directly to a load. Therefore, for
its absolute value detecting system, the load-end absolute value can be obtained by
measuring only the angle of motor shaft.

In this case, the encoder multi-turn data is not required and no backup battery is
required.

(With a single-turn data absolute encoder, the multi-turn data is always set to"0")

Single-turn data absolute encoder

s UTSB O -8 O0OOO

Confirm the single-turn absolute encoder model in Motor Models Display (Fn011)
on the digital operator or panel operator:

FNO11-E. COCI M M (Encoder Model/Encoder Resolution Display)
00O : Encoder model
00: Incremental encoder
01: Multiturn data absolute encoder
02: Single-turn data absolute encoder

H B : Encoder Resolution
13: 13 bits
16: 16 bits
17: 17 bits
20: 20 bits
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Specifications of Single-turn Data Absolute Encoder Model

UTSBO-BOOOO

Item

Specifications

Battery for absolute encoder

Not required
(Because no multiturn data needs to be stored.)

Fn008: Absolute encoder multi-turn reset
function

Set to NO_OP and disabled

Fn013: Multiturn limit setting change when a
multiturn limit disagreement alarm (A.CC)
occurs

Set to NO_OP and disabled

Pn205: Multi-turn limit setting

Can be set, but the setting of Pn205 does not have any effect.
The alarm A.CC does not occur when the setting is changed. And
the multi-turn data is always "0" regardless of the Pn205 setting.

Pn002.2: Absolute encoder usage

Same as for the multi-turn absolute encoder
Pn002.2=0: Use the absolute encoder as an absolute encoder
Pn002.2=1: Use the absolute encoder as an incremental encoder

PAO serial data

The transmission format is the same as that of multi-turn absolute
data
However, the data section is always set to i0T as follow.

P+00000 [CR]

PSO serial data

The transmission format is the same as that of multi-turn absolute
data

However, the data section is always set to i0T as follow.
P+00000, nnnnnnn [CR]

(n represents the absolute value within one rotation.)

Initial incremental pulse output time

The output pulse frequency is not changed. Therefore, the initial
incremental pulse output time increases according to the number
of bits of the mounted encoder.
As the maximum resolution of the existing specification is 16 bits,
the output time is 25 ms. With 20-bit encoder, the output time is
386 ms.
The equation to obtain the output time by the number of bits of
encoder is given below. The output time obtained by the equation
is the minimum required time.
T = (2"/170) x (62.5/1000) [ms]
T: Minimum time required to output initial incremental pulses
n: Number of encoder bits

Ex.) 16-bit encoder: T = (65536/170) x (62.5/1000) = 24.094 —
25ms
20-bit encoder: T = (1048576/170) x (62.5/1000) = 385.506
— 386ms
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5.11.3 Improvement of Linear Motor Related Specifications
u Additional Function: Parameter for Max. Speed for Linear Motors
The maximum speed can be set in the parameter.
This function can be used for the system where the servomotor speed does not reach
its maximum. Decreasing the maximum speed in Pn384 can increase the resolution
of speed control.
Related Parameter
Parameter . Setting .
No. Name Unit Range Factory Setting
Pn384 Maximum speed for linear motors 100 mm/s 1to 100 50

The setting of Pn384 must not be higher than the maximum speed of motor
parameter.

If a speed higher than the maximum speed of motor parameter is set, the alarm A.55
"Maximum speed setting alarm" occurs.

To change the maximum speed in Pn384, set also the PG dividing ratio using the
following functions.

Calculation of speed for linear motors and PG dividing ratio

The allowable maximum dividing ratio is calculated on the base of the set maximum
motor speed, or the allowable maximum speed is calculated on the base of the set
maximum dividing ratio.

The parameter whose setting is the base of calculation can be selected in the
parameter Pn080 "Allowable maximum motor speed/dividing ratio calculation
selection."

If a value higher than the maximum dividing ratio calculated on the base of the
motor maximum speed is set, the alarm A.09 "Dividing ratio setting error" occurs.

5-142




Sigma II User’s Manual Chapter 5: Parameter Settings and Functions

Related Parameters

Parameter Digit Name Setting Description Factory
No. Place Setting
Pn080 3 Allowable maximum motor Fix the maximum motor speed, and
speed/dividing ratio 0 calculate the allowable maximum
calculation selection dividing ratio.
(The result of calculation is 0
displayed in Un010.) Fix the maximum dividing ratio, and
1 calculate the allowable maximum
motor speed.

The result of calculation can be monitored by the monitoring function.

Parameter Displayed Item Unit Remarks
No.
Un010 Allowable maximum motor speed/ 100 mm/s or Pulse/scale pitch (Pn280) Displayed in
dividing ratio monitor decimal
codes

B Operation Procedure

Select the parameter Un010, and press DATA/ENTER Key.
The maximum motor speed or dividing ratio that can be set is displayed in the following
order.
To fix the maximum motor speed and change the maximum dividing ratio (Pn080.3 = 0)
1 S.****: Displays the maximum motor speed (Pn384). Press DSPL/SET Key to display the
next line (ii).
1 P.****: Displays the maximum dividing ratio that can be set. Press DSPL/SET Key to return
to the display of the line above (i).

To fix the maximum dividing ratio and change the maximum motor speed (Pn080.3 = 1)
1 S.****: Displays the maximum motor speed that can be set. Press DSPL/SET Key to dis-
play the next line (ii).
11 P.****: Displays the maximum dividing ratio (Pn281). Press DSPL/SET Key to return to the
display of the line above (i).
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5.11.4

Overload Protection for Self-cooling Linear Motors

The linear motor has a self-cooling effect because of its moving coil. Therefore, the
calculation of motor-side overload is modified, taking this cooling effect into
account.

The equation is modified so that a square of thrust reference is reduced in proportion
to the motion speed of linear motor’s moving coil.

The factor of proportionality is calculated on the base of speed FB and the newly
added parameter.

An alarm occurs under the following condition.

Overload level < = [(Thrust reference? x d) — Reference thrust?]
d is obtained by the following equation.

d=1- {(FB speed/ Maximum speed) x (Parameter/100)}
Supporting Function for Linear Motor with Hall Sensor

The hall sensor monitoring function is added for linear motors with a Hall sensor.

No.

Parameter

Displayed Item Unit Remarks

Un011

Hall sensor signal monitor - -

B Operation Procedure

Select the parameter Un011, and press DATA/ENTER Key. The Hall sensor signal
is displayed as shown below.

Iy pd
I I /[ [

‘_ W-phase signal monitor
V-phase signal monitor

U-phase signal monitor

Hall sensor signal pattern
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Refer to the following table for the Hall sensor signal patterns.

Hall sensor Signals
signal pattern
(UVW) U-phase V-phase W-phase
0 L L L
1 L L h
2 L h L
3 L h h
4 h L L
5 h L h
6 h h L
7 h h h

The Hall sensors are set according to the motor phase order selection in parameter
Pn080.1.
The processing at reading the Hall sensor signals has also been improved as follows.

If all the Hall sensor signals are 0 or 1 when the Hall sensors are connected, these
signals are ignored.

» However, if it occurs two times consecutively, the alarm A.C2 occurs.

« If U-phase edge does not activate two times continuously, it is not recognized as U-
phase edge.

 The angle for phase detection error is changed from 30 degrees to 40 degrees.
(The error of angle at installation is added to the maximum error of the angle when
the power is turned ON.)
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6 Servo Adjustment

This chapter describes the functions required for servo
adjustment. Find the required information by selecting the
section from the following table of contents.
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6.1.3  AdJuSting GaIN.....c.coeiieiiieiiieiieeieeteete ettt ettt e eeee 6-4
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6.2 High-Speed POSTHONING .......eeevviiiiiiieiie et 6-10
6.2.1 Setting SETVO GAIN .....eeeciieeiiiie et eree e e e eaee e 6-10
6.2.2  Using Feed-Forward Control .............ccceeviiiniieiienieniieieeeeee e 6-12
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6.2.7 Speed Feedback COmMpPensation .........c.cecueeeereeiienienenieneenieeieneeneeneeenne 6-22
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6.1 Smooth Operation

This section provides technical information on the smooth operation of servomotors.

6.1.1 Using the Soft Start Function
The soft start function adjusts progressive speed reference input inside the servo
amplifier so that acceleration and deceleration can be as constant as possible. To use
this function, set the following parameters.
Parameter Signal Setting Description
(ms)
: . Setting Range: 0 to 10000
Pn305 Soft Start Acceleration Time Default Setting: 0 Speed Control
: ‘ Setting Range: 0 to 10000
Pn306 Soft Start Deceleration Time Default Setting: 0 Speed Control

In the servo amplifier, a speed reference is multiplied by the acceleration or
deceleration value set in Pn305 or Pn306 to provide speed control.

The soft start function enables smooth speed control when progressive speed
references are input or when contact input speed control is used. Set both Pn305 and
Pn306 to “0” for normal speed control.

Set these parameters as follows:

Pn305: The time interval from the time the motor starts until the maximum
speed is reached.

Pn306: The time interval from the time the motor is operating at the maximum

speed until it stops.

Speed reference @ Soft start

4 Maximum speed

4y

1

. . i

Servo amplifier internal !
speed reference .

Pn305: Set this time interval.

(1%
Maximum speed Y
1
)

Pn306: Set this time interval.
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6.1.2 Smoothing

The smoothing function applies a filter inside the servo amplifier to a constant-
frequency reference input so that acceleration and deceleration can be as constant as
possible. To use this function, set the following parameters.

Use the following parameter to set the type of filter to be applied.

Parameter

Signal

Setting

Description

Pn207.0

Position Reference Filter Selection

Default Setting: 0

Position Control

Either an acceleration/deceleration or average movement filter can be selected.

Pn207.0 Setting Result
0 Enables acceleration/deceleration filter.
1 Enables average movement filter.

The time constant and time for these filters are set in the following parameters.

Time constant for Acceleration/Deceleration Filter:

; Setting i
Parameter Signal (x0.01ms) Description
Position Reference Accel/Decel Setting Range: 0 to 6400 L
Pn204 Time Constant Default Setting: 0 Position Control

Averaging time for Average Movement Filter:

. Setting I
Parameter Signal (x 0.01ms) Description
Position Reference Movement Setting Range: 0 to 6400 o
Pn208 Averaging Time Default Setting: 0 Position Control

This function provides smooth motor operating in the following cases:

When the host device which outputs references cannot perform acceleration/

deceleration processing.

When the reference pulse frequency is too low.

When the reference electronic gear ratio is too high (i.e., 10x or more).
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This function does not affect the travel distance (i.e., the number of pulses).

Servo amplifier
Reference pulses Servomotor

— |

N\ Acceleration/Deceleration

Hzlmnnnnnnnnm

Reference pulse I—I
frequency
u Filter applied
When using acceleration/
deceleration filter -, ~—> Pn204
Hz| ; . !
Reference pulse . N .
frequency
U1
When using average . . . .
movement filter > <> Pn208
Hz| ! ; ' :
Reference pulse . N
frequency LN

6.1.3 Adjusting Gain

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 tend to vibrate or
become too sensitive. Smooth operation is not possible under such conditions.
Reduce each loop gain value to an appropriate value.

Refer to 6.2.1 Setting Servo Gain for details regarding servo gain adjustment.
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6.1.4

Adjusting Offset

The servo system does not operate smoothly if reference voltage from the host
controller or external equipment has a reference offset value close to OV. In that
case, adjust the reference offset value to OV.

Reference Voltage Offset from Host Controller or External Circuitry

Reference v Offset Reference JRe
voltage voltage ’ | Make offset
4 adjustment with the

/ Ri servo amplifier
/ Reference speed /, Reference speed

or reference . ’ or reference
Offset adjustment ’

torque ’ torque

Reference Offset Adjustment

The following two methods are provided to reset the reference offset value to OV.
* Reference offset automatic adjustment
* Reference offset manual adjustment

If a position loop is formed in the host controller, be sure to make a manual offset
adjustment and do not make automatic reference offset adjustment.

Refer to the following sections in Chapter 7: Using the Digital Operator for a
detailed description of reference offset adjustment.

Adjustment Method Detailed Description

Automatic 7.2.3 Automatic Adjustment of the Speed and Torque Reference Offset

Manual 7.2.4 Manual Adjustment of the Speed and Torque Reference Offset

6.1.5

Setting the Torque Reference Filter Time Constant

If there is machine vibration which may be caused by the servodrive, try adjusting
the filter time constant in Pn401. This may stop the vibration.

Parameter

Setting

Signal (x 0.01ms)

Application

Pn401

Torque Reference Filter Time Setting Range: 0 to 65535 Speed/Torque Control,
Constant Default Setting: 100 Position Control

The above constant is the filter time constant of the torque reference to be set in the
servo amplifier. The smaller the value, the faster the speed control response will be.
There is, however, a limit, depending on machine conditions.
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6.1.6 Notch Filter
Vibration in the machine can sometimes be eliminated by using a notch filter for the
frequency at which the vibration is occurring.
Parameter Signal Setting Description
. . — Speed/Torque Control,
Pn408.0 Notch Filter Selection Default Setting: 0 Position Control
This parameter can be set to enable the notch filter.
Pn408.0 Setting Result
0 None.
1 Enables notch filter for torque reference.
Use the following parameter to set the frequency at which the filter is effective.
Parameter Signal Setting Description
(Hz)
: Setting Range: 50 to 2000 Speed/Torque Control,
Pn409 Notch Filter Frequency Default Setting: 2000 Position Control

SGDH amplifiers with version number starting with 330000 or higher, have 2 notch fil-
ters (NF) incorporated in the torque control loop. These notch filters have both center fre-

quency and Q value adjustments.

The notch filter may eliminate specific frequency vibration generated by resonance of a
machine. The notch filter puts a notch in the gain curve at the specific vibration fre-
quency. A higher notch filter Q value produces a sharper notch and phase delay.
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The performances of first stage notch filter and newly added second stage notch filter are
identical.
The filtering is executed in the following order.

NO

Use First Stage Notch Filter.

i YES

First Stage Notch Filter

v

se Second Stage Notch Filter

NO M

YES Added
e
P

function

Second Stage Notch Filter

v

Torque Reference Filter
(Low-pass filter)

v

Torque Limit

i

Fig.1 Torque Reference Filtering
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® Notch Filter Function

The notch filter function decreases the response to the set frequency, and effective when
there are machine vibrations. Adjusting the parameter setting according to the machine
vibration frequency reduces the machine vibration.

A A
Torque Torque
reference reference
wavefor L wavefor
- Notch filtering -
fc=1/At)
WP N2 VI G >
[
At !

B Torque Reference Filtering and Frequency Characteristics

The torque reference filtering and frequency characteristics are shown in the following
diagrams.

2 2
s “+ o
Before torque e After torque
reference g 24 -2c - s4w,? > reference
filtering Q filtering
(o0.,=27f c)
L A 3
o L
® o
o > Q >
fc Freduency fc Frequency
Frequency Characteristics When Q is set to 0.7. Frequency Characteristics When Q is set to 2.0
Note: The frequency characteristics shown above indicate that no response of the speed proportional gain can be

obtained if the difference between the speed proportional gain and the vibration frequency is too small.
Setting a smaller Q value decreases the response in wider zone around the set frequency.

Setting a bigger Q value decreases the response in the limited zone at about the set frequency.

When vibration is suppressed but overshoot occurs, increase the Q value may correct the
overshoot.
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Related Parameters

Switch
Parameter Digit . - Factory
No. Place Parameter Name Setting Description Setting
Pn408 Notch filter selection 0 Disabled
0 0
1 Enabled
1 Fixed parameter - - -
Second stage notch filter 0 Disabled
2 selection 0
1 Enabled
3 Fixed parameter - - -
Parameters
Parﬁlrgeter Name Unit | Setting Range | Factory Setting
Pn40A Notch filter Q value 0.01 50 to 400 70
Pn40B Second stage notch filter frequency Hz 50 to 2000 2000
Pn40C Second stage notch filter Q value 0.01 50 to 400 70
Caution

1. Exercise caution when setting the notch frequencies. Do not set the notch frequencies close to the speed
loop’s response frequency. Notch filter frequency should be at least 4 times higher than the speed loop’s
response frequency. Setting the notch frequency too close to the response frequency may cause vibration
and damage the machine. The speed loop’s response frequency is the speed loop gain (Pn100) when the
inertia ratio (Pn103) is set to the correct value.

2. Change the notch filter frequency (Pn409 & Pn40B) only when the motor is stopped. Vibration may occur
if the notch filter frequency is changed while the motor is rotating, causing damage to the machine.
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6.2 High-Speed Positioning

This section provides technical information on high-speed positioning.
6.2.1 Setting Servo Gain

Use the servo gain setting function in the following cases.

* To check each servo gain value that is automatically set after auto-tuning.

» To directly set each of the above servo gain values in another servo amplifier.

» To further refine responsiveness after auto-tuning (either to increase responsive-

ness or to reduce it).

| Setting Speed Loop Gain

Set the following speed loop related parameters as required.

Parameter Signal Setting Application
; Setting Range: 1 to 2000Hz Speed Control, Position
Pn100 Speed Loop Gain (K,) Default Setting: 40Hz Control
Pn101 Speed Loop Integral Setting Range: 15 to 51200 x 0.01ms | Speed Control, Position
Time Constant (T;) Default Setting: 2000 x 0.01ms Control

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.

1
|Speed r.eference o Kv (1 +— )
oop gain TiS

Speed feedback
Speed loop gain K, is adjusted in 1Hz increments provided that the following

parameter is set correctly.

Parameter Signal S((a:f/“;]g Application
(o]
: : Setting Range: 0 to 10000 Speed/Torque Control,
Pn103 Inertia Ratio Default Setting: 0 Position Control
. . Motor load inertia (J;)
Inertia Ratio = x 100%

Servomotor rotor inertia (Jyy)

The load inertia of the servo amplifier reflected at the motor shaft is default set to the
rotor inertia of the servomotor. Therefore, obtain the inertia ratio from the above
formula and set parameter Pn103 properly.

The above parameters are automatically set by the auto-tuning operation.
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n Setting Position Loop Gain
Set the following position loop-related parameter as required.
Settin
Parameter Signal (3'1 )g Application
Position Loop Gain Setting Range: 0 to 2000 "
Pn102 (Kp) Default Setting: 0 Position Control
The above parameter is the position loop gain for the servo amplifier.
The higher the position loop gain, the smaller the position control error will be.
There is, however, a certain limit depending on machine characteristics.
Position reference Position loop gain
Position feedback
This gain setting is also valid for zero clamp operation.
The above parameter is automatically set by the auto-tuning operation.
. Setting —
Parameter Signal (256 reference units) Application
Pn505 Overflow Level 82}2%% FS{ZR%%: 11 60222767 Position Control

Set in this parameter the error pulse level at which a position error pulse overflow
alarm (A.dO) is detected.

Error pulse

If the machine permits only a small position loop gain value to be set in Pn102, an
overflow alarm may arise during high speed operation. In this case, increase the
value set in this parameter to avoid unnecessary alarms.
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6.2.2 Using Feed-Forward Control

The time required for positioning can be shortened with feed-forward control by
setting the following parameter.

Definition:Feed-forward control makes necessary corrections beforehand to prevent the control system
from receiving the effects of external disturbance. By increasing the effective servo gain, feed-for-
ward control improves the system’s response.

Parameter Signal S((a;';]g Application
0
Setting Range: 0to 100 -,
Pn109 Feed-forward Default Setting: 0 Position Control

Parameter Pn109 is set to apply feed-forward frequency compensation to position
control inside the servo amplifier. Use it to shorten positioning time. Too high a
value may cause machine vibration. For most applications, set Pn109 to 80% or
less.

Differentia

Pn109

Reference pulse

Feedback pulse
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6.2.3 Using Proportional Control

If parameter Pn000.1 is set to 0 or 1 as shown below, input signal /P-CON serves as
a PI/P control changeover switch.

* Pl control: Proportional/integral control.

* P control: Proportional control.

Parameter Signal S?ﬁ/h;]g Application
0
. — Speed Control,
Pn000.1 Control Method Selection | Default Setting: 0 Position Control
PnOO.O'1 Control Mode
Setting
Usual speed control or position
Speed control is selected.
0 e Input signal /P-CON (CN1-41) is used L
to select PI control or P control. Servo amplifier
CNT-41 | by control P or PI
is open. /P-CON
" control _P-LOUNT ©cN1-41
1 Position CN1-41 P control selection
Control is OV contro
| Methods for Using Proportional Control

Proportional control can be used in the following two ways.

*  When operation is performed by sending speed references from the host control-
ler to the servo amplifier, the host controller can selectively use P control mode
for particular conditions only. This method can suppress overshooting and
shorten setting time. Refer to 6.2.5 Using Mode Switch for particular conditions.

» If PI control 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 reference. In this case, use P control mode to stop the motor.
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6.2.4 Setting Speed Bias

The settling time for positioning can be reduced by assigning bias to the speed
reference block in the servo amplifier. To assign bias, use the following constants.

: Setting L
Parameter Signal Application
¥ (rpm) PP
. Setting Range: 0 to 450 -
Pn107 Bias Default Setting: 0 Position Control
. . . Setting Range: 0 to 250 i
Pn108 Bias Addition Width Default Setting: 7 Position Control

Set the parameters to shorten the time required for positioning according to the
application.

The bias increment width (Pn108) is expressed as an error pulse width that
determines the time in which bias input (Pn107) takes effect. The bias input is ON if
the error pulse width exceeds the value set in Pn108.

Internal speed reference
Pn107

—» :4— Bias increment width
! Pn108
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6.2.5 Using Mode Switch

Use the mode switch function for the following purposes.
» To suppress overshoot during acceleration or deceleration (for speed control).

» To suppress undershoot during positioning and to shorten the setting time (for
position control).

| No mode switch function | With mode switch function

vaershoot
|::> Motor
speed

Undershoot—+ ~

*_\J
Time Time

The mode switch function makes it possible to automatically switch the servo
amplifier’s internal speed control mode from PI to P control mode and vice versa
when specified conditions are satisfied.

Motor
speed

Definition:PI control means proportional/integral control, and P control means proportional control. In
effect, switching “from PI control to P control” reduces effective servo gain, thereby making the
servo system more stable.

IMPORTANT

1. The mode switch is used to fully utilize performance of a servodrive to achieve very high-speed position-
ing. The speed response waveform must be observed to adjust the mode switch.

2. For normal use, the speed loop gain and position loop gain set by auto-tuning provide sufficient speed/posi-
tion control. Even if overshoot or undershoot occurs, it can be suppressed by setting either:
* The acceleration/deceleration time constant for the host device.
» The soft start time constants (Pn305, Pn306)
» The position reference acceleration/deceleration constant (Pn204) for the servo amplifier.

[ Selecting Mode Switch Setting

The servo amplifier incorporates four mode switch settings (0 to 3). Select a mode
switch with the following parameter (Pn10B.0).

Parameter
P;;tgﬁéo Description Used_ to Sef( Setting Unit
Detection Point
0 Uses torque reference as the detection point. Pn10C Percentage of rated
(Standard setting). torque (%)
1 Uses speed reference input as the detection point. Pn10D Motor Speed (rpm)
2 Uses acceleration as the detection point. Pn10E x 10rpm/s
3 Uses error pulse input as the detection point. Pn10F Reference unit
4 Mode Switch function is not used. — —




Sigma II User’s Manual Chapter 6: Servo Adjustment

Torque Reference Input Used as Detection Point (Standard Setting)

With this setting, if the value of torque reference input exceeds the torque set in
parameter Pn10C, the speed loop switches to P control.

The servo amplifier is default set to this standard mode (Pn10C = 200).

Speed Refc-?:r_ence speed

~ Mofor speed

+Pn10C [\( Internal torque reference
Torque 0 U
Pnfoc i \./

PI contral, s ntrol
P control P control

Operating Example

If the system is always in PI control without using the mode switch function, the
speed of the motor may overshoot or undershoot due to torque saturation during
motor acceleration or deceleration. The mode switch function suppresses torque
saturation and eliminates motor speed overshoot or undershoot.

| No mode switch function | | With mode switch function |
i Overshoot
Motor |::> Motor
speed speed
Undershoot—+
Vf\
Time * Time

Speed Reference Used as Detection Point

With this setting, if a speed reference exceeds the value set in parameter Pn10D, the
speed loop switches to P control.

Speed Speed rf-::ference Motor speed
PRAOD [rrormefeeeemerer e ‘.E“ Time
Pl P control Pl control
contri
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Operating Example

In this example, the mode switch is used to reduce setting time. Generally, speed
loop gain must be increased to reduce setting time. Using the mode switch
suppresses the occurrence of overshoot and undershoot as speed loop gain is
increased.

Without mode switch

Without mode switch

S[iee:q reference Motor speed
y : Increase speed |oop gain. Motor

E speed
Long setting time I"’I

| With mode switch

Motor
speed

Undershoot

¥ s
Time *_

‘ Suppress overshooting
Motor and undershooting.

speed
Setting time "I I"

Acceleration Used as Detection Point

If motor acceleration exceeds the value set in parameter Pn10E, the speed loop
switches to P control.

Reference speed

Y

Speed Motor speed

+Pn10E /{\( Motor acceleration
Acceleration 0 [~ \j
PRAOE |ir i

Pl control :_ .:, Pl control _: _:_ Pl control
PSe p<>ig

P control P control
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Operating Example

If the system is always in PI control without using the mode switch function, the
speed of the motor may overshoot or undershoot due to torque saturation at the time
of the acceleration or deceleration of the motor. The mode switch function
suppresses torque saturation and eliminates motor speed overshoot or undershoot.

| Without mode switch | | With mode switch |
?vershoot
Motor I::> Motor
speed speed
Undershoot—*
Vf\
Time * Time

Error Pulse Used as a Detection Point

This setting is enabled for position control operation only.

If an error pulse exceeds the value set in parameter Pn10F, the speed loop switches to

P control.
Speed Referfa_nce Motor speed
Deviation Time
Pulse
Pn10F g
PI control ) : ¢ P control N : ‘ P1 control
Operating Example

In this example, the mode switch is used to reduce setting time. Generally, speed
loop gain must be increased to reduce setting time. Using the mode switch
suppresses the occurrence of overshoot and undershoot when speed loop gain is
increased.

[ Without mode switch | | Without mode switch |

Speed reference  Motor speed

Motor
speed

Increase speed |oop gain.

Long setting time I"’l

| With mode switch function

Suppress overshoot
and undershoot

Motor
speed

Setting time _’I I+
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6.2.6 Automatic Gain Switching Function (Applicable Only to SGDH
amplifiers with version # 33000 or higher)

The automatic gain switching function switches the gain setting between the gain setting 1
and 2 according to the following conditions:

Whether position reference is specified or not, or

Position error level, or

AND logic of the above two conditions
The position reference of the automatic gain switching condition indicates the reference
pulses from CN1, the reference pulses from LD001 for SGDH Servo Amplifier + LD001,
or the reference pulses from the option board for SGDH Servo Amplifier + option board.
Note that the automatic gain switching function is disabled for the control modes other
than position control.
And, the real-time autotuning function is disabled while gain setting 2 is selected.

Gain Switching

Gain Setting 1 =3 Gain Setting 2
Pn100: Speed loop gain Pn104: Speed loop gain #2
Pn101: Speed loop integral time Pn105 : Speed loop integral time
constant constant #2
Pn102: Position loop gain Pn106 : Position loop gain #2

The existing gain switching function by /G-SEL signal is also available. However, it can-
not be used with the automatic gain switching function.

Note that automatic gain switching function is enabled only in position control mode. In
the control modes other than position control, gain setting 1 is used.

When the automatic gain switching is enabled by setting 1 to 3 of Pn10B.2, the gain
switching function by /G-SEL signal is disabled.
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The following flowchart shows the automatic gain switching.

Disabled (Pn10B.2 = 0)
Automatic gain

witching enabled?

Enabled (Pn10B.2 = 1 to 3)

Automatic gain

witching conditiol

Position reference
(Pn10B.2 = 1)

With or without
position reference

Without v

Position error
(Pn10B.2 =2)

Position error =2 Pn125
Position error

Position error <Pn125  y

Position reference
and position error
(Pn10.B = 3)

With position reference
or
Position error = Pn125

Position
reference and
Position errol

Without position reference
and
Position error <Pn125 y

Gain switching timer Gain switching timer

Gain switching timer Gain switching timer

Gain switching timer Gain switching timer

count-up 0 clear count-up 0 clear count-up 0 clear
4—‘ 4—‘ =
- Y

Timer > Pn124

A

Gain Setting 2 Gain Setting 1

-
%
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Related Parameters

Switch
Parameter Digit Name Setting Description Factory Set-
No. Place ting
Pn10B 2 Automatic gain switching 0 Automatic gain switching dis- 0
selection abled
1 Position reference
2 Position error
3 Position reference and position
error
Parameters
Parameter Name Unit Setting Factory Setting
No. Range
Pn124 Automatic gain switching timer ms 1 to 10000 100
Pn125 Automatic gain switching width Reference
unit 1 to 250 7
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6.2.7 Speed Feedback Compensation

Use this function to shorten the system’s setting time in positioning operation.

Integral control

(Pn101)
Error counter +
output Position loop gain |, Speed loop gain |_* Torque reference Torque reference
> (Pn102) (Pn100) filter (Pn401) >

y

(Pn1

Speed feedback Speed feedback

filter (Pn308)

Speed feedback com
pensation (Pn111)

A

A

Speed feedback com
pensation function
selection (Pn110.1)

Note: This function is available provided that the inertia ratio set in Pn103 is correct. Therefore, perform
online auto-tuning to obtain and save the results as the parameters. Refer to 6.3 Auto-Tuning for
details. Otherwise, directly set the inertia ratio.

| Adjustment Procedure

When adding the value of speed feedback compensation, be sure to follow the
procedure described below and make servo gain adjustments while watching the
analog monitor to observe the position error and torque reference. Refer to 6.5
Analog Monitor for details.

1. Set parameter Pn110 to “0002” so that the online auto-tuning function will be
disabled. Refer to 6.3.4 Parameters Related to Online Auto-Tuning and Appen-
dix B List of Parameters for details regarding Pn110.

2. First, make normal servo gain adjustments with no feedback compensation. In
this case, gradually increase the speed loop gain in Pn100 while reducing the
speed loop integral time constant Pn101, and finally set the speed loop gain in
Pnl100 to the same value as that of the position loop gain in Pn102.

The relationship between the speed loop gain and integral time constant is as
follows:

Take the value obtained from the following formula as a reference value for setting
the speed loop integral time constant in Pn101.

4

Speed loop integral time constant = 37 x Speed loop gain (s)

Unit of speed loop gain: [Hz]

Check the unit when setting the speed loop integral time constant in Pn101. Pn101
1s set in 0.01ms increments.

The units for speed loop gain (Hz) and position loop gain (s°1) differ, nevertheless,
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set these gains to the same numerical value.

3. Repeat step 2 to increase the speed loop gain while watching the position error of
the analog monitor to observe the setting time and the torque reference of the
analog monitor to observe any occurrence of vibration. If there is any oscillating
noise or noticeable vibration, gradually increase the time constant of the torque
reference filter in Pn401.

4. Gradually increase only the position loop gain. When it has been increased
about as far as possible, then decrease the speed feedback compensation in
Pnl111 from 100% to 90%. Then repeat steps 2 and 3.

5. Decrease the speed feedback compensation to a value lower than 90%. Then
repeat steps 2 through 4 to shorten the setting time. If the speed feedback com-
pensation is too low, however, the response waveform will vibrate.

6. Find the condition in which the shortest setting time is obtainable within the
range where the position error or torque reference waveform observed through
the analog monitor is not vibrating or unstable.

7. The servo gain adjustment is completed when no further shortening of the posi-
tioning time is possible.

IMPORTANT

» Speed feedback compensation usually makes it possible to increase the speed loop gain and position loop
gain. The machinery may vibrate excessively if the compensation value greatly changes or Pn110.1 is set to
“1” (i.e., speed feedback compensation disabled) after increasing the speed loop gain or position loop gain.
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6.3 Auto-Tuning

If positioning is taking a long time, the speed loop gain or position loop gain of the servo
system may not be set properly. If the gain settings are wrong, set them properly in accor-
dance with the configuration and rigidity of the machinery.

Autotuning

The characteristics of the machinery

are checked
tuning.

automatically for optimum

e

Servo amplifier

Load inertia
4+—>

Servomotor Friction
I

The servo amplifier incorporates an online auto-tuning function, which checks the charac-
teristics of the machinery automatically and makes the necessary servo gain adjustments.
The function is easy to use and makes it possible for even beginners to perform servo gain
tuning and set all servo gains as parameters.

The following parameters can be set automatically by using the online auto-tuning func-

tion.

Parameter

Description

Pn100

Speed loop gain

Pn101

Speed loop integral time constant

Pn102

Position loop gain

Pn401

Torque reference filter time constant
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6.3.1 Online Auto-Tuning

Online auto-tuning is a control function which enables the servo amplifier to check
changes in the load inertia during operation in order to maintain the target value for
speed loop gain or position loop gain.

Online auto-tuning may not work well in the following cases.

*  When the cycle for load inertia change is 200ms or shorter (when the load
changes rapidly).

*  When the application has slow acceleration or deceleration using the soft start
function, and the speed error of the servomotor being driven is small.

*  When adjusting the servomotor manually and operating at low gain (a machine
rigidity of 1 or less).

Disable the online auto-tuning function if tuning is not possible. (See 6.4.3 Making

Manual Adjustments).

IMPORTANT

* Do not use online auto-tuning in the following cases:

. When using Torque Control Mode.

*  When using IP control (only when using parameter Pn10B.1 = 1) for the speed loop.
. When using the torque feed—forward function.

. When switching gain using /G—-SEL.
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n Setting Parameters for Online Auto-Tuning

The following flowchart shows the procedure for setting the parameters for online
auto-tuning.

( Start )

A

Operate with factory
settings of parameters

Yes

Operation
OK?

Load

No inertia changes?

Set to always perform tuning.
(Set Pn110.0to 1)

Yes

Operation
OK?

A4

Adjust the rigidity setting
(Setin Fn001)

Yes
Operation
OK?

A 4

Adjust the friction
compensation.
Setin Pn110.2.

Yes
Operation
OK?

A4

Set so that online autotuning

is not performed. Save the results of autotuning

(Set Pn110.0 to 2) to parameters. From the next
time, execute autotuning using
i the calculated value as the
initial value.
Set in Fn007

Make servo gain
adjustments manually *

w; *Before making manual servo gain adjustments, Refer to 6.4.3

End Making Manual Adjustments or 6.2 High-Speed Positioning.
n
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6.3.2 Mechanical Rigidity Settings for Online Auto-Tuning

For the mechanical rigidity settings at the time of online auto-tuning, select the target
values for speed loop gain and position loop gain of the servo system. Any of the
following ten levels of rigidity can be selected.

s Speed Loop Torque
Position Loo
Fn001 Gain P Speé(;il';oop Integral Time Reference Filter
Rigidity -1 H Constant Time Constant
i [s71 (Hz] [0.01ms] [0.01ms]
Setting . .
Pn102 Pn100 Pn101 Pn401
1 15 15 6000 250
2 20 20 4500 200
3 30 30 3000 130
4 40 40 2000 100
5 60 60 1500 70
6 85 85 1000 50
7 120 120 800 30
8 160 160 600 20
9 200 200 500 15
10 250 250 400 10

Note: The Rigidity value is default set to 4.

As the rigidity value is increased, the servo system loop gain increases and the time
required for positioning is shortened. If the rigidity is excessively high, however, it
may cause the machinery to vibrate. In that case, decrease the set value.

The rigidity value setting automatically changes the parameters in the above table.
Note: If parameters Pn102, Pn100, Pn101, and Pn401 are set manually with the online auto-tuning function
enabled, tuning is performed with the manually set values as target values.
u Changing the Rigidity Setting

Use parameter Fn001 in the auxiliary function mode to change the rigidity setting.
The procedure for changing the setting is as follows:

Using the Hand-held Digital Operator
1. Press the MODE/SET key and select Fn001 in the auxiliary function mode.

I Il
'l ' | (] T

2. Press the DATA/ENTER key. The following data will be displayed.

i
[ ] (] [ ]

I——
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3. Press the Up Arrow 't or Down Arrow v/ key to select the rigidity setting.
_III !
)
Up Cursor Key * f Down Cursor Key

i
] (]

4. Press the MODE/SET key. The following display will flash for 1 second and
then the rigidity setting will be changed.

——

ul[m] ]
|

BIEs
| 2

——

] I_ |Flashes for i
'] (] ] ol KRS > I:III I

i
1| =

~—

5. Press the DATA/ENTER key to return to the auxiliary function mode.

— o
i) 1

|-
I~ |

This completes the procedure for changing the rigidity setting.

Using the Built-in Panel Operator
1. Press the MODE/SET key to select Fn007 in the auxiliary function mode.

|-
I~

mlimI
il

2. Press the DATA/SHIFT key for a minimum of 1 second. The following data
will be displayed.

——

Jlalmlm l_l]
'l T

3. Press Up Arrow 't/ or Down Arrow v/ key to select the rigidity setting.

rrnrije
i

I

Up Cursor Key ¢ f Down Cursor Key

g nc
(] T ([

4. Press the MODE/SET key. The following display will flash for 1 second and
then the rigidity setting will be changed.

] I Flashes for _y, _III 1

oz !

] ] [ KOS ]

|| 1
][] .

~—

5. Press the DATA/SHIFT key for a minimum of one second to return to the auxil-
iary function mode.

i i
_

|-
I a1

I 1

—_

This completes the procedure for changing the rigidity setting.
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6.3.3

Saving Results of Online Auto-Tuning

Online auto-tuning always processes the latest load inertia to renew data so that the
speed loop gain will reach the target value that has been set. When the servo
amplifier is turned OFF, all the processed data is lost. Therefore, when the servo
amplifier is turned ON again, online auto-tuning is performed by processing the
factory-set values in the servo amplifier.

To save the results of online auto-tuning and use them as the initial values set in the
servo amplifier when the servo amplifier is turned ON again, it is necessary to use
constant Fn007 in the auxiliary function mode. In this case, the inertia value set in
parameter Pn103 will be changed.

On the basis of the rotor inertia of the servomotor, the inertia ratio is expressed in
percentage terms by the load inertia. The value set in Pn103 is used to calculate the
load inertia at the time of online auto-tuning.

Parameter Signal

Setting

(%) Description

Pn103

Setting Range: 0 to 10000 Speed/Torque Control,

Inertia Ratio Default Setting: 0 Position Control

Motor Load Inertia (J;)

) o o
Inertia Ratio Rotor Inertia (Jyy) x 100%

The inertia ratio is default set to 0%.

IMPORTANT

Before making servo gain adjustments manually, be sure to set the inertia ratio in Pn103.
If the inertia ratio is incorrect, the speed loop gain (in 1Hz increments) set in Pn100 will be wrong.

For details on setting Pn103, refer to 7.1.6 Operation in Parameter Setting Mode.
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[ Procedure for Saving Results of Online Auto-Tuning

The procedure for saving the results of online auto-tuning is as follows:

Using the Hand-held Digital Operator
1. Press the MODE/SET key to select Fn007 in the auxiliary function mode.

= Sl
] o

I

I
I~ |

2. Press the DATA/ENTER key. If the inertia ratio is 200%, for example, the fol-
lowing data will be displayed.

_lIl‘ljl‘l 7
'l ] e

I—_
——

3. Press the MODE/SET key. The following display will flash for 1 second and
then the inertia ratio will be saved.

| _ Flashes for _y | Il ZIf 71|11
'w] (] (] [ R | (] (ol (Y O

—I—

4. Press the DATA/ENTER key to return to the auxiliary function mode.

1|71 71
| 1
This completes the procedure for saving the results of online auto-tuning. When the
servo amplifier is turned ON again, the inertia ratio set in Pn103 will be used as the
default value.

—|_i
I~ i

Using the Built-in Panel Operator
1. Press the MODE/SET key and select Fn007 in the auxiliary function mode.

- | T
1i_

L
I I

I
i

2. Press the DATA/SHIFT key for a minimum of 1 second. If the inertia ratio is
200%, for example, the following data will be displayed.

1|
[ ][ [ (]

A
I

3. Press the MODE/SET key. The following display will flash for 1 second and
then the inertia ratio will be saved.

Flashes for _y, g

|
1s. '] (W] [l [ T

—I—

]
'mlim]im].

4. Press the DATA/SHIFT key for a minimum of 1 second to return to the auxiliary
function mode.
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1|
il

I

"1
|

This completes the procedure for saving the results of online auto-tuning. When the
servo amplifier is turned ON again, the inertia ratio set in Pn103 will be used as the
default value.

6.3.4 Parameters Related to Online Auto-Tuning
This section provides information on a variety of parameters related to online auto-
tuning.
[ Online Auto-Tuning Method
The following parameter is used to set the auto-tuning conditions.
Parameter Signal S?:/t';]g Description
(0]
Online Auto-Tuning — Speed control,
Pn110.0 Method Default Setting: 0 Position Control
Pn110.0 Setting Result
0 Auto-Tuning is performed only when the system runs for the first time after the power
is turned ON. After the load inertia is calculated, the calculated data is not refreshed.
1 Auto-Tuning is continuously performed (inertia value calculation).
2 The online auto-tuning function is not used.

This parameter is default set to “0”. If the load inertia change is minimal or if the
application makes few changes, there is no need to continue calculating the inertia
while the system is in operation. Instead, continue to use the value that was
calculated when the system was first started up.

Set this parameter to “1” if the load inertia always fluctuates due to the load
conditions. Then the response characteristics can be kept stable by continuously
refreshing the inertia calculation data is refreshed continuously and reflecting them
in the servo gain.

If the load inertia fluctuation results within 200 ms, the inertia calculation data may
not be refreshed properly. If that happens, set Pn110.0 to “0” or “2.”

Set Pn110.0 to “2” if auto-tuning is not available or if the online auto-tuning function
is not used because the load inertia is already known and the servo amplifier is
manually adjusted by setting the inertia ratio data in Pn103.
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Speed Feedback Compensation Selection

Use the following parameter to enable or disable speed feedback compensation.
Refer to 6.2.7 Speed Feedback Compensation.

This parameter can be left as it is if online auto-tuning is performed. If this
parameter is set manually, however, the setting is reflected to the operational setting
made during online auto-tuning.

Parameter

Setting

(%) Description

Signal

Pn110.1

Speed Feedback Compen- A Speed control,
sation Selection Default Setting: 1 Position Control

Pn110.1 Setting Result

0 Speed Feedback Compensation enabled.

1 Speed Feedback Compensation disabled.

Friction Compensation Selection

Use the following parameter to enable or disable friction compensation to determine
whether or not the friction of the servo system is to be taken into consideration for
the calculation of load inertia.

If this compensation function is enabled, select small or large friction compensation
according to the extent of friction in order to ensure highly precise load inertia
calculation.

Parameter

Setting

(%) Description

Signal

Pn110.2

Friction Compensation A Speed control,
Selection Default Setting: 0 Position Control

Note: 1.
2.

Pn110.2 Setting Result

0 Friction Compensation enabled

1 Friction Compensation: Small

2 Friction Compensation: Large

Do not set friction compensation for loads with low friction (10% rated torque/speed or less).

Auto-Tuning will be performed as if the load inertia is 30 times the motor inertia.
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6.4 Servo Gain Adjustments

This section describes information on the basic rules of gain adjustments in the servo
amplifier, adjustment methods in a variety of cases, and reference set values.

6.4.1 Servo Gain Parameters

The following parameters must be set properly for servo gain adjustments.
*  Pnl00: Speed loop gain

* Pnl0I: Speed loop integral time constant

e Pnl02: Position loop gain

*  Pn401: Torque reference filter time constant

If the servo amplifier is used in the speed control mode with the analog voltage
reference, the position loop is controlled by the host device. Therefore, position
loop gain is adjusted through the host device.

If the host is not available for adjustments of position loop gain, set the speed
reference input gain in parameter Pn300. If the set value is improper, the servomotor
may not run at top speed.

6.4.2 Basic Rules of Gain Adjustment

The servo system consists of three feedback loops (i.e., position loop, speed loop,
and current loop). The innermost loop must have the highest response speed and the
middle loop must have higher response speed than the outermost. If this principle is
not followed, it will result in vibration or poor responsiveness.

The servo amplifier is designed to ensure that the current loop has good response
performance. The user needs only to adjust the position loop and speed loop gain.

The servo system block diagram consists of the position, speed, and current loops, as
shown below.

- — = Incase of position control - — — -In case of speed control

Puse o — — — — — — — — — — — — — = — — 1
Speed train Analog F= - - T - T - - - === = === L] Motor

Speed pattern voltage |
E Kp J—I> Speed Ky |—3=| Current [~ Power {AGA 1 SM
rror DtoA

counter 1 control limit conversion |

\_ | converter) | block T; |-> block block | | X
| 1 1t
| 1] Speed loop 1, ODG

agr e e e mm mm e e = e = = = = = ]
_ Position loop - *

Host controller (prepared by the user) . Servo amplifier

Speed control moce
Position control moce e - Servo amplifier
Host controller
(prepared by the user)

Kp = Position loop gain

Ky = Speed loop gain

T, =Integral time constant

* Generally speaking, the responsiveness of the position loop cannot be higher than
that of the speed loop. Therefore, to increase the position loop gain, you must
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first increase the speed loop gain. If only the position loop gain is increased,

oscillation will result in the speed reference and positioning time will increase,
not decrease.

Position loop gain can be increased only to the point where oscillation begins in
the mechanical system.

If the position loop response is faster than the speed loop response, speed refer-
ence output from the position loop cannot follow the position loop response due
to the slower speed loop response. Therefore, the position loop will keep accu-
mulating errors, thus increasing the amount of speed reference output.

As a result, the motor speed will be excessive and the position loop will try to
decrease the amount of speed reference output. The speed loop responsiveness
degrades, and the motor will not be able to follow. The speed reference will
oscillate as shown in the following graph. If this happens, reduce the position
loop gain or increase the speed loop gain.

Speed =N
reference

— Actual speed reference output from controller.
=== Speed reference as a result of calculation in controller.

Time

The position loop gain must not exceed the natural frequency of the mechanical
system. For example, if the mechanical system is an articulated robot, the rigid-
ity of the machinery mechanism is very low because the mechanism incorporates
a harmonic gear reducer and the natural frequency of the mechanical system is 10
to 20Hz. In this case, the position loop gain can be set to 10 to 20(s).

If the mechanical system is a chip mounting machine, IC bonding machine, or
high-precision machining tool, the natural frequency of the system is 70Hz or
more. Therefore, the position loop gain can be set to 70(s ) or higher.

When high responsiveness is required, it is not only important to ensure the
responsiveness of the servo system (the controller, servo amplifier, motor, and
encoder), but it is also necessary to ensure that the mechanical system have high
rigidity.
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6.4.3

Making Manual Adjustments

The auto-tuning function uses a gain adjustment algorithm with a comparatively
large safety margin by considering a variety of mechanical systems to which the
servo amplifier is applied. Therefore, the servo amplifier may not satisfy the
response characteristics of some applications. The auto-tuning function is not
available to machines with low rigidity or high fluctuation.

In such cases, observe the mechanical systems and make manual adjustments of
parameters.

Speed Control

Required Parameters

The following parameters are used.
* Speed Loop Gain (Pn100)

This parameter is used for determining the responsiveness of the speed loop. For
the best response, set this parameter as high as possible, without exceeding the
point where the mechanical system vibrates. The value of speed loop gain is the
same as the set value of Pn100 if the inertia ratio set in Pn103 is correct.

Speed loop gain Kv = Set value of Pn100 (Hz)

Set Pn103 to the following value.

. Motor load inertia (J})
Pn103 Setting Value = — x 100%
Servomotor rotor inertia (Jy;)

Note: Inthe case of manual adjustments of parameters, the user must set the value of parameter Pn103. The
inertia ratio can be obtained if the servo gain constant is written with parameter Fn007 after auto-tun-
ing has been performed. For details regarding Fn007, refer to 6.3 Auto-Tuning.

* Speed Loop Integral Time Constant (Pn101)

The speed loop has an integral element so that the speed loop can respond to
minute inputs. This integral element delays the operation of the servo system,
resulting in a longer positioning settling time. As the value of the time constant
increases, the response becomes slower. If the load inertia is large or the
mechanical system is likely to vibrate, make sure that the speed loop integral
time constant is large enough. Use the following formula to calculate the opti-
mum integral time constant.

Ti >2.3x 271?><—I<V
Where: T; = Integral time constant [s]

K, = Speed loop gain (calculated from the above) [Hz]
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Torque Reference Filter Time Constant (Pn401)

If the mechanical system uses ball screws, torsional resonance may result. In
this case, the oscillation noise will be a high-pitched tone. The oscillation may
be minimized by increasing the time constant of the torque reference filter. Like
the integral time constant, this filter causes a delay in the operation of the servo
system. Therefore, this constant must not be set to an excessively large value.

Speed Reference Input Gain (Pn300)

Changing the speed reference input gain set in Pn300 is equivalent to changing
the position loop gain. In other words, an increase in the speed reference input
gain set in Pn300 is equivalent to a decrease in the position loop gain and vice
versa. Use this parameter in the following cases.

*  When the host controller does not have a function for adjusting the position
loop gain. (The host incorporates a D/A converter to change the number of
bits but cannot make fine adjustments of position loop gain.)

*  When it is necessary to clamp the full range of the speed reference output of
the host device to a specified rotation speed.

In normal operation, the default setting can be used as is.

Note: Ifthe servo amplifier is used for speed control, the position loop gain set in Pn102 is enabled in zero—
clamp mode only. In normal control operation, change the position loop gain through the host or
change the speed reference input gain in Pn300 in the servo amplifier. The position loop gain remains
the same if the setting in Pn102 is changed.

Adjustment Method

1.

Set the position loop gain to a low value in the host controller. Then increase the
speed loop gain set in Pn100 to within a range where there is no noise or oscilla-
tion. If the position loop gain cannot be changed through the host controller,
increase the speed reference input gain set in Pn300 to a larger value.

Decrease the speed loop gain a little from the value set in step 1. Then increase
the position loop gain through the host controller to a range where there is no
noise or oscillation. Decrease the set value of Pn300 even if the position loop
gain cannot be changed through the host controller.

Set the speed loop integral time constant in Pn101 while observing the position-
ing settling time and the vibration of the mechanical system. If the constant is
too large, positioning settling time will be long.

Set the torque reference filter to a small value in Pn401 if the mechanical system
has no apparent shaft torsional resonance. If the mechanical system generates
oscillation noise in a high-pitched tone, shaft torsional resonance may be occur-
ring. In that case, set Pn401 to a larger value.

Finally, progressively make fine adjustments to parameters such as the position
loop gain, speed loop gain, and integral time constant to find the optimal point.
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[ ] Position Control

Parameters

The following parameters are used.

Pn103 Setting Value =

Speed Loop Gain (Pn100)

This parameter is used for determining the response speed of the speed loop. For
the best response, set this parameter as high as possible, without exceeding the
point where the mechanical system vibrates. The value of speed loop gain is the
same as the set value of Pn100 if the inertia ratio set in Pn103 is correct.

Speed loop gain Kv = Set value of Pn100 (Hz)

Set Pn103 to the following value:

Motor shaft reflected load inertia (J;)
Servomotor rotor inertia (Jy;)

x 100%

Note: Inthe case of manual adjustments of parameters, the user must set the value of parameter Pn103. The
inertia ratio can be obtained if the servo gain constant is written with parameter Fn007 after auto-tun-
ing has been performed. For details regarding Fn007, refer to 6.3 Auto-Tuning.

Speed Loop Integral Time Constant (Pn101)

The speed loop has an integral element so that the speed loop can respond to
minute inputs. This integral element delays the operation of the servo system,

resulting in longer positioning settling time. As the value of the time constant
increases, the response becomes slower.

If the load inertia is large or the mechanical system is likely to vibrate, make sure

that the speed loop integral time constant is large enough. Use the following for-
mula to calculate the optimum time constant.

T122.3 X

2n x K,

Where: T; = Integral time constant [s]
K, = Speed loop gain (calculated from the above) [Hz]

Torque Reference Filter Time Constant (Pn401)

If the mechanical system uses ball screws, torsional resonance may result. In
this case, the oscillation noise will be a high-pitched tone. The oscillation may
be minimized by increasing the time constant of the torque reference filter. Like
the integral time constant, this filter causes a delay in the operation of the servo
system. Therefore, this constant must not be set to an excessively large value.

Position Loop Gain (Pn102)

The responsiveness of the servo system is determined by the position loop gain.
The response increases if the position loop gain is set to a high value, and the

time required for positioning will be shortened. In order to set the position loop
gain to a high value, the rigidity and natural frequency of the mechanical system
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must be high.

The responsiveness of the whole servo system may become unstable if only the
position loop gain is increased. Because the speed reference, as output from the
position loop, is likely to become unstable. Increase the speed loop gain while
observing the response.

Adjustment Method

1. Set the position loop gain to a comparatively low value. Then increase the speed
loop gain set in Pn100 to within a range where there is no noise or oscillation.

2. Decrease the speed loop gain a little from the value set in step 1. Then increase
the position loop gain to within a range where there is no overshooting or oscilla-
tion.

3. Set the speed loop integral time constant in Pn101 while observing the position-
ing settling time and the vibration of the mechanical system. If the constant is
too large, the positioning settling time will be too long.

4. Set the torque reference filter to a small value in Pn401 if the mechanical system
has shaft torsional resonance. If the mechanical system generates oscillation
noise in a high-pitched tone, shaft torsional resonance may occur. In that case,
set Pn401 to a larger value.

5. Finally, progressively make fine adjustments to parameters such as the position
loop gain, speed loop gain, and integral time constant to find the optimal points.

| Function to Improve Response Characteristics

The mode switch, feed-forward, and bias functions can improve the response of the
servo system only if they are used properly. If they are used improperly, they will
worsen the response. Refer to the following instructions and make adjustments to
these functions while observing the change in the actual response.

Mode Switch

Use the mode switch function to improve the transient characteristics of the servo
system if there is torque reference saturation at the time of acceleration or
deceleration. The speed loop in PI (proportional and integral) control is switched
over to P (proportional) control when the operation speed exceeds the set value in
this function.

Feed-forward Function

The responsiveness is increased by using the feed-forward function. This function is
not effective if the position loop gain is set to a high value. Adjust the feed-forward
set value of Pn109 as described below.

1. Adjust speed and position loops according to the method described on this page.
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2. Gradually increase the set value of Pn109 so that the positioning completion sig-
nal (/COIN) will be output too quickly.

Make sure that the positioning completion signal (/COIN) does not bounce (i.e.,
turned ON and OFF repeatedly within a short period) and that speed overshoot
does not occur. These will likely occur if the feed-forward value is too high.

It is possible to add a primary delay filter (to be set in Pn10A) to the feed-for-
ward function. The primary delay filter may prevent the positioning completion
signal from bouncing and the system speed from overshooting.

Bias Function

This function adds the bias set in Pn107 to the output (i.e., speed reference) of the
error counter if the number of accumulated pulses of the error counter exceeds the
bias increment width set in Pn108. The bias will not be added if the output is within
the bias increment width. As a result, the number of accumulated pulses of the error
counter decreases and the time required for positioning can be shortened.

If the bias set value of Pn107 is too large, the motor speed will be unstable. The
optimum bias value varies with the load, gain, and bias increment width. Make bias
adjustments while observing the response. When not using this function, set Pn107
to 0.

Speed
P \\ N Motor speed without bias function
Speed

Motor speed with bias function
reference

, l\,\ Time
1 1

Bias increment width

Bias ;
OFF ON OFF (Accumulated pulse setting)
Pn107 Pn108
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6.4.4 Gain Setting Reference Values
This section describes servo gain reference values.
Refer to the following for optimal gain adjustments according to the rigidity of the
mechanical system. Refer to these values and use the previously mentioned methods
to make gain adjustments. These values are for reference only and do not mean that
the mechanical system has good response characteristics or is free from oscillation in
the specified ranges.
Observe the response by monitoring the response waveform and make the optimum
gain adjustments. If the rigidity of the machinery is high, gain increments exceeding
the described ranges are possible.

| Machines with High Rigidity
These machines are directly connected to ball screws.
Examples: Chip mounting machine, bonding machine, and high-precision machine
tool

Position Loop Gain (Pn102) Speed Loop Gain (Pn100) Speed Loop In(’:;ag;gl{l)ﬁme Constant
50 to 70s"" 50 to 70Hz 5to 20ms
| Machines with Medium Rigidity

These machines are driven by ball screws through speed reducers or long-length
machines directly driven by screws.

Examples: General machine tool, transverse robot, and conveyor

o . Speed Loop Gain Speed Loop Integral Time Constant
Position Loop Gain (Pn102) (Pn100) (Pn101)
30 to 50s°" 30 to 50Hz 10 to 40ms

| Machines with Low Rigidity
These machines are driven by timing belts, chains, or machines with harmonic gear
reducers.
Examples: Conveyor, and articulated robot
Position Loop Gain (Pn102) Speed Loop Gain (Pn100) Speed Loop Irz’gag;gl{l)ﬁme Constant
10 to 20s" 10 to 20Hz 50 to 120ms
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IMPORTANT

. When the inertia ratio is larger than 10, start gain adjustments with the position and speed
loop gains slightly below the ranges given above and the speed loop integral constant
slightly over the range.

. When the inertia ratio is much larger, start the gain adjustments with the position and
speed loop gains set to the smallest values and the speed loop integral constant to the
large value in the ranges given above.

In speed control operation, the position loop gain is set through the host controller.
If that is not possible, adjust the position loop gain with the speed reference input
gain in Pn300 in the servo amplifier. In speed control operation, the position loop
gain set in Pn102 is enabled in zero-clamp mode only. Position loop gain K, is
obtainable from the following formula.

\Y

K,> S
P e

Where: K, (s1) = Position Loop Gain
V, (pps) = Constant Speed Reference

€ (Pulse) = Constant Error: The number of accumulated pulses
of the error counter at the above constant speed.
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6.5 Analog Monitor

The analog monitor can be used to observe a variety of analog voltage signals.
Analog monitor signals must be observed through the CN5 connector using the

DE9404559 cable.
Black Black
L [T
ol (ol CN5
EEEEE |\
AN\
O cnaree roweRQ) Red White
Cable Color Signal Name Description
White Analog monitor 1 Torque reference: 1V/100% rated torque

Red

Analog monitor 2

motor speed:1 V/1000rpm

Black (two wires)

GND (0V)

Analog monitor signals can be selected with parameters Pn003.0 and Pn003.1.

Parameter Signal Setting Description
Pn003.0 Analog Monitor 1 Default Setting: 2 gggﬁi%q %rgxﬁocl)ontrol,
Pn003.1 Analog Monitor 2 Default Setting: 0 gggﬁi%q %rgxﬁocl)ontrol,

The following monitor signals can be observed.

Settings in Pn003.0 Description

and Pn003.1 Monitor signal Observation gain
0 Motor speed 1V/1000rpm
1 Speed reference 1Vv/1000rpm
2 Torque reference 1V/100% rated torque
3 Position error 0.05 V/1 reference unit
4 Position error 0.05 V/100 reference unit
5 Reference pulse frequency (converted to rpm) | 1V/1000rpm
6 Motor speed 1V/250rpm
7 Motor speed 1V/125rpm

8-E Reserved monitor signal —
Note: 1. In the case of torque or speed control mode, the position error monitor signal has no meaning.

2. The output voltage range of the analog monitor is 8V maximum. The polarity of the output voltage

will be changed if +8V is exceeded.




Sigma II User’s Manual Chapter 7: Using the Digital Operator

7 Using the Digital Operator

This chapter describes the basic operation of the digital operator
and the features it offers. All parameter settings and motor
operations can be executed by simple, convenient operations.
Operate the digital operator as you read through this chapter.

% B 2 T S (o O o) 215 10 o OSSPSR 7-2
7.1.1 Connecting the Digital Operator..........cccocuveerieeeiieeniie e eevee e 7-2
T 1.2 FUNCHONS ..ttt ettt ettt ettt e b e st e e 7-3
7.1.3  Resetting Servo AlAIMS .......cooieiiieiiieiiieieeieeie et eaeees 7-4
7.1.4  Basic Mode SElECHION ......cevuieiiiiieiieiesiieeee et 7-5
7.1.5 Status Display MOdE .......ccccvieiiiiiiieiieiieeieee ettt 7-5
7.1.6  Operation in Parameter Setting Mode ...........cccceevieriienieniieieeieeieee e 7-8
7.1.7 Operation in Monitor Mode..........c.oeviiiiiiiieiiieieeeee e 7-14

7.2 APPlied OPETation....cccueeiuieeiiieiieiiieiieete ettt ettt ettt st eb e s eeebeesaeeens 7-20
7.2.1 Operation in Alarm Traceback Mode ..........ccccceeviiiiiiniiniiiieeeeeen 7-21
7.2.2  JOG Operation Using the Digital Operator ...........ccceeevveercieeerieencieeeieeeee. 7-22
7.2.3 Automatic Adjustment of the Speed and Torque Reference Offset............. 7-25
7.2.4  Manual Adjustment of the Speed and Torque Reference Offset ................. 7-27
7.2.5  Clearing Alarm Traceback Data ...........ccccevevieriiniieniieieeeceeeee e 7-33
7.2.6  Checking the Motor Model...........cccceeriiiiiiiiiiiieiieceeeee e 7-34
7.2.7  Checking the Software Version..........c.cceeeeeiieniienieeniienie e 7-38
7.2.8  Origin Search Model...........ccoiiiiiiiiiiiiniiiic e 7-39
7.2.9  Initializing Parameter Settings........ccccevvereriirienirienieeniereeieeeese e 7-42

7.2.10  Manual Zero Adjustment and Gain Adjustment of Analog Monitor Output7-44

7.2.11  Adjusting the Motor Current Detection OffSet.........cccceeveiieerciiencieenciieennne. 7-49
7.2.12  Write Protected Setting .........cccoevieeiieiiiiiieiieeie et 7-53
7.2.13  Clearing the Option Unit Detection Alarm...........cccccceeeeiienieeieeneencieeneenne. 7-54
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7.1 Basic Operation

This section provides information on the basic operation of the digital operator for setting
operating conditions.

7.1.1 Connecting the Digital Operator

There are two types of digital operators. One is a built-in operator incorporating a
panel indicator and switches located on the front panel of the servo amplifier. This
type of digital operator is also called a panel operator. The other one is a hand-held
operator (i.e., the JUSP-OP02A-1 digital operator), which can be connected to the
servo amplifier through connector CN3 of the servo amplifier.

There is no need to turn OFF the servo amplifier to connect this hand-held operator
to the servo amplifier. Refer to the following illustrations to connect the hand-held
digital operator to the servo amplifier.

Hand-held Digital Operator

JUSP-OP02A-1 Built-in Panel Operator

YASKAWA 200V
SERVOPACK

EEEEE

SERVOPACK OP&%‘[&
Ju

ISP-OP02A-1

=
DATA
VaS e=

o N ©O0Eo
wSKAA Y © \io\ =
|:|0\‘|\
nol A CN3
oo
bo| J =
33l A
A single-purpose cable 00| _|
(JZSP-CMS00-1) is [0o] 1
used to connect the 0o j3 .

digital operator to the
servo amplifier. ® ®|

Servo Amplifier

Note: Ifthe hand-held digital operator is connected to the servo amplifier, the built-in panel operator does
not display anything.
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7.1.2 Functions

The digital operator can be used for parameter settings, operating references, and
status displays.

This section provides information on the keys and their functions available from the
initial displays.

Key Name Function
z I !_] .
[ . 10, RESET Key :Igarfﬁ this key to reset the servo
SERVOPACK OPEIE)A%ITT(I)\!R
JUSP-OP02A-1
ALARM DSPL .
SET * Press this key to select the status
display mode, auxiliary function
/\||5= ot DSPL/SET Key mode, parameter setting mode, or
SET monitor mode.
» This key is used for data selection
in parameter setting mode
v YASKAWA
Press this key to set each parameter
@ R DATA/ENTER Key or display the set value of each
parameter.
Value Press this key to increase the set
Change/ | Up Arrow Key value. This key is used as a forward
JOG Key start key in JOG operation.

Press this key to decrease the set
Down Arrow Key | value. This key is used as a reverse
start key in JOG operation.

4

» Press this key to select the digit to

Digit S
Select Right Arrow Key ﬁ:silr;asnged. The selected digit
Key .
* Press the Right Arrow key to shift
to the next digit on the right.
* Press the Left Arrow key to shift
Left Arrow Key to the next digit on the left.
Press this key to perform the JOG
SVON Key operation with the digital operator.
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Built-in Panel Operator

YASKAWA
SERVOPACK

GDM-

200V

7.1.3

ﬁllﬂﬂ » Press this key to set parame-

OOJIOIO ters or display the set values of
T @ Up Arrow Key parameters.
A * Press the Up Arrow key to

Key Name Function

increase the set value.
* Press the Down Arrow key to
@ decrease the set value.

= Down Arrow Key * Press the Up and Down Arrow
keys together to reset a servo
alarm.

Press this key to select the status
indicator mode, auxiliary function

MODE/SET Key mode, parameter setting mode, or
MODEISET monitor mode.
* Press this key to set each
parameter or display the set
@ DATA/SHIFT Key value of each parameter.

oarw « This key is used for selecting
the editing (flashing) digit or

data setting.

Resetting Servo Alarms

Servo alarms can be reset using the digital operator.

Using the Hand-held Digital Operator
Press the RESET key in status display mode.

Using the Built-in Panel Operator

Press the Up Arrow ¥ AND Down Arrow W keys together in status display mode.

The alarm can be reset with CN1-44, or /ALM-RST signal input. Refer to 5.5.7
Using Servo Alarm and Alarm Code Outputs.

The servo alarm will be reset if the control power supply is turned OFF.

IMPORTANT

 Ifan alarm is ON, reset the alarm after eliminating the cause of the alarm first. Refer to 9.2 Troubleshooting.
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7.1.4

7.1.5

Basic Mode Selection

The basic mode selection of the digital operator is used for indicating the status of
the servo amplifier in operation and setting a variety of parameters and operation ref-
erences.

The status display, auxiliary function, parameter setting, and monitor modes are the
basic modes. As shown below, the mode is selected in the following order by
pressing the key.

Hand-held Digital Operator Panel Operator
Press the DSPL/SET Key. Press the MODE/SET Key.
The basic mode changes. The basic mode changes.

Power ON

Status display mode (Refer to (=
7.1.5 Status Display Mode) [

\

Auxiliary function mode (Refer R EE
to 7.2 Applied Operation) [:‘ U] (] ]

==
'~

[

Parameter Setting Mode (Refer to 7.1.6[
H

Operation in Parameter Setting Mode)

¥

Monitor Mode (Referto 7.1.7 (I Tl
Operation in Monitor Mode) [ L ]

Z2

ZZ

o
——/

-

[N ]

==
~

Status Display Mode

In status display mode, bit data and codes are displayed to indicate the status of the
servo amplifier.

Selecting Status Display Mode

The digital operator goes into status display mode when the digital operation is
turned ON.

Data in Status Display Mode

The screen contents in status display are different for speed, torque, and position
control modes.
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Speed and Torque Control Mode

Bit Data Code
Speed Coincidence* —_¢ _\” | ' \
BaseBlock —T ’:‘ ’:’

|/
Control Power ON / \ N

Speed Reference input

TGON
Power Ready
Torque Reference Input

*  This indicator is always lit when the Servopack is in torque control mode.

The following tables list and explain the meanings of bit data and code displays in
Speed, and Torque Control Modes.

Bit Data and Meanings in Speed and Torque Control Mode

Bit Datum

Meaning

Control Power ON

Lit when servo amplifier control power is ON.

Baseblock

Lit for baseblock.

Not lit when servo is ON.

Lit when the difference between the motor speed and reference
speed is the same as or less than the value set in Pn503.
(The default value set in Pn503 is 10rpm).

ITGON Lit if motor speed exceeds preset value
Preset value: Setin Pn502. (Default setting is 20rpm).

Speed Coincidence

Lit if input speed reference exceeds preset value.

Speed Reference Input Specified value: Setin Pn502. (Default setting is 20rpm)

Lit if input torque reference exceeds preset value.

Torque Reference Input Preset value: 10% rated torque is default setting

Lit when main power supply circuit is operating at normal level.
Not lit when power is OFF.

Power Ready

Codes and Meanings in Speed and Torque Control Mode

Code Meaning

Baseblock
Servo OFF (motor power OFF)

—
(=l
El

Run
Servo ON (motor power ON)

Forward Run Prohibited
CN1-42 (P-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit
Function.

| [
G || [
=

Reverse Run Prohibited
CN1-43 (N-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit
Function.

5]
[N
al

]
[s]
al

Alarm Status
Displays the alarm number. Refer to 9.2 Troubleshooting.

]
(o]
co
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Position Control Mode

Bit Data Code

f_%f—%
Positioning Completed ~_ _\ |

Baseblock —1—— /—_\\ ’,:’ ,_’

Control Power ON / N TGON
Reference Pulse Input Power Ready

Error Counter Clear Input

The following tables list and explain the meanings of bit data and code displays in
Position Control Mode.

Bit Data and Meanings in Position Control Mode

Bit Datum

Meaning

Control Power ON

Lit when servo amplifier control power is ON.

Baseblock

Lit for baseblock.

Not lit when servo is ON.

Lit if error between position reference and actual motor position
is below preset value.
Preset value: Setin PN500. (Default setting is 7 pulses).

Lit if motor speed exceeds preset value.
Preset value: Setin Pn502. (Default setting is 20rpm).

Lit if reference pulse is input.

Positioning Completed

/TGON

Reference Pulse Input
Error Counter Clear Input

Lit when error counter clear signal is input.

Lit when main power supply circuit is operating at normal level.

Power Ready Not lit when power is OFF.

Codes and Meanings in Position Control Mode

Code Meaning

Baseblock
Servo OFF (motor power OFF)

]
=l
Eal

Run
Servo ON (motor power ON)

Forward Run Prohibited
CN1-42 (P-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit
Function.

o] | [
FHip
|

Reverse Run Prohibited
CN1-43 (N-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit
Function.

=N
G |
[n'

]
[s]
al

Alarm Status
Displays the alarm number. Refer to 9.2 Troubleshooting.

jux]
[
0]
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7.1.6 Operation in Parameter Setting Mode

EElEEE]

Functions can be selected or adjusted by setting parameters. There are two types of
parameters that can be set. One type requires value setting and the other requires
function selection. These two types use different setting methods.

L]

With value setting, a parameter is set to a value within the specified range of the
parameter.

With function selection, the functions allocated to each digit of the
seven-segment LED panel indicator (five digits) can be selected.

See Appendix B List of Parameters.

Changing Parameter Settings

The parameter settings can be used to change parameter data. Check the permitted
range of the parameters in Appendix B List of Parameters, before changing the data.

The example below shows how to change parameter Pn507 from 100 to 85.

Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the parameter setting mode.

[ -

N
'l (/][] ]

g

2. Select the parameter number to set. (Pn507 is selected in this example.)

Press the Left Arrow (<] or Right Arrow (<) key to select the digit. The
selected digit will flash.

Press tthe Up Arrow ™ or Down Arrow W key to change the value.

Press the DATA/ENTER key to display the current data for the parameter
selected at step 2.

T T O U
] |

Change the data as needed (to 85, in this example).

Press the Left Arrow (<) or Right Arrow (<] key to select the digit. The selected
digit will flash.

Press the Up Arrow ™ or Down Arrow W key to change the value.
Continue pressing the key until “00085” is displayed.
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SGDM.

Blalelalg)

Leowe
[ p—"Y

5. Press the DATA/ENTER key to store the data. The display will flash.
N\ 1| 7 7/
] ) ]
] (] (] (] ]
/7 /7 1 N\

I
I

—
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6. Pressthe DATA/ENTER key again to return to the parameter number display.

| _ |

N
|| Sl

|
1

This procedure has changed the setting of the parameter Pn507 from 100 to 85.
Repeat steps 2 to 6 to change the setting again.

Example Using the Built-in Panel Operator
1. Press the MODE/SET key to select the parameter setting mode.

iy,
o

——

2. Press the Up Arrow ™ or Down Arrow W key to select the parameter number to
set. (Pn507 is selected in this example.)

3. Press the DATA/SHIFT key for a minimum of one second to display the current
data for the parameter selected in step 2.

N[l
L

——

|
1l

——

4. Press the Up Arrow ™ or Down Arrow W key to change to the desired value of
“00085”.

As you keep pressing the Up Arrow ¥ AND Down Arrow W keys, and the
display changes faster.

5. Press the DATA/SHIFT key for a minimum of one second to save the data. The
display will flash.

NN\ 1

i

] () (]

/7 /7 1 \

(N
N

AN

6. Press the DATA/SHIFT key once more for a minimum of one second to display
the parameter number again.

| P 'l [ B
||l

This has changed the setting of the parameter Pn507 from 100 to 85.



Sigma II User’s Manual Chapter 7: Using the Digital Operator

Repeat steps 2 to 6 to change the setting again.

Note: Parameter numbers that are not defined are skipped during Operator operations.

IMPORTANT

+ Press the DATA/SHIFT Key for a maximum of one second to shift to a higher (left) digit.

] Function Selection Parameters

Types of Function Selection Parameters

The following table shows the parameters for selecting servo amplifier functions.

Categor Parameter Name Default Important
gory Number Setting Note
PNn000 guwr?tcctri]c;r;Selection Basic 0000 (See 1)
Function Selection Application
Pn001 h 0000 See 1
Function Selection Switches 1 ( )
Parameters i i icati
Pn002 guwr:tcctrl]oenS Szelectlon Application 0000 (See 1)
Pn003 guwr:tcctrl]oenS %election Application 0002 _
Gain-related Application
Gain-related Pn10B Switches PP 0000 (See 2)
Parameters . - :
Pn110 Online Autotuning Switches 0010 (See 2)
Position Control- Position Control Reference
related Parameter Pn200 Selection Switches 0000 (See 1)
Pn50A Input Signal Selections 1 2100 (See 1)
Pn50B Input Signal Selections 2 6543 (See 1)
Pn50C Input Signal Selections 3 8888 (See 1)
Sggaugg(t::r-srelated Pn50D Input Signal Selections 4 8888 (See 1)
Pn50E Output Signal Selections 1 3211 (See 1)
Pn50F Output Signal Selections 2 0000 (See 1)
Pn510 Output Signal Selections 3 0000 (See 1)

IMPORTANT

1. After changing these parameters, turn OFF the main circuit and control power supplies and then turn them
ON again to enable the new settings.
2. Changing bits Pn10B.1 and Pn110.0 require the same sequence described in note 1 (above).
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Parameter settings are displayed in two patterns as shown below.

Display Application

Display Format

Function selection

i
oy nj_i_t Hexadecimal display for each digit

Parameters setting

Decimal display in five digits

Since each digit in the function selection parameters has its own meaning, the value
can only be changed for each individual digit. Each digit can only display a value
within its own permitted range.

Definition of Display for Function Selection Parameters

Each digit of the function selection parameters has a unique meaning.

For example, the rightmost digit of parameter Pn000 is expressed as “Pn000.0”.

» Each digit of the function selection parameters is defined as shown below. The
parameter displayed below shows how the digits in the display are assigned.

—

e
R (R

| J I digit
1 digit

2 digit
3 digit
Distribution of parameter digits

Designation Meaning
Pn000.0 Indicates the value entered at the 0 digit of parameter Pn00O.
Pn000.1 Indicates the value entered at the 1 digit of parameter Pn000.
Pn000.2 Indicates the value entered at the 2 digit of parameter Pn00O.
Pn000.3 Indicates the value entered at the 3 digit of parameter Pn00O.
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Changing Function Selection Parameter Settings

Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the parameter setting mode.

N
1l

I
'l (1

—
——

2. Select the parameter number to be set.

Press the Left Arrow (<) or Right Arrow (<) key to select the digit. The selected
digit will flash.

Press the Up Arrow ™ or Down Arrow W key to change the value. (Pn000 is
selected in this example.)

3. Press the DATA/ENTER key to display the current data of the parameter selected

in the above step 2.
Digit lo be se

N/

_ll_l =il
| ] I FEL O
71N

|
—

4. Press the Left Arrow () or Right Arrow ({) key to select the digit.
Digit to be set

\1/
BlINN

e
/1N

|1
Iy

—

5. Press the Up Arrow ™ or Down Arrow W key to select the value defined as a
function setting for the selected digit.
Digit to be set

\1/
g i\
| 1l

/1N

——

|

Repeat the above steps 4 and 5 for changing the data as required.
6. Press the DATA/ENTER key to save the data. The display will flash.

\ \ \ / / /
_nln iln
o] o

’~7—~7 s\
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7. Press the DATA/ENTER key once more to return to the parameter number
display.

i _lrim
' ' | T [ [N

This has changed the 1 digit of parameter Pn000 to “1”.
Using the Built-in Panel Operator

1. Press the MODE/SET key to select the parameter setting mode.

i _
T T [ (]

2. Press the Up Arrow ™M or Down Arrow W key to select the parameter number to
be set. (Pn000 is selected in this example.)

3. Press the DATA/SHIFT key for a minimum of one second to display the current
data for the selected parameter.
Digit to be set

A1/
_Il_l il
] 1 T O
7T\

4. Press the DATA/SHIFT key to select the digit to be set.
Digit to be set

—

\l/
i
i

/1N

—

5. Press the Up Arrow ™ or Down Arrow W key to select the value defined as a
function setting for the selected digit.
Digit to be set

NI/

——

_ji
I lll_l 1| 1|
/1\

Repeat the above steps 4 and 5 for changing the data as required.

6. Press the DATA/SHIFT key for a minimum of one second to save the data. The
display will flash.

DN 727,

S
1777 <\
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7. Press the DATA/SHIFT key once more for a minimum of one second to return
to the parameter number display.

I_I llllll
1|

This has changed the 1 digit of parameter Pn000 to “1”.
Operation in Monitor Mode

The Monitor Mode can be used for monitoring the reference values, I/O signal
status, and servo amplifier internal status.

The monitor mode can be set during motor operation.

Using the Monitor Mode

The example below shows how to display 1500, the contents of monitor number
Un000 when the Servomotor rotates at 1500rpm.

Example With the Hand-held Digital Operator

1. Press the DSPL/SET key to select the monitor mode.

ll_llllll
11

i

2. Press the Up Arrow ™ or Down Arrow W key to select the monitor number to
be displayed.

3. Press the DATA/ENTER key to display the monitor number selected in the

above step 2.
Data

N
Il

I
1

4. Press the DATA/ENTER key once more to return to the monitor number
display.

1 _ |
] (]

i
T [N

With the Built-in Panel Operator

1. Press the MODE/SET key to select the monitor mode.

1il_i
Nl in] =

"l
I

I
_

|
i

2. Press the Up Arrow ™ or Down Arrow W key to select the monitor number to
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be displayed.

3. Press the DATA/SHIFT key for a minimum of one second to display the

monitor number selected in the above step 2.
Data

N |
1] ][]

4. Press the DATA/SHIFT key once more for a minimum of one second to return
to the monitor number display.

11 i

e

This completes the example procedure for displaying 1500, the contents of
monitor number Un000.

n Contents of Monitor Mode Display

The following table shows contents of the monitor mode display.

Monitor . . .
Number Monitor Display Unit Comments
Un000 Actual motor speed rpm —
Un001 Input speed reference rpm (See note 3 below)
Un002 Internal torque reference % Value for rated torque
Un003 Rotation angle 1 pulses Number of pulses from the origin
Un004 Rotation angle 2 degree Angle (electrical angle) from the origin
Un005 Input signal monitor — (See note 1 below)
Un006 Output signal monitor — (See note 1 below)
Input reference pulse
Un007 speed rem (See note 4 below)
Un008 | Error counter value refiﬁ?ce Positional error (See note 4 below)
Un009 | Accumulated load rate % Value for the rated torque as 100%
Displays effective torque in 10s cycle.
UnOOA | Regenerative load rate % Value for the processable regenerative power as 100%
Displays regenerative power consumption in 10s cycle.
Power consumed by DB Value for the processable power when dynamic brake
Un00B ) % is applied as 100%
resistance Displays DB power consumption in 10s cycle.
Un00C Input reference pulse — In hexadecimal (See notes 2 and 4)below
counter
Un00OD | Feedback pulse counter — In hexadecimal

Note: 1. Referto Sequence I/O Signal Monitor Display on the next page.
2. Referto Reference Pulse/Feedback Pulse Counter Monitor Display on 19.
3. Displayed only in speed control mode.
4. Displayed only in position control mode.
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u Sequence I/0 Signal Monitor Display

The following section describes the monitor display for sequence 1/O signals.

Input Signal Monitor Display

NI jrIjn 1| top:  ON=Highlevel
13111 1| 1}l 1 ] Bottom: ON=Low level

87654321 Number

LED Number Input Terminal Name Default Setting
1 SI0 (CN1-40) /S-ON
2 SI1 (CN1-41) /P-CON
3 SI2 (CN1-42) P-OT
4 SI3 (CN1-43) N-OT
5 Sl4 (CN1-44) /ALM-RST
6 SI5 (CN1-45) /P-CL
7 SI6 (CN1-46) IN-CL
8 (CN1-4) SEN

Note Refer to 5.3.3 Input Circuit Signal Allocation for details on input terminals.

Input signals are allocated as shown above and displayed on the panel of the servo
amplifier or the digital operator. They are indicated by the ON/OFF status of the
vertical parts of seven-segment displays located in top and bottom rows. (The
horizontal segments are not used here). These turn ON or OFF relative to the state
of the corresponding input signals (ON for “L” level and OFF for “H” level).

Examples
*  When /S-ON signal is ON (Servo ON at “L” signal)

i1
i1

87
*  When /S-ON signal is OFF

O [ =

I
I
5

e
W | =~ —

I
I 2I¢ | «<— The bottom segment
> of number 1 is lit.

——

3I| «— The top segment of
| number 1 is lit.
1

l__
o [[==
N| -
o[~—==
O | =
w| ==

*  When P-OT signal operates (Operates at “H” signal)
¥ Thetop segment of

number 3 is lit.

I
I

\w
——

11
i

—
——
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Output Signal Monitor Display

——

nr

i

——

11

11

I
I
3

Top: ON = High level
Bottom: ON = Low level

7654321 Number
LED Number Output Terminal Name Default Setting
1 (CN1-31, -32) ALM
2 SO1 (CN1-25, -26) /COIN or /V-CMP
3 S0O2 (CN1-27, -28) JTGON
4 SO3 (CN1-29, -30) /S-RDY
5 (CN1-37) ALO1
6 (CN1-38) ALO2
7 (CN1-39) ALO3

Note: Refer to 5.3.4 Output Circuit Signal Allocation for details on output terminals.

Output signals are allocated as shown above and displayed on the panel of the servo
amplifier or the digital operator. They are indicated by the ON/OFF status of the
vertical parts of seven-segment displays located in top and bottom rows. (The
horizontal segments are not used here). These turn ON or OFF relative to the state
of the corresponding output signals (ON for “L” level and OFF for “H” level).

Example

*  When ALM signal operates (alarm at “H”)

T —

"
1

11
11

I=15
11

7654321

Only the top segment
of number 1 is lit.

Number



Sigma II User’s Manual Chapter 7: Using the Digital Operator

BEEEE]

SGDM

BCCAOIO)]
Qe v @

glalglald]

Reference Pulse/Feedback Pulse Counter Monitor Display

The monitor display of reference pulse counter and feedback pulse counter is
expressed in 32-bit hexadecimal.

The display procedure is as follows:

Using the Hand-held Digital Operator

1.

2.
3.

Press the DSPL/SET key to select the monitor mode.

Press the Up Arrow ™ or Down Arrow W key to select “Un00C” or “Un00D”.

Press the DATA/ENTER key to display the data for the monitor number
selected in the above step.

N O 1
]

Press the Up Arrow ™ or Down Arrow W key to alternately display the
leftmost and the rightmost 16-bit data.

BIINIE]
1)

—

] o) 1] 1 |e— |

| | | O I III_I

Leftmost 16-bit Data Rightmost 16-bit Data

Press both the Up Arrow ¥ AND Down Arrow W keys simultaneously to clear
the 32-bit counter data.

Press the DATA/ENTER key once more to return to the monitor number
display.

Using the Built-in Panel Operator

Press the MODE/SET key to select the monitor mode.

Press the Up Arrow M AND Down Arrow W keys to select “Un00C” or
“Un00D”.

Press the DATA/SHIFT key for a minimum of one second to display the data for
the monitor number selected in the above step.

l_lIllll

riynnora

Press the Up Arrow ™ or Down Arrow W key to alternately display the
leftmost 16-bit data and rightmost 16-bit data.

1‘1]

(]

| O B 1|
NININIEIEE Eaad [N N

i
i
Leftmost 16-bit Data Rightmost 16-bit Data

—
——
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5. Press both the Up Arrow ¥ AND Down Arrow W keys simultaneously to clear
the 32-bit counter data.

6. Press the DATA/SHIFT key once more for a minimum of one second to return
to the monitor number display.
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7.2 Applied Operation

This section describes how to apply the basic operations using the digital operator to run
and adjust the motor. Read the basic operations described in 7./ Basic Operation before
proceeding to this section.

Parameters for applied operation can be set in the auxiliary function mode. The following
table shows the parameters in the auxiliary function mode.

P:ILaan;et(:r Function Comments
Fn000 Alarm traceback data display —
Fn0O01 Rigidity setting during online auto-tuning (See note).
Fn002 JOG mode operation
Fn003 Zero-point search mode —
Fn004 (Reserved parameter)

Fn005 Parameter settings initialization

Fn006 Alarm traceback data clear

Fn0O7 Writing to EEPROM the inertia ratio data obtained from online auto-tuning

Fn008 Absolute encoder multi-turn reset and encoder alarm reset.

Fn009 Automatic tuning of analog (speed, torque) reference offset

FnOOA Manual adjustment of speed reference offset (See note).
Fn0OOB Manual adjustment of torque reference offset

FnOOC Manual zero-adjustment of analog monitor output

FnOOD Manual gain-adjustment of analog monitor output

FnOOE Automatic offset-adjustment of motor current detection signal

FnOOF Manual offset-adjustment of motor current detection signal

Fn010 Password setting (protects from parameter changes)

Fn011 Motor models display —
Fn012 Software version display

Fn013 glgar%ggcl\élﬁrlg:rum Limit Setting Value when a Multi-Turn Limit Disagreement (See note).
Fn014 Clear of option unit detection results (See note).

Note: These parameters and those indicated as PnC1OO are displayed as shown below if their write protect
is set (Fn010). These parameters cannot be changed.

-]

["_ - " '_] Flashing for one second




Sigma II User’s Manual Chapter 7: Using the Digital Operator

7.2.1

EElEEE]

SGDM.

BOCICIO]

Operation in Alarm Traceback Mode

The Alarm Traceback Mode can display up to ten alarms that have occurred, thus
making it possible to check what kind of alarms have been generated.

The alarm traceback data is not cleared on alarm reset or when the servo amplifier
power is turned OFF.

The data can be cleared using the special “clear alarm traceback mode.” Refer to
7.2.5 Clearing Alarm Traceback Data for details.

e
I 1]

‘—I

| Alarth Code

See the table of
Alarm Sequence Number alarms.
The higher the number,
the older the alarm data.

Checking Alarms

Follow the procedure below to determine which alarms have been generated.
Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the “Displaying alarm traceback data
(Fn000)” in the auxiliary function mode.

I

_| |/ I|1I 1|1 1] Alarm Traceback
I | y_1ji_tji_t | Display

1
I

2. Press the DATA/ENTER key, and the alarm traceback data will be displayed.

3. Press the Up Arrow ™ or Down Arrow W key to scroll the alarm sequence
numbers up or down and display information on previous alarms.

The higher the leftmost digit (alarm sequence number), the older the alarm data.

Using the Built-in Panel Operator

1. Press the MODE/SET key to select the “Displaying alarm traceback data
(Fn000)” in the auxiliary function mode.

i

I Alarm Traceback

I
r I_I | Display

—

|

2. Press the DATA/SHIFT key for a minimum of one second to display the alarm
traceback data.

3. Press the Up Arrow ™ or Down Arrow W key to scroll the alarm sequence

numbers up or down and display information on previous alarms.
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The higher the leftmost digit (alarm sequence number), the older the alarm data.
For descriptions of each alarm code, refer to 9.2 Troubleshooting.

The following are operator-related alarms which are not recorded in the traceback

data.
Display Description
:_ |,'—’ ,'— ,’ ,’ :_,’ Digital operator transmission error 1
,' |,’—’ ,’— :_,’ ,’ Digital operator transmission error 2
l, l, - l,_l’ i No error detected.

Note: Alarm traceback data is not updated when the same alarm occurs repeatedly.

7.2.2  JOG Operation Using the Digital Operator

A CAUTION

* Forward run prohibited (/P-OT) and reverse run prohibited (/N-OT) signals are not effective during JOG

operations using parameter Fn002.

Operation from the digital operator allows the servo amplifier to run the motor. This
allows rapid checking of motor’s rotation direction and speed setting during machine
setup and testing, saving the time and trouble of connecting to a host controller.

For motor speed setting procedure, refer to 7.1.6 Operation in Parameter Setting
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Mode and 5.3.2 JOG Speed.
g%ré?;tor Vi - Servo amplifier

Power

Servomotor

Operation procedure using the digital operator is described on the following pages.

Using the Hand-held Digital Operator

B5358 1. Press the DSPL/SET key to select Fn002 in the auxiliary function mode.

i~
11N (=

[
I~ 7|

2. Press the DATA/ENTER key to select the digital operator operation mode.
Operation is now possible using the digital operator.

i
|

3. Pressthe SVON key to set to the servo ON state (with motor power turned ON).

I
I

i
1l

—

4. Press the Up Arrow ™ or Down Arrow W key to operate the motor. The motor
keeps operating while the key is pressed.

otor Forward Motor Reverse
Rotation Rotation

5. Press the MODE/SET key, and the display will revert to Fn002. This sets to the
servo OFF state (with motor power turned OFF). Alternatively, press the SVON
Key to set to the servo OFF state.

11
i

Il

I "1
'l (1l

This ends JOG operation under digital operator control.
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Using the Built-in Panel Operator

Y o
BEEER 1. Press the MODE/SET key to select Fn002 in the auxiliary function mode.
CoIo0) T T=I[==
Ten @ [l B T | ]
| (] (]
2. Press the DATA/SHIFT key for a minimum of one second to select the Panel
Operator Operation Mode. Operation is now possible using the panel operator.
- i\
it
3. Press the MODE/SET key to set to the servo ON (with motor power turned
ON).
- i
(] [ [
4. Press the Up Arrow ™ or Down Arrow W key to operate the motor. The motor
keeps operating while the key is pressed.
(e
Motor Reverse
Rotation Rotation
5. Press the MODE/SET key to set to the servo OFF state (with motor power
turned OFF). Alternatively, press the DATA/SHIFT key for a minimum of one
second to set to the servo OFF state.
6. Press the DATA/SHIFT key for a minimum of one second, and the display will
revert to Fn002 in the auxiliary function mode.
iz
'l ][] (] =
This ends JOG operation under panel operator control.
The motor speed for operation under digital operator control can be changed with a
parameter:
Parameter Signal S(?;tr':)g Application
Pn304 Jog Speed Default Setting: 500 Speed Control

Note: The rotation direction of the servomotor depends on the setting of parameter Pn000.0 “Rotation
Direction.” The above example shows a case where Pn000.0 is set to “0” as a default setting.
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7.2.3

Automatic Adjustment of the Speed and Torque Reference Offset

When speed and torque control are used, the motor may rotate slowly even when 0V
is specified as the analog reference voltage. This occurs when the host controller or
external circuit has a small offset (measured in mV) in the reference voltage.

The Automatic Reference Offset Adjustment Mode automatically measures the
offset and adjusts the reference voltage. It adjusts both the speed and torque
references.

The following diagram illustrates automatic adjustment of an offset in the reference
voltage by the servo amplifier.

Reference L Offset Reference e
voltage voltage e Offset
7 [ automatically
adjusted in

Servo amplifier

// @

Speed or
b Automatic offset e Speed or

torque ! , torque
reference adjustment reference

After completion of automatic offset adjustment, the amount of offset is stored in the
servo amplifier.

The amount of offset can be checked in the Speed Reference Offset Manual
Adjustment Mode. Refer to 7.2.4 Manual Adjustment of the Speed and Torque
Reference Offset for details.

The automatic reference offset adjustment mode cannot be used for setting the error
pulses to zero for a stopped servo amplifier when a position loop is formed with a
host controller. In such cases, use the manual reference offset adjustment mode.
Refer to 7.2.4 Manual Adjustment of the Speed and Torque Reference Olffset for
details.

The zero-clamp speed control function is available to force the motor to stop while
the zero speed reference is given. Refer to 5.4.3 Using the Zero Clamp Function.

IMPORTANT

» Automatic adjustment of the speed/torque reference offset must be performed under the servo OFF state.
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Follow this procedure to automatically adjust the speed/torque reference offset.

Using the Hand-held Digital Operator

BEEEE 1. Input the (intended) OV reference voltage from the host controller or external
circuit.
Servomotor
0V Speed or
Torque
Reference
Host
Controller > \\J
Servo OFF Slow Rotation
(Servo ON)

Servo amplifier

2. Press the DSPL/SET key to select the auxiliary function mode.

_l_|Ir
[

1
1|

3. Select the parameter Fn009.

I i
' | T ]

—

Press the Left Arrow (£ or Right Arrow (¢ key to select the digit.

Press the Up Arrow ™ or Down Arrow W key to change the value.
4. Press the DATA/ENTER key, and the display will be as shown below.

[
ol (el

iy (]

5. Press the MODE/SET key, and the following display will flash for one second.

I [ [ -
I |l_ |l — |
The reference offset will be automatically adjusted.
E', Ol ,': Flashing for —» i~ ,': ,': 1
el one second - =1-

6. Press the DATA/ENTER key to return to the auxiliary function mode display.

- B ]
iz

I
I~

— !

This completes the speed/torque reference offset automatic adjustment.
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7.2.4

Using the Built-in Panel Operator

1. Input the (intended) OV reference voltage from the host controller or external

circuit.
Servomotor
0V Speed
or Torque
Reference
Host
Controller > \J
Servo OFF Slow Rotation
(Servo ON)

Servo amplifier

2. Press the MODE/SET key to select the auxiliary function mode.

11
Il

Z_|irifr
ol (] (] [

——

3. Press the Up Arrow ™ or Down Arrow W key to select the parameter Fn009.

—_lmrnz
I~

4. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

Y [ [ R
:|1_: _ |

5. Press the MODE/SET key, and the following display will flash for one second.
The reference offset will be automatically adjusted.

| I . I
'] I ([ Flashing for —» — I~

—I~

(]

one second - - 1=

6. Press the DATA/SHIFT key for a minimum of one second to return to the
auxiliary function mode display.

1 _|rric

_
oy

This completes the speed/torque reference offset automatic adjustment.
Manual Adjustment of the Speed and Torque Reference Offset

Manual speed/torque reference offset adjustment is useful in the following
situations:

+ Ifa position loop is formed with a host controller and the error zeroed-out when
the motor was stopped in servo lock (zero reference).

* To deliberately set the offset to some value.

This mode can also be used to check the data set in the Automatic Reference Offset
Adjustment Mode.

In principle, this mode operates in the same way as the Automatic Reference Offset
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Adjustment Mode, except that the amount of offset is directly input during the
adjustment. The offset amount can be set in the speed reference or torque reference.
The offset setting range and setting units are as follows:

Reference Speed or Reference Torque
F'y Y

Offset Setting
Range

Offset Units > Analog Input Voltage

Offset Setting Range
16Bit — Speed Reference:
11Bit — Torque Reference:

Offset Setting Range
Speed Reference: 0.58mV/LSB
Torque Reference: 1.47mV/LSB

-9999 to +9999
-128 to +127

The speed reference input and torque reference input offset adjustment ranges for the
new Sigma I amplifiers (version # 33000 or higher) have finer resolution than the
standard Sigma II amplifiers. The figure below shows the offset adjustment ranges
and resolutions for new Sigma II amplifiers:

Sigma Il Amplifier with version #330000 or higher

Reference Speed or Reference Torque
A y

Offset Setting
Range

Offset Units > Analog Input Voltage

Offset Setting Range Offset Setting Range

24Bit — Speed Reference: +15000 to -15000
16Bit — Torque Reference: +9999 to -9999

Speed Reference: 0.05mV/LSB
Torque Reference: 0.5mV/LSB
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Manual Adjustment of Speed Reference Offset

Follow the procedure below to manually adjust the speed reference offset.

Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the auxiliary function mode.

_
I

)T
s

|
Iy

2. Select the parameter Fn00A.
Press the Up Arrow ™ or Down Arrow W key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

| _lmco
I~

3. Press the DATA/ENTER key, and the display will be as shown below. The
manual adjustment mode for the speed reference offset will be entered.

_ Z0l
| I ) I

4. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.

[ ]
|

5. Press the Left Arrow (< or Right Arrow (<) key, to display the speed reference
offset amount.

i
i

——

6. Press the Up Arrow ™ or Down Arrow W key to adjust the amount of offset
(adjustment of the speed reference offset).

7. Press the Right Cursor Key to return to the display shown in the above step 4.
8. Press the DATA/ENTER key to return to the auxiliary function mode display.

Cl_lrr |
' (| T T

I

——

This completes the speed reference offset manual adjustment.

Using the Built-in Panel Operator

1. Press the MODE/SET key to select the auxiliary function mode.

| i
'l (w11 [H][H

__
==
_
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2. Press the Up Arrow ™ or Down Arrow W key to select the parameter Fn00A.

| _lco
[ (] T T O

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below. The manual adjustment mode for the speed reference offset
will be entered.

[ ] |
1 [

4. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.

— |
Hi— |

_
I

5. Press the DATA/SHIFT key for less than one second to display the speed
reference offset amount.

|
i

—
—
—

6. Press the Up Arrow ™ or Down Arrow W key to adjust the amount of offset
(adjustment of the speed reference offset).

7. Press the DATA/SHIFT key for less than one second to return to the display
shown in the above step 4.

8. Press the DATA/SHIFT key to return to the auxiliary function mode display.

|
'l (]

i

—

This completes the speed reference offset manual adjustment.
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] Manual Adjustment of Torque Reference Offset

Follow the procedure below to manually adjust the torque reference offset.

Using the Hand-held Digital Operator

S 1. Press the DSPL/SET key to select the auxiliary function mode.

—_ |
= e

——

2. Select the parameter Fn00B.
Press the Left Arrow (<) or Right Arrow (<] key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

— NN
I

i\
'] (] [ [

3. Press the DATA/ENTER key, and the display will be as shown below. The
manual adjustment mode for the torque reference offset will be entered.

_ 1
|l ICIr |0

4. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.

10
[l [

5. Press the Left Arrow (¢ or Right Arrow ({) key to display the torque reference
offset amount.

NiINlIN
s

—
—
——

6. Press the Up Arrow ™ or Down Arrow W key to adjust the offset amount
(adjustment of torque reference offset).

7. Press the Left Arrow (<) or Right Arrow (< key, and the display will be as
shown above in step 4.

8. Press the DATA/ENTER key to return to the auxiliary function mode display.

_ | — 1
i

11
e

!

I-

This completes the torque reference offset manual adjustment.
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Using the Built-in Panel Operator

1. Press the MODE/SET key to select the auxiliary function mode.

||
ol (] (] [

—
——

I
!

. Press the Up Arrow ™ or Down Arrow W key to select the parameter Fn00B.

||
'l (w1 (] (][]

. Press the MODE/SET key for a minimum of one second, and the display will be

as shown below. The manual adjustment mode for the torque reference offset
will be entered.

I il

_ |

. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.

I il

[ ]

. Press the DATA/SHIFT key for less than one second, to display the torque

reference offset amount.

i\l
1] (]

—
—
—

. Press the Up Arrow ™ or Down Arrow W key to adjust the offset amount,

(Adjustment of torque reference offset).

. Press the DATA/SHIFT key for less than one second, and the display will be as

shown in the above step 4.

. Press the DATA/SHIFT key to return to the auxiliary function mode.

|-l _

|1
'l (| [ (] [

This completes the torque reference offset manual adjustment.
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7.2.5
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Clearing Alarm Traceback Data
This procedure clears the alarm history, which stores the alarms generated in the

servo amplifier. After clearing, each alarm in the alarm history is set to A.- -, which
is not an alarm code. Refer to 7.2.1 Operation in Alarm Traceback Mode for details.

Follow the procedure below to clear the alarm traceback data.

Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the auxiliary function mode.

—| i
1

~ifi
[l (] (] [

2. Select the parameter Fn006.
Press the Left Arrow (<) or Right Arrow (<) key to select the digit.

Press the Up Arrow ™ or Down Arrow W key to change the value.
|‘| i

~1H

‘mil=
||

3. Press the DATA/ENTER key, and the display will be as shown below.
HE
—r |
4. Press the MODE/SET key to clear the alarm traceback data. The following

display will flash for one second, and, after the alarm traceback data is cleared,
the display will return to the one in the above step 3.

I-

I

! I . I i
==l Flashing for — [ - | - - ]
) U L one second ) =

I-

5. Press the DATA/ENTER key to return to the parameter code display.

— iz

] [

I
'l |

——

This completes the alarm traceback data clearing procedure.
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7.2.6
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Using the Built-in Panel Operator

1. Press the MODE/SET key to select the auxiliary function mode.

[
I

|
(T[] [H]

—

2. Press the Up Arrow ™ or Down Arrow W key to select the parameter Fn006.

Zl_lrr|c
'l (| (] T [

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

-\r |-
||

.
_

4. Press the MODE/SET key to clear the alarm traceback data. The following
display will flash for one second, and, after the alarm traceback data is cleared,
the display will return to the one shown above in step 3.

l_l’ i ,’— Flashing for — L |f 'l -
— one second -

—
—
I‘

5. Press the DATA/SHIFT key for a minimum of one second to return to the
parameter code display.

__
|

Zl_|rlr|c
ol (il (] TR [

This completes the alarm traceback data clearing procedure.
Checking the Motor Model
Set the parameter FnO11 to select the Motor Model Check Mode. This mode is used
for motor maintenance, and can also be used to check the special (Y-specification)
codes of the servo amplifiers.

Follow the procedure below to check the motor model.

Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the auxiliary function mode.

— i
1

i
I~ i

2. Select the parameter FnO11.
Press the Left Arrow (< or Right Arrow (<) key to select the digit.
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Press the Up Arrow ™ or Down Arrow W key to change the value.

=l 1 1
[ B

|
|1 Iji

3. Pressthe DATA/ENTER key to display the servomotor model and voltage code.

.

Al ialm)
ol ' O (L L,

\

Voltage Servomotor Mode
Voltage Servomotor Model
Code Voltage Code Servomotor Model
00 100V ¢ or 140Vpg 00 SGMAH
01 200V or 280Vpe 01 SGMPH
02 400V ¢ or 560Vpc 02 SGMSH
03 SGMGH-OA (1500rpm)
04 SGMGH-OB (1000rpm)
05 SGMDH
06 SGMUH

4. Press the MODE/SET key to display the Servomotor capacity.

il I Capacity: Displayed value x 10W.
' /(] ! In this example, the capacity is 100W.

—

—

5. Pressthe DSPL/SET key to display the encoder type and resolution code.

O U
[ | ] ] ]
Encoder Type Encoder Resolution
Encoder Type Encoder Resolution
Code Voltage Code Resolution
00 Incremental Encoder 13 13 bits
01 Absolute Encoder 16 16 bits
17 17 bits
20 Reserved

6. Press the DSPL/SET key to display the servo amplifier’s special
(Y-specification) code.

NN This example shows specification
) ] code “Y10” (indicated in decimal).

——

i
] ]

7. Press the DATA/ENTER key to return to the auxiliary function mode display.
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Pressing the DATA/ENTER key after the above displays in steps 3 to 5 will also
return to the auxiliary function mode display.

_
I

_mnni
U [ |

This completes checking motor type procedure.

Using the Built-in Panel Operator

SGDM

ROCICIO)
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2. Press the Up Arrow ™ or Down

@g@@ 1. Press the MODE/SET key to select the auxiliary function mode.

I

i
i

il
||

"1
]

Arrow W key to select the parameter Fn011.

I

| 1
]

I
I

3. Press the DATA/SHIFT key for a minimum of one second to display the
servomotor model and voltage code.

| 010)

——

[| L
] 1

——

I

I

Voltage Servomotor Mode
Voltage Servomotor Model
Code Voltage Code Servomotor Model

00 100V or 140Vpc 00 SGMAH
01 200V ¢ or 280Vp¢ 01 SGMPH
02 400V ¢ or 560Vpc 02 SGMSH

03 SGMGH-OA (1500rpm)

04 SGMGH-OB (1000rpm)

05 SAGMDH

06 SGMUH

4. Press the MODE/SET key to display the Servomotor capacity.

i

-l il Capacity: Displayed value x 10W.
1 i In this example, the capacity is 100W.

5. Press the MODE/SET key, and the encoder type and resolution code will be
displayed.

I
]
|

ek el

I
I

——

==

Encoder Resolutior
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Encoder Type Encoder Resolution
Code Voltage Code Resolution
00 Incremental Encoder 13 13 bits
01 Absolute Encoder 16 16 bits
17 17 bits
20 Reserved

6. Press the MODE/SET key to display the servo amplifier’s special
(Y-specification) code.

= 1| This example shows specification
"y code “Y10” (indicated in decimal).

l_lIl_l
Zj
7. Press the DATA/SHIFT key to return to the auxiliary function mode display.

Pressing the DATA/SHIFT key after the above displays in steps 3 to 5 will also
return to the auxiliary function mode display.

——

i1 oo
) 1]

This completes the motor type checking procedure.
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7.2.7 Checking the Software Version
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SGDM.
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Set Fn012 to select the Software Version Check Mode.
This mode is used for motor maintenance.

Follow the procedure below to check the software version.

Using the Hand-held Operator

Select the parameter Fn012.

2. Press the DATA/ENTER key, and the servo amplifier software version will be
displayed.

Software Version Display

o
I~ Ja

I
| [ T T

| Software

Version

——

3. Press the DSPL/SET key, and the software version of the encoder mounted on
the motor will be displayed.

Software Version Display

i o
Iy (] T (]
—_—

Software Version
4. Press the DATA/ENTER key to return to the parameter code display.

[ L ] e}
— ] e

This completes the checking software version procedure.

Using the Built-in Panel Operator

Select the parameter Fn012.

2. Press the DATA/SHIFT key for a minimum of one second to display the servo
amplifier software version.

3. Press the MODE/SET key to display the encoder software version.

4. Press the DATA/SHIFT key for a minimum of one second to return to the
parameter code display.
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7.2.8 Origin Search Model

A CAUTION

* Forward run prohibited (/P-OT) and reverse run prohibited (/N-OT) signals are not effective during jog oper-
ations using parameter Fn003.

The Origin Search Mode is designed to position the origin pulse position of the
encoder and to clamp at the position. This mode is used when the motor shaft needs
to be aligned to the machine. Execute the origin search without connecting the
couplings.

The speed for executing the origin search is 60rpm.

}:[H]zzzzzzz 77777773
For aligning the motor —T ﬁ

shaft with the machine

Mechanical origin

The following conditions must be met to perform the origin search operation.
» If the Servo-ON input signal (/S-ON) is ON, turn it OFF.

» Release the Servo-ON signal mask if the parameter PnS0A.1 is set to 7, and the
servo has been set to be always ON.

Follow the procedure on the next page to execute the origin search.
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Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the auxiliary function mode.

I i\l
[ []

I
'l ]

2. Select the parameter Fn003.
Press the Left Arrow (< or Right Arrow (<) key to select the digit.
Press the Up Arrow W or Down Arrow M key to change the value.

— iz
[}

"
|

3. Press the DATA/ENTER key, and the display will be as shown below.

=
|l

4. Press the SVON key, and the display will be as shown below. Now it is ready for
executing the origin search.

|z
|l

5. Hold down the Up Arrow ™ or Down Arrow W key to execute the origin
search.

When the parameter is set to Pn000.0 = 0 (default), pressing the Up Arrow

key will rotate the motor in the forward direction. Pressing the Down Arrow
key will rotate the motor in the reverse direction. When the parameter is set to
Pn000.0 = 1, the rotation of the motor is reversed.

_ _|_ Up: Forward |z Keeps flashing until

[ ] Down: Reverse 1 1 search is completed

6. Press the DATA/ENTER key to return to the auxiliary function mode display.

—_lri| o
oo o

This completes the origin search operation.
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Using the Built-in Panel Operator

1. Press the MODE/SET key to select the auxiliary function mode.

(]
i

Z_|im
— |

11
I

. Press the Up Arrow M or Down Arrow W key to select the parameter Fn003.

—_l_p1
[ ]

Sl o
i

!

. Press the DATA/SHIFT key for a minimum of one second, and the display will

be as shown below.

- |z -
1 >

. Press the DSPL/SET key, and the display will change as shown below. Now it is

ready for executing the origin search mode.

I 1

. Hold down the Up Arrow ™ or Down Arrow W key to execute the origin

search.

When the parameter is set to Pn000.0 = 0 (default), pressing the Up Arrow

key will rotate the motor in the forward direction. Pressing the Down Arrow
key will rotate the motor in the reverse direction. When the parameter is set to
Pn000.0 = 1, the rotation of the motor is reversed.

Keeps flashing until
I~ |IZ | — |Up: Forward I |iZ| _ | originsearchis
I i Down: Reverse | completed.

. Press the DATA/SHIFT key for a minimum of one second to return to the

auxiliary function mode display.

| ]
1]

—_
' (T [

This completes the origin search operation.
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7.2.9 Initializing Parameter Settings

This function is used to restore all the parameters to the default settings (standard
factory settings).

IMPORTANT

* Initialize the parameter settings with the servo OFF.
* After performing the procedure, cycle the power to restore all the parameters to the default settings.

Follow the procedure below to initialize parameter settings.

Using the Hand-held Digital Operator

S 1. Press the DSPL/SET key to select the auxiliary function mode.
I

I
I~ ||

nrnri
H_i_li

I 1l
i

2. Select the parameter Fn005.
Press the Left Arrow (<) or Right Arrow ({) key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

I

I
|

\ri|i=
1

3. Press the DATA/ENTER key, and the display will be as shown below.

| 11

" I 1 ' 1 A

4. Press the DSPL/SET key, and the display will be as shown below. The
parameters will be initialized.

n':'l il

_ Flashing during End
_ initialization —

——

]

. | -
'] ] Flashing for — ] ] i

one second

—
-
———

(|

5. Press the DATA/ENTER key to return to the auxiliary function mode display.

-
| 3

This completes the initialization of parameter settings.
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Using the Built-in Panel Operator

SGDM
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1
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I
1

2. Press the Up Arrow ™ or Down Arrow

I

1

il
1[N}

[

3. Press the DATA/SHIFT key for a minimum of one second, and the display will

be as shown below.

1

I

I I

Inriy i

e

4. Press the MODE/SET key, and the display will be as shown below. The

parameters will be initialized.

——

[ |
1 1

1‘:’ Il

——
(|

5. Press the DATA/SHIFT key for a minimum of one second to return to the

_ Flashing during
] initialization

auxiliary function mode display.

» End
Flashing for —
one second

_
I

I~
‘| [ (]

(]

@@@@ 1. Press the MODE/SET key to select the auxiliary function mode.

key to select the parameter Fn005.

I

I

[}
n

1

-—
——

This completes the initialization of parameter settings.

Note: Parameters will not be initialized by pressing the DSPL/SET or MODE/SET key with the

servo ON. Turn the power OFF and then back ON after initialization.
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7.2.10 Manual Zero Adjustment and Gain Adjustment of
Analog Monitor OQutput

Motor speed, torque reference, and position error can be monitored through the
analog monitor output. Refer to 6.5 Analog Monitor.

Use the manual zero adjustment function to compensate for the output voltage drift
or the zero point drift caused by noise entering the monitor system. The gain
adjustment function can be changed to match the sensitivity of the measuring
system.

Monitor Output Voltage
A

Gain Adjustment

}

f

Zero Adjustment

Setting Unit
Zero Setting Range: +2V 17mV/LSB
Gain Setting Range: 50 to 150% 0.4%/LSB

Note: The output voltage of the analog monitor is +8V. The output voltage polarity will be reversed if +8V
is exceeded.
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Manual Zero Adjustment of Analog Monitor Qutput

Follow the procedure below to execute the manual zero adjustment of analog
monitor output.

Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the auxiliary function mode.

— N
[/ ] ]

I

I
I~ M|

2. Select the parameter FnOOC.

Press the Left Arrow (£ or Right Arrow (¢ key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

_l_
—

3. Press the DATA/ENTER key, and the display will be as shown below.

] _
] I~

4. Press the DSPL/SET key. Each time the MODE/SET key is pressed, the
monitor output will toggle between the displays for the two channels shown

below.
DSPL/SET Key Data Display
] 1 - | < > [T =2 —
[l_ 1| 1 _ l_l] . [l_ I I|_ | _ l_l]
Displayed
alternately

5. Press the Left Arrow (¢ or Right Arrow ({) key to display the analog monitor

output data. Pressing the Left Arrow (<) or Right Arrow () key again will

return to the display shown in the above step 3 or 4.

LEFT Cursor Key
(RIGHT Cursor Key)

Data Display
—_|> < > L O e [
[l_ |l_l _|_ :] . [ _tj_ifi_s l_l]
Displayed
alternately

6. Press the Up Arrow ™ or Down Arrow W key to perform zero adjustment of the
analog monitor output.
Data Setting Change

(0 — ()

—

I
I N '] (] ] ]

——

7. When zero adjustment has been completed for the two channels, press the
DATA/ENTER key to return to the auxiliary function mode display.

|:| _|lalr

U (] [ [




Sigma II User’s Manual

Chapter 7: Using the Digital Operator

SGDM

BOCIOIIC)
[ I )

Blalalald]

This completes the manual zero adjustment of the analog monitor output.

Using the Built-in Panel Operator

1. Press the MODE/SET key to select the auxiliary function mode.

I_
I~ |

=l
Il

==
.

—

. Press the Up Arrow ™ or Down Arrow W key to select the parameter Fn0OC.

[El_ | l_]
el 11

|
—

. Press the DATA/SHIFT key for a minimum of one second, and the display will

be as shown below.

] 1 _
] 1 I [

. Press the MODE/SET key. Each time the MODE/SET key is pressed, the

monitor output will toggle between the displays for the two channels shown

below.
— MODE/SET Key = —
] 1 _ < > T [ L -
i o ) [ ) [}
Displayed
Alternately

. Press the DATA/SHIFT key for less than one second, and the analog monitor

gain parameter will be displayed. Pressing the DATA/SHIFT key again for less
than one second will return to the display shown in the above steps 3 or 4.

Data Display

i I_I]
U] (] (Y

DATA/SHIFT Key

r _l < >
[l_ = O 1] [
Displayed

Alternately

I—

—

. Press the Up Arrow ™M or Down Arrow W key to perform zero adjustment of the

analog monitor output.

Data Setting Change
NI IR > i) o

[ 11| l_l] [ ] 1

——

. When zero adjustment has been completed for the two channels, press the

DATA/SHIFT key for a minimum of one second to return to the auxiliary
function mode display.

i
e

I:—
7
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Manual Gain Adjustment of Analog Monitor Qutput

Follow the procedure below to execute the manual gain adjustment of analog
monitor output.

Using the Hand-held Digital Operator

BEEEE]

1. Press the DSPL/SET key to select the auxiliary function mode.

i

I
I

I
I

i
|

1
L

2. Select the parameter Fn00D.
Press the Left Arrow (< or Right Arrow (<) key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

_
I

i
'] (] (]

]

3. Press the DATA/SHIFT key, and the display will be as shown below.

_| i |
" 1 I O [

4. Press the DSPL/SET key. Each time the DSPL/SET key is pressed, the monitor
output will toggle between the displays for the two channels shown below.

DSPL/SET Key
] 1 I |z I
' I TI (] (ol Y

5. Press the Left Arrow (<) or Right Arrow (<) key to display the analog monitor

gain parameter. Pressing the Left Arrow (¢ or Right Arrow ({) key again will

return to the display shown above in step 3 or 4.
Left Cursor Key
I~ [l
o) 0

(Right Cursor Key)
6. Press the Up Arrow ™ or Down Arrow W key to adjust the gain for the analog
monitor output.

<+“—>
Displayed
Alternately

Data Display
NIl
1|

[ . Il
1 ]

'I—_
11
-

+—> [
Displayed
Alternately

——

I
[ |

[
L

|
—
-

g — |

Data Setting Change

I

I

I

i

I

(]

I
]

7. When the gain adjustment has been completed for the two channels, press the
DATA/ENTER key to return to the auxiliary function mode display.

I 1

|
i

|
1

This completes the manual gain adjustment of the analog monitor output.
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Using the Built-in Panel Operator

1. Press the MODE/SET key to select the auxiliary function mode.

_
I

|
i

_ 1
'] T

2. Press the Left Arrow (<) or Right Arrow (< key to select the parameter Fn00D.

— ]
T | T [ [

——

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

|\ |

I
] oo

4. Press the MODE/SET key. Each time the MODE/SET key is pressed, the
monitor output will toggle between the displays for the two channels shown
below.

MODE/SET Key

ll_ll_‘ ,l‘l_jl‘

[l U l_l] [l_ |l 1i_ 1
Displayed

Alternately

5. Press the DATA/SHIFT key for less than one second. The gain parameter for the
analog monitor will be displayed. Pressing the DATA/SHIFT key again for less
than one second will return to the display shown above in step 3 or 4.

Data Display

DATA/SHIFT Key

|0 I~ < > i rm
[l_ 11— | _ l_l] [ ||_: i i
Displayed
Alternately

6. Press the Up Arrow ™ or Down Arrow W key to adjust the gain for the analog
monitor output.

Data Setting Change

IR > I D
[ 1|t Ll] [ 1[It :]

7. When the gain adjustment has been completed for the two channels, press the
DATA/SHIFT key for a minimum of one second to return to the auxiliary
function mode display.

11
i

_1 -
I

" _
] 1

This completes the manual gain adjustment of the analog monitor output.
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7.2.11 Adjusting the Motor Current Detection Offset

Motor current detection offset adjustment is performed at Yaskawa before shipping.
Normally, the user does not need to perform this adjustment. Make this adjustment
only if highly accurate adjustment is required to reduce torque ripple caused by
current offset.

A . CAUTION

* If this function, particularly manual adjustment, is executed carelessly, it may degrade the
performance of the servo drive.

The following sections describe automatic and manual adjustment of the current
detection offset.

Automatic Adjustment of the Motor Current Detection Offset

IMPORTANT

¢ Automatic adjustment is possible only with power supplied to the main circuits ON and with the servo
OFF.

EElEEE]

Use the following procedure to perform automatic adjustment of the current
detection offset.

Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the auxiliary function mode.

| _
'l ] (] A T

2. Select the parameter FnOOE.
Press the Left Arrow (<) or Right Arrow (<] key to select the digit.
Press the Left Arrow (< or Right Arrow (<) key to change the value.

cCl_ynC
' ] T [ O

3. Press the DATA/ENTER key, and the display will be as shown below.

I~ - -

I jy _l
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4. Press the DSPL/SET key. The display will change as shown below and offset
will be automatically adjusted.

. I~
Flashing —» - -
for one [ ] ] i
second

| O |
') ]l

5. Press the DATA/ENTER key to return to the auxiliary function mode display.

_l_ i
=iz

This completes the automatic adjustment of the motor current detection offset.

Using the Built-in Panel Operator

1. Press the MODE/SET key to select the auxiliary function mode.

I I ~
| I

I
I

——
—

I
=

2. Press the Up Arrow ™ or Down Arrow W key to select the parameter FnOOE.

|z
[ ] ]

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

I~ _
I (]l R T

—

4. Press the MODE/SET key. The display will change as shown below and the
offset will be automatically adjusted.

1 — . I

=l l;— | Flashing —» - -
_1|_inr ny_ for one iy i
second

5. Press the DATA/SHIFT key for a minimum of one second to return to the
auxiliary function mode display.

— iz
1|z

[N

This completes the automatic adjustment of the motor current detection offset.
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Manually Adjusting the Motor Current Detection Offset

Follow the procedure below to manually adjust the current detection offset.

IMPORTANT

* When making manual adjustments, run the motor at a speed of approximately 100rpm, and adjust
the Motor Current Detection Offset until the torque ripple, observed with the analog monitor, is
minimized. (Refer to Section 6.5 Analog Monitor.)

Adjust the U-phase and V-phase offsets alternately several times until these offsets are well balanced.

(el )

Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the auxiliary function mode.

I
I~ M|

I
I

M|
][]

2. Select the parameter FnOOF.
Press the Left Arrow (£ or Right Arrow (¢ key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

-
|

3. Press the DATA/ENTER key, and the display will be as shown below.

[ I _
il o

4. Press the DSPL/SET key to switch between the U-phase (Cul 0) and V-phase

(Cu2_0) current detection offset adjustment mode

DSPL/SET Key

I~ I < > |7 _

[l_ (] ] P T . ||_: l:’ D]
Displayed

Alternately

5. Press the Left Arrow (¢} or Right Arrow (¢ key to display the current detection

data. Pressing the Left Arrow (<) or Right Arrow (<) key again will return to the

display shown above in step 3 or 4.

Left Cursor Key
(Right Cursor Key)

Data Display
I j _ < > i)
[l_ U] [ 1|1l l_l]
Displayed
Alternately

6. Press the Up Arrow ™ or Down Arrow W key to adjust the offset. Carefully
adjust the offset while monitoring the torque reference monitor signal.
Data Setting Change
il |]
U] ] (]

)

——

o) —

[ =1l
i

Chapter 7: Using the Digital Operator
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7. When the current offset adjustment has been completed for the U-phase (Cul _0)
and V-phase (Cu2_0), press the DATA/SHIFT key to return to the auxiliary
function mode display.

Il

Cl_|r
'l (1 (] [

This completes the manual adjustment of the motor current detection offset.

Using the Built-in Panel Operator

@@@ 1. Press the MODE/SET key to select the auxiliary function mode.
OO0 = —1—

.. e |1
10

__
-l

—_|i
— |

——

2. Pressthe Up Arrow ™ or Down Arrow W key to select the parameter FnOOF.
Cl _|AlAlc
1~

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

I~ I _
Ll I

4. Press the MODE/SET key to switch between U-phase (Cul _0) and V-phase
(Cu2_0) current detection offset adjustment mode.
— MODE/SET Key pmp—1—
[”— oy ’, = ':’] Displayed [”— L ':’ = ’:’]
Alternately

5. Press the DATA/SHIFT key for less than one second to display the current

detection data. Press the DATA/SHIFT key again for less than one second, and
the display will return to one shown above in step 3 or 4.

— — ATA/SHIFT Key Da_ta Eis 'i:’ =
I Tl _ 'wiimimili
[l_ ']l E (B > [ (] (] (] l_l]
Displayed
Alternately

6. Press the Up Arrow ™ or Down Arrow W key to adjust the offset. Carefully

adjust the offset while monitoring the torque reference monitor signal.
Data Setting Change

[ l'_l“““'] > [_:uu: |]

i 1| 1

7. When the current offset adjustment has been completed for the U-phase (Cul _0)
and V-phase (Cu2_0), press the DATA/SHIFT key to return to the auxiliary
function mode display

]
I

|l
||

I _
I I

This completes the manual adjustment of the motor current detection offset.
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7.2.12 Write Protected Setting

EEEEE]

The write protect setting is used for preventing careless changes of the parameters.
Parameters PnOOCO and some of FnOOO become write protected by setting the
parameter Fn010.

Password setting values are as follows:
*  “0000: Write enabled (Releases write prohibited mode.)

e “0001”: Write prohibited (parameters become write protected at the next power
ON.)

Follow the procedure below to set the write protection feature.

Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the auxiliary function mode.

- i
||

I
I

1
' (]

2. Select the parameter Fn010.
Press the Left Arrow (< or Right Arrow (<) key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

| I
il

N
'l 'ylim

3. Press the DATA/ENTER key, and the display will be as shown below.

T D O O D
I 1

I
[ ) )

——
—

4. Input the value (0001) and press the DSPL/SET key. The display will change as
shown below and the write protect will be established.

I — ) N RN
[ |D 'm]l E] Flashing "[l‘,ll_: ][ :]

-
==

for one
second

5. Press the DATA/ENTER key to return to the auxiliary function mode display.

|
|| e

This completes the write protect setting procedure. The new setting will be valid
after the next power OFF/ON cycle.
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Using the Built-in Panel Operator

@@@ 1. Press the MODE/SET key to select the auxiliary function mode.
ROOICIO)] pn —T=1—

I [
'l (1]

——
—
—

2. Press the Up Arrow ™ or Down Arrow W key to select the parameter Fn010.

Cl_|rl i
] e

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

i NI
[l TN ] [] T

4. Input the value (0001) and press the MODE/SET key. The display will change
to one shown below and the write protect will be established.

1 — . ] o
===l Flashing —| —

[ |l_l i l_] for one [l Jj_n l]

second

5. Press the DATA/SHIFT key for a minimum of one second to return to the
auxiliary function mode display.

—

—_j_yn nri
I 1

I
| e

This completes the procedure for setting the write protect. The new setting
password will be valid after the next power OFF/ON cycle.

7.2.13 Clearing the Option Unit Detection Alarm

The alarm A.E7 (option unit detection failure) occurs the first time that the SGDH
servo amplifier is turned ON after disconnecting an option board.

IMPORTANT

¢ Initialize the parameter settings with the servo OFF.
* After performing the procedure, cycle the power to restore all the parameters to the default settings.
* Because the parameter has been set for the SGDH connected to an option board,
Be sure to adjust the setting or initialize the parameter value (Fn005 of the auxiliary function mode) to meet
the current system needs.

Use the following procedure to initialize parameter settings.
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BEEEs)

Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the auxiliary function mode.
-
I

mlIE]
‘w1

"1
|

2. Select the parameter Fn014.
Press the Left Arrow (<] or Right Arrow (<) key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

'l I U | 1
o

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

Y | _
| o]

4. Press the DSPL/SET key, and the display will be as shown below. The
parameters will be initialized.

—

——

[} ] Flashing during

iy i _ initialization — End
,:,' il ,': Flashing for — i ,',—, ,' ::
— one second = J

5. Press the DATA/SHIFT key for a minimum of one second to return to the
auxiliary function mode display.

ot
!

i
'l ]

This completes the initialization of parameter settings.
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Using the Built-in Panel Operator

ssssssss

FEEEE 1. Press the MODE/SET key to select the auxiliary function mode.

— i
||

I
I

_l_r
' (]

2. Select the parameter Fn014.
Press the Left Arrow (< or Right Arrow (<) key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

ni_

Cl_|r
[l (] T O

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

I I

] oo

=

4. Press the MODE/SET key, and the display will be as shown below. The
parameters will be initialized.

_ Flashing during
initialization

——

[ _ — End
| - , | d_1 1
I (ol (o Flashing for > iz ] s
one second

5. Press the DATA/SHIFT key for a minimum of one second to return to the
auxiliary function mode display.

[ T ]
i

This completes the initialization of parameter settings.
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8 Ratings and Characteristics

This chapter provides the ratings, torque-speed characteristics
diagrams, and dimensional drawings of the Sigma II series
servo drives.
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8.1 Servomotors: Ratings, Specifications, and Dimensional Drawings

This

section describes ratings, specifications, and dimensional drawings of the

servomotors. Refer to this section for selecting an appropriate servo drive.

8.1.1 SGMAH Servomotors
The following sections provide the ratings specifications, and dimensional drawings
of the servomotors by model.
Ratings and Specifications for Standard Servomotors
» Time Rating: Continuous * Insulation Class: Class B
* Vibration Class: 15um or below » Withstand Voltage: 1500V, for one minute
* Insulation Resistance: 500V, * Enclosure: Totally enclosed, self-cooled,
10MQ minimum IP55 (except for through-sections of the shaft)
* Ambient Temperature: 0 to 40°C * Ambient Humidity: 20% to 80% (with no
condensation)
» Excitation: Permanent magnet * Drive Method: Direct drive
* Mounting: Flange method
SGMAH Standard Servomotor Ratings and Specifications
Voltage 200V 100V

Servomotor Model

A3A ASA 01A 02A | O04A | 08A | A3B A5B 01B 02B

SGMAH

Rated Output H kW 0.03 0.05 0.1 0.2 04 0.75 0.03 0.05 0.1 0.2
Rated 0z-in 13.52 225 451 90.2 180 338 13.52 225 451 90.2
Torque 1, 2 N-m 0.0955 | 0.159 0.318 | 0.637 1.27 2.39 | 0.0955 | 0.159 0.318 | 0.637
Instantaneous 0z-in 40.6 67.6 135.2 270 541 1010 40.6 67.6 135.2 270
Peak Torque*1 N-m 0.286 0477 0.955 1.91 3.82 7.16 0.286 0477 0.955 1.91
Rated Current’! Amns 0.44 0.64 0.91 2.1 2.8 4.4 0.66 0.95 2.4 3.0
Instantaneous
Maximurp Amns 1.3 2.0 2.8 6.5 8.5 13.4 2.0 2.9 7.2 9.0
Current”!
Rated Speed” | rpm 3000
Maximum
Spee J rpm 5000

(0z-in)/Arms 337 38.0 53.6 46.2 70.6 83.6 22.2 25.8 20.7 33.2
Torque Constant

(N-m)/Arms 0.238 0.268 0.378 | 0.327 | 0.498 | 0.590 | 0.157 0.182 0.146 | 0.234

il

*2

These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at at an armature winding temperature of 100°C. Other values
are quoted at 20°C. All values are typical.

Rated torques are continuous allowable torque values at 40°C with a 10 x 10 x 0.25in (250 x 250
x 6mm) heat sink attached.
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Voltage 200V 100V
Se”"’s”gl\t/l‘XH'\"Ode' ASA | ASA | O1A | 02A | 04A | 08A | A3B | A5B | 01B | 02B

Moment of ozin-s2x10° | 0235 | 0312 | 0515 | 1501 | 245 | 952 | 0235 | 0312 | 0515 | 1501
Inertia kg-m? x 10°¢ 0.0166 | 0.0220 | 0.0364 | 0.106 | 0173 | 0.672 | 0.0166 | 0.0220 | 0.0364 | 0.106
Rated Power

* KW/s 540 | 115 | 278 | 382 | 937 | 848 | 549 | 115 | 278 | 382
Rating L
igéee‘l’eg%ﬂir rad/s2 57500 | 72300 | 87400 | 60100 | 73600 | 35500 | 57500 | 72300 | 87400 | 60100
Inertia
merte, tant | ™ 14 | 088 | 053 | 039 | 025 | 026 | 14 | 085 | 061 | 041
'T”iﬂ]‘ft(‘:fnstam ms 10 11 12 | 46 | 54 | 87 | 10 11 11 44

*

These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at at an armature winding temperature of 100°C. Other values

are quoted at 20°C. All values are typical.
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SGMAH Servomotor Motor Speed/Torque Characteristics

The torque-motor speed characteristics are shown below for SGMAH servomotors.

« 200V
SGMAH - A3 SGMAH - A5
5000 \ 5000
4000 4000 \
g €
Q A|B o Al B
w2000 i 2000
o
? 1000 S 1000
0 0
0 01 02 0304 0 0.15 0.3 0.45 0.6
 TORQUE(N-m) TORQUE (N - m)
0 20 40 60 0 20 40 60 80 100
TORQUE (0z - in) TORQUE (0z - in)
SGMAH - 010 SGMAH - 020
5000 5000 \
__ 4000 \ __ 4000
c €
£ 3000 £ 3000
[a) A B ] A B
i 2000 ﬁ 2000
o
” 1000 @ 1000
0 0
0 025 05 075 1 0 05 1 15
TORQUE (N - m) "~ TTORQUE(N'm) *
0 50 100 150 0 100 200 300
TORQUE (0z - in) TORQUE (0z - in)
SGMAH - 041 SGMAH - 0801
5000 500
4000 \ = 400 \
€ P~ =3 N
gj 3000 E 300
a A B ] A B
w w
2000
B & 200
1000 100
0
0 1 2 3 4 0o 2 4 6 8
. TORQUE (N - m) . TORQUE (N - m)
0 200 400 600 0 400 800 1200
TORQUE (0z - in) TORQUE (oz - in)

A : CONTINUOUS B : INTERMITTENT
DUTY ZONE DUTY ZONE
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« 100V
SGMAH - A3 0O
5000
T 4000
s
= 3000
@ Al B
w2000
(7]
1000
0p 01 02 0304
TORQUE (N - m)
0 20 40 60
TORQUE (Ib - in)
SGMAH-010
5000
— 4000
3
o
£ 3000
2 so00| 12
o
(7]
1000
00025 05 075 1
TORQUE (Nm)
0 50 100 150
TORQUE (ozin)

SPEED (rpm)

A : CONTINUOUS

DUTY ZONE

SGMAH - A5

5000
4000

\

3000
2000
1000

A

0
0 0.15 0.3 0.45 0.6
TORQUE (N - m)

0

20

20 60 80 100

TORQUE (lb - in)

SGMAH - 020

\

A

0

0.5

1 15 2

TORQUE (Nm)

0

100 200 300

TORQUE (ozin)

B : INTERMITTENT

DUTY ZONE
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SGMAH Dimensions in inches (mm)

Drawings that provide SGMAH servomotor (without brake) dimensions are shown

below.
LL LR LC
@ LG LE
4 At ola
1 QK
il -
[aa]
- — | == — |l EF | =T
| T
% Y 2 Cross-section Y-Y
oLz
Model Mass
SGMAH LL IR | LG LC LE | ®LA | ®LZ | @S | DB | QK U w T b (kg)
274 0.3
A3A (B
®) (69.5) 0.24 0.047 | 079 | 079 | (0661)
ASA (B) 303 | 098 | 020 | 157 | 0098 | 181 | 017 | ©) | 119 | 055 | 012 | (2 @ 0.4
77.0) | 25) | () | @0) | 25) | @46) | (4.3) (30) | (14) (0.882)
372 0.32 0.7 07 | 0412 05
VAB) | (a45) ®) (18 | (18 | () | (110
3.80 1.1
02A (B
®) (96.5) | 118 | 0.24 | 2.36 276 | 022 | 056 | 198 | 0.79 (243)
oA 490 (0) | (6 | 60) | 912 | (70) | (55) | (14) | (50) | (20) | o012 02 | 02 1.7
(124.5) ) () (5 (5 (3.75)
08A 571 157 | 031 | 3.15 354 | 028 | 064 | 278 | 1.18 34
(145) | @0) | @8 | (80) @) | @ | (16) | (70) | (30) (7.50)
Specified Tolerances
Dimension (OR) dLB
Unit Diameter Tolerance Diameter Tolerance
0.24 119 +0.0000 -0.0008
. 0.31 1.98 +0.0000 -0.0010
n 0.56 +0.0000-0.0004 278 +0.0000 -0.0012
0.64
6 30 +0.000 -0.021
o 8 +0.000-0.009 50 +0.000-0.025
12 +0.000-0.011 70 +0.000 -0.030




Sigma II User’s Manual Chapter 8: Ratings and Characteristics

8.1.2 SGMPH Servomotors

Ratings and Specifications for Standard Servomotors

» Time Rating: Continuous * Insulation Class: Class B
* Vibration Class: 15um or below » Withstand Voltage: 1500V, for one minute
* Insulation Resistance: 500Vp, » Enclosure: Totally enclosed, self-cooled,
10MQ minimum IP67 (except for through-sections of the shaft)
¢ Ambient Temperature: 0 to 40°C * Ambient Humidity: 20% to 80% (with no
condensation)
» Excitation: Permanent magnet * Drive Method: Direct drive

* Mounting: Flange method

SGMPH Standard Servomotor Ratings and Specifications

Voltage 200V 100V
Servomotor Model
SGMPH- 01A 02A 04A 08A 15A 01B 02B
Rated Output ! kW 0.1 0.2 04 0.75 15 0.1 02
o oz-in 45.1 90.2 180 338 676 451 90.2
Rated Torque ", N-m 0318 | 0.637 127 2.39 477 | 0318 | 0637
.. | oz-in 135 270 541 1010 2030 135.2 270
Instantaneous Peak Torque'" == 0955 | 191 382 | 716 | 143 | 0955 | 191
Rated Current’! Arms 0.89 2.0 2.6 4.1 75 2.2 2.7
Instantaneous Max. Current™ | Arms 2.8 6.0 8.0 13.9 23.0 741 8.4
Rated Speed ! rpm 3000
Max. Speed ! rpm 5000
(0z-in)/Arms 55.6 494 75.8 91.0 974 228 365
Torque Constant
(N-m)/Arms 0.392 0.349 0.535 0.641 0687 | 0.160 0.258
oz-in-s2 x 103 0.695 273 469 29.7 56.9 0.695 273
Moment of Inertia
kg-m%x 10 0.0491 | 0.193 0.331 210 402 | 00491 | 0.193
Rated Power Rating”! KW/s 206 210 49.0 27.1 56.7 20.6 21.0
Rated Angular Acceleration”! | rad/s? 64800 | 33000 | 38500 | 11400 | 11900 | 64800 | 33000
Inertia Time Constant ms 0.53 0.54 0.36 0.66 0.46 0.56 0.64
Inductive Time Constant ms 3.7 74 8.6 18 22 3.6 6.3

" These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at an armature winding temperature of 100°C. Other values are
quoted at 20°C. All values are typical.
2 Rated torques are continuous allowable torque values at 40°C with a 10 x 10 x 0.25in (250 x 250
x 6mm) heat sink attached.
Heat sink dimensions:
10 x 10 x 0.25in (250 x 250 x 6mm): 0.1to 0.4kW
12 x 12 x 0.5in (300 x 300 x 12mm): 0.75 to 1.5 kW
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SGMPH Servomotor Motor Speed/Torque Characteristics

The torque-motor speed characteristics are shown below for SGMPH servomotors.

200V

SGMPH - 010
5000
4000
€
£ 3000
a A B
K 2000
&
1000
0
0 025 0.5 0.75 1.0
TORQUE (N -m) ,
0 50 100 150
TORQUE (0z - in)
SGMPH - 040
5000
__ 4000
g
£ 3000
a A B
L 2000
&
1000
0
01 2 3 4
TORQUE (N - m)
200 400 600
TORQUE (0z - in)
SGMPH - 150
5000 \\
__ 4000 ~
£
£ 3000 ™
a A B
2000
&
1000
0
0 4 8 12 16
_ , TORQUEN-m)
0 800 1600 2400
TORQUE (oz - in)

SGMPH - 0200

5000
4000

3000

2000

SPEED (rpm)
>
w

1000

0

0 05 1 15
TORQUE (N - m)

2

0 100 _ 200 300

TORQUE (oz - in)

SGMPH - 0801

5000 \w
4000

3000

2000

SPEED (rpm)

1000

0

0 2 4 6

8

TORQUE (N - m)

0 400 800
TORQUE (oz - in)

A : CONTINUOUS
DUTY ZONE

1200

B : INTERMITTENT
DUTY ZONE
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« 100V
SGMPH - 010 SGMPH - 020
500 \ 5000 \
400 _
] 3 400
£ 300 < 300
Q A B a A B
i 200 H 200
& &
100 100
0 025 05 0.75 1.0 0 05 1 15 2
TORQUE (N - m) TORQUE (N - m)
0 100 200 300

100 150

50
TORQUE (oz - in) TORQUE (0z - in)

0

A : CONTINUOUS B : INTERMITTENT
DUTY ZONE DUTY ZONE
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SGMPH Dimensions in inches (mm)

Drawings that provide SGMPH servomotor (without brake) dimensions are shown

below.
L __ IR LC
' LG |, LE
B = | ®LA
o
QK
Y * U
* —He
o > i: %
———————————-ﬂ:!——l————e
' 2 OLZ T —
e S Cross-section Y-Y
Model Mass
SGMPH- LL LR | LG LC LE DLA | DLZ | S | DLB | QK U w T b (ko)
01A B) 244 024 | 236 276 | 022 | 032 | 198 | 055 | 0071 | 012 | 012 | 154
(62) 6 | (80) (700 | (55 | (8 (50) | (14) | (18 | @) (3) (0.7)
02A (B) 264 | 0.98 0.12 3.09
(670) | (29 | 031 | 3.5 ®) 354 | 028 | 056 | 276 | 0.64 (1.4)
A (B 343 (8) (80) (90) ) (14) (70) (16) 0.12 0.2 0.2 463
®) (®7) @ | 6|6 | @)
3.410 0.64 9.26
08A (B
®) (865) | 118 | 039 | 472 | 044 | 571 | 039 | (16) | 437 | o087 (4.2)
15A 451 (30) | (10) | (120) | (35) | (145) | (10) | 075 | (110) | (22) | o014 | 024 | 024 | 146
(114.5) (19) 35 | ®) (6) (6.6)
Specified Tolerances
Dimension DS dLB
Unit Diameter Tolerance Diameter Tolerance
0.32 1.98 +0.0000 -0.0010
in 0.56 +0.0000-0.0004 2.78 +0.0000 -0.0012
0.64 437 +0.0000 -0.0014
0.75 +0.0000-0.0005
8 +0.000 -0.009 50 +0.000 -0.025
14 70 +0.000 -0.030
mm 16 +0.000-0.011 10 +0.000 0.035
19 +0.000 -0.013
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8.1.3 SGMGH Servomotors

Rating and Specifications for Standard Servomotors

» Time Rating: Continuous * Insulation Class: Class F
* Vibration Class: 15um or below + Withstand Voltage:
« Insulation Resistance: 500V, 1500V, for one minute (200V specification)
10MQ minimum 1800V, for one minute (400V specification)
* Ambient Temperature: 0 to 40°C » Enclosure: Totally enclosed, self-cooled, IP67 (except
for through-sections of the shaft)
» Excitation: Permanent magnet * Ambient Humidity: 20% to 80% (with no condensation)
* Mounting: Flange method * Drive Method: Direct drive

SGMGH Standard Servomotor Ratings and Specifications

Voltage 200V
Se”g’g%x‘)de' O5ACA | O9AIA | 13ADA | 20ATIA | 30ALA | 44ADIA | 55ADIA | 75ADDA | 1AADIA | 1EADIA

Rated Output T | kW 045 0.85 1.3 18 29 44 55 75 11 15

o | Ibin 2 48 74 102 165 252 310 425 620 845
Rated Torque "\ 1y 284 | 539 | 834 | 115 | 186 | 284 30 | 480 700 954
Instantaneous | Ib-in 79 122 207 254 404 630 775 1050 1550 1984
Peak Torque | | Nem 8.92 13.8 233 287 45.1 711 87.6 119 175 224
Rated Current”! | Arms 38 74 10.7 16.7 238 328 42.1 547 58.6 780
Instantaneous |, 11 17 28 I, 56 84 110 130 140 170
Max. Current
Rated Speed*1 pm 1500
Maximum
Speed ! rpm 3000 2000
Torque (lb-in)/Arms 7.26 7.35 7.43 6.46 7.35 8.05 7.79 8.23 1.1 17
Constant (N-m)/Ars 0.82 0.83 0.84 073 0.83 0.91 0.88 0.93 1.25 1.32
Moment o Ib-in-s2 x 10" 6.41 12.3 18.2 28.1 407 59.8 788 11 250 279
Inertia kg-m? x 10°4 7.24 13.9 205 317 460 67.5 89.0 125 281 315
Rated Power | s 112 | 200 | 38 | 415 | 753 120 137 184 174 289
Rating
Rated
Angular rad/s? 3930 3880 4060 3620 4050 4210 3930 3850 2490 3030
Acceleration 1
Inertia Time
o ot ms 5.0 3.4 28 2.1 19 13 13 1.1 12 0.98
Inductive Time
e ms 5.1 53 6.3 12,5 12,5 15.7 16.4 184 226 272

" These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at an armature winding temperature of 20°C.
Note: These characteristics have been calculated with the following heat sinks attached for cooling:
Heat sink dimensions
15.75 x 15.75 x 0.79in (400 x 400 x 20mm): 05AOA to 13AOA servomotors
05DOA to 13DOA servomotors
21.65 x 21.65 x 1.18in (550 x 550 x 30mm): 20ADOA to 75A0A servomotors
20DOA to 30DOA servomotors
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SGMGH Standard Servomotor Ratings and Specifications

Voltage 400V
Servgg:jgﬂ"de' 05DO0A | 09DOA | 13D0A | 20DOIA | 30DOA | 44D00A | 55DOIA | 75DOA | 1ADOA | 1EDOIA

Rated Output
" P kW 045 | 085 13 18 29 44 55 75 11.0 15.0
Rated lb-in 25 48 74 102 165 252 310 425 620 845
Torque ' N-m 284 | 539 8.34 115 186 284 350 | 480 70.0 95.4
Instantaneous |b-in 79 122 207 254 404 630 804 1091 1550 1960
Peak Torque™" | N-m 8.92 13.8 23.3 28.7 451 71.1 90.7 123 175 221
Rated Curren”! | Arms 19 35 54 8.4 11.9 16.5 208 | 254 28.1 37.2
:\;:fnéir:feonlﬁ Aums 55 85 14 20 28 405 55 65 70 85
Rated Speed*1 rom 1500
e
S;:g;‘ﬂm rpm 3000 2000
Torque (Ib-in)/Arms 14.5 14.6 14.9 12.6 14.7 16.1 15.4 17.7 227 234
Constant (N-m)/Ars 164 1.65 1.68 146 1.66 1.82 174 20 2.56 264

Ib-in-s> 642 | 123 182 280 | 407

3 . . . . . 59.8 78.8 111 250 279

Moment of x 10
Inertia ka-m?

gm 7.24 13.9 205 3.7 460 | 6754 | 890 125 281 315

x 10
Rated P
R::ﬁ:;qower KW/s 112 | 209 338 #5 | 753 120 137 184 174 289
Eiﬁeg%:ﬁr rad/s2 3930 | 3880 | 4060 | 3620 | 4050 | 4210 | 3930 | 3850 | 2490 | 3030
m?amme ms 56 3.4 29 24 2.0 14 14 11 11 10
'é‘g#sct‘;‘ﬁ Time | ms 45 53 6.1 1.1 12.3 15.2 14.4 176 229 262

" These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at an armature winding temperature of 20°C.
Note: These characteristics have been calculated with the following heat sinks attached for cooling:
Heat sink dimensions
15.75 x 15.75 x 0.79in (400 x 400 x 20mm): 05AOA to 13A0A servomotors
05DOA to 13DOA servomotors
21.65 x 21.65 x 1.18in (550 x 550 x 30mm): 20ADOA to 75A0A servomotors
20DOA to 30DOA servomotors
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SGMGH Servomotor Motor Speed/Torque Characteristics
The following sections provide the torque-motor speed characteristics of the SGMGH

servomotors at 1500rpm

200/400V
SGMGH-05ACA, -05DCIA

3000

2000 \

SPEED (rpm)
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0 80
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@ All B \
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w
0
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3000
§ 2000 W
@ A\ ° ‘
a 1000
) \ \

0
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200 400 600 800
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0

300

2000
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il
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500 1000 1500 2000

0
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300 300 =
£ 200 \ £ 200 \
2 A\ B 3 AYl B
& 100 5 100
0 0
G5 10 15 20 010 20 3
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0 50 100 150 0 50 100 150 200 250
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= Aw 2 \ 3 A\ B \
L
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0
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&
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SGMGH-1AACA, -1ADOA
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SGMGH Dimensions in inches (mm)

Drawings that provide (1500rpm) SGMGH servomotor (without brake) dimensions
are shown below.

LL LR
LC | LE LC
‘ Q oLz
—:; i I QK W
1 ; = 4
i3 ¢ !
Y 7)) 7 Cross-section Y-Y
—H{] =3
[ ] %g
Model Mass Ib
SGVGH. LL IR | LG LC LE | ®LA | dz | oS | @B | Q QK u W T )
05A0A 543 12.1
05D00A | (138) 075 012 55)
09AIA 634 | 228 | 047 | 542 | 024 | 571 | 035 | "9 | 433 | 157 | 098 | © | 020 | 020 | 168
09DOA (161) | (58) | (12) | (130) 6) | (145) | (9 (110) | (40) | (25) (5) (5) (7.6)
13A0A 7.28 0.87 0.14 212
13DOA (185) (22) (3.5) (9.6)
20A0A 6.54 30.9
20D0OA (166) (14)
30A0A 756 | 3.11 1.38 299 | 236 0.39 39.7
30DOA (192) | (79) (35) (76) | (60) (10) (18)
44A00A 8.9 700 | 013 | 787 450 50.7
44DOA (226) 071 | (180) | (32) | (200) (114.3) 0.20 0.31 (23)
55AC0A 102 (18) 053 ®) ® | 661
55DO0A | (260) | 4 4 (135) (30)
75AC0A 131 | (119 165 047 88.2
75D0A | (334) (@) i | 25 (12) (40)
1AAOA 13.3 (110) | (90) 127
TADOIA | (338) | 457 866 | 016 | 925 787 (57.5)
1EACIA 180 | (116) | 79 | (20| () | (239 216 | (200 024 | 063 | 039 | 190
1EDOA (457) (20) (55) (6) (16) | (10) (86)
Specified Tolerances
Dimension dLB ®S
Unit Diameter Tolerance Diameter Tolerance
433 +0,0000-0.0014 g;g +0.0000-0.0005
in :
1.38 +0.0004-0.0000
450 +0,0000-0.0010 L +0.0000.5.0006
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Specified Tolerances

Dimension dLB ®S
Unit Diameter Tolerance Diameter Tolerance
110 +0.000 -0.035 ;g +0.000 -0.013
mm
35 +0.01-0.00
114.3 +0.000 -0.025 0 100000016

8.1.4 SGMSH Servomotors

Rating and Specifications for Standard Servomotors
* Insulation Class: Class F

* Time Rating: Continuous

* Vibration Class: 15um or below .
* Insulation Resistance: 500V,

10MQ minimum
¢ Ambient Temperature: 0 to 40°C .

« Excitation: Permanent magnet

* Mounting: Flange method

Withstand Voltage:
1500V, for one minute (200V specification)

1800V, for one minute (400V specification)

Enclosure: Totally enclosed, self-cooled,

IP67 (except for through-sections of the shaft)
* Ambient Humidity: 20% to 80% (with no

condensation)

e Drive Method: Direct drive

SGMSH Standard Servomotor Ratings and Specifications

Voltage 200V
Se”grgﬁng'\_"Ode' 10ADA | 15A00A | 20ADA | 30A0A | 40ADA | 50ADIA
Rated Output kw 1.0 15 2.0 3.0 40 5.0
" lb-in 282 43 56.4 87 112 140
Rated Torque N-m 318 49 6.36 9.8 126 15.8
" lb-in 84.4 130 169 260 336 422
Instantaneous Peak Torque N-m 954 147 191 204 378 176
Rated Current! Arms 5.7 9.7 127 18.8 254 28.6
Instantaneous Maximum Current™ | Arms 17 28 42 56 77 84
Rated Speed”! rpm 3000
Maximum Speed*1 rpm 5000
(Ib-in)/Ars 5.63 497 481 5.07 469 5.31
Torque Constant
(N-m)/Arns 0.636 0.561 0.544 0573 053 0.60
[
lo-in-s* 154 219 2.82 6.20 8.50 10.90
Moment of Inertia x10
kg-m2 x 10 1.74 247 3.19 7.00 9.60 12.3
Rated Power Rating ' 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 0.87 0.74 0.62 0.74 0.65 0.59
Inductive Time Constant ms 71 7.7 8.3 13.0 14.1 14.7

" These specifications and torque-motor speed characteristics are quoted in combination with an

SGDH servo amplifier operating at an armature winding temperature of 20°C.

8-15
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Note: These characteristics have been calculated with the following aluminum heat sinks attached for
cooling:
Heat sink dimensions
12 x 12 x 0.5in. (300 x 300 x 12mm): 10AOA to 20AA servomotors
18 x 18 x 0.8in. (400 x 400 x 20mm): 30A0A to50ALCA servomotors

Voltage 400V
Se“’ggf\’gH'\f'Ode' 10DOA | 15DOA | 20DOA | 30DOA | 40DOA | 50DOA
Rated Output ** kW 1.0 15 2.0 3.0 4.0 5.0
" lb-in 28.2 43 56.4 87 112 140
Rated Torque N-m 3.18 49 6.36 98 126 15.8
. lb-in 84.4 130 169 260 336 422
Instantaneous Peak Torque ' Nm 9.54 147 191 294 378 176
Rated Current ! Ams 28 4.7 6.2 8.9 125 13.8
Instantaneous Maximum Current ! Arms 8.5 14 19.5 28 38 42
Rated Speed” rpm 3000
Maximum Speed ' rpm 5000
(Ib-in)/Arns 11.2 10.2 9.9 10.5 9.49 11.0
Torque Constant
(N-m)/A;ns 1.74 247 112 1.19 1.07 1.24
, lo-in-s” 154 219 2,82 6.20 8.50 10.90
Moment of Inertia x10
kg-m? x 10 1.74 247 3.19 7.0 9.60 12.3
Rated Power Rating ' kW/s 57.9 97.2 127 137 166 202
Rated Angular Acceleration ' rad/s2 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 14.4 15.2

" These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at an armature winding temperature of 20°C.
Note: These characteristics have been calculated with the following aluminum heat sinks attached for
cooling:
Heat sink dimensions
12 x 12 x 0.5in (300 x 300 x 12mm): 10DOA to 20DOA servomotors
18 x 18 x 0.8in (400 x 400 x 20mm): 30DOA servomotors
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SGMSH Servomotor Motor Speed/Torque Characteristics

The following sections provide the torque-motor speed characteristics of the

SGMSH servomotors.
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SGMSH Dimensions in inches (mm)

Drawings that provide SGMSH servomotor dimensions (without brake) are shown

below.
LL LR
LC | LE LC
| oLz
A F_K) W
{ | v %]—Ié 5
I "
Y %) Cross-section Y-Y
—+l =
e
Model Mass Ib
SGMSH- LL LR LG LC LE OLA | DLZ (O] dLB Q QK U W T (kg)
10A0O0A | 587 10.14
10DOJA | (149) (4.6)
15A0A 6.89 1.77 0.39 3.94 0.12 453 0.28 0.94 3.74 1.57 1.26 12.79
15DOA | (175) | (45 | (10) | (100) | (3) | (115 | (7 (24) | (95) | (@40) | (32) (5.8)
20A0A | 780 15.43
20D00A | (198) 016 | 031 | o028 | 0
30A00A | 783 @ 1@ | M| s
30DOIA | (199 (1)
40A00A 9.29 2.48 0.47 5.12 0.24 5.71 0.35 1.1 433 2.17 1.96 30.86
40DCIA | (236) | (63) | (12) | (130) | (6) | (145 | (9) (28) | (110) | (55) | (50) (14)
50A0O0A | 109 37.48
50DOIA | (276) (17)
Specified Tolerances
Dimension dLB ®S
Unit Diameter Tolerance Diameter Tolerance
) 374 0.94
in i3 +0.0000-0.0014 10 +0.0000-0.0005
95 24
mm 110 +0.000 -0.035 % +0.000-0.013
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8.1.5 SGMUH Servomotors

Rating and Specifications for Standard Servomotors

» Time Rating: Continuous * Insulation Class: Class F

* Vibration Class: 15um or below » Withstand Voltage: 1,800V, for one minute

* Insulation Resistance: 500V, * Enclosure: Totally enclosed, self-cooled,
10MQ minimum IP67 (except for through-sections of the shaft)

* Ambient Temperature: 0 to 40°C * Ambient Humidity: 20% to 80% (with no

« Excitation: Permanent magnet condensation)

* Mounting: Flange method * Drive Method: Direct drive

SGMUH Standard Servomotor Ratings and Specifications

Servomotor Model
SGMUH- 10DOA 15DOA 30DOA
Rated Output ™ kW 1.0 15 3.0
o lb-in 14.1 217 435
Rated Torque N 159 245 9
“ b-in 57.6 97.5 190
Instantaneous Peak Torque N-m 65 11 "5
Rated Current’’ Arms 2.7 4.1 8.1
Instantaneous Maximum Current’ Arms 8.5 47 28
Rated Speed’! rpm 6000
Maximum Speed’! rpm 6000
(Ib-in)/Arms 7.2 74 72
Torque Constant
(N-m)/Arms 0.81 0.83 0.81
Ib-in-s? x 10°3 1.54 219 6.2
Moment of Inertia
kg-m? x 10 1.74 247 7.00
Rated Power Rating™ kWis 14.5 24.3 343
Rated Angular Acceleration’ rad/s? 9130 9910 7000
Inertia Time Constant ms 0.87 0.70 0.72
Inductive Time Constant ms 71 7.7 17.3

" These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at an armature winding temperature of 20°C.
Note: These characteristics have been calculated with the following aluminum heat sinks attached for cooling:
Heat sink dimensions
12 x 12 x 0.5in (300 x 300 x 12mm): 10DOA to 20DOA
18 x 18 x 0.8in (400 x 400 x 20mm): 30DOA
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SGMUH Servomotor Motor Speed/Torque Characteristics

The following sections provide the torque-motor speed characteristics of the

SGMUH servomotors.
400V
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600 600
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SGMUH Dimensions in inches (mm)

Drawings that provide SGMUH servomotor dimensions are shown below.

LL LR
LC LE LC
| Q oLz
— K 0318 o
Lyl o _)H ©
- g b=
o
Y g Cross-section Y-Y
] E%’
Model MassIb
SGMUK LL LR LG LC LE DLA dLZ @S ®LB Q QK ko)
587 10.14
10D0OA
(149) 1.77 0.39 457 512 0.35 0.94 433 157 1.26 (4.6)
15D0A 6.89 (45) (10) (116) 0.14 (130) ) (24) (110) (40) (32) 12.78
(175) (3.5) (5.8)
30D0IA 7.83 2.36 047 6.10 6.50 043 1.10 512 217 1.96 24.25
(199) (60) (12) (155) (165) (11) (28) (130) (55) (50) (1)
Specified Tolerances
Dimension OLB oS
Unit Diameter Tolerance Diameter Tolerance
, 4.33 0.94
in 510 +0.0005-0.0004 110 +0.0000-0.0005
110 +0.013 -0.009 24
mm 130 +0.014 0,011 28 +0.000-0013
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8.1.6 SGMBH Servomotors

* Time Rating: Continuous e Thermal Class: F

* Vibration Class: V15 » Withstand Voltage:1800V,. for one minute

* Insulation Resistance: 500V, * Enclosure: Externally fan cooled type, IP44
10MQ minimum * Ambient Humidity: 20% to 80% (with no

condensation)

* Ambient Temperature: 0 to 40°C * Drive Method: Direct drive

« Excitation: Permanent magnet ¢ Thermal Protection: Built-In

* Mounting: Flange mounting or Foot
Mounted (55kW only)

SGMBH Standard Servomotor Ratings and Specifications

Se""g”&‘;;%rl_"\f'°de' 2BDOA | 3ZDOA | 3GDOA | 4EDOA | 5EDOA

Rated Output kW 22 30 37 45 55
Rated Torque N-m 140 191 236 286 350
Instantaneous Peak Torque N-m 280 382 471 572 700
Rated Current Ams 58 80 100 127 150
Instantaneous Maximum Current Ams 120 170 210 260 310
Rated Speed RPM 1500

Instantaneous Maximum Speed RPM 2000

Torque Constant N-m/Aqns 2.50 2.39 2.46 2.37 2.40
Moment of Inertia kg-m%x 10 592 773 1390 1510 1970
Rated Power Rating kW/s 331 472 401 542 622
Rated Angular Acceleration rad/s? 2360 2470 1700 1890 1780
Inertia Time Constant ms 2.6 2.3 3.6 2.8 2.7
Conductive Time Constant ms 53 57 67 72 78




Chapter 8: Ratings and Characteristics

Sigma II User’s Manual

tors.

SGMBH Servomotor Motor Speed/Torque Characteristics

The following sections provide the torque-motor speed characteristics of the SGMUH servomo-

SGMBH 400V Servomotors
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SGMBH Dimensions in inches (mm)

(1) 17 Bit Incremental/Absolute Encoder
Drawings that provide SGMBH servomotor dimensions are shown below.

W
L
LL _1.10.0020 (0.05) | A ~; =
b L LR 0.0020 (0.05) Cross-section Y-Y
- LC
Fan connector <
| ' LN I LP LE lekalek?!
& &
e
@ ] ] Y e
= Q
-__@ — — — — o — — — L " — L 1gn 1 -
'9(— - (&
]
| [ Y /
A » ] ,
KG —— Power wiring 7 f4 L7
Encoder connector k1 A $2.40 (61) - &
kB2 7 [0.0012 (0.03)| KN
|
Type Motor Body Dimensions Flange Dimensions Shaft End Dimension
SGMBH- | | | LL [LR|LD|LF|LN|LP |KB1|KB2|KG |KN|KS| KT [cKi|cK2| J |oLAloLB*| LC | LE | LG [oLH|oLz|ost| Q | ak WH{T| U
2BDOIAGA 29.13|23.62 6.97|6.30 17.17|19.06| 8.82
(740)|(600)|5.51|9.06|(177)|(160)| 4,57 |(436)| (484)|(224)| 8 66|6.42| 5.87 |1.77|1.77|9.84[10.43 9.06 |9.84]0.20(0.79[11.81] 0.53 | 2.36 | 5.51|4.33|0.71(0.43| 0.28
37D0IA61 [31.9126.38 (140)(230)| 9.65 | 9.06 |(116)19.86(21.75(11.50(220)[(163)|(149) | (45) | (45) |(250)(265)( (230) |(250)| (5) |(20)|(300)((13.5)| (60) |(140)|(110)( (18) |(11)] (7)
(810)|(670) (245)(230) (504)|(552)|(292)
Tvpe Approximat| Allowable | Allowable Specified Tolerances
SG;\I/’IJBH- e Mass | Radial Load | Thrust Load
b (kg) Ib (N) Ib(N) | |Dimension *®S *®LB T bl
2BDOIA61 %?go? (gggg) 485 Unit  |Diameter| Tolerance |Diameter| Tolerance [Length| Tolerance |Length| Tolerance
— 308.7 1410 (2156) in 2.362 [+0.00118-0.00043 9.055 [+0.0000 -0.00181| 0.433 [+0.0000 -0.00043| 0.709 [+0.0000 -0.00169
(140) (6272) mm 60 +0.030-0.011 230 +0.000-0.046 | 11 | +0.000-0.1103 | 18 | +0.000-0.043
Note: 1. Dimensions are the same when using either incremental or absolute encoders.

2.

Encoder Plug

Tolerances on the dimensions of flange type LB, of shaft extensions S, and of keyway width and depth are based on JIS (Japanese Industrial Standard)

B0401 “Limits and Fits for Engineering.”

Fan Connector Fan Connector
) A U Phase
B V Phase
C W Phase
D _

Receptacle: CE05-2A18-10PD-B
Non-environmental mating connec-
tor: MS3108B18-
10S (L-Type)
Cable Clamp: MS3057-10A

Connector Wiring on the Encoders

A — K —

B — L —

C |Data+ M —

D |Data-— N —

E — P —

B — R —

G |ov S [Battery — (Note*)
H [+5V4 T |Battery + (Note*)
J FG (Frame “Note: Used with an absolute

Ground) encoder only.

Non-Environmental Mating Connector:
MS3108B20-29S (L Type)
MS3106B20-29S (Straight Type)
Cable Clamp: MS3057-12A

Power Wiring Terminal Box
Terminal Connection Screw Size
uvVv,w Motor

M10
@ Ground
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(2) 17 Bit Incremental/Absolute Encoder, with Brake

W
L )
LL ,|J_|o.0020 (0.05) |A| —
L D R 00020005 | A Cross-section Y-Y
LC
Fan connector
1 LN I LP LE Iekqlok?!
& & e
e
® 2] T ] Y
— — — — — o — — — &+ " — 189 -
S le— 7|
| — v
EJ e 9 i .
KG — Power wiring
Encoder connector k1 A m{
KB2 # [o.0012 (0.03)| KN
Type Motor Body Dimensions Flange Dimensions Shaft End Dimension
SGMBH{ | | LL |LR| LD [LF| LN |LP|KB1|KB2|KG |KN|KS |KT|CK1|cK2| J |[®LA®LB*| LC | LE | LG |dLH{®LZ|®S*| Q | QK [W|T**| U
PB 33.86(28.35 6.97 15.47 21.89)23.78] 8.82
POAGC | (860) | (720) [5.51|(177)]9.06((393)|4.57| (556) | (604) |(224)|8.66| 6.42 |5.87 |1.77 [0.98[9.84]10.43| 9.06 |9.84[0.20]0.79 |11.81]0.53|2.36 | 5.51 | 4.33| 0.71 | 0.43 |0.28
Bz 36.64(31.13((140)| 9.65 ((230) 18.16|(116)|24.57|26.46| 11.5 ((220)](163)|(149)| (45) | (25) {(250)/(265)| (230) ((250)] (5) | (20) |(300)((13.5)) (60) |(140)|(110)| (18) | (11) | (7)
pOA6C | (930) | (790) (245) (461) (624)|(672)[(292)
Approximatel Allowable | Allowable Specified Tolerances
SgKApBeH- Mass  [Radial Load|Thrust Load Dimension “©S “oLB o oy
Ib (kg) Ib (N) Ib (N)
331 1323 Unit [Diameter|  Tolerance  |Diameter| Tolerance |[Length| Tolerance |Length| Tolerance
DBDLCIA6C (150) (5880)
;18556 in 2.362 | +0.00118-0.00043 | 9.055 |+0.0000-0.00181] 0.433 |+0.0000-0.00043| 0.709 [+0.0000 -0.00169
bzapoaec| 370 1410 (2196) mm 60 +0030-0.011 | 230 | +0.000-0.046 | 11 | +0.000-0.1103 | 18 | +0.000-0.043
(170) (6272)
Note: 1. Dimensions are the same when using either incremental or absolute encoders.
2. Tolerances on the dimensions of flange type LB, of shaft extensions S, and of keyway width and depth are based on JIS (Japanese Industrial Standard)
B0401 “Limits and Fits for Engineering.”
Power WiringTerminal Box
Terminal Connection Screw Size Fan Connector
A U Phase
(VR Motor B V Phase
M10 C WPhase.
D Ground Terminal
@ Ground Receptacle: CE05-2A18-10PD-B
Non-environmental mating connector:
A B Brake M4 MS3108B18-10S (L-Type)
Cable Clamp: MS3057-10A
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(3) 17 Bit Incremental/Absolute Encoder

L [0.0020 005) | A |

L
LL |©|<1>0.0020 (q>0.05)| A| = -
| LD LF
Fan connector ' LN ' LP
_ I 1 | LE
@ | @ =
@ | ® v
® | Q
/ ® g l«QK Y
T — — —4 e
_ Iz - — — | d (L g =
=
® © Y
®, , ] |._ ‘
L S Power wiring g
N ©2.40 (061) e [4-0LZ
Encoder connector KB1 A <-L>I
kB2 #10.0012(0.03) | KN |
1
Motor Body Dimensions Flange Dimensions Shaft End Dimension
Type
SGMBH- | | | 1L | b |LF | LN | LP [kB1|KB2|KG | KN | Ks | KT [ck1cke| 4 |oLa|®F| Lo | e | Lo |oLH| otz [ost| @ |ak [V, [T U
3GDOIAGH 32.0(26.5 9.45|5.91 2011220116
(814)|(674)] 9.29 |(240)| (150)| 7 87 | (510) | (558)|(295)| 8.66 | 7.91 | 6.85 2.36(2.36| 8.66 | 11.8 | 9.84 | 11.8 [0.20|1.38| 13.8 | 0.69 |2.76|5.51|4.33|0.79[0.47 0.29
4EDDIAGY | 337 281 (236)]11.1 | 7.87 |(200)[ 21.7 | 23.6 |13..2|(220)| (201) |(174)| (60) | (60) |(220)](300)| (250) (300) | (5) | (35) |(350)|(17.5)| (70) |(140)|(110) (20) | (12)|(7.5)
(855)|(715) (281){(200) (551)|(599) (336)
Type Approxima| Allowable | Allowable Specified Tolerances
SGMBH- te Mass |Radial Load | Thrust Load
Ib(kg) | Ib(N) Ib (N) Dimension *®S *®LB ] ey
3GDOA61 fgg(); (;gzg) Unit | Diameter Tolerance Diameter Tolerance  |Length Tolerance Length Tolerance
485
5511 1762 (2156) in 2.76 [+0.0012 -0.004 9.84 +0.0000 -0.0018 | 0.47 | +0.0000 -0.00433 | 0.79 |+0.0000 -0.00204
AEDOIABT]  (o50) | (7840) mm 70 [+0.030 +0.011 | 250 | +0.000-0.046 | 12 | +0.000-0.110 | 20 | +0.000-0.052
Note: 1. Dimensions are the same when using either incremental or absolute encoders.
2. Tolerances on the dimensions of flange type LB, of shaft extensions S, and of keyway width and depth are based on JIS (Japanese Industrial Standard)
B0401 “Limits and Fits for Engineering.”
Encoder Plug Connector Wiring on the Encoders Fan Connector Fan Connector
A — K — A U Phase
B _ L _ B V Phase
C W Phase
C |Data+ M — 0) —
D |Data-— N — Receptacle: CE05-2A18-10PD-B
E — P — Non-environmental mating connec-
F — R — tor: MS3108B18-10S
L-Type
G |[ov S |Battery — (Note*) (L-Type)
+5V, + * — ,
H de T |Battery (NOte ) Power Wiring Terminal Box
J FG (Frame “Note: Used with an absolute ; ; :
Ground) encoder only Terminal Connection Screw Size
U Vv,w Motor
M10
@ Ground
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(4) 17 Bit Incremental/Absolute Encoder

Cross-section Y-Y

38.19 (970) A/|J_|o.oozo (005 | A |
31.50 (800) 6.69 (170) 3
26.93 (684) — © 20.0020 (0.05)| A | Power wiring
Fan conngctor 16.57 (421)
9.29 (236) 14.41 (366) 1112-3:’ g’gg))
L _ _| 12.32(313) 7.87 (200) 8662200/ |
i T o T e
|:§ ) 0205 | /d \G)ﬂ
o T e 240 @61) QKJJ
=i ) L-®13.8
Al . (®350)
4 o : . L 6.69 (170)
S . E 2 e
[52]
g ¥
Encoder connector Y
R
il | [
D [
I A _:
| 15.98 (406) [4.75 (121) " 3.54 (90) \4_(1,0_94
' ' A [0.0012 (0.03) | | 5.49 (139.5) 5.49 (130.5)| \HP24)
12.99 (330)
Approximate Allowable Radial Allowable Thrust Load Specified Tolerances
Mass Load Ib (N) Di - T W
Ib (kg) Ib (N) imension
5ED?AL1 772 (350) 1895 (8428) 485 (2156) Unit [ Length | Tolerance [Length| Tolerance
Note: 1. Dimensions are the same when using either incremental or absolute in 0.55 | +0.0000-0.00433 | 0.87 |+0.0000 -0.00204
encoders. o , mm 14 +0.000 -0.110 22 10.000-0.052
2. Tolerances on the dimensions of flange type LB, of shaft extensions S,
and of keyway width and depth are based on JIS (Japanese Industrial
Standard)
B0401 “Limits and Fits for Engineering.”
Encoder Plug Connector Wiring on the Encoders Fan Connector Fan Connector
A — K — A U Phase
B V/ Phase
B — L — G W Phase
C [Data+ M — D —
D |Data — N — Receptacle: CE05-2A18-10PD-B
E _ P _ Non-environmental mating connector:
F — R — MS3108B18-10S (L-Type)
G |ov S [Battery — (Note*)
Power Wiring Terminal Box
H [+5Vq T [Battery + (Note*) — o—— p—
- ermina onnection crew Size
J FG (Frame “Note: Used with an absolute
Ground) encoder only. UV, W Motor
M10
(_i_) Ground
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8.1.7 SGMCS Direct Drive Motors

This section presents the SGMCS direct drive motor ratings and specifications.

Servomotor Model SGMCS- 02B 05B 07B 04C 10C 14C
Rated Output W 42 105 147 84 209 293
Rated Torque N-m 20 5.0 7.0 40 10.0 14.0
_é 'T”;fgﬂéa”eous Peak N-m 6.0 15.0 210 12.0 300 420
5§_ Rated Current A 1.9 1.8 14 2.1 2.0 2.0
U‘c’) Instantaneous Max.
% Current A 54 5.2 42 6.1 58 6.1
E Rated Speed rpm 200 200
Max. Speed rpm 500 500 400 300
Rotor Moment of Inertia N-m x 10 25.0 61.0 99.0 67.0 167.0 266.0
Outside Diameter mm 135 175
s Length mm 51 80 120 59 80 120
g) Mass kg 5.0 6.2 8.6 7.2 10.2 14.2
§ Protective Construction - IP42
Vibration Resistance m/s? 49
5 Output Form - Serial data transmission
8
5 gg{gﬁgg of Pulses per PR 1,048 576 (20-bit)
Servomotor Model SGMCS- 08D 17D 25D 16E 35E
Rated Output W 168 356 393 335 550
Rated Torque N-m 8.0 17.0 25.0 16.0 35.0
é 'T”:rtgﬂéa”eous Peak N-m 240 51.0 75.0 48.0 105.0
Sé Rated Current A 2.1 2.3 2.7 35 36
w
i instantaneous Max. A 59 6.7 79 9.8 102
g Rated Speed rpm 200 150 200 150
Max. Speed rpm 500 350 250 500 250
Rotor Moment of Inertia N-m x 104 338.0 621.0 909 1080 1490
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Servomotor Model SGMCS- 08D 17D 25D 16E 35E
Outside Diameter mm 230 290
< | Length mm 64 100 150 76 100
S
é Mass kg 14.0 22.0 29.7 26.0 34.0
[72]
[
8 | Protective Construction — P42
Vibration Resistance m/s2 49
5 Output Form - Serial data transmission
o
o
2 | Number of Pulses per .
e PR 1,048,576 (20-bit)
SGMCS-ooo
Servomotor Model SGMCS-
45M 80M 1AM 80N 1EN 2ZN
Rated Output W 707 1260 1730 1260 2360 3140
Rated Torque N-m 45 80 110 80 150 200
Instantaneous N-m
_‘é Peak Torque 135 240 330 240 450 600
[0
3‘;%-, Rated Current A 5.8 9.74 134 9.35 17.4 18.9
;’.{ Instantaneous A
el
& | Max. Current 7 28 42 28 % %
(2]
()]
£
Esz Rated Speed rpm 150
Max. Speed rpm 300 250
Rotor Moment of -4
Inertia N-m x 10 388 627 865 1360 2470 3060
Outside Diameter mm 280 360
Length mm 157.5 207.5 2575 167.5 2175 267.5
o
'13 Mass kg 38 45 51 50 68 86
2 | Protective _ IP44
O [ Construction
Vibration 2 24.5
Resistance m/s
- Output Form - Serial data transmission
=]
o
€ | Number of Pulses -
“J per Rotation PR 1,048,576(20-bit)
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8.2 Specifications

8.2.1 Combined Specifications
The following table provides specifications of the SGDH servo amplifiers and
SGMAH, SGMPH, SGMGH, and SGMSH combinations.
| Specifications for Servo Amplifier and Single/Three-phase, 200V
Servomotor Combinations
Voltage Single-phase 200V Three-phase 200V
Servo AS"‘Gp[';‘;lﬁr Model | A3AE | ASAE | O1AE | 02AE | 04AE | 0BAE-S | 15AE-S | 0SAE | 0BAE | 10AE | 15AE
Model
SGMAH- A3A | A5A 01A 02A 04A 08A — — 08A — —
@8 :
ge | Capvacly | o053 | 005 | 01 | 02 | 04 | 075 — — loms | — | —
g_g (kW)
<& | Motor
Speed Rated 3000/maximum 5000
(rom)
éﬁgggzlﬁle Standard: 13-bit incremental encoder
8 Continuous
& | Output Current 044 | 064 | 091 | 21 | 28 44 — — | 44 | — —
E Arms
= :
© | Maximum Output
@ | Current 1.3 2.0 2.8 6.5 8.5 13.4 — — 13.4 — —
Arms
Allowable
SRR 185 37.1 - - | -
nergy
(Joules)
Allowable
Regenerative 89
F Z - - | T -
requency
(times/min)

*1 Allowable regenerative energy is the value with an AC input power supply voltage of 200V ;... This may

vary with power supply fluctuation.

2 Allowable regenerative frequency is the number of times the servomotor is allowed to accelerate and
decelerate through a Orpm — maximum motor speed — Orpm cycle in a minute.
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Voltage

Single-phase 200V

Three-phase 200V

Servo Amplifier Model
SGDH-

A3AE

ASAE

01AE

02AE

04AE | 0BAE-S | 15AE-S

08AE 15AE

Model
SGMPH-

01A

02A

04A 08A 15A

08A 15A

Capacity
(kW)

0.1

0.2

0.4 0.75 1.5

0.75 1.5

Applicable
Servomotor

(rom)

Motor Speed

Rated 3000/maximum 5000

Applicable Encoder

Standard: 13-bit incremental encoder

Continuous Output
Current

Arms

0.89

20

26 4.1 7.5

41 7.5

SGMPH Series

Arms

Maximum Output Current

28

6.0

8.0 13.9 23.0

13.9 23.0

Energy®
(Joules)

Allowable Regenerative

371

Frequency**
(times/min)

Allowable Regenerative

29 17

Voltage

Three-phase 200V

Servo Amplifier Model
SGDH-

05AE

08AE

10AE

15AE

20AE

30AE. 50AE 6

0AE 75AE 1AAE 1EAE

Model
SGMGH-

05A00A

09A0OA

13A00A

20A00A

30A00A | 44A0A

55A00A

75A00A | 1AAOA | 1EAOA

Capacity
(kW)

0.45

0.85

1.8

29 44

55 75 11 15

Applicable
Servomotor

Motor
Speed
(rpm)

Rated 1500/maximum 3000

Applicable
Encoder

Standard: 17-bit incremental encoder

Continuous
Output Current

ms

SGMGH Series

3.8

71

10.7

16.7

23.8 32.8

421

54.7 58.6 78.0

Maximum
Output Current

Arm S

17

42

56 84

110 130 140 170

Allowable
Regenerative
Frequency
(Times/min)

34

13

1

26** 36**

I Allowable regenerative energy is the value with an AC input power supply voltage of 200V,,,c.
This may vary with power supply fluctuation.

*2

The regenerative frequency for motor combinations with the SGDH-60AE/-75AE assume that

the JUSP-RA04 or JUSP-RAOS5 Regenerative Resistor Unit is used. For information on
regenerative resistor units, refer to 5.6. 1 External Regenerative Resistors or to 5.2.5 Regenerative
Resistor Units in this manual.
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Voltage Three-phase 200V
Servo Amplifier Model — — 10AE 15AE 20AE 30AE 40AE 50AE
SGDH-
Model
. SGMSH- — — 10A 15A 20A 30A 40A 50A
28 | Capacit
] e pacity — — 10 15 2.0 3.0 40 5.0
S5 | (W
< & | Motor
Speed Rated 3000/maximum 5000
(rpm)
% Applicable Encoder Standard: 17-bit incremental encoder
2 | Continuous
2 | Output Current — — 5.7 9.7 127 18.8 254 28.6
8 Arms
Maximum
Output Current — — 17 28 42 56 77 84
AI'ITIS
Allowable
Efegenerat')ﬁe _ _ 39 31 48 20 29 22
quency
(times/min)

*1 Allowable regenerative frequency is the number of times the servomotor is allowed to accelerate
and decelerate through a Orpm — maximum motor speed — Orpm cycle in a minute.
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n Specifications for Servo Amplifier and Single-phase, 100V
Servomotor Combinations

Voltage Single-phase 100V
Servo Amplifier Model
SGDH- A3BE A5BE 01BE 02BE
Model
s SGMAH- A3B A5B 01B 02B
=35 ,
8§ | Capacly 0.03 0.05 0.1 02
Se (kW)
<wn
Motor Speed ,
Rated 3000/maximum 5000
) (rpm)
% Applicable Encoder Standard: 13-bit incremental encoder
(,) *
T | Continuous Input Current ' 11 18 30 52
(% Arms
w 2
Continuous Output C:rrent 0.66 0.95 94 30
ms
Maximum Output Curr?t 20 29 79 9.0
ms
Allowable Regenerative Energy*2 78 15.7
(Joules) ' '
Voltage Single-phase 100V
Servo Amplifier Model
SGDH- A3BE A5SBE 01BE 02BE
Model
o s SGMPH- - - 018 028
29
folne) .
8E& Capacity . . 01 0.2
g2 (kW)
<wn
8 N EI07 EfEeed Rated 3000/maximum 5000
5 (rom)
g Applicable Encoder Standard: 13-bit incremental encoder
g .
5 Continuous Ou/iput Current . . 29 27
ms
Maximum Outpu/t_\Current _ _ 71 8.4
rms
Allowable Regenerative Energy*2 _ 15.7
(Joules)

" Input current rates are at the lower range of the voltage specifications.
2 Allowable regenerative energy is the value with an AC input power supply voltage of 200V, -

This may vary with power supply fluctuation.
Note: Refer to 5.6 Selecting a Regenerative Resistor for more details on allowable regenerative energy

and frequency.
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n Specifications for Servo Amplifier and Three-phase, 400V
Servomotor Combinations
Voltage Three-phase 400V
Ser"oASmgng'f_rM°de' 05DE | 10DE | 15DE | 20DE | 30DE | 50DE | 60DE | 75DE | 1ADE | 1EDE
Model
. | SGMGH: 05D | 09D | 13D | 200 | 30D | 44D | 55D | 75D | 1AD | 1ED
82 | capacit
EE pacity 045 | 085 | 13 18 29 44 55 75 11 15
e | (kW)
<wn
Motor Speed . Rated 1500/
" (rpm) Rated 1500/maximum 3000 maximum 2000
Qo
& | Applicable Encoder Standard: 17-bit incremental encoder
& | Continuous Output
= | Current 19 35 54 84 119 | 165 | 208 | 254 | 281 | 372
@ Arms
Rl %“rtrfs“t i 55 85 14 20 28 | 405 | 55 65 70 85
Allowable Regenerative
Frequency’ 42 15 10 12 8 1 26 18 36 32
(times/min)
Model
L. | SGMSH: — 10D | 15D | 200 | 30D | 40D | 50D —
S 0o R
B N Candcity — 10 15 | 20 | 30 | 40 | 50 -
gc | (kW)
<wn
Motor Speed Rated 3000/maximum 5000
@ (rpm)
§ Applicable Encoder Standard: 17-bit incremental encoder
& | Continuous Output
% | Current — 28 47 6.2 8.9 125 | 1338 —
@ Arms
Maximum Output Current _ 85 14 195 28 38 42 _
Arms ' '
Allowable Regenerative
Frequency® — 47 31 48 20 29 22 —
(times/min)

" Allowable regenerative frequency is the number of times the servomotor is allowed to accelerate and
decelerate through a Orpm — maximum motor speed — Orpm cycle in a minute.
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Voltage Three-phase 400V

Servo Amplifier Model

SGDH- 05DE 10DE 15DE 20AE 30DE

Model
SGMUH- — 10D 15D — 30D

Capacity

(kW) - 10 15 - 29
Motor
Speed Rated 6000/maximum 6000
(rpm)
Applicable
Encoder
Continuous
Output Current — 27 4.1 - 8.1

Arms

Applicable
Servomotor

Standard: 17-bit incremental encoder

SGMSH Series

Maximum
Output Current — 8.5 14 — 28

Arms

Allowable
Regenerative
Frequency 1
(times/min)

1 Allowable regenerative frequency is the number of times the servomotor is allowed to accelerate and
decelerate through a Orpm — maximum motor speed — Orpm cycle in a minute.

Note: Refer to 5.6 Selecting a Regenerative Resistor for more details on allowable regenerative energy
and frequency.
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8.2.2 Ratings and Specifications

The following table shows ratings and specifications for the SGDH servo amplifier
to use in selecting the appropriate servo amplifier.

n Servo Amplifier Ratings and Specifications Table 1

The table’s input current rates are at the lower range of the voltage specifications.

Servo Amplifier Model SGDH- | A3 | A5 | 01 | 02 | o4 | 05 | 08 | 10 | 15 | 20 | 30
> | SGMAH-OIB A A5 o1 | 02| — | =] =] =]=17T=1-=
= | SGMPH-OIB — =]l |-|=-|=]|=1]=1=/1=
g SGMAH-OA A3 | A5 | 01 02 | 04 | — | 08 | — | — | — | —
§ _ | sGMPH-OA — =T ot o2 —=Tomw|=1]115]-=1]=
a| S | SGMGH-OAOA
E S| Gao0rem) — | = | = =] =10 | — |0 | 132 | 30
8 SGMSH-OA — =T =17 =1T=71T=17="T1T10111]2 ] 3
2| semGH-OD — | =] =1 =1 ="T1To ] =10 [ 13] 2 [ 30
g | seusH-OD o= T =T =] =711 1155]2]a3n
SGMUH-OOD — =1 =1 =1 =1 =71=71T101]11]="7132
%AS?JS“"”]SIO’?%’;'SZ‘E'& W] 003 | 005 | 04 | 02 | 04 | 045|075 | 10 | 15 | 20 | 30
Continuous
Input Current [Ams] 11 18 3.0 5.2 - - - - - - -
= | Continuous Output
g | urrent A, 066 | 095 | 24 [ 30| — | — | — | = | = | = | =
Maximum
o| | Output Current [Arg] 200128 172 090 ) — ) — ] — | — =~ )~
=l .
Bl | oo A 082 | 14 | 20 | 34 | 55 | 40 | 54 | 7.0 | 95 | 120 | 170
©
&l > | Continuous
%1 8 | Output Curent [Arg) | 044 | 064 | 081 | 21 | 28 | 38 | 57 | 76 | 116 | 185 | 248
© R
- Pf\fnf:]““m Output Current | 45 | 50 | 28 | 65 | 85 | 110 | 139 | 17 | 28 | 42 | 56
EA(::SFUOUS Input Current | . _ . . 20 . 35 48 6 85
= | Continuous Output
S | Current [Ams] — | - | = | = | = | 19| — | 35 | 54 | 84 | 119
{\Aaxn]num Output Current _ _ _ _ _ 55 _ 85 14 20 28
mSs.
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Servo Amplifier Ratings and Specifications Table 1 (continued)

Servo Amplifier Model SGDH- A3 A5 01 02 04 05 08 10 15 20 | 30
100V | For Single-phase 100 to 115V, +10 to -15%, 50/60Hz
'\C"if'c’:m 200V | Single/Three-phase 200 to 230V,,, +10 to -15%, 50/60Hz
% 2 400V | Three-phase. 380 to 480V ¢ +10 to -15%, 50/60Hz
o=
58 100V | For Single-phase 100 to 115V, +10 to -15%, 50/60Hz
cn
8%3‘{' 200V | For Single-phase 200 to 2305V, +10 to -15%, 50/60Hz
400V | 24Vpc £15%
,»|_Control Method Single or three-phase full-wave rectification IGBT-PWM (sinewave driven)
é Feedback Serial encoder: 13- (incremental only), 16-, or 17-bit (incremental/absolute).
(1]
= Ambient/Storage 0 to +55°C/-20 to +85°C (When enclosed, internal temperatures must not exceed this
8| ,, | Temperature™ range.)
»n| § .
= ﬁmb[gqt/Storage 90% relative humidity or less (with no condensation)
& s umidity
poration/Shock 4.9 mis219.6 mis?
Configuration Base mounted (Rack mounted optional).
.| For100v (21413) —
8 1.76 (0.8 :
=2 | For200v o 176 375
Sa (08) | 243 (1.7). 6.17 8.38
3 (1.1) | 375 375 | (28) (3.8)
For 400V — — — — 47 | — (1.7)

I Supply voltage must not exceed 230V +10% (253V) or 115V + 10% (127V). A step-down
transformer is required if the voltage exceeds these values.

2 Main power supply for SGDH-08AE-S and -15AE-S is single-phase, 220 to 230V, +10 -15%,
50/60Hz
If supply power is less than 187V, Alarm 41 may occur when accelerating to maximum speed at
full torque.

8 Use the servo amplifier within the ambient temperature range. When enclosed, internal

temperatures must not exceed the specified range.
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Servo Amplifier Ratings and Specifications Table 1 (continued)

Servo Amplifier Model

SGDH-

A3 | A5 | 01 [ 02 | 04 | 05 | 08 | 10 | 15 | 20 | 30

Speed Control Range

1:5000 (The lowest speed of the speed control range is the point just before
the motor stops under full-load condition.)

*1

Load Regulation

0to 100% load: 0.01% maximum (at rated speed)

Control Signal

o | § & | Voltage Regulation Rated Voltage £10%: 0% (at rated speed)
2 22
E @ § Temperature Regulation | 25+ 25°C: +0.1% max. (at rated speed)
o
=
8| & | Frequency Characteristics 400Hz (at J = Jy)
o
= Torque Control Tolerance +29,
2 (Repeatability) a7
§ Soft Start Time Setting 0to 10s (Can be set individually for acceleration and deceleration)
o " 16Vp (Variable setting range: +2 to £10Vpc) at rated torque (positive
g 3 % = Reference Voliage torque reference with positive reference), input voltage: +12V (maximum).
i && 2 [TInputImpedance About 14kQ2
(S - Circuit Time Constant —
=)
| & . +3Vpc (Variable setting range: 1 to £10Vp) at rated torque (positive
Q| = 2 DC DC
& c;f)» % % = REEEI e torque reference with positive reference), input voltage: £12V (maximum)
5 | 82 £ [ Input Impedance About 14kQ)
= - Circuit Time Constant About 47us
o | Rotation Direction . :
£ 3 S | Selection With P control signal (/P-CON)
6§83 . With forward/reverse current limit signal (speed 1 to 3 selection),
O%@ | Speed Selection servomotor stops or another control method is used when both are OFF.
g Bias Setting 0 to 450rpm (setting resolution: 1rpm)
é Feed Forward Compensation 0 to 100% (setting resolution: 1%)
% SO QR el 0 to 250 reference units (setting resolution: 1 reference unit)
o | & | Setting
% o T Sign + pulse train, 90° phase difference 2-phase pulse (A phase + B
,g § yp phase), or CCW + CW pulse train
S| o g Form Line driver (+5V level), open collector (+5V or +12V level)
S| € o
2| & § Frequency 500/200kpps maximum (line driver/open collector).
als

Clear Signal (input pulse form identical to reference pulse)

Built-in Open-Collector Power

Supply®

+12V (1kQ built-in resistor)

1

Speed regulation is defined as follows:

The motor speed may change due to voltage variations or amplifier drift and changes in processing
resistance due to temperature variation. The ratio of speed changes to the rated speed represents
speed regulation due to voltage and temperature variations.

*2

*3

servo amplifier.

Forward is clockwise viewed from the non-load side of the servomotor, (counterclockwise viewed
from the load and shaft end).

The built-in open collector power supply is not electrically isolated from the control circuit in the
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Servo Amplifier Ratings and Specifications Table 1 (continued)

Servo Amplifier Model

A3 A5 01 02 04 05 08 10 15 20 30

SGDH-
Forri A-, B-, C-phase line driver

S S-phase line driver (only with an absolute encoder)

8 Frequency Dividing

* | Ratio Any
=g Servo ON, P control (or Control Mode switching, forward/reverse motor rotation by internal
& | & | Signal allocation can speed setting, zero clamping, reference pulse prohibited), forward run prohibited (P-OT),
@ | & | be modified reverse run prohibited (N-OT), alarm reset, forward current limit, and reverse current limit
9w (or internal speed selection)

g Fixed Output Servo alarm, 3-bit alarm codes

5 Sl elleesiten co Positioning completed (speed coincidence), during servomotor rotation, servo ready,

§ begm anlien during current limiting, during speed limiting, brake released, warning, selecting three of

the NEAR signals.

Internal Functions

Dynamic Brake

Operated at main power OFF, servo alarm, servo OFF, or overtravel.

Regeneration

External regenerative resistor. ‘ Built-in.

Overtravel Stop

Dynamic brake stop at P-OT or N-OT, deceleration to a stop, or free run to a stop.

Electronic Gear

0.01 <A/B <100

Overcurrent, overvoltage, low voltage, overload, regeneration error, main circuit voltage

Protection error, heat sink overheated, no power supply, overflow, overspeed, encoder error, overrun,
CPU error, parameter error, etc.
LED Display Charge, Power, five 7-segment LEDs (built-in digital operator functions)
Analog monitor connector built in for monitoring speed, torque and other reference signals.
CN5 Analog Monitoring Speed: 1V/1000rpm

Torque: 1V/rated torque
Pulses remaining: 0.05V/reference unit or 0.05V/100 reference units

Communications

Connected Devices

Digital operator (hand-held model), RS-422A port such as for a personal computer
(RS-232C ports under certain conditions)

1:N Communications Up to N = 14 for RS-422A ports

Axis Address Setting Set with parameters.

e Status display, parameter setting, monitor display, alarm trace-back display, JOG and
auto-tuning operations, speed, torque reference signal, and other drawing functions.

Others Reverse rotation connection, origin search, automatic servomotor ID, DC reactor

connection terminal for high power supply frequency control*
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u Servo Amplifier Ratings and Specifications Table 2
Servo Amplifier Model SGDH- 50 60 75 1A 1E
5| z | SGMGH-OAOA 44 55 75 1A 1E
E| S | sGMsH-OA 0 | 50 — — — —
8 SGMGH-ID 44 55 75 1A 1€
2| > | SGMSH-OD 0 | 50 — — — —
o
=
§ SGMUH-OD 40 — — — —
Maximum Applicablﬁe( VSV(]arvomotor Capacity 5.0 6.0 70 1 15
[CAont|]r1uous Input Current 2 3 M 60 80
rms.
% [%onh]nuous Output Current 329 16,9 547 58.6 78.0
ms.
{\Aammum Output Current 8 110 130 140 170
mSs.
[()JAontl]nuous Input Current 149 178 3 37 445
ms.
% [()ZAonh]nuous Output Current 165 1 1 274 28.1 372
rms.
_é maxn]num Output Current 405 55 65 70 85
3] rms.
H 200V | Three-phase 200 to 230V, +10 to -15%, 50/60Hz
D Main Circuit
2|55 = 400V | Three-phase 380 to 480V, +10 to -15%, 50/60Hz
o o
CIES (% 200V | Single-phase 200 to 230V, +10 to -15%, 50/60Hz
Control Circuit
400V | 24Vpc £15%.
Control Method Three-phase full-wave rectification IGBT-PWM (sinewave driven)
Feedback Serial encoder: 17-bit (incremental/absolute).
,, | AmbientStorage 0to +55°C/-20 to +85°C
5 Temperature
'-§ Ambient/Storage Humidity 90% relative humidity or less (with no condensation)
8 | Vibration/Shock Resistance 4.9 m/s%/19.6 m/s?
. . Base mounted (Rack Base mounted. (Duct ventilated optional)
Configuration mounted optional).
Approximate Mass For 200V Ib. (kg) 12.1(5.5) 33.1(15)

Notes: ' Supply voltage must not exceed 230V +10% (253V) or 115V + 10% (127V). A step-down
transformer is required if the voltage exceeds these values.
"2 Use the servo amplifier within the ambient temperature range. When enclosed, internal
temperatures must not exceed the specified range.
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Servo Amplifier Ratings and Specifications Table 2 (continued)

Servo Asr?aplgﬁr Model 50 60 75 1A 1E
1:5000 (The lowest speed of the speed control range is the point just before the
Speed Control Range motor stops under full-load condition.)
T Load Regulation 0 to 100% load: 0.01% maximum (at rated speed)
8 % 2 Voltage Regulation Rated Voltage +10%: 0% (at rated speed)
= QS
w
§ § Temperature Regulation 25+ 25°C: +0.1% max. (at rated speed)
=
& | Frequency Characteristics 400Hz (at i = Jy)
Torque Control Tolerance +29,
8 (Repeatability) e
= Soft Start Time Setting 0to 10s (Can be set individually for acceleration and deceleration)
° - - "
= = *9 *6Vp (Variable setting range: 2 to +10Vp) at rated torque (positive torque
3 - g Reference Voltage reference with positive reference), input voltage: +12V (maximum).
= 8 8 | Input Impedance About 14kQ
S n L
= L2 -
g 2 | Circuit Time Constant —
el
8 = " +3Vp (Variable setting range: +1 to +10Vp) at rated torque (positive torque
D | o 5 2 DC DC.
& § ° g Reference Voltage reference with positive reference), input voltage: +12V (maximum)
(=]
@ | &8 | Input Impedance About 14kQ
32 |F8
= ;0:3 Circuit Time Constant About 47us
3 Rotation Direction Selection With P control signal (/P-CON)
Q
E=R] : With forward/reverse current limit signal (speed 1 to 3 selection), servomotor stops
‘%&’ Speed Selection or another control method is used when both are OFF.
o
g | Bias Setting 0 to 450rpm (setting resolution: 1rpm)
é Feed Forward Compensation 0 to 100% (setting resolution: 1%)
S
E Positioning Completed Width Setting 0 to 250 reference units (setting resolution: 1 reference unit)
. ® Tvoe Sign + pulse train, 90° phase difference 2-phase pulse (A phase + B phase), or
3 e 4 P CCW + CW pulse train
o ®
%o 2 g & | Form Line driver (+5V level), open collector (+5V or +12V level)
fd o
“g' ot « Frequency 500/200kpps maximum (line driver/open collector).
('g) g | Control Signal Clear Signal (input pulse form identical to reference pulse)
2| | Builtin Open Collector Power
3 uiltin Open Collector Powe +12V (1kQ built-n resistor)
5L Supply

Note: *! Speed regulation is defined as follows:
The motor speed may change due to voltage variations or amplifier drift and changes in
processing resistance due to temperature variation. The ratio of speed changes to the rated speed
represents speed regulation due to voltage and temperature variations.

*2 Forward is clockwise viewed from the non-load side of the servomotor, (counterclockwise

viewed from the load and shaft end).

"3 The built-in open collector power supply is not electrically isolated from the control circuit in the

servo amplifier.
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Servo Amplifier Ratings and Specifications Table 2 (continued)

Servo Amplifier Model
SGDH- 50 60 75 1A 1E
s _ | Form A-, B-, C-phase line driver
S 3 S-phase line driver (only with an absolute encoder)
=]
£3 Frequency Dividing Ratio Any
@ g Servo ON, P control (or Control Mode switching, forward/reverse motor rotation by
= ) ; ; P internal speed setting, zero clamping, reference pulse prohibited), forward run
3 3§ Signal allocation can be modified prohibited (P-OT), reverse run prohibited (N-OT), alarm reset, forward current limit,
o HE and reverse current limit (or internal speed selection)
s Fixed Output Servo alarm, 3-bit alarm codes
C =
g §. ) ) ~ Positioning completed (speed coincidence), during servomotor rotation, servo ready,
33 Signal allocation can be modified | during current limiting, during speed limiting, brake released, warning, selecting three
w of the NEAR signals.
Dynamic Brake Operated at main power OFF, servo alarm, servo OFF, or overtravel.
Regeneration Built-in ‘ External regenerative resistor.
Overtravel Stop Dynamic brake stop at P-OT or N-OT, deceleration to a stop, or free run to a stop.
Electronic Gear 0.01 <AB<100
. Overcurrent, overvoltage, low voltage, overload, regeneration error, main circuit volt-
Protection age error, heat sink overheated, no power supply, overflow, overspeed, encoder error,
overrun, CPU error, parameter error, etc.
@ LED Display Charge, Power, five 7-segment LEDs (built-in digital operator functions)
% Analog monitor connector built in for monitoring speed, torque and other reference
5 signals.
= | CNS Analog Monitoring Speed: 1V/1000rpm
c Torque: 1V/rated torque
£ Pulses remaining: 0.05V/reference unit or 0.05V/100 reference units
; Digital operator (hand-held model), RS-422A port such as for a personal computer
g Connected Devices (RS-232C ports under certain conditions)
8 | 1:N Communications Up to N = 14 for RS-422A ports
c
2 | Axis Address Setting Set with parameters.
% Functions Status display, parameter setting, monitor display, alarm trace-back display, JOG and
O auto-tuning operations, speed, torque reference signal, and other drawing functions.
0 Reverse rotation connection, origin search, automatic servomotor ID, DC reactor
thers . . . 1
connection terminal for high power supply frequency control

" The DC reactor connection terminals for power supplies designed to minimize the effects of

harmonics are not included in servo amplifiers with capacitites of 6kW or more.
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SGDH Amplifier Ratings and Specifications

Basic Specifications

Servo Amplifier Model SDGH- 2B 3Z 3G 4E 5E
Main Gircuit'! Three-phase 380 to 480V, +10% to -15%, 50/60Hz
24Vpc £10%

Input Power Supply

Control Circuit

Note:

Power supply for DB contactor is made from DC24V
power supply. In case the DB operation is
necessary when power interruption occurs, 40 Watt
maintain the DC24V while the DB operates.

If 5 times inertia is attached and standard DB
resistor is used, DB operation time is about 2 to 5
seconds

Control Mode

Three-phase, full-wave rectification IGBT PWM (sine-wave driven)

Feedback

Incremental encoder, absolute encoder

Ambient/Storage Temperature*2

010 55°C /-20 to 85°C

Speed Selection

.é Ambient/Storage Humidity 90% Relative Humidity or less (no-condensing)

3

= Vibration/Shock Resistance g'gm/sz (16)/ 49m/82 (SG) 2

Cyclic shock resistance is 29.4m/s* (3G)
Structure Base mounted
Speed Control Range 1:5000
Load Regulation 0% to 100%: 0.01% maximum (at rated speed)
é Re;&::gn*a Voltage Regulation Rated voltage +10%: 0% (at rated speed)
§ Tg;“gpuel;at‘itg;e 25+ 25°C: 0.1% maximum (at rated speed)
Frequency Characteristics 100Hz (at J_ = Jy)

8 Accel/Decel Time Setting 0to 10s
% Reference Voltage'® iGVpC (vgriable .s.etting range: +2 to £10Vpc) at rated speed (forward
§ Speed rotation with positive reference)
“E; Reference Input Impedance Approximately 30kQ
% Circuit Time Constant —
:‘% g - Reference Voltage ™ | £1to J_r.10V at rated speed (forward rotation with positive reference)

2 Reforutoe Input Impedance Approximately 14k

g Circuit Time Constant Approximately 47us

Rotation Ditirggtion Selec- Uses P control signal
Contact Speed Forward/reverse rotation current control signals are used (1st to 3rd speed

selection). When both signals are OFF, the motor stops or enters another
control mode.

*1

voltage exceeds this limit.

*2

Supply voltage must not exceed 480V + 10% (528V). A stepdown transformer is required if the

Use the servo amplifier within the ambient temperature range. When enclosed, the temperatures

inside the cabinet must not exceed the specified range.

*3

Speed regulation is defined as follows:
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(Speed regulatio

n= (no-load motor speed - full-load motor speed)xmo%)

rated motor speed

4 Forward is clockwise viewed from the non-load side of the servomotor, (counterclockwise viewed

from the load and shaft end).

SGDH Amplifier Ratings and Specifications (cont’d)

g Bias Setting 0 to 450rpm (setting resolution: 1rpm)
é Feed-forward Compensation 0 to 100% (setting resolution: 1%)
® | 5
é E Position Complete Width Setting 1 to 250 reference units (setting resolution: 1 reference unit)
S
s Type SIGN + PULSE train, 90° phase difference 2-phase pulse (phase A + phase B), or
S| _ | Refer yP CCW + CW pulse train
£1§ encﬁals'g' Pulse Buffer Line driver (+5V level), open collector (+5V or +12V level)
E % Pulse Frequency Maximum 500/200kpps (line driver/open collector)
= Control Slgnal CLEAR (input pulse form identical to reference pulse)
Built-in Open Collector Power Supply ' | +12V (With built-in 1kQ resistor)
Output Form Phases A, B and C: Line driver output
Position Output P Phase S: Line driver output (only when absolute encoder is used)
Frequency Dividing Ratio | Any
@ Servo ON, P control (or forward/reverse rotation in contact input speed control
5 Sequence Inout mode), forward rotation prohibited (P-OT), reverse rotation prohibited (N-OT),
g d P alarm reset, forward rotation current limit and reverse rotation current limit (or
= contact input speed control)
Servo alarm, 3-bit alarm codes
Sequence Out- T e .
put Select three of the follow- | Positioning complete (speed coincidence), TGON, servo ready, current limit, brake
ing: release, overload detected
DRI e (Dszrgﬁ)upplied asanoption | activated at main power OFF, servo alarm, servo OFF or overtravel.
Regenerative Processing A regenerative resistor must be mounted externally.
. Motor is stopped by dynamic brake (requires optional dynamic brake unit),
DI (O PRt decelerates to a stop, or coasts to a stop when P-OT or N-OT is activated.
Overcurrent, overload, regenerative error, main circuit voltage error, heat sink
Protection overheat, power open phase, overflow, overspeed, encoder error, encoder
disconnected, overrun, CPU error, parameter error.
“ LED Display POWER, ALARM, CHARGE, five 7-segment LEDs, (built-in digital operator
5 functions)
< Speed: 1V/1000rpm
= Analog Monitor (5CN) Torque: 1V/rated torque
= Deviation: 0.05V/reference unit or 0.05 V/100 reference units
[aa]

Digital operator (mount type or hand-held).

- Interface RS422A port such as a personal computer (RS-232C port can be used if some
2 conditions are met).
§ 1: N Communication N can be up to 14 when RS422A port is used.
% Axis Address Setting Set with parameter.
© Functions Status display, user constant setting, monitor display, alarm traceback
display, jogging, autotuning, etc.
Others Zero-clamp, reverse rotation connection, jog operation, home position search,

automatic servomotor ID.

bl

The built-in open collector power supply is not electrically isolated from the control circuit in the servo amplifier.

8-44
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8.2.3 Base-Mounted Servo Amplifier Dimensions in inches (mm)

SGDH-A3AE to -02AE (Single-phase, 200V, 30 to 200W) and
SGDH-A3BE to -01BE (Single-phase, 100V, 30 to 100W)

->|-|<—0.32 ®)

Terminal T < -5; f (il
block 2ls
(3 types) _¥ CN3
) | -
= Q CN1 |
= S -
ﬁ' =
L (
/ - c 3
Ground terminal_
2'x M4 screws o.gg < (10) [ 2.95 (75) 5.12 (130)
2.17 (55 I
Mounting Hole Diagram
NS 028(7),, 360(915
g E 2 x M4 screw holes 7 = 'l
h ka
] . |
ols . I ] o =
S5 H N
= ; , , 0.67 (17
D ER I
iR
~= 1 1
% 1 1
0 1 1
:_I 1
g ©
o

The same servo amplifier connector is used for SGDH-A3AE (30W) to SGDH-30AE (3.0kW)

Approximate mass: 1.76Ib (0.8kg)

and SGDH-A3BE (30W) to SGDH-02BE (200W).

Connectors on the amplifier (supplied):

Connector Symbol Servo Amplifier Receptacle Manufacturer
CN1 10250-52A2JL 3M Company
CN2 53460-0611 Molex Co.
CN3 10214-52A2JL 3M Company

User needs to obtain the following:

Connector Symbol Mating Connector Manufacturer

1CN 10150-3000VE connector 3M Company
10350-52A0-008 case
2CN 55100-0600 Molex Co.
JEZ-9S connector

3CN 1-C9-2C case JST Company
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n SGDH-04AE (Single-phase, 200V, 400W) and
SGDH-02BE (Single-phase, 100V, 200W)

2-®0.20 (D5) holes

\ —H=—0315(8)
- _f N e |
fomea | | EREER | 313 i
| Biyes) T [|
S AN 1 |
é-/ H =1==1z|z|=z|=z|z
© —]
Yl H
\ i) = =
Ground terminal < (.20 ; 2.95(79) 512 (130)
2 x M4 screws | >
Mounting Hole Diagram 028(7) 360 (91.5)
§© — "
Sle. 2 x M4 screw holes r- I] MUL
T o
=~ — [
Eli' o BEE —"HE="=
—~ I e—
o I
S 0.67 (17) l ” ” “ ” “ ” Lf
]ls |
Cl'a
2 ! :
2
ol 3
g2 | |
P |
@ I I
Yty _ ]
Glo47| | 2.48(63) | Mating connectors: see page 8-43.
o127 !
N H .
S Approximate mass: 2.43lb (1.1kg)
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u SGDH-05AE to-10AE (Three-phase, 200V, 0.5 to 1.0kW)
SGDH-08AE-S (Single-phase, 200V, 750W)*

2-®0.20 (D5) holes

A|r flow
—>|-|<— 0.31(8
4 SERVO

Terminal —
block VASKAWISGDH f _—
(3 types) REBERIA| [ |
@@@@ |12
R \\ OCHARGEPOWER Y CN3 1 ||
g !I"/: % IO [ ||
2 g| CNf I [1IRl I
- | =T ~l_
. N~ —]
Air flow | cN2
P
@ / ‘ q::
X 0 [ = =
Ground <=t 0.39 (10)
terminal_~" 0.59(15) | 295(75) 7.09 (180)
5% M4 Air flow ‘ |
SCrews 1 3 35) 2.17 (55)
3.54 (90)

Mounting Hole Diagram

0.28(7) |, 5.57 (91.5)
N
Sle I
T—r - g~ """~ =
: i‘z x M4 I [ |
1 screw holes 1 1
| ! ]
) . ! ! 0.67 (17) |
ol = 1 1
SIS I
33; £ 1 1
& S 1 1
- o
2[= | \
> 1 1
Q 1 1
) — 4 ______ : Mating connectors: see page 8-43.
o 1.06 | 2.48(63)
S o !‘ >1 Approximate mass: 3.75Ib (1.7kg)

* Rating 200 to 230V, +10% -5%
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u SGDH-15AE (Three-phase, 200V, 1.5kW)
SGDH-05DE to -15DE (Three-phase, 400V, 0.5 to 1.5kW)

2-30.20 (D5) holes
Heat sink

R | ->|-|<-o.31 (8)
Iy Pl o= e

?jr » SGDH
R

—

s

i

. od | = = :
F \ Terminal ( 0.16 (4)‘>|"—
f Ground te‘r%\\ E)(R%es) | 2.95(75) 7.09 (180)
I

. 2 x M4 screws
020(5) = L” flow

433(110)

Mounting Hole Diagram

NI 2 x M4 screw holes
Sls
(=] N4
Y —
! b
! [
3. ! 7
g, % | [ - Id
] ! =TT
e ! : (@
Zl1e 1 e
== 1 Cooling fan
8 ! !
o 1 1
p ey TR A
S Mating connectors: see page 8-43.
10, [13-94 (100) £0.020 (0.5)|| 0.20

() """ (Mounting pitch)  (5) Approximate mass: 6.17Ib (2.8kg)
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SGDH-20AE, 30AE (Three-phase, 200V, 3.0kW)

SGDH-15AE-S (Single-phase, 200V, 1.5SkW)*
SGDH-20DE, 30DE (Three-phase, 400V, 2.0kW, 3.0kW)
2-0.24 (®6) holes

Heat sink
’ tAII’ﬂOW 0315 (8)
O T L | P i e o
mam 5 ;
A %8 | |TY ong |
] E
CN1
L -
g d |
S CN2 [
=) : L i
/ : = =
g =
B2 o l i
B3 Q -
u N
v -
D |w U
_\_ﬁ_l’ea@ oo
Ground terminal ( Air 14-pin terminal 016
2 x M4 screws / fow M4 mounting screws| 295 (75) 7.09 (180)
I
0.24 (6) —==— 433 (110)
Mounting Hole Diagram
Jle 4 x M5 screw holes
e
YO ‘L 028(7) | 557 (141.5)
! L I
! L 0
| ]
. . ([ o
= | |
g | s NN m-]
sl= 1 1 = =
Sl2 1 !
==y | (100°)
£ 1
2 % | | N—
= ! 1.57
gy | | i
al | ; 40) Cooling fa
© 1 1
| |
| |
! ! Mating connectors: see page 8-43.
Y s PS Approximate mass: 8.38lb (3.8kg)
N
ole
20 3.94 (100) 0.20
B 002005 T ()

(Mounting pitch)

* Rating 200 to 230V, +10% -5%
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u SGDH-50AE (Three-phase 200V, 5.0kW)
SGDH-50DE (Three-phase 200V, 5.0kW)

®0.24 (D6) holes

2
Heatsink  0.31(8)
—}= 5-pin terminal

6-pin terminal
M5 mounting [scre

9.84 (250)

e = o e M6 mounting screw _F — O]
ol e T }
WS L2 ele] f 23
- | |—y—cN3
® 1
® CN1
o [|® N 1
CN2
1 FE . I
Oy I
NI, I

Ground terminal
2 x M4 screws

/ / 5.31 (135)\ |_ 2.95 (75) 9.06 (230)

_ 7

3-pin terminal

|
Cover (not showng hinges
from this line, closing over

MS5 mounting screw: the left side of the front.

Mounting Hole Diagram

Jle 4 x M5 screw holes
S
:_ ® a
| N 0.28 (7) 7.54 (1915
| I 2o 54 (191.5)
g | | | |
g | e T
Sl ! I —
- |
k=
glg | |
8|3 7 .
o : \%ﬂ] [ ﬂ
I | 3.27 (83)
| |
:A:LQ _____ N
N -
=620 H 4.92 (125) || 0.20 Mating connectors: see page 8-43.
) Mounting pich) () Approximate mass: 12.12Ib (5.5kg)
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SGDH-60AE, 7SAE (Three-phase 200V, 6.0kW, 7.5kW)

Cooling fan *
10(0.39)4 \ Airflow
—

Chapter 8: Ratings and Characteristics

B — W] — w7 \_
e ®
SERVOPACK 200V = ==\
RS oo w (@ )
i )
ons [l g CN10 .
733 (110) g — 2
S %
- S -y
Con IroI CIF%UIt E 0.83(21) |
—_ x —_
§ €| Control circuit bl | hE
S =}s] CcN1 CN2 terminal . g
= PRl =g == +tn 1 <
|5 Main dircuit
g [ ) L%.l:lf I"I::r" termingl
=] Q 51 2.60 (6 .81 N
g [FXS N Vo (12.5) (@6) ‘{/ E, o
P S Main circuit d
o RIRRRRRI®I®I®R(R| =~ fermnal [N :
21 SR RREEEE[) )
ot R T i) 80 Ul 1 —8H
[=2)
o i ) 198 _ aase77| . 42001068
S . 9x0.75(19)=6.75 (&1) 1.1 (27) ) 9.5 (235
maximum 9.06 (230) (28.3) Maxmum =
Ground Ground /
A erminal terminal Air flow
Mounting Hole Diagram
§ g 4 x M5 screw holes
mmni LA
1 1
1 1
1 1
1 1 :|
1 1 Py
I I 2
1 r” — — —— — At
. i 8§ E=SE==sS=2 |c
1 V1 =—3—3§———31— -
s ! I == 1———1——1-— o i
SE I v
= S 1 1
“E I g8
1 ! D
1 1 2]
| I
I |
: ; View A
I I
| I
! ! Mating connectors: see page 8-43.
1 . A f_.
S o.'gs| R AV R (T: ) . I%-gs . _
Ny ) (Mounting pitch) 3 Approximate Mass: 31.5lb (14.3kg)
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n SGDH-60DE, 75DE (Three-phase 400V, 6.0kW, 7.5kW)
_»I_%; Coolingfan  pjr flowg
[l US| 03 (T _\____
ors ) | (10) 'C:&:::j
® ® s -
= memmE || ||
= IEI ammm ] (¢
! CN10\ Iﬂ_ﬂni. ooon
=)
433(110) | L S
= Control
& Circ'uit
\5_ M5 Main circuit terminal =l Terminal |
- | CN1 CN2 o
Ir] < =
L L -1 Main circuit/ pooe
E / [ARER Control circuit
Terminal
_ 461 (117) 181 (49)| ®
8 b N > —
=—Heleleeee eelle
O_JF/ T 2 13 + =+ — of 51 B2 U °v Wx ' qaa
] N 0.28(7) / T 094  TaT6(121) 4 3.54(90)
622 (158) 079 maxihun] 9.25 (235)
12(30.7) ) 141 1
shaimum 9.05 230\ 83 / 1
Ground terminal Air flow

M4 Control circuit terminal /

Mounting Hole Diagram:

\L M8 Ground terminal

87420)

g—":/ F=F === = = = - - == - - r =
7 1 H’ 1
| |
| |
| |
1 e S — :m:n:. JE——
1 1 = — 1 O
1 1 ————F——§———— |
| | ———1}
| | =S=e==—=— =
: ! . —1——1 Se
! 1 S N [ SN N
| : _
< 1 1
= ! 1 =
s| , i |8
| : Sk
: : HbuLuuuLhuhLuu ¥
! | = S ‘
: :
| |
1 1
T gl Mating connectors: see page 8-43.
gl [09% 7.09 (180) 0.98]
== ) '25)" Approximate mass: 29.8lb (13.5kg)
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] SGDH-1AAE, 1EAE (Three-phase 200V, 11.0kW, 15.0kW)

Cooling fan fAir flow
0.28(7 9,69 (246) \ }

w0, —
&2 0.3 (10] \ |
_— _:’ =
WU s s U ] Cl &
SEI:G\%?;ACK 200V I' :_, Al : : e ':
Y/ YASKAWA | :_ ~-7 = - JI
5.51(140) o1 (1Tt Fm-mmm—--
I 7R N 1 I | S
ong | ®) 4 q <
_ ° HM @
3 M @
=~ DATA | oooo  oooo
= — ] _ zls
g 8 i g
E =y
= ~ \ CN10
S
3 CN1 CN2
g i = il = =
e s LY g =
i 1 Wi
ounting screws = 4
W
3. !
of , el PR Hle) | | | (=
— — L
=+ (= BE LT
8 L 5.28(134) [205(52) |} 291(14 | = 09404 /o A ] 492(12)
) \ 15506\ 09~/ 120085
5 Main circuit terminal \_M8 Ground terminal Main/Control cirgdit terminal .
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= SGDH-3GDE (Three-phase 400V, 37kW)
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SGDH-4EDE (Three-phase 400V, 45kW)
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9 Inspection, Maintenance, and Troubleshooting

This chapter describes the basic inspection and maintenance to
be carried out by the user. In addition, troubleshooting
procedures are described for problems which generate an alarm
display and for problems which result in no alarm display.

9.1 Servodrive Inspection and Maintenance...........cceeeevveeevieerieeereeesieeesreeesveeeenens 9-2
9.1.1 Servomotor INSPECHION ......cecuvieeiiieeiieeeiie ettt e e 9-2
9.1.2 Servo Amplifier INSPECtioN.......ccuvveeviieiciieeeiieciie e 9-3
9.1.3  Replacing the Battery for the Absolute Encoder ............ccccccvevvveviieniennnns 9-4

0.2 TroubleShOOtING ......ceeviiiiieiiieiieeie ettt ettt e e esseeeaeaes 9-5
9.2.1 Troubleshooting Problems with Alarm Displays.........cccceceeevierieeciienneennee. 9-5
9.2.2  Troubleshooting Problems with No Alarm Display .........c.cccecveriiennennee. 9-37
9.23  Alarm Display Table ........cccoeiiiiiiiiiiieeieeeeee e 9-40
9.2.4 List of Additional or Modified Alarm and Warning Displays (Applicable

only to SGDH amplifiers with version # 33000 or higher) ...................... 9-42
9.2.5 Warning DiSPlays......cocueeruieriiiiiienieeee e 9-43
9.2.6  Additional Sigma II Alarms.........ccccvveeviieeiiieeiieeciee e 9-44
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9.1 Servodrive Inspection and Maintenance

This section describes the basic inspections and maintenance of servomotors and servo
amplifiers and the procedures for replacing the battery for absolute encoders.

9.1.1 Servomotor Inspection

For inspection and maintenance of servomotors, follow the simple, daily inspection
procedures in the following table.

The AC servomotors are brushless. Simple, daily inspection is sufficient under most
conditions. The inspection and maintenance frequencies in the table are only
guidelines. Increase or decrease the frequency to suit the operating conditions and
environment.

IMPORTANT

* During inspection and maintenance, do not disassemble the servomotor.
If disassembly of the servomotor is required, contact Yaskawa.

Servomotor Inspection

Action or Frequency Procedure Comments

Problem
Vibration and ; : .
Noise Daily Touch and listen. Levels higher than normal?

: : According to degree Clean with cloth or com-
Exterior Dirt of contamination pressed air. _
Insulation aDr;sdc?enSr:eiﬁ;ﬁ%rt\i/gnap;g!gl_er Contact Yaskawa if the insu-
Resistance At least every year tance at 500V. Must lation resistance is below
Measurement "o 10MQ.
exceed 10MQ.

: Remove servomotor from . .
Oil Seal At least every 5000 : : Applies only to motors with
Replacement | hours rsr;clhlne and replace ol oil seals.

The user should not disas-

Servomotor At least every 20000
Overhaul hours or 5 years Contact Yaskawa. Srfgt]grle and clean the servo-

*1

Measure across the servomotor FG and the U-phase, V-phase, or W-phase power line
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9.1.2 Servo Amplifier Inspection
For inspection and maintenance of the servo amplifier, follow the inspection proce-

dures in the following table. Perform inspection and maintenance at least once every
year. Other routine inspections are not required.

Servo Amplifier Inspection

Action or

Problem Frequency Procedure Comments

Clean interior and
circuit boards

Check for dust, dirt, and oil

on the surfaces. Clean with compressed air.

At least every year

Check for loose terminal

Loose screws At least every year block and connector Tighten any loose screws.
screws.
Defective parts in Check for discoloration,
unit or on circuit At least every year damage or discontinuities Contact Yaskawa.
boards due to heating.
] Part Replacement Schedule

The following parts are subject to mechanical wear or deterioration over time. To
avoid failure, replace these parts at the frequency indicated.

The parameters of any servo amplifiers overhauled by Yaskawa are reset to the
default (standard factory) settings before shipping. Be sure to confirm that the
parameters are set to the application’s requirements before starting operation.

Periodic Part Replacement

Part Standard Lifespan Replacement Method
Cooling fan 4 to 5 years Replace with new part.
Smoothing capacitor 7 to 8 years Test. Replace with a new part, if necessary.
Relays — Test. Replace if necessary.
Fuse 10 years Replace with new part.
g‘é‘é?&%?oﬂ%ﬁgﬂlﬁ'ﬁc 5 years ngs;.ryll?eplace with new circuit board, if nec-

Operating Conditions:

Ambient Temperature: ~ Annual average of 30°C.
Load Factor: 80%, maximum.
Operation Rate: 20 hours/day, maximum.
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9.1.3

Replacing the Battery for the Absolute Encoder

If the voltage of the battery for an absolute encoder drops to about 2.7V or less, an
Absolute Encoder Battery Alarm (A. 83*) will occur in the servo amplifier. This
alarm occurs when the servo amplifier receives a signal from the absolute encoder
when the power to the servo amplifier is turned ON. Therefore, the servo amplifier
will not give an alarm when the battery voltage drops below the minimum voltage
level while the power is being supplied to the servo amplifier.

Refer to 5.7.3 Handling Batteries for the battery type recommended for absolute
encoders.

Replace the battery using the following procedure if the battery voltage drops below
the minimum required battery voltage.

Battery Replacement Procedure

1. Replace the battery while the control power to the servo amplifier is ON.

2. After replacement, turn OFF the power to the servo amplifier in order to clear the
Absolute Encoder Battery Alarm (A. 83).

3. Turn ON the power to the servo amplifier again and confirm that it operates
properly.

Note: The absolute encoder data will be lost when the control power to the servo amplifier is turned OFF
and the encoder cable is disconnected from the battery. If the data is lost, refer to 5.7.4 Absolute
Encoder Setup and follow the procedure to initialize the absolute encoder.

*Alarm A.83 is described in greater detail on page 9 - 22.
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9.2 Troubleshooting

This section describes causes and remedies for problems which generate an alarm display
and for problems which result in no alarm display.

9.2.1 Troubleshooting Problems with Alarm Displays

Problems that occur in the servodrives are displayed on the panel operator as
“A.00” or “CPFOO”. Refer to the following sections to identify the cause of an
alarm and the action to be taken.

Contact Yaskawa if the problem has not been solved after following the described
procedures.

Note: “A.- -: Normal Operation”, is not an alarm. Additional information appears on 38.

] A.02

A.02: Parameter Breakdown

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. — A, B
Cause of the Problem Solution
Power turned OFF during param- | ¢ Initialize parameters using
A eter write. Alarm occurred at next Fn005 then reenter settings .
power ON. * Replace the servo amplifier.

B Circuit board (1PWB) defective. Replace the servo ampilifier.
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] A.03
A.03: Main Circuit Detection Error

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. — A
Cause of the Problem Solution
A gé?%ﬁfgard (1PWB or 2PWB) Replace servo ampilifier.
L A.04

A.04: Parameter Setting Error

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state)

Status and Remedy for Alarm

At power ON. — A, B
Cause of the Problem Solution
A An out-of-range parameter was * Reset all parameters in the range.
previously set or loaded. » Otherwise, reload the correct parameter.
Circuit board (1PWB) is defective. | Replace the servo amplifier.
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] A.05

A.05: Servomotor and Amplifier Combination Error

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. — A, B
Cause of the Problem Solution
The range of servomotor capaci- Replace the servomotor so that
A ties that can be combined has an acceptable combination is
been exceeded. achieved.
Encoder parameters have not
B been written properly. Replace the servomotor.
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A.10

A.10: Overcurrent or Heat Sink Overheated

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output

ALO1 ALO2 ALO3
ON OFF OFF OFF
Note: OFF:  Output transistor is OFF (alarm state).

ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor
operation. — é Eg
L At power ON. — C

When Servo ON (S-ON)
ssignal is turned ON.

Cause of the Problem

Solution

Shorted wiring between servo
amplifier and servomotor.

Check and correct wiring.

Shorted servomotor U, V, or W
phase.

Replace servomotor.

» Defective circuit board (1PWB)

. befective power transistor.

Replace servo amplifier.

Defective current feedback circuit,
power transistor, DB circuit, or cir-
cuit board.

Replace servo amplifier.

Ambient temperature of the servo
amplifier greater than 55°C.

Alter conditions so that the ambi-
ent temperature is below 55°C.

Inadequate air flow around the
heat sink.

Providing sufficient space as
specified.

Fan stopped.

Replace servo amplifier.

Servo amplifier is operating under
an overload.

Reduce load.

Note:

Problems E to H can occur in a servo amplifier with a capacity of

1.5 to 5kW, and all 400V models.
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] A.30

A.30: Regenerative Error Detected

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor A B When the control power
operation. e ’ is turned ON. — D
\‘About 1s after main circuit
power is turned ON. A.B,C
Cause of the Problem Solution
A Malfunctioning regenerative transistor. Replace servo amplifier.

Replace servo amplifier or regen-

B Regenerative resistor is open. erative resistor.

Disconnected regenerative unit Check the wiring of the external
(for an external regenerative resistor). regenerative resistor.
Defective servo amplifier. Replace servo amplifier.
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| A.32
A.32: Regenerative Overload

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF

Note  OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor operation. —— A B

Cause of the Problem Solution

Use an external regenerative
resistor that matches the regener-
ative power capacity.

Regenerative power exceeds the
A | limit.

Alarm occurs although an exter-
nal regenerative resistor is used
B :
and the temperature rise of the
regenerative resistor is small.

Correct parameter Pn600.
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| A.40
A.40: Main Circuit DC Voltage Error Detected: Overvoltage

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor | A B.C.D When control power
operation. P is turned ON.

When main circuit

power is turned ON. [ A, D

Cause of the Problem Solution

A Power supply voltage is not within
the range of specifications.

B Load exceeds capacity of the regen- | Check specifications of load iner-
erative unit. tia and overhanging load.

Malfunctioning regenerative transis-
tor.

Check power supply.

Defective rectifying diode. Replace servo amplifier.

E Defective servo amplifier.
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| A41
A.41: Main Circuit DC Voltage Error Detected: Undervoltage

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor | A B.C When control power | D
operation. 7 is turned ON.

When main circuit

power is turned ON. [ A, B,C

Cause of the Problem Solution

A The power supply voltage

exceeds specified range. Check power supply voltage.

B Fuse blown.

Defective rectifying diode. Replace servo amplifier.

(@)

D Defective servo amplifier.
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| AS1
A.51: Overspeed

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When Servo ON (S-ON) | |
signal is turned ON. A At power ON. D
L During high-speed
servomotor rotation — B, C
after a reference input.
Cause of the Problem Solution

A Incorrect servomotor wiring.

Check and correct wiring. (Check
for U-, V-, and W-phase wiring
errors.)

B Position or speed reference input
is too large.

Lower the reference input values.

Incorrect reference input gain set-
tings.

Check and correct parameter set-
tings.

Defective circuit board (1PWB).

Replace servo amplifier.
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m A1, AT2

A.71: Overload: High Load
A.72: Overload: Low Load.

The alarm output, status, and remedy for A.71 are the same as for A.72.

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON ON OFF
Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When Servo ON (S-ON)
signal is turned ON.

— A At power ON.

When speed reference
is entered.

No servomotor
rotation.

During servomotor
operation.

Cause of the Problem Solution

A Incorrect or disconnected servo- Check wiring and connectors at

motor wiring.

the servomotor.

Load greatly exceeds rated
torque.

Reduce load torque and inertia.
Otherwise, replace with a larger
capacity servomotor.

Defective circuit board (1PWB).

Replace servo amplifier.
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Overload Characteristics

Servo amplifiers have a built-in overload protection function that protects the servo
amplifiers and servomotors from overload. Allowable power for the servo amplifi-
ers is limited by the overload protective function, as shown in the figure below.

The overload detection level is set under hot start conditions at a servomotor ambient
temperature of 40°C.

10,000

Low Overload
Region (A.72)

1,000

0
()
£
' 100
(o)) :
< High Overload
*@ Region (A.71)
)
Q.
© 10

5

1

. Rated torque + Maximum torque
Approximate 2
Rated torque Maximum Torque

Motor Torque

Note: The overload protection characteristics of A and B in the figure are applicable when the servo ampli-
fier is combined with one of the following servomotors:

A: SGMAH or SGMPH servomotor with a maximum capacity of 400W, 100V and 200V only.
B: Other servomotors similar to the SGMAH, SGMPH, SGMGH, SGMSH, and SGMUH.
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| A.73
A.73: Dynamic Brake Overload

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When the Servo OFF (/S-ON
signal is turned ON. ( = A At power ON. — B
Cause of the Problem Solution
The product of the square of rotational motor _
speed, the combined inertia of the motor, * Reduce the rotational speed.
A and load (rotation energy) exceeds the » Decrease the load inertia.

capacity of the dynamic brake resistor built » Minimize use of the dynamic brake.
into servo amplifier.

B Defective circuit board (1PWB). Replace servo amplifier.
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] A.74

A.74: Overload of Surge Current Limit Resistor

Display and Outputs

Alarm Outputs
Alarm Code Output

ALO1 ALO2 ALO3
ON ON ON OFF

ALM Output

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When main circuit power
is turned ON or OFF. A At power ON. B
Cause of the Problem Solution

A Frequently turning the main circuit | Do not repeatedly turn ON/OFF
power ON/OFF. the main circuit power.

Defective circuit board (1PWB). Replace servo amplifier.
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] ATA

A.7A: Heat Sink Overheated
Heat sink temperature exceeds 100°C.

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor | AB When control power E
operation. C,D is turned ON. —
Cause of the Problem Solution
: Alter conditions so that the ambi-

The ambient temperature of the

A servo amplifier exceeds 55°C. gggéemperature goes below

B Inadequate air flow around the Provide sufficient space as speci-
heat sink . fied.

C Fan stopped. Replace servo amplifier.
Servo amplifier is operating under

D overload. Reduce load.

E Defective servo amplifier. Replace servo amplifier.

Note: Larger servo amplifiers (1.5kW., or larger) will display alarm A.10 if the
heat sink overheats.
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| A.81
A.81: Absolute Encoder Backup Power Supply Error

Display and Outputs

Alarm Outputs

Alarm Code Output

ALO1 ALO2 ALO3
OFF OFF OFF OFF

ALM Output

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON.

When parameter
Pn0022=00r2 [ —ABC

When parameter

Pn002.2 = 1 — C
Cause of the Problem Solution
The following power supplies to the
A ?bfg{?tseuggf; der both failed: Follow absolute encoder setup procedure.
+ Battery power
B Absolute encoder malfunctioned. Replace servomotor.
C Circuit board (1PWB) defective. Replace servo amplifier.
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] A.82
A.82: Encoder Checksum Error

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

When the sensing (SEN)
At power ON. — A, B signal is ON and parameter —— A
Pn002.2 =0 or 2.

During servomotor

operation. — AB
Cause of the Problem Solution
* Follow absolute encoder setup
A Error during encoder memory procedure.
check. » Replace servomotor if error
occurs frequently.
B Circuit board (1PWB) defective. Replace servo amplifier.
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| A.83
A.83: Absolute Encoder Battery Error

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON.

When parameter
Pn002.2=0o0r2 A, B,C

When parameter [ C
Pn002.2 = 1
Cause of the Problem Solution
A » Disconnected battery. Check and correct battery con-
» Defective battery connection. nection.
Install a new battery while the
Battery voltage below specified control power to the servo ampli-
B value. fier is ON. After replacement,
Specified value: 2.7V. cycle the power OFF and ON
again.
C Defective circuit board (1PWB). Replace servo amplifier.*
* The replacement procedure is described in Section 9.1.3 Replacing the Bat-

tery for the Absolute Encoder

Note: No alarm will occur at the servo amplifier if the battery error occurs during
operation.
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] A.84
A.84: Absolute Encoder Data Error

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

During servomotor A—
At power ON. — A operation. B

Cause of the Problem Solution

Replace servomotor if error
occurs frequently.

Check and correct wiring around
the encoder, (grounding of servo-

A Malfunctioning absolute encoder.

B Operational error in encoder motor, separation of encoder and
caused by external noise power cables, insertion of toroi-
dal cores onto cables to reduce
noise, etc.)
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| A.85
A.85: Absolute Encoder Overspeed

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Not: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. — A, B

Cause of the Problem Solution

A Absolute encoder turned ON at Turn ON power supply with the
motor speed exceeding 200rpm. servomotor stopped.

Circuit board (1PWB) defective. Replace servo amplifier.
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] A.86
A.86: Encoder Overheated

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

During servomotor operation. |— A B i\/s\/?ljarr;]ér&eé:ﬁ-ntrol panel C,D
Cause of the Problem Solution
A The ambient temperature of the Alter conditions so that the ambi-
servomotor is high. ent temperature goes below 40°C
Servomotor is operating under
overload. Reduce load.

C Circuit board (1PWB) defective. Replace servo amplifier.
D Encoder defective. Replace servo amplifier.
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m A.bl, A.b2

A.bl: Reference Speed Input Read Error
A.b2: Reference Torque Input Read Error

The alarm output, status, and remedy for A.bl are the same as for A.b2.

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

During servomotor operation. —— A, B At power ON. —— A, B, C

Cause of the Problem Solution

A Error in reference read-in unit (A/ | Reset alarm and restart opera-
D Converter, etc.). tion.

Faulty reference read-in unit (A/D
Converter, etc.).

C Defective circuit board (1PWB). Replace servo amplifier.

Replace servo amplifier.
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u A.C1
A.C1: Servo Run Away

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When Servo ON (S-ON)
At power ON. A signal is turned ON. A,B,CD
’ When parameter D
PnSOA.1=7. When the speed reference [ A B, C
is entered.
Within 1 to 3s after
power is turned ON. — A
| When parameter
Pn50A.1 = 7. AB,CD
Cause of the Problem Solution
A Incorrect or disconnected Check wiring and connectors at
servomotor wiring. the servomotor.
Incorrect or disconnected Check wiring and connectors at
encoder wiring. the encoder.
C Defective encoder. Replace servomotor.
D Defective circuit board (1PWB). Replace servo amplifier.
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] A.CS8

A.C8: Absolute Encoder Clear Error and Multi-turn Limit Setting Error

Display and Outputs

Alarm Outputs
Alarm Code Output

ALO1 ALO2 ALO3
ON OFF ON OFF

ALM Output

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When resetting the multi-turn
At power ON. — AB clear encoder alarm. — AB
Cause of the Problem Solution
A Encoder defective. Replace servomotor.
B Servo amplifier defective. Replace servo amplifier.
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] A.C9

A.C9: Encoder Communications Error

Display and Outputs

Alarm Outputs

Alarm Code Output

ALO1 ALO2 ALO3
ON OFF ON OFF

ALM Output

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor operation. — A B, C At power ON. —— A, B, C
Cause of the Problem Solution
A Incorrect or disconnected Check wiring and connectors at
encoder wiring. the encoder.
B Defective encoder. Replace servomotor.
C Defective servo amplifier. Replace servo amplifier.
D Eq)éctgfsmve vibration/shock to Reduce vibration/shock




Sigma II User’s Manual Chapter 9: Inspection, Maintenance, and Troubleshooting

] A.CA

A.CA: Encoder Parameter Error

Display and Outputs

Alarm Outputs
Alarm Code Output

ALO1 ALO2 ALO3
ON OFF ON OFF

ALM Output

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON. — A, B
Cause of the Problem Solution
A Defective encoder. Replace servomotor.
B Defective servo amplifier. Replace servo amplifier.
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] A.Cb
A.Cb: Encoder Echoback Error

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON. — A, B
Cause of the Problem Solution
A Incorrect or disconnected Check wiring and connectors at
encoder wiring. encoder.
B Defective encoder. Replace servomotor.
C Defective servo amplifier. Replace servo amplifier.
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] A.CC

A.CC: Multi-turn Limit Disagreement Alarm

Display and Outputs

Alarm Outputs

Alarm Code Output

ALO1 ALO2 ALO3
ON OFF ON OFF

ALM Output

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON. —A, B

Cause of the Problem Solution

Incorrectly set Multi-Turn Limit ;
A Setting parameter (Pn205) in the ggggge the value in parameter
servo amplifier. )

First verify that the Multi-Turn
Limit Setting parameter (Pn205)
is set correctly in the servo ampli-
B No Multi-Turn Limit value set in fier. While in the active alarm

the encoder. state, change the setting in the
encoder Multi-Turn Limit Setting
parameter (Pn205) using function
Fn013.
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A.d0

A.dO: Position Error Pulse Overflow

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF
Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor operation. — A At power ON. — E
During high speed
rotation. A
When a long reference
L1 s entered during —— B, C,D
normal operation.
When a properly entered
—— reference pulse does not [—— E
generate a feedback pulse.
Cause of the Problem Solution

Servomotor wiring incorrect or
poor connection

Check wiring and connectors at
encoder.

Servo amplifier was not correctly
adjusted.

Increase speed loop gain (Pn100)
and position loop gain (Pn102).

Motor load was excessive.

Reduce load torque or inertia. If
problem persists, replace with a
larger capacity motor.

Position reference pulse fre-
quency was too high.

*Increase or decrease reference
pulse frequency.

*Add smoothing function.
*Correct electronic gear ratio.

Circuit board (1PWB) defective.

Replace servo amplifier.
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A.E7

A.E7: Option Unit Detection Error

A.E7 occurs the first time the SGDH amplifier is used after disconnecting an option
unit. This alarm cannot be cleared with an alarm reset; instead, clear it with function

Fn014.
Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When the control power is
turned ON after disconnecting |— A
an option unit

When the control power
is turned ON with an option |— B, C, D
unit connected.

Cause of the Problem Solution
The SGDH amplifier is used To use the SGDH amplifier after disconnecting
A immediately after disconnection of | the option unit, execute Fn014 (option unit
an option unit without clearing the | detection result clear), in the auxiliary function
unit detector. mode, and then cycle the power.
B Option unit connection is defective. | Check and correct the connection.
C Option unit is defective. Replace the option unit.
D Servo amplifier Replace the servo amplifier.
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] A.F1
A.F1: Power Line Open Phase

Display and Outputs

Alarm Outputs
Alarm Code Output

ALO1 ALO2 ALO3
OFF ON OFF OFF

ALM Output

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When the main circuit’s A B When the control power C
power supply is turned ON. ’ is turned ON.
Cause of the Problem Solution

» Check power supply.

One phase (L1, L2, or L3) of the » Check wiring of the main circuit
A main circuit power supply is dis- power supply.

connected. » Check MCCB, noise filter, mag-
netic contactor.

There is one phase where the line
voltage is low.

C Servo amplifier defective. Replace servo amplifier.

Check power supply.

Note: A and B tend to occur in a servo amplifier with a capacity of S00W or
higher.
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| CPF00
CPF00: Digital Operator Transmission Error 1

This alarm is not stored in the alarm history.

The watch dog timer time dout due to an excessively long command associ-
ated with the application module (e.g. JUSP NS300). In such cases the

amplifier will recover automatically.

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
Not Applicable
Status and Remedy for Alarm
When the digital operator
is connected before or after A, B
the servo amplifierhasbeen [~ ¢ D
turned ON. ’
Cause of the Problem Solution
Cable defective or poor contact . :
A between digital operator and . ghefk connbelctor connections.
servo amplifier. eéplace cable.
: : Separate digital operator and
Malfunction due to external noise. cable from noise source.
C Digital operator defective. Replace digital operator.
D Servo amplifier defective. Replace servo amplifier.
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u CPFO01
CPFO1: Digital Operator Transmission Error 2

This alarm is not stored in the alarm history.

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
Not Applicable
Status and Remedy for Alarm
During servomotor L _ABCD
operation. 1=
Cause of the Problem Solution
Cable defective or poor contact . :
A between digital operator and . ghelck connbelctor connections.
servo amplifier. eplace cable.
; ; Separate digital operator and
Malfunction due to external noise cable from noise source.
C Digital operator defective. Replace digital operator.
D Servo amplifier defective. Replace servo amplifier.
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[ ] A.--

A.- -: Normal Operation

This is not an alarm display.

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF ON

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

9.2.2 Troubleshooting Problems with No Alarm Display

Use the tables below to identify the cause of a problem that causes no alarm display
and follow the described corrective procedure.

Turn OFF the servo system power supply before starting the shaded procedures.

Contact Yaskawa if the problem cannot be solved by carefully following the
described procedure.
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Troubleshooting Table No Alarm Display
Symptom Cause Comment Solution

Power not connected

Check voltage between
power supply terminals.

Correct the power circuit.

Loose connection

Check terminals of connec-
tors (CN1, CN2).

Tighten any loose parts.

Connector (CN1) external
wiring incorrect

Check connector (CN1)
external wiring

Refer to connection diagram
and correct wiring.

Servomotor or encoder
wiring disconnected.

Reconnect wiring

Overloaded

Run under no load.

Reduce load or replace with
larger capacity servomotor.

No speed/position
references input

Check reference input pins.

Correctly input speed/position
references.

Servomotor does
not start

/S-ON is turned OFF

Check settings of parameters
Pn50A.0 and Pn50A.1.

Turn /S-ON input ON.

/P-CON input function set-
ting incorrect

Check parameter Pn000.1.

Refer to section 5.3.5 and set
parameters to match
application.

Reference pulse mode
selection incorrect.

Refer to section 5.2.2

Correct setting of parameter
Pn200.0.

Encoder type differs from
parameter setting.

Confirm whether incremental
or absolute encoder is used.

Set parameter Pn002.2 to the
encoder type being used.

P-OT and N-OT inputs
are turned OFF.

Refer to section 5.1.2.

Turn P-OT and N-OT input
signals ON.

CLR input is turned ON

Check status of error counter
clear input.

Turn CLR input OFF.

SEN input is turned OFF.

When absolute encoder is
used.

Turn SEN input ON.

Servomotor

moves suddenly, \?VﬁiFXO%cgg:rggtencoder _ cl?;’fr%rcttow?gr?pter 3 and

then stops 9 : 9

Suddenly stops Alarm reset signal

during operation | (/ALM-RST) is turned ON . Sgrrnrr?\;:s%??en%fl ?}_\al_rm_ggfrn)
and will not because an alarm from ON 1o OlgF

restart occurred )

Unstable servo-
motor speed.

Defective wiring
connection to the motor.

Check the connections of the
power lead (U-, V-, and
W-phases) and the encoder
connectors.

Tighten any loose terminals or
connectors

Symptom

Cause

Comment

Solution

Servomotor vibrates
at approximately 200
to 400Hz.

high.

Speed loop gain value too

Reduce speed loop gain
(Pn100) preset value.

input wire too long.

Speed/position reference

Minimize length of speed/
position reference input
wire, with impedance not
exceeding several hundred
ohms

power cables.

Speed/position reference
input wire is bundled with

Separate reference input
wire at least 30cm from
power cables.
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Symptom

Cause

Comment

Solution

High rotation speed
overshoot on starting
and stopping.

Speed loop gain value too
high.

Reduce speed loop gain
(Pn100) preset value.
Increase integration time
constant (Pn101).

Speed loop gain is too low
compared to position loop
gain.

Increase the value of
parameter Pn100 (speed
loop gain).

Reduce the integration time
constant (Pn101).

Servomotor
overheated

Ambient temperature too
high

Measure servomotor ambient
temperature.

Reduce ambient tempera-
ture to 40°C maximum.

Servomotor surface dirty

Visual check

Clean dust and oil from
motor surface.

Overloaded

Run under no load.

Reduce load or replace with
larger capacity servomotor.

Abnormal noise

Incorrect mechanical
mounting

Servomotor mounting screws
loose?

Tighten mounting screws.

Coupling not centered?

Center coupling.

Coupling unbalanced?

Balance coupling.

Bearing defective

Check noise and vibration
near bearing.

Consult your Yaskawa
representative if defective.

Machine causing vibra-
tions

Foreign object intrusion, dam-
age, or deformation of sliding
parts of machine.

Consult with machine
manufacturer.

Speed reference 0V
but servomotor
rotates.

Speed reference voltage
offset applied

Adjust reference offset.
Refer to sections 7.2.4 and
7.2.5
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9.2.3 Alarm Display Table

A summary of alarm displays and alarm code outputs is given in the following table.

Alarm Display Table
Alarm Alarm Code Output ALM o
. Alarm Name Description
Display | ALO1 | ALO2 | ALO3 | Output
A.02 Parameter Breakdown " Eg@ﬁgmaﬂ?ta of servo amplifier
A03 Main Circuit Detection Detection data for power circuit
: Error is abnormal.
OFF | OFF | OFF OFF . «1 | The parameter setting is outside
A.04 Parameter Setting Error ' | ¢ aFI)IowabIe setting gr’ange.
e Servo amplifier and servomotor
Servomotor and Amplifier o
A.05 e capacities do not match each
Combination Error other.
o t or Heat Sink An overcurrent flowed through
vercurrent or Heat Sin the IGBT.
A.10 ON OFF OFF OFF Overheated™ Heat sink of servo amplifier was
overheated.
A.30 Regeneration Error * Regenerative circuit is faulty
: Detected » Regenerative resistor is faulty.
ON ON OFF OFF R i q
] egenerative energy exceeds
A.32 Regenerative Overload regenerative resistor capacity.
Main circuit DC voltage is
A40 Overvoltage excessively high.
OFF OFF ON OFF in circuit DC -
A41 Undervoltage gﬂxeggsgir\%jg Ili())W.voItage 1
Rotational speed of the motor is
A.51 ON OFF ON OFF Overspeed excessively high.
The motor was operating for
S several seconds to several tens
AT1 Overload: High Load of seconds under a torque
largely exceeding ratings.
The motor was operating
A72 Overload: Low Load continuously under a torque
exceeding ratings
ON ON ON OFF When the dynamic brake was
A.73 Dynamic Brake Overload Zgggggégo,}ﬁg%gﬂaec?@rg%/
dynamic brake resistor.
A 74 Overload of Surge The main circuit power was
) Current Limit Resistor frequently turned ON and OFF.
ATA Heat Sink Overheated 2) Icgrﬁggtte%hk of servo amplifier
*1' These alarms are not reset by the alarm reset signal (/ALM-RST). Eliminate the cause of
the alarm and then turn OFF the power supply to reset the alarms.
2 This alarm display appears only within the range of 30W to 1kW.
Notes: OFF: Output transistor is OFF.

ON: Output transistor is ON.
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Alarm Alarm Code Output ALM
. Alarm Name Description
Display | ALO1 | ALO2 | ALO3 | Output
All the power supplies for the abso-
A.81 ggziluteElfrnc;’c:der lute encoder have failed and position
up Erro data was cleared.
A.82 Encoder Checksum The checksum results of encoder
’ Error* memory is abnormal.
A.83 Absolute Encoder Battery voltage for the absolute
) Battery Error encoder has dropped.
A.84 é?r‘:')?lf te Encoder Data Received absolute data is abnormal.
OFF OFF OFF OFF The encoder was rotating at high
A.85 ét\alzcr)élgtgegncoder speed when the power was turned
ON.
The internal temperature of encoder
A.86 Encoder Overheated is too high.
Ab1 Reference Speed Input | The A/D converter for reference
) Read Error speed input is faulty.
Ab2 Reference Torque Input | The A/D converter for reference
) Read Error torque input is faulty.
* A system error occurred in the servo
A.bF System Alarm amplifier.
A.C1 gzggt(e)(;/ errun The servomotor ran out of control.
,I'-E\E)r%crﬂ:;edEncoder Clear The multi-turn for the absolute
A.C8 Multi-Turn Limit encoder was not properly cleared or
Setting Error® set.
Encod I
ON OFF ON OFF neoTer . Communications between servo
A.C9 Communications
: Error! amplifier and encoder is not possible.
Encoder P t
A.CA E:r(;c:*1er arameter Encoder parameters are faulty.
ACb Encoder Echoback Contents of communications with
) Error | encoder is incorrect.
. - Different multi-turn limits have been
A.CC ON OFF ON OFF I\I/:l)lij;t;'-l—r:g]ml‘e'wt't set in the encoder and servo
9 amplifier.
Position Error Pulse Position error pulse exceeded
A.do ON ON OFF OFF Overflow parameter (Pn505).
AE7 | OFF | ON | ON OFf | Option Unit Detection |- gption unit detection fails.
Power Line Open One phase is not connected in the
AF1 OFF ON OFF OFF Phase main power supply
CPFO00 - Digital operator (JUSP-OP02A-2)
Not Specified 'l?;glrzglrn(i)sps?g%t%rrror fails to communicate with servo
CPFO1 amplifier (e.g., CPU error).
A.-- OFF | OFF | OFF | ON Not an error Normal operation status
“1 These alarms are not reset by the alarm reset signal (/ALM-RST). Eliminate the cause of
the alarm and then turn OFF the power supply to reset the alarms.
2)  This alarm display appears only within the range of 30 to 1000W.
Notes: OFF: Output transistor is OFF.

ON: Output transistor is ON.
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9.2.4 List of Additional or Modified Alarm and Warning Displays
(Applicable only to SGDH amplifiers with version # 33000 or

higher)
Alarms
Alarm Code S
Output ervo .
Alarm Alarm |\ Name Cause Alarm Corrective
Display | « o o (ALM) Reset ! Actions
o o o Output
< < <

A.09 X X X X Dividing ratio The setting of dividing Not Correct the

setting error ratio (Pn212) is not available | setting of Pn212,
acceptable (out of fixed and turn OFF the
increments), or exceeds control power
the value for the and turn it ON
connected encoder again.
resolution.
When a linear motor is Not Check Un010,
connected: available | and correct the

A value higher than the setting. Turn

allowable maximum OFF the control
dividing ration calculated power and turn it
on the base of the linear ON again to
motor maximum speed enable the new
was set in Pn281. setting.

A.OA X X X b Encoder The mounted serial Not Replace the
model encoder is not supported available | servomotor with
unmatched by Z-II series servo >-l series servo

amplifier. amplifier
supported model.

A.55 @) x @) X Linear motors When a linear motor is Available | Reduce the
Max. speed connected setting in Pn384
setting error A value higher than the to the linear

linear motor maximum motor maximum
speed is set in Pn384. speed or less.

A.b3 X x X X Current The current sensor is Available | Check the
detection error | faulty, or the servomotor is servomotor

disconnected. power line wiring
Replace the
servo amplifier.

AF5 x O X x Servomotor The detected toque is Available | Check the

A.F6 disconnection 10% or less, but the com- servomotor
alarm manded torque reference power line wiring.

is 90% or more for 10ms. Replace the
This alarm is not activated servo amplifier.
in cases of BB due to

hardware issues. In those

cases, an A.F6 or Ab3is

generated instead.

*1:

Indicates whether the alarm can be reset or not after having removed the cause of alarm.
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9.2.5 Warning Displays

The correlation between warning displays and warning code outputs is shown in the

following table.
Warning Displays and Outputs
; Warning Code Outputs i
Vg/?rnllng V\'/\larnlng Meaning of Warning
ISplay ALO1 ALO2 ALO3 ame

This warning occurs before either of
the overload alarms (A.71 or A.72)
A.91 ON OFF OFF Overload occurs. If the warning is ignored and
operation continues, an overload
alarm may result.

This warning occurs before the
regenerative overload alarm (A.32)
occurs. If the warning is ignored and
operation continues, a regenerative
overload alarm may result.

Regenerative

A.92 OFF ON OFF Overload

Warnings (Additional Warning Display) (Applicable only to SGDH
amplifiers with version # 33000 or higher)

. Warning Code Output .
Warning . Corrective
) Warning Name Cause ;
Display | al01 | ALO2 | ALO3 Actions
A.90 x x x Excessive The position errors exceed the Reduce the position
position error setting in Pn51E. errors to the value
warning of Pn51E or less to
restore
automatically.
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9.2.6 Additional Sigma II Alarms

Alarm Code

A.08
A.33

A.76

AC2
A.C5
AF4

Descriptions
Linear scale pitch setting error.

Wrong input power. Amplifier is in AC input mode (Pn001.2=0), but has DC input; or vice
versa

Pre-charge contactor failure. Pre-charge contactor failed to close when SVON signal is
applied. Applicable to large capacity (22-55kW) amplifiers only.

Encoder output phase error. Applicable to linear scale only
Linear motor Hall sensor position detection error.

Magnetic contactor for Soft-Charge not closed after 500ms of PowerON. (Applicable to large
capacity drives only)

Alarm with Intelligent Option Boards (MP940, etc.) :

A.DI

AE0

AEl

A.E2
AE5
A.E6
AE7

Full-Closed Loop (FC100): FC encoder and motor encoder pulses discrepancy too large.
Check Pn206

Option board not connected/no response. At power on, the SGDH will check for 10 seconds if
the option board is connected. Check Pn004, it should be 0000.

Option board timed out. Timer in SGDH starts timing when control board function starts.
Timer currently is set for 10 sec.

Watch Dog Timer alarm. Option board and SGDH are out of synchronism.
MECHATROLINK synchronization error.
MECHATROLINK communication error (failed twice consecutively).

Option board not connected. After power on with option board connected, the option board is
removed while power is still on. Reset alarm with Fn014.

The following Alarms are generated by Option Boards:

A93
A94
A.95
A9F
A.b6
A.E9

A EA
A.Eb

A.EC
A.ED
A.EF

Low absolute encoder battery (NS600)

Data set up warning. Invalid or out of range data.

Invalid command warning. Inappropriate command was issued for the current control state.
1/O cable not connected (MP940 or MECHATROLINK cable disconnected).

Option board (JL-040) abnormal.

MP940 alarm. This alarm is generated by the MP940 when there is problem in the MP940.
Check MP940 for more information.

SGDH does not respond at power on or after reset.

SGDH initial access error. SGDH Power on start up confirmed, but response is absent or
faulty.

Watch Dog Timer error. SGDH ran away or WDT abnormal.
Command execution incomplete.

Controller Alarm



Sigma II User’s Manual Appendix A: Host Controller Connection Examples

A Host Controller Connection Examples

This appendix provides examples SGDH servo amplifiers
connected to typical host controllers. Refer to the manuals for
the host controller when actually connecting to them.

A.1 Connecting the GL-series MC20 Motion Module..........cccccoceeviriiiniincnicncnnens A-2
A.2 Connecting the CP-9200SH Servo Controller Module (SVA) ......ccccoeeievienenn. A-3
A.3 Connecting the GL-series B2813 Positioning Module...........cccocevviiiininncnnen. A-4
A.4 Connecting OMRON's C500-NC221 Position Control Unit.........ccccecvereevuennnee A-5
A.5 Connecting OMRON's C500-NC112 Position Control Unit.........c.cccervenennee A-6
A.6 Connecting MITSUBISHI's AD72 Positioning Unit..........cccceeerienenieneenennns A-7
A.7 Connecting MITSUBISHI's AD75 Positioning Unit..........cccceverienenieneenennns A-8
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A.1 Connecting the GL-series MC20 Motion Module

The following diagram shows an example of connecting to the GL-series MC20 Motion
Module. In this example, the servo amplifier is used in Speed Control Mode.

Yaskawa's
MC20

MC Unit

PA
*PA
PB
*PB
PC
*PC
VREF
SG
BAT
BATO
+24V
SVON
PCON
SEN
0SEN
ALMRST
ALM
ALMO

*1

Servopack

SV1
1 2N
2 L PY
3 | |
4 R
5 l |
6 TP
7 | I
8 TPy
9 -
10 P
19 L
13 | |
14 EE
" : 1
12 Py
15 ! |
16 ! |
17 ! |

»y

FG (connector frame)

These pin numbers are the same for SV2 to SV4.
P} Indicates twisted pair wires.

SGDM
L1C

L2C
L1
L2
L3

Servomotor

A1)

PAO
*PAO
PBO
*PBO m
PCO b
*PCO .
VREF ]
SG CN2
BAT (+)
BAT (-)
+24VIN
SON
PCON
SEN
SG
ALMRST
ALM+
ALM-

@E<c
9
>
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A.2 Connecting the CP-9200SH Servo Controller Module (SVA)

The following diagram shows an example of connecting to the CP-9200SH servo
controller Module (SVA). In this example, the servo amplifier is used in Speed Control

Mode.
Servopack
SGDM
L1C
, L2C U
Yaskawa's L1
CP9200SH SVA P v
L3 W
| on | = -
CN
+24V ;; (//—\\\ 47 +24VIN
DOO ! ! 40 SON
DO1 ;g i i j; PCON
DO2 ‘ ‘ NOT
bos (7 — 4 @ PO
DO4 ‘ ‘ ALMRST
b2 OA9 : : 21 TGON+
i i 28 TGON-
b O : : 237 vemP+
18 ! ! VCMP-
DIO ; ; 291 SRDY+
“ ; ; SRDT-
DI3 (¢ : : 3 ALM+
024V ; ; 32 ALM-
= ma 23— BAT()
1 " i ) i 4 oAT0)
SENS ! ! SEN
SENSG (22 L Pi 2.5 s
INA . T g VREF
ov 7 ; ; SG
TLIMP 8 ; ; TREF
TLIMPG - O5 ; ;
PA Oy i : PAO
PAL O ! !
PB 13 : | PBO
PBL Oy : ;
PC : . PCO
pcL (O12 : :
PGOV 9
Connector shell

P} Indicates twisted pair wires.

Servomotor

A (1)
B(2)
C@)
D (4)
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A.3 Connecting the GL-series B2813 Positioning Module

The following diagram shows an example of connecting to the GL-series B2813
Positioning Module. In this example, the servo amplifier is used in Position Control
Mode.

Servopack

*2

024 V+24 \/ Yaskawa's Servomotor

1l JavscB2s13
o

20 SERVO
NORMAL PULS

() DECELERA *PULS

TION LS SIGN
O START +SIGN }@
O STOP CLR
*CLR
+12V ov
+24V 024V

*1. The ALM signal is output for approximately two seconds when the power is turned
ON. Take this into consideration when designing the power ON sequence. The ALM
signal actuates the alarm detection relay 1Ry to stop main circuit power supply to the
servopack.

*2. Set user parameter Pn200.0 to 1.

*3. Connect the shield wire to the connector shell.

P4 indicates twisted pair wires.
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A.4 Connecting OMRON's C500-NC221 Position Control Unit

The following diagram shows an example of connecting to an OMRON C500-NC221
Position Control Unit. In this example, the servo amplifier is used in Speed Control

Mode.
Servopack
SGDM
L1C Servomotor
A1
I/O Power Supply L2C v 5 22))
C500NC221 @—"—’ 24V L1 v
(Made by OMRON) L= » 024 V. L2 W c@
X axis (Y axis) L3 @ D (4
ON when
+24V positioning i Lo
( canceled. : !
CCWL. ’
STPX ; ON when| L/
— 4 proximity is
ORGX , detected.
EMGX ’ CN1
CWLX v | = IRY »
DC GN > ALM+ CN1
DC GN ALM- POT ()42
3Ry
+24VIN
i NOT ()43, 024V
4RY
OuUT1X SON
xouT (-2(25) VREF (TREF)
XAG 8 (24) SG
xa O-L(23) PAO
XA (6(22) 3 *PAO
xB (-2(21) PBO
XB A4(20) “PBO
xC N16.(14) PCO
XC *PCO
ov SG
*2 Connec @
tor shell

*1. The ALM signal is output for approximately two seconds when the power is turned
ON. Take this into consideration when designing the power ON sequence. The ALM
signal actuates the alarm detection relay 1Ry to stop main circuit power supply to the
servopack.

*2. Connect the shield wire to the connector shell.

*. P4 indicates twisted pair wires.

Note Only signals applicable to OMRON’s C500NC221 Position Control Unit and

Yaskawa’s SGDM servo amplifier are shown here.
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A.5 Connecting OMRON's C500-NC112 Position Control Unit

The following diagram shows an example of connecting to the OMRON C500-NC112
Position Con trol Unit. In this example, the servo amplifier is used in the position control

mode.
Servopack
Servomotor
C500NC112 1/0 Power Supply
(Made by OMRON) i
+24V » 012V
+12V[I 1B
CW LIMITO ’
CCW LIMITO ’ v
EMERGENCY STOF o LRX01/A2/CNT +24VIN . External
INTERRUPTO) T@q ~M0195 pc SON ‘ ggwelr
ORIGINO ‘1 ) Vu 20 *QCO POT +25)lpVy
ORIGIN PROXIMITYO 3 /QV * NOT
LOCALL-SA - 8 7] 1Ry 14 ALM+ Hav
+24\/
READYo : 3E§ ALM-
+5 +5V
PULSE OUTPUTI 9B

*1. The ALM signal is output for approximately two seconds when the power is turned
ON. Take this into consideration when designing the power ON sequence. The ALM
signal actuates the alarm detection relay 1Ry to stop main circuit power supply to the
servopack.

*2. Set the user parameter Pn200.0 to 1.

*3. Manufactured by Yaskawa Controls Co.

Note Only signals applicable to OMRON’s C500NC112 Position Control Unit and

Yaskawa’'s SGDM servo amplifier are shown here.



Sigma II User’s Manual Appendix A: Host Controller Connection Examples

A.6 Connecting MITSUBISHI's AD72 Positioning Unit

The following diagram shows an example of connecting to the MITSUBISHI AD72
Positioning Unit. In this example, the servo amplifier is used in Speed Control Mode.

Servopack
L SGDM Servomotor
1/0 Power Supply A1)
- 1 y +24 L2C U B
ey L1 v ca
AD 72 | +24V= »024 V. L2 W (
(Made by MITSUBISHI2 L3 @ D (4)
CONT @
1 —° ONwhenj
srort 2| o'y lesiae) 1#3
DOG —0 o—ib{:Nwhen }
e
SERVO Betected. 0 47 +24VIN
1 40
SVON'Y SON
3 1 31 CN1
SC i LU
READY| , 1Ry POT
0O 53;9 ALM-
SPEED > 510y VREF (TREFNOT (%% gl—e 024 V
6 Pl ( 3G
REFEREN
ENCO
4 3
PULSE AL 5 4, P} | 3 *PBO
‘ ‘ PBO
! : 339 pAO
PULSE Bt 8 P 34%pA0
0 L 195 pco
PULSE 1 :Pt | 208+pcO
OV 3 | | 1 SG
6
»
8& 9 *3 Connector @
shell

1.

*2.
*3.

*

Not

The ALM signal is output for approximately two seconds when the power is turned

ON. Take this into consideration when designing the power ON sequence. The ALM

signal actuates the alarm detection relay 1Ry to stop main circuit power supply to the

servopack.

Pin numbers are the same for both the X axis and the Y axis.

Connect the connector wire of the cable to the connector shell.

P4 indicates twisted pair wires

e Only signals applicable to MITSUBISHI's AD72 Positioning Unit and Yaskawa'’s
SGDM servo amplifier are shown here.
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A.7 Connecting MITSUBISHI's AD7S Positioning Unit

The following diagram shows an example of connecting to the MITSUBISHI AD75
Positioning Unit. In this example, the servo amplifier is used in Position Control Mode.

Servopack
Servomotor
SGDM
U
L1c A
L2C v B2
L1 w cE)
1/0 Power Supply ::2 @ D @)
o 7 +24V
AD75 ‘ I- } L
(Made by MitsubisHi)t24v — > 024V
X axis
(Y axis)
26
* 1Ry
READYO L | 55 4
ON when
14 4: positioning|is +24 'V
STOP b {canceled. }
506 L1 — ON whe SON °
OG O O—9 proximity is POT 0
detected.
24 194 PCO NOT 00 024V
PGO 1 25 2oi PCO
o 1RV 314y ALM+
7]
32, ALM-
PULSE 3 77y PULSE
21 8 () *PULSE
4 11/ SIGN
SIGN T 22 124 516N
2.2KW
[ — 15, CLR
L
5 1410 1R
CLEAR 23

*1.  The ALM signal is output for approximately two seconds when the power is turned
ON. Take this into consideration when designing the power ON sequence. The ALM
signal actuates the alarm detection relay 1Ry to stop main circuit power supply to the
servopack.

Note Only signals applicable to MITSUBISHI's AD75 Positioning Unit and Yaskawa's

SGDM servo amplifier are shown here.
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B List of Parameters

This appendix lists the parameters, switches, input signal
selections, out put signal selections, auxiliary functions, and
monitor modes for SGDH servo amplifiers.

B.l  Par@meters...ccuueeiiiieiiieeiiie ettt ettt B-2
B.1.1 List of Additional and Improved Parameters (Applicable only to SGDH
amplifiers with version #33000 or higher) .........ccccoceeveiienieniiieniiecieeiens B-5

B2 SWILCRES ... B-8
B.2.1 Additional Switches (Applicable only to SGDH amplifiers with version
#33000 OF h1GHET)..c.eiiiiiiiieiie e B-12

B.3  Input Signal SEIECtiONS .......cocueriiriiriiriiiienierieeeet ettt B-13
B.4 Output Signal Selections.........ccceevirieiiniineiienieeeeeeeee e B-15
B.4.1 Additional Output Signal Selection (Applicable only to SGDH amplfiers

with version # 33000 Or higher).........ccccveeviiiiriiiiiiieeece e B-16

B.5 Auxiliary FUNCHONS ......ccoviiiiiieeiieeiieeteeee ettt en B-17
B.5.1 Detail of Fn011 (Motor Model Display)........cccceeevveeeieencieeeiieeiee e, B-18

B.6 MONItOT MOMES .....oouiiiiiiiiiiiieiietccce et B-19
B.7 List of Added & Changed Parameters ...........cccccveeevieeeriieeiiieeiee e B-20
B.7.1 Parameter LISt .......c.coouieiiiiiiiiieeiiee e B-20
B.7.2 SWItCh LISt e B-22
B.7.3 Input Signal Selection List.......c.cccceriiiiriiniiiiniiniieececieseece B-23
B.7.4 Output Signal Selection List........ccccoceeviriinieniniiniiniencneceneeiee B-24
B.7.5 MONIOT LASt ..couiiiiiiiieiii ettt B-24
B.7.6 Auxiliary Function List.........ccccooiiiiiiiiiiiie e B-24
B.7.7 Alarm and Warning LiSt..........cceecieriiiiienienieeieeeieee e B-25
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B.1 Parameters

The following list shows parameters and their settings.

Cat. Parameter Name Unit Setting Defa_lult Reference
Number Range Setting
Pn000* Function Selection Basic Switches — — 0000 % 13 15
-g Function Selection Application 512,
T [ Pnoots | CUACION SO PP — — 0000 5.4.2,
% % 5.5.7
Uc) = Function Selection Application 528,
& S | Pn002* . PP — — 0000 5.2.9,
= ® Switches
Sa 5.7.2
> Function Selection Application
e Pn003 Switches 3 — — 0002 6.5
Pn100 Speed Loop Gain Hz 1 to 2000 40 6.2.1
Pn101 Speed Loop Integral Time Constant 0.01ms EAH 2000 6.2.1
Pn102 Position Loop Gain s 1 to 2000 40 6.2.1
Pn103 Inertia Ratio % 0 to 10000 0 66532'31’.
Pn104 2nd Speed Loop Gain Hz 1 to 2000 40 —
2nd Speed Loop Integral Time 15 to
Pn105 Constant 0.01ms 51200 2000 —
Pn106 2nd Position Loop Gain s 1 to 2000 40 —
Pn107 Bias rpm 0 to 450 0 6.2.4
Pn108 Bias Width Addition ref. units 0 to 250 7 6.2.4
g Pn109 Feed-Forward % 0to 100 0 6.2.2
%g Pn10A Feed-Forward Filter Time Constant 0.01ms 0 to 6400 0 —
O g | Pn10B* Gain-Related Application Switches — — 0000 6.2.5*
5_“ Pn10C Mode Switch Torque Reference % 0 to 800 200 6.2.5
Pn10D Mode Switch Speed Reference rem 0 to 10000 0 6.2.5
Pn10E Mode Switch Acceleration 10rpm/s 0 to 3000 0 6.2.5
Pn10F Mode Switch Error Pulse ref. units 0 to 10000 0 6.2.5
Pn110* Online Autotuning Switches — — 0010 6.3.4
Pn111 Speed Feedback Compensation*** % 1 to 500 100 6.2.6
Reserved parameters (Do not
Pn112 change.) % 0 to 1000 100 —
Pn113 — 0 to 10000 1000 —
Pn114 — 0 to 400 200 —
Pn115 — 0 to 1000 32 —
Pn116 — 0 to 1000 16 —
Pn117 % 20 to 100 100 —
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Cat. Parameter Name Unit Setting Defgult Reference
Number Range Setting
Pn118 % 20 to 100 100 —
Pn119 s 1 to 2000 50 —
Pn11A 0.1% 1 to 2000 1000 —
g Pn11B Hz 11to 150 50 —
© Pn11C Hz 1to 150 70 —
g Pn11D Reserved parameters (Do not % 1to 150 100 —
& [Pn11E change). % 1to 150 100 —
-% Pn11F ms 1 to 2000 0 —
o Pn120 0.01ms 1t0 51200 0 —
Pn121 Hz 10 to 250 50 —
Pn122 Hz 0 to 250 0 —
Pn123 % 0 to100 0 —
* Position Control Reference Selection
Pn200 Switches — — 0000 5.2.2
. - 16 to
Pn201 PG Divider p/r 16384 16384 5.2.3
o Pn202* Electronic Gear Ratio (Numerator) — 1 to 65535 4 5.2.5
Q f 7 "
= * Electronic Gear Ratio (Denominator)
g Pn203 (See note 3). — 1 to 65535 1 5.25
0]
b Position Reference Accel/Decel
& Pn204 Parameter 0.01ms 0 to 6400 0 6.1.2
§ | Pn205* Multi-Turn Limit Setting** rev 0 to 65535 65535 5.7.2
D 513 to
S Pn206 Reserved parameter (Do not change). P/rev 65535 16384 —
Pn207* Position Control Function Switches* — — 0000 65.12.29'
Position Reference Movement
Pn208* Averaging Time 0.01ms 6 to 6400 0 6.1.2
; 0.01V/ rated 150 to
Pn300 Speed Reference Input Gain speed 3000 600 5.21
0 Pn301 Speed 1 rpm 0 to 10000 100 5.2.6
% Pn302 Speed 2 rpm 0 to 10000 200 5.2.6
% Pn303 Speed 3 rom 0 to 10000 300 5.2.6
c‘:“ Pn304 Jog Speed rpm 0 to 10000 500 5.3.2
3 Pn305 Soft Start Acceleration Time ms 0 to 10000 0 6.1.1
® | Pn306 Soft Start Deceleration Time ms 0 to 10000 0 6.1.1
(/) . .
Pn3o7 | gheed Reference Filter Time 0.01ms 01065535 | 40 —
Pn308 Speed Feedback Filter Time Constant 0.01ms 0 to 65535 0 6.2.6
Pn400 | Torque Reference Input Gain O-EC\)ﬁgﬁfd 10 to 100 30 5.2.7
Torque Reference Filter Time
g Pn401 Constant 0.01ms 0 to 65535 100 6.1.5
© Pn402 Forward Torque Limit % 0 to 800 800 513
g Pn403 Reverse Torque Limit % 0 to 800 800 5.1.3
& Pn404 Forward External Torque Limit % 0 to 800 100 5.1.3
g Pn405 Reverse External Torque Limit % 0 to 800 100 513
g Pn406 Emergency Stop Torque % 0 to 800 800 51.2
= Pn407 Speed Limit during Torque Control rem 0 to 10000 10000 5.2.7
Pn408 Torque Function Switches — — 0000 6.1.6
Pn409 Notch Filter Frequency Hz 50 to 2000 2000 6.1.6
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Cat. Parameter Name Unit Setting Defgult Reference
Number Range Setting
Pn500 Positioning Completed Width ref. units 0 to 250 7 5.5.3
g Pn501 Zero Clamp Level rpm 0 to 10000 10 543
@ Pn502 Rotation Detection Level rpm 1 to 10000 20 55.5
1S — -
@ Pn503 Speed Coincidence Signal Output rpm 0 to 100 10 5.5.4
8 Width
Q Pn504 NEAR Signal Width ref. units 1 to 250 7 55.8
S Pn505 Overflow Level 256 ref. units | 1 to 32767 1024 6.2.1
(;T Pn506 _I?irrilée Reference Servo OFF Delay 10ms 0to 50 0 5.4.4
Pn507 Brake Reference Output Speed Level rem 0 to 10000 100 5.4.4
Pn508 EL’I‘.',?QQ l{ﬂogt(?{%ge'faﬁfg;e”ce Output 10ms 10 to 100 50 5.4.4
» | Pn509 Momentary Hold Time ms 20 to 1000 20 559
g Pn50A* Input Signal Selections 1 — — 2100 5.3.3
g Pn50B* Input Signal Selections 2 — — 6543 5.3.3
EE Pn50C* Input Signal Selections 3 — — 8888 5.3.3
o Pn50D* Input Signal Selections 4 — — 8888 5.3.3
% Pn50E* Output Signal Selections 1 — — 3211 534
% Pn50F* Output Signal Selections 2 — — 0000 5.34
n Pn510* Output Signal Selections 3 — — 0000 5.3.4*
Pn511 Reserved parameter (Do not change). — — 8888 —
Pn512* Output Signal Reversal Settings — — 0000 5.34
g é Pn600 Regenerative Resistor Capacity ¢ 10W capc:azzci)ty’:‘ 0 5.6.1
S E
OE Pn601 Reserved parameter (Do not change.) — — 0 —

*  After changing these parameters, cycle the main circuit and control power supplies to enable the
new settings.
** The multi-turn limit is valid only when parameter Pn002.2 Absolute Encoder Usage is set to "2". The
value will be processed in the range of "+32767 to -32768" for other settings even if the value is changed.
There is no need to change the multi-turn limit except for in special cases. Be careful not to change the
setting unless necessary.

skesksk

B For SGDH at version #3300 or higher. See Sec. B7.
€ Normally set to "0". When using an external regenerative resistor, set to the derated capacity (W) of

the regenerative resistor.

The setting of parameter Pn111 is valid only when parameter Pn110.1 is set to 0.

« The upper limit is the maximum output capacity (W) of the servo amplifier.
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B.1.1 List of Additional and Improved Parameters (Applicable only to

SGDH amplifiers with version #33000 or higher)

This chapter describes the parameters added or improved in the upgraded version

products.
B Parameters
The specifications shown in shaded column are the modified items.
Cat. Paramete Name Unit Lower Limit Uppgr Factpry Remarks
r No. Limit Setting
Pn004 Function Selection The
Application settings on
Switches 4 1 - 0000H 1110H 0000H | 2nd and
cct 3rd digits
0.0+«
== are added.
co&
R D“«_s Pn080 Function Selection The setting
Basic Switches on 3rd digit
(Only for linear - 0000H el 0000H | is added.
motors) !
Pn103 Moment of Inertia % 0 20000 0 Upper limit
Ratio ° is modified.
Pn10B Gain-related The setting
Application - 0000H 2314H 0000H | on2nd digit
Switches " is added.
»| Pn110 Online Autotuning Modificatio
-3 Switches n only for
%% 2 large-
Ogs - 0010H 3212H 0000H | capacity
& Servo
Amplifiers’
2
Pn124 Automatic Gain Newly
Switching Timer ms L 10000 100 added
Pn125 Automatic Gain Reference 1 250 7 Newly
Switching Width Unit added
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Value

Paramete Name Unit Lower Limit Uppgr Factpry Remarks
r No. Limit Setting
Pn207 Position Control The setting
Function Switches - 0000H 1111H 0000H [ on2nd digit
1 is added.
Pn212 PG Dividing Ratio 107374182 Newly
*1 and 3 pulse 0000000016 4 2048 added
" Pn217 Reference Pulse Newly
58§ Inpu_t o x1 1 99 1 added
%% g Multiplication
oL E
o 5 Pn218 Reference Pulse Newly
Multlp_llcatlon _ _ 0000H 0001H 00ooH | @dded
Function Selection
*1
Pn281 PG Dividing Ratio Upper limit
(Only for linear pulse/ is modified
motors) *1 scale pitch 1 — 20 from 256 to
255.
Pn309 Reserved (Do not Newly
S change.) Pm 0 500 60 added
3835
c%% g Pn384 Motor Max. Speed Newl
*s (Only for linear 100mm/s 1 100 50 adden
motors)
Pn408 Torque-related The setting
Function Switches Al 0000H 0101H 0000H | on2nddigit
is added.
Pn40A Notch Filter Q Newly
oo g Value x0.01 50 400 70 added
S2%
S §| Pn4oB Second Stage Newly
s Notch Filter Hz 50 2000 2000 | added
Frequency
Pn40C Second Stage Newly
Notch Filter Q x0.01 50 400 70 added




Sigma II User’s Manual

Appendix B: List of Parameters

Cat. Paramete Name Unit Lower Limit Uppgr Factpry Remarks
r No. Limit Setting
Pn510 Output Signal The setting
Selections 3 ™1 - 0000H 0333H 0000H | on 2nd digit
is added.
Pn513 Input Signal Newly
* - 0000H OOFFH 0088H
Selections 5 ' added
Pn51A Position Error Lower limit
Level Between is modified
Motor and Load from 1 to O.
Reference Factory
Unit v 32767 L Setting is
o 2 modified
32 from 10 to
S e 0
o0 ® .
B8
& Pn51B Reserved (Do not 256 Newly
change.) Reference 1 32767 100 added
Unit
Pn51C Reserved (Do not Newly
change.) rpm 0 10000 450 added
Pn51E Excessive Newly
Position Error % 0 100 0 added
Warning Level
Pn584 Linear Motor Self- %/Maxi- Newly
Cooling Ratio mum 0 100 0 added
Speed

*1:

*2:

*3:

After changing these parameters, turn OFF the control power supply and then turn it ON again to enable the
new settings.

The factory setting of Pn110.0 for large-capacity (more than 15 kW) servo amplifiers is different from the
others:

15 kW or less: Pn110.0 =0 (Tunes only at the beginning of operation)

More than 15 kW: Pn110.0 = 2 (Autotuning not performed)

The upper limit differs depending on the resolution (number of bits) of the encoder connected to the servo
amplifier.

Upper Limit: (2 numbers of encoder bits) / 4

When no encoder is connected, the value in the above list is the upper limit.

For further information on the restrictions, refer to 4.2 Additional Setup Procedures in Trial Operation.
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B.2 Switches

The following list shows the switches and their default settings.

Parameter

Digit
Place

Name

Setting

Description

Default
Setting

Pn000
Function Selection Basic Switches

Direction
Selection

Sets CCW as forward direction.

Sets CW as forward direction (reverse rotation
mode).

Control Method
Selection

Speed control (analog reference).

Position control (pulse train reference).

Torque control (analog reference).

Internal set speed control (contact reference).

Internal set speed control (contact reference)/Speed
control (analog reference).

Internal set speed control (contact reference)/Position
control (pulse train reference).

Internal set speed control (contact reference)/Torque
control (analog reference).

Position control (pulse train reference)/Speed control
(analog reference).

Position control (pulse train reference)/Torque control
(analog reference).

Torque control (analog reference)/Speed control
(analog
reference).

Speed control (analog reference)/Zero clamp.

Position control (pulse tra.in reference)/Position
control (Inhibit)

Axis Address

Sets servo amplifier axis address.

Reserved

Pn001
Function Selection Application Switches

Servo OFF or
Alarm Stop
Mode

Stops the motor by applying dynamic brake (DB).

Stops the motor by applying dynamic brake (DB) and
then releases DB.

Makes the motor coast to a stop state without using
the dynamic brake (DB).

Overtravel
Stop Mode

Same setting as Pn001.0 (Stops the motor by
applying DB or by coasting.)

Sets the torque of Pn406 to the maximum value,
decelerates the motor to a stop, and then sets it to
servo lock state.

Sets the torque of Pn406 to the maximum value,
decelerates the motor to a stop, and then sets it to
coasting state.

AC/DC Power
Input Selection

Not applicable to DC power input: Input AC power
supply through L1, L2, and (L3) terminals.

Applicable to DC power input: Input DC power supply
through (+)1 and (-) terminals.

Warning Code
Output Selec-
tion

ALO1, ALO2, and ALO3 output only alarm codes.

ALO1, ALO2, and ALO3 output both alarm codes and
warning codes. While warning codes are output,
ALM signal output remains ON (normal state).
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Digit . - Default
Parameter Place Name Setting Description Setting
® Speed Control 0 None.
% o’;ﬁ?m ontro 1 Uses T-REF as an external torque limit input.
s 0 (T-REF 2 Uses T-REF as a torque feed-forward input. 0
2 Terminal ——
5 Allocation) 3 Uses T-REF as an external torque limit input when
= P-CL and N-CL are ON.
~ % Torque Control 0 None.
oQq Option
2< 1 (V-REF e 0
o _5 Terminal 1 Uses V-REF as an external speed limit input.
g Allocation)
g 9 Absolute 0 Uses absolute encoder as an absolute encoder. 0
5 Encoder Usage 1 Uses absolute encoder as an incremental encoder.
g DO NOT CHANGE
2 3 Not used. 0 (Turns OFF PG output for full-closed option card, 0
FC100)PG output is OFF if set to 1.
0 Motor speed: 1V/1000rpm. 2
1 Speed reference: 1V/1000rpm.
2 Torque reference: 1V/100%.
® 3 Position error:  0.05V/1 reference units.
% Analog 4 Position error:  0.05V/100 reference units.
s Monitor 1 5 Reference pulse frequency (converted to rpm): 1V/
<g ;ochue 1000rpm.
2 0 Morttor - 6 Motor speed x 4: 1V/250rpm.
2 7 Motor speed x 8: 1V/125rpm.
28 0
o< 1 Analog 8
as Monitor 2 9
g Speed
2 Reference A
3 Monitor B
S c Reserved parameter (Do not change.).
2
E D
E
F
2 Not used. — — 0
3 Not used. — — 0
0 Uses internal torque reference as the condition (Level
setting: Pn10C).
® 1 Uses speed reference as the condition (Level
% setting: Pn10D).
= Mode Switch . ™ -
S 0 h Uses acceleration as the condition (Level setting: 0
3 Selection 2 Pn10E).
c
\cna_a 2 3 Uses error pulse as the condition (Level setting:
£ 5 Pn10F).
o 4 No mode switch function available.
<
c 1 Speed Loop 0 Pl control. 0
8 Control Method 1 IP control.
2 Not used. 0 — 0
3 Reserved Oto2 Reserved parameter. (Do not change). 0
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Digit . - Default
Parameter Place Name Setting Description Setting
0 Tunes only at the beginning of operation.
® Online Auto-
% 0 tuning Method 1 Always tunes. 0
.§ 2 Does not perform autotuning.
N Speed Feed- 0 Enabled.
o2 1 back Compen- 1
=£ sation 1 Disabled.
£ g Selection
5 — -
Z Friction Com- 0 Friction compensation: Disabled.
_g 2 pensation 1 Friction compensation: Small. 0
5 Selection 2 Friction compensation: Large.
3 Reserved 0-3 Reserved parameter (Do not change). 0
0 Sign + pulse, positive logic.
1 CW + CCW, positive logic.
2 A phase + B phase (x1), positive logic.
§ 3 A phase + B phase (x2), positive logic.
.% Reference 4 A phase +B phase (x4), positive logic.
D 0 Pulse Form ian + ; ; 0
D 5 Sign + pulse, negative logic.
% 6 CW +CCW, negative logic.
% 7 A phase + B phase (x1), negative logic.
oz 8 A phase + B phase (x2), negative logic.
I % 9 A phase + B phase (x4), negative logic.
c . .
o 3]—_) 0 Clears error counter when the signal goes high.
& Error Counter 1 Clears error counter at the rising edge of the signal.
= 1 Clear Signal - 0
I Form 2 Clears error counter when the signal goes low.
é 3 Clears error counter at the falling edge of the signal.
S 0 Clears error counter at the baseblock.
= 2 Clear 1 Does not clear error counter. (Possible to clear error 0
£ Operation counter only with CLR signal).
2 Clears error counter when an alarm occurs.
) ) 0 Reference input filter for line driver signals.
3 Filter Selection - - - 0
1 Reference input filter for open collector signals.
» Position 0 Acceleration/deceleration filter.
2 0 Reference :
S Filter Selection 1 Average movement filter.
2 -
(0] 1 Position 0 Disabled.
[ .
S Control Option 1 Uses V-REF as a speed feed-forward input.
s g 2 —
S 0
ao
<
S
c 3 —
i)
.‘%‘
o
o

B-10
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Digit . - Default
Parameter Place Name Setting Description Setting
8 0 Notch Filter 0 Disabled.
S Selection 1 Uses a notch filter for torque reference.
& 1
S 2
Q8
i 0
e Not used. — —
3 3
@)
)]
=]
g
o
|_

B-11
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B.2.1 Additional Switches (Applicable only to SGDH amplifiers with
version #33000 or higher)

Parameter | = 8 g g g
No g’ © Name ':g Description 5 % Remarks
' o » $ o
Pn004 5 Fixed parameter 0 ? 0
Function (Do not change.)
Selection :
Application 3 Fixed parameter 0 ? 0
Switches (Do not change.)
Pn080 Allowable maximum Fix the maximum motor The setting on 3rd
Function motor speed/ 0 speed, and calculate the digit is added.
Selection dividing ratio allowable maximum
Basic calculation dividing ratio.
Switches 3 selection 0
(Only for (The result of Fix the maximum dividing
linear calculation is 1 ratio, and calculate the
motors) displayed in allowable maximum motor
Un010.) speed.
Pn10B Automatic gain 0 Automatic gain switching The setting 2nd
Gain switching selection disabled digit is added.
Application
Switches 1 Position reference
2 0
2 Position error
3 Position reference and
position error
Pn207 Dividing ratio 0 | Use Pn201 (16-bit or less) The setting on
Position parameter selection 2nd digit is added.
Control 2 Use Pn212 (17-bit or 0
Function 1 | more)
Switches
Pn218 Reference pulse 0 | Disabled Newly added
0 multiplication 0
function selection 1 | Enabled
Pn408 Second stage notch 0 | Disabled The setting on
Torque 5 filter selection 0 2nd digit is added.
Function 1 Enabled
Switches

B-12
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B.3 Input Signal Selections

The following list shows input signal selections and their default settings.

Digit . - Default
Parameter Place Name Setting Description Setting
Sets the input signal allocation for the
) ) 0 sequence to the same one as for the
0 IMnggL&gnal Allocation SGDB servo amplifier?). 0
1 Possible to freely allocate the input
signals.
0 Inputs from the SI0 (CN1-40) input
terminal.
1 Inputs from the SI1 (CN1-41) input
terminal.
2 Inputs from the SI2 (CN1-42) input
terminal.
3 Inputs from the SI3 (CN1-43) input
terminal.
4 Inputs from the SI4 (CN1-44) input
terminal.
5 Inputs from the SI5 (CN1-45) input
terminal.
6 Inputs from the SI6 (CN1-46) input
terminal.
Pn50A 1 /S-ON Signal Mapping 7 Sets signal ON. 0: SI0
(Servo ON when low.) 8 Sets signal OFF. '
9 Inputs the reverse signal from the SI0
(CN1-40) input terminal.
A Inputs the reverse signal from the SI1
(CN1-41) input terminal.
B Inputs the reverse signal from the SI2
(CN1-42) input terminal.
C Inputs the reverse signal from the SI3
(CN1-43) input terminal.
D Input the reverse signals from the S14
(CN1-44) input terminal.
E Inputs the reverse signal from the SI5
(CN1-45) input terminal.
F Inputs the reverse signal from the SI6
(CN1-46) input terminal.
/P-CON Signal Mapping .
2 (Pcontrol when low.) OtoF Same as above. 1: S
P-OT Signal Mapping (Ove- .
3 travel when high.) OtoF Same as above. 2: SI2
N-OT Signal Mapping .
0 (Overtravel when high.) OtoF Same as above. 3: SI3
/ALM-RST Signal Mapping .
- 1 (Alarm reset when low.) OtoF Same as above. 4: Sl4
/P-CL Signal Mapping .
2 (Torque control when low.) OtoF Same as above. 5: SIS
IN-CL Signal Mapping .
3 (Torque control when low.) Oto8 Same as above. 6: SI6

B-13
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Digit . - Default
Parameter Place Name Setting Description Setting
/SPD-D Signal Mapping
0 (Internal Set Speed OtoF Same as above. 8: OFF
Selection)
/SPD-A Signal Mapping
1 (Internal Set Speed OtoF Same as above. 8: OFF
Pn50C Selection)
/SPD-B Signal Mapping
2 (Internal Set Speed OtoF | Same as above. 8: OFF
Selection)
/C-SEL Signal Mapping .
3 (Control Mode Switching) OtoF | Same as above. 8: OFF
[ZCLAMP Signal Mapping .
0 (Zero Clamping) OtoF | Same as above. 8: OFF
/INHIBIT Signal Mapping
1 (Disabling Reference OtoF Same as above. 8: OFF
Pn50D Pulse)
/G-SEL Signal Mapping .
2 (Gain Switching) OtoF Same as above. 8: OFF
3 (Reserved) OtoF | Same as above. 8: OFF
Pn513 0 /PSEL Signal Mapping 0 Inputs from the SI0 (CN1-40) 8: Set
(Reference pulse input input terminal. signal
multiplication) ] Inputs from the SI1 (CN1-40) OFF
input terminal.
2 Inputs from the SI2 (CN1-40)
input terminal.
3 Inputs from the SI3 (CN1-40)
input terminal.
4 Inputs from the SI4 (CN1-40)
input terminal.
5 Inputs from the SI5 (CN1-40)
input terminal.
6 Inputs from the SI6 (CN1-40)
input terminal.
7 Sets signal ON.
8 Sets signal OFF.
9 Inputs the reverse signal from SI0
(CN1-40) input terminal.
A Inputs the reverse signal from the
SI1 (CN1-40) input terminal.
B Inputs the reverse signal from the
S12 (CN1-40) input terminal.
c Inputs the reverse signal from the
SI3 (CN1-40) input terminal.
D Inputs the reverse signal from Sl4
(CN1-40) input terminal.
E Inputs the reverse signal from SI5
(CN1-40) input terminal.
E Inputs the reverse signal from SI6

(CN1-40) input terminal.

*1

When Pn50A.0 is set to O for the SGDH servo amplifier, only the following modes are compati-
ble: Pn50A.1=7, Pn50A.3=8, and Pn50B.0=8.
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B.4 Output Signal Selections

The following list shows output signal selections and their default settings.

Digit . . Default
Parameter Place Name Setting Description Setting
0 Disabled.
1 Outputs from the SO1 (CN1-25, 26) output
. terminal.
Mapping 2 Outputs from the SO2 (CN1-27, 28) output :
terminal.
3 Outputs from the SO3 (CN1-29, 30) output
Pn50E terminal.
/V-CMP Signal .
1 Mapping Oto3 Same as above 1: SO1
/ITGON Signal )
2 Mapping Oto3 Same as above 2: 802
/S-RDY Signal .
3 Mapping Oto3 Same as above 3: SO3
/CLT Signal
0 Mapping Oto3 Same as above
1 /“\A/LT Signal Oto3 Same as above
apping
PnSOF /BK Signal M
ignal Ma
2 ping 9 P Oto3 | Same as above 0: Not
/WARN Signal used
3 Mapping Oto3 Same as above
INEAR Signal
0 Mapping Oto3 Same as above
Pn510 1 Reserved Oto3 | Same as above
2 Not used. 0 — 0
3 Not used. 0 — 0
Output Signal 0 Output signal is not reversed.
0 Reversal for
SO1 (CN-25 i i
and 26) 1 Output signal is reversed.
Output Signal 0 Output signal is not reversed.
1 Reversal for 0: Not
SO2 (CN-25 i i reversed
Pn512 and 26) 1 Output signal is reversed.
Output Signal 0 Output signal is not reversed.
2 Reversal for
gr%32(é3)N‘25 1 Output signal is reversed.
3 Not used. — — 0

Notes: 1. When more than one signal is allocated to the same output circuit, data is output using OR logic.
2. Depending on the control mode, undetected signals are treated as OFF. For example, in the speed
control mode, the /COIN signal is treated as OFF.
3. Types of /WARN signals: Overload and regenerative overload.
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B.4.1 Additional Output Signal Selection (Applicable only to SGDH
amplfiers with version # 33000 or higher)

Parameter | 2 8 . Factory
No. = § Name Setting Contents Setting Remarks
Pn510 2 | /PSELA Signal | 0 Disabled 0: The setting
Mapping Disable | on 2nd digit
1 Outputs from the SO1 (CN1- d is added.

25, 26) output terminal.

2 Outputs from the SO2 (CN1-
27, 28) output terminal.
3 Outputs from the SO3 (CN1-

29, 30)) output terminal.
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B.5 Auxiliary Functions

The following list shows the available auxiliary functions.

Parameter Function
Fn000 Alarm traceback data display.
Fn001 Rigidity setting for online autotuning.
Fn002 JOG mode operation.
Fn003 Zero-point search mode.
Fn004 (Reserved parameter).
Fn005 Parameter settings initialization.
Fn006 Alarm traceback data clear.
Fn007 Writing to EEPROM inertia ratio data obtained from online autotuning.
Fn008 Absolute encoder multi-turn reset and encoder alarm reset.
Fn009 Automatic tuning of analog (speed, torque) reference offset.
FnOOA Manual adjustment of speed reference offset.
Fn0OB Manual adjustment of torque reference offset.
Fn0OC Manual zero-adjustment of analog monitor output.
FnOOD Manual adjustment of analog monitor output gain.
FnOOE Automatic adjustment of motor current detection signal offset.
FnOOF Manual adjustment of motor current detection signal offset.
Fn010 Write protect setting (protects parameters from being changed).
Fn011 Motor model display. (See Below)
Fn012 Software version display.
Fn013 Multi-Turn Limit Setting: Change when a Multi-Turn Limit Disagreement Alarm (A.CC) occurs.
Fn014 Clear Option Unit Detection Alarm (A.E7).
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B.5.1 Detail of Fn011 (Motor Model Display)

Par’a\lrgeter Contents of Display Remarks
Fn011 Servomotor model is OO: No modification in voltage designation | Only the

added.
FOONN

H W : Servomotor models

32: SGMCS-O00C
33: SGMCS-O00D
34: SGMCS-O00B
35: SGMCS-OOE
36: SGMCS-O0OL
37: SGMCS-O0OM
38: SGMCS-OON
39: SGMCS-OOR

Encoder model is added.
EOOHN

OO : Encoder models

00: Incremental
01: Multiturn data absolute
02: Single-turn data absolute

H B : No modification in encoder resolution
designation

additional models
are
described.(Applic
able only to
SGDH amplifiers
with version #
33000 or
higher)

Refer to Section
1.1.2 for details.
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B.6 Monitor Modes

The following list shows monitor modes available

Parameter Content of Display Unit Remarks
Un000 Actual motor speed rpm —
Un001 Input speed reference rpm —
Un002 Internal torque reference % Value for rated torque
Un003 Rotation angle 1 pulse Number of pulses from the origin
Un004 Rotation angle 2 degree Angle from the origin (electrical angle)
Un005 Input signal monitor — —
Un006 Output signal monitor — —
Un007 Input reference pulse speed rpm —
Un008 Error counter value reference units | Amount of position error
Un009 Accumulated load rate % \S?Slg%;c;riah?orgtgfcltg-rque
100 mm/s or
Un010 ,c?il\llci)c\il\i/gglfatingaximum motor speed/ Eil:cl;?]elscale Displays in decimal codes.
(Pn280)

Un011 Hall sensor signals - -

Value for the processable regenerative
Un00A Regenerative load rate % power

Displays in 10s cycle.

Value for the processable power when
Un00B Power consumed by DB resistance | % dynamic brake is applied

Displays in 10s cycle.
Un00C Input reference pulse counter — Displayed in hexadecimal.
Un00D Feedback pulse counter — Displayed in hexadecimal.
%ﬁ?gg Reserved — —
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B.7 List of Added & Changed Parameters

This chapter explains about the parameters, monitors, functions, and alarms added and/or
changed for SGDH in versions 330000 or higher.

B.7.1 Parameter list

Note: The changed part in the parameter changed is highlighted in gray

. Lower Upper Factory
Category Parameter Name Unit Limit Limit Setting
Function selec-
Function tion b itch
selection Pn080 101 base SWItc - 0000H 1011H 0000H
parameters (Linear motor
only)*1
Pn103 Inertia ratio % 0 20000 0
Gain related Gain related
parameters Pn10B application - 0000H 2314H 0000H
switch*1
Pn207 Position control - 0000H 1111H 0000H
function switch*1
o Pn212 DiViding ratio*1 pulse 00002048 00262144 2048
5 Reference pulse
§ Pn217 | input x1 1 99 1
g magnification
% Reference pulse
£ Pn218 magnification - 0000H 0001H 0000H
5 function selection
) *1
o — .
Pg dividing ratio pulse/
Pn281 (Linear motor Scale 1 255 20
only*1 pitch
Speed Mgtor peak speed
related Pn384 (Linear motor 100mm/s 1 100 50
parameters only)
Pn408 Torque related - 0000H 0101H 0000H
function switch
Notch filter Q
Tcl)rct]ug Pn40A value x0.01 50 400 70
relate
parameters Prao | ot filter two Hz 50 2000 2000
frequencies
praoc | NotehfiltertwoQ | o, 50 400 70
value
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motor only)

. Lower Upper Factory

Category Parameter Name Unit Limit Limit Setting

® Output signal

@ Pn510 . - 0000H 0333H 0000H

@ setting 3*1

% Input signal

® Pn513 ) - 0000H 00FFH 0088H

Q selection 5*1

% Pn51E Excessive lposmon % 0 100 0

© error warning level

§ Selfl-_propelledf

o) cooling rate o %/ Peak

% Pn584 motor (Linear ospeed 0 100 0

n

*1 Cycle the control power to make the function effective after changing the parameters.
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B.7.2 Switch list

Parameter IEI;%::‘ Name Setting Description Fszittlong
Pn080 3 Settable peak speed 0 Peak speed of the motor is 0
Function of motor /Dividing fixed, and a settable dividing
selection ratio calculation ratio is calculated.
base selection 1 The dividing ratio is fixed, and
(Linear (The calculated settable peak speed of the motor
exclusive value is displayed is calculated.
use) in Un010)

Pnl10B 2 Automatic gain 0 No automatic gain switch 0
Gain related switch selection 1 Only the positioning reference
application 2 Only the position error
3 Positioning reference and
position error

Pn207 2 Dividing ratio 0 Pn201 is used. (16 bits or less) 0
Position parameter 1 Pn212 and Pn213 are used (17
control selection bits or more)
function
Pn218 0 Command pulse 0 Function disabled 0

magnification Function enabled

function selection
Pn408 2 Notch filter two 0 N/A 0
Torque selections 1 Available
related
function
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B.7.3 Input Signal Selection List
Input signal selection

Digit . I Factory
Parameter Place Name Setting Description Setting
Pn513 0 /PSEL Signal 0 Inputs from the SI0 (CN1- | 8: Disabled
Mapping 40) input terminal.
(Reference pulse 1 Inputs from the SI1 (CN1-
input magnification) 40) input terminal.

Inputs from the SI2 (CN1-

2 40) input terminal.

3 Inputs from the SI3 (CN1-
40) input terminal.

4 Inputs from the Sl4 (CN1-
40) input terminal.

5 Inputs from the SI5 (CN1-
40) input terminal.

6 Inputs from the SI6 (CN1-
40) input terminal.

7 Fixes the signal to
"Enabled".

8 Fixes the signal to
"Disabled".

Inputs the inversion signal
9 from the SI0 (CN1-40)
input terminal.

Inputs the inversion signal
A from the SI1 (CN1-40)
input terminal.

Inputs the inversion signal
B from the SI2 (CN1-40)
input terminal.

Inputs the inversion signal
C from the SI3 (CN1-40)
input terminal.

Inputs the inversion signal
D from the SI4 (CN1-40)
input terminal.

Inputs the inversion signal
E from the SI5 (CN1-40)
input terminal.

Inputs the inversion signal
F from the SI6 (CN1-40)
input terminal.
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B.7.4 Outpu

t Signal Selection List

Output Signal Selection
Digit ; i Factory
Parameter Place Name Setting Description Setting
Pn510 2 /PSELA Signal 0 Reserved 0: Reserved
Mapping ; Outputs from the SO1 (CN1-
25, 26) output terminal
5 Outputs from the SO2 (CN1-
27, 28) output terminal
3 Outputs from the SO3 (CN1-
29, 30) output terminal
B.7.5 Monitor List
Parameter Display Unit
Un010 Peak speed of settable motor and 100mm/s - Pulse/Scale Pitch (Pn280)
dividing ratio monitor
Un011 Hall sensor Signal Monitor —

B.7.6 Auxiliary Function List

Parameter

Display

Fn011

Encoder type added
EO0OER

O0O: Encoder type
00: Incremental Encoder
01: Multi-rotation type absolute
encoder
02: Rotation type absolute
encoder

B There is no change about the

encoder resolution.

Fn008 and Fn013 are not applicable for the one revolution absolute encoder. (Refer to the

chapter3-16

for details)
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B.7.7 Alarm and Warning List

Alarm list
Alarm Code Output Servo Alarm Occurrence Alarm _
Alarm Alarm Alarm Name *1 Solution
ALO1 | ALO2 | ALO3 Output Cause Reset

A.09 x x x x Dividing The value of dividing Cycle Change the
frequency frequency (Pn212)is | power setting of
setting error settoaninvalid value. Pn212

Or the resolution of (Pn213)to a
connected encoder is settable value,
exceeded. and then cycle
control power
or reset the
software.
For linear motors, the | Cycle Change the
deviding ratio power setting range
exceeded the setting toinside of the
in Pn281. calculation
result of
uUn010, and
then cycle
control power
or reset the
software.

A.OA x x x x Encoder type | The attached serial Cycle Change the
unmatched encoder type is not power motor to the

supported. -1l support
An alarm occurs when type.

the encoder type is

other than the

followings.

UTS*: -1l type serial

encoder

JZD*: 2-1l type serial

encoder (Linear)

A.55 i x i x Setting error When the linear motor | resettable | Set Pn384 to
of linear motor | was connected, the below the
peak speed value more than linear linear motor

motor peak speed peak speed.
was set to Pn384.

A. b1 x x x x Reference A/ Reference A/D resettable | Replace the
D error breakdown servo

The A/D conversion amplifier
result of OV and 5V
generated inside the
servo amplifier shifted
by 1V or more, and
this state continued
for 20ms.

Check only OV when
the servo is ON, and
check OV, and +5V
when the servo is
OFF.
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Alarm list
Alarm Code Output Servo Alarm Occurrence Alarm _
Alarm Alarm Alarm Name *1 Solution
ALO1 | ALO2 | ALO3 Output Cause Reset

A. b3 x x x x Current For 1kW or smaller resettable | Check the

detection error | models. Amplifier wiring in motor
stays in BB for 500ms power line.
after servo ON signal Replace the
input and brake servo
release with the servo amplifier.
in a ready state.

A.F5 x i x x Motor The detected torque resettable | Check the
disconnection | is 10% or less, but the wiring in motor
alarm commanded torque power line.

reference is 90% or Replace the
more for 10ms. This servo
alarm is not activated amplifier.
in cases of BB due to
hardware issues. In
those cases, an A.F6
or A.b3 is generated
instead.
Warning List
Warnin i
Warning arning Gode Qutput Warning Warning Occurring Cause Solution
ALO1 | ALO2 | ALO3 Name
A.90 X x X Excessive Position error exceeds If a position error
Position Error | Pn51E. is within Pn51E, it
Warning automatically

reset.

*]1 Whether it is resettable after the cause of the alarm condition is removed, or whether
power cycling is necessary in order to reset the device.
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C Examples of Standard Connections

The following diagrams show examples of standard servo
amplifier connections by specifications and type of control.

C.1 Single-Phase Power Supply Specifications ..........ccccceevveerieeciieniesieenieeieeveeene. C-2
C.2 Three-Phase Power Supply Specifications (200V)........cccceevierieeciienienieenneennn. C-3
C.3 Three-Phase Power Supply Specifications (400V)......cccceeevieeviieniieenieeeeee e C-4

Large Capacity Power Supply Specifications (400V) ......cceeeveevcveenceeencieeennenn. C-5
C.4 Position Control MOde.........c.eiiuiiiiiiiiiiiieiee e e C-7
C.5 Speed Control MO ........eeeviiieiiieeiieeeeee et C-8
C.6 Torque Control MOde.........cccuvieiiiieiiieeiieeiie et sree e ree e sereeenees C-9
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C.1 Single-Phase Power Supply Specifications

Single-Phase 200 to 230V, or

Single-Phase 100 to 115V,

| Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

(50/60Hz) (50/60Hz)
1MCCB $) '!’)
- - Power Power Alarm
I Noise filter OFF ON processing
e iMC r--~*
210 0 0 O——
iMC  SUPN____ |
O—0
B1 B2
L1
O L2
L1C
L2c SGDH Servo Amplifier
Q D1
0 ©2 [
QO
Be sure to

Reference speed:
+2 to +10V/rated motor speed (set by parameter)

Torque reference:

+1 to +10V/rated motor speed (set by parameter)
PULS

[ Kohasel
A phase

Position reference

Open-collector
reference
power supply

Backup battery 2.8 to 4.5V
(When using an absolute encoder).

SEN signal input
(When using an absolute encoder).

Servo ON with 2Ry ON
—O0
2RY

P control with 2Ry ON o)

Forward run prohibited with P-LS OPEN
Reverse run prohibited with N-LS OPEN
Alarm reset with 3Ry ON

Forward current limit ON with 6Ry ON

— /P-CON]41 B

37

ALO2
ALO3

Used only with

3.3kQ

'}: z I;( '-’ Servo ON .

Forward run
7 prohibited :-*-'
* _Reverse run L
= prohibited

~ Alarm reset '
: ¥/S-RD

Forward current
= limit ON

Reverse current limit ON with 7Ry ON

ALM+
* Reverse current , -
= limit ON FL L7, 7N VS
J,——L Connector shell

FG
Connect shield to connector shell

T TR TR

.n. FatliTatl 'ﬂ' 'ﬂ' Fall

\

:-’Proportional control (P control) (/COIN-)

' Optical
' encoder

Be sure to properly prepare the
end of the shielded wire.

ALO1 |Alarm code maximum output:

Operating voltage: 30Vpc
Operating current: 20mApc

PG dividing ratio output
Applicable line receiver

L SN75175 or MC3486 manufac-

tured by T/I, or the equivalent

Amount of S-phase rotation
Serial data output

Aﬁplicable line receiver
SN75175 or MC3486 manufac-

~ tured by T/I, or the equivalent

Speed coincidence detection

Positioning completed
(ON when positioning is
completed)

/T-GON+ T-GON output
¥ T-GON- (ON at levels above the setting)

/S-RDY+ Servo ready output
Y- (ON when ready)

Servo alarm output
(OFF with an alarm)

Photocoupler maximum output:

Operating voltage: 30Vpc
Operating current: 50mApc

*The time constant for the primary filter is 47ps IP: Indicates twisted wire pairs.

C-2
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C.2 Three-Phase Power Supply Specifications (200V)

Three-Phase 200 to 230V,

(50/60Hz)

1MCCB

Noise filter

Power Power
FF O

Alarm
processing

Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

Be sure to

Reference speed:
+2 to +10V/rated motor speed (set by parameter)

Torque reference:
+1 to +10V/rated motor torque (set by parameter)

e
[ A phase]

[ 5 5nase]

Position reference CLR

reference
power supply

Backup battery 2.8 to 4.5V
(When using an absolute encoder).

SEN signal input
(When using an absolute encoder).

Servo ON with 2Ry ON

Open-collector

P control with 2Ry ON
Forward run prohibited with P-LS OPEN

Reverse run prohibited with N-LS OPEN

Alarm reset with 3Ry ON

()]
X
<

Forward current limit ON with 6Ry ON

ZJ’I

Reverse current limit ON with 7Ry ON

]

*The time constant for the primary filter is 47us

R N T T R IR I

Optical
encoder

| S
e

\Be sure to properly prepare the
end of the shielded wire.

ALO1 |Alarm code maximum output:

38k 03 Operatlng voltage: 30Vpc
Operating current: 20mApc
ALO3

PG dividing ratio output
Applicable line receiver

PBO| SN75175 or MC3486 manufac-
/PBO| tured by T/I, or the equivalent

7 Amount of S-phase rotation
PSO| Serial data output

Applicable line receiver
SN75175 or MC3486 manufac-
~ tured by T/I, or the equivalent

Used only with

Speed coincidence detection
&n-cmp+ (ON when speed coincides)
J /qg&ANFt) Positioning completed
; N wh itioning i
~ Proportional control (P control) (ICOIN-) (c(gmg;’et‘v;’é)pos' ioning is
Forward run
prohibited :-*-' /T-GON+ T-GON output

Reverse run ¥ T-GON- (ON at levels above the setting)

K

K

K

K = prohibited
& : /S-RDY+ Servo ready output
- . (ON when ready)

- Forward current

K = limit ON

. N FALM+  Servo alarm output
K~ lli?;xeors,\? current T ALM-  (OFF with an alarm)

J?-—L Connector shell
e

Photocoupler maximum output:

FG
Connect shield to connector shell

Operating voltage: 30Vpc
Operating current: 50mApc

IP: Indicates twisted wire pairs.
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C.3 Three-Phase Power Supply Specifications (400V)

Three-Phase 380 to 480V,
(50/60Hz)

1MCCBR$ S&’) T$)

Noise filter

Power Power

OFF ON
Ez_l-
1MC

Alarm
processing

Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

24Vpc £15%

Reference speed:
+2 to +10V/rated motor speed (set by parameter)

Torque reference:
+1 to +10V/rated torque (set by parameter)

Position reference

Open-collector
reference
power supply

Backup battery 2.8 to 4.5V
(When using an absolute encoder).

SEN signal input
(When using an absolute encoder).

Servo ON with 2Ry ON

3.3kQ

'% I_:_K :-' Servo ON

Optical
encoder

\

Be sure to properly prepare the
end of the shielded wire.

ALO1 |Alarm code maximum output:

Operating voltage: 30Vpc
ALO3 Operating current: 20mApc
ALO3

PG dividing ratio output
Applicable line receiver

L SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

J Amount of S-phase rotation
Serial data output

[ Applicable line receiver
SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

Used only with

Speed coincidence detection
&n-cmp+ (ON when speed coincides)

4§

26 Positioning completed

ov

P control with 2Ry ON

Forward run prohibited with P-LS OPEN
Reverse run prohibited with N-LS OPEN
Alarm reset with 3Ry ON

Forward current limit ON with 6Ry ON

Reverse current limit ON with 7Ry ON

*The time constant for the primary filter is 47us

i

= N when positioning is

= Proportional control (P control) (c(gmpleted)

(ICOIN-)

S », Forward run 27

=K ™ prohibited :-*: " ¢f/T-GON+ T-GON output

¢ 1, Reverse run T ¥ T-GON- (ON at levels above the setting)
-_>l; prohibited

- - S 29

- Al t . &/S-RDY+ Servo ready output
'_’l; .» arm rese v . /S-RDY- (ON when ready)
SF L Forward current * = =

=K = limit ON

S R ol ALM+  Servo alarm output
S everse current | ;

=19 "'Ilmlt ON T Laim.  (OFF with an alarm)

J=——L Connector shell

Photocoupler maximum output:

Operating voltage: 30Vp¢

FG
Connect shield to connector shell Operating current: 50mApg

IP: Indicates twisted wire pairs.
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400V (22kW, 30kW)

Three-phase 380 to 480V, *199

(50/60Hz) 157
R S T
1MCCB $) J’) $)
Noise filter Power P%v,\ger Be sure to attach a
OFF 1R surge suppressor to
55—g o OS =0 the exditation coil of

50 the magnetic contactor
1MC SUPN———1and relay.

Regenerative Resistor

B2 U **Thermal

' 1 Protector

Be sure to

ground—- @ \©!
Optical 18
[ (e |

AN Be sure fo properl
Prepare the end of
he shielded wire.

DUQ - O
Dv§-¢
DWo - ©

PULS), 7 ..
[ghwase A} ) §IP /PULS], 8 '} 4 A T AN [ +24v

24Vpc +10% maximum

Reference speed:
+2V to +10V/rated speed (set by parameter)

Torque reference:
+1 to +10V/rated torque (set by parameter)

rake

Position reference SIGN SIGNL11 ) Ry
] ' R
ase . 32 1D
ov
CLR ALM-
37

ALO1 | Alarm code maximum output:
38 ¥ALO3 Operating voltage: 30Vpc

-coll
Open-collector 39\ o3| Operating current: 20mApc

reference
power supply

—[@33 PAO)
Backup battery 2.8 to 4.5V + —BAT (1)lp4 fPAO| PG dividing ratio output
(When using an absolute encoder). TIPBAT (- 2 _%fpgo Applicable line receiver

- 36LpBO[ SN75175 or MC3486 manufac-
SEN signal input P sal2 19 tured by T/I, or the equivalent
(When using an absolute encoder). 0 y_l _@:rpco

/PCO)
Amount of S-phase rotation

Used only with —% PSO| Serial data output
an absolute encoder PSOr Applicable line receiver

— |©

24Vpc £15% 1 SGJ SN75175 or MC3486 manufac-
y :':ﬁ - Servo ON ~ tured by T/I, or the equivalent
Servo ON with 1Ry ON tIIN
E } = = Proportional (P) control e )
P control with 2Ry ON - 25 S(geed coincidence detection
E‘ 30 - For\ﬁ\{grtd gun e /V-CMP+ (ON when speed coincides)
Forward run prohibited with -T2 ." profibile "{' (/COIN+) Positioning completed
P-LS OPEN --. . Reverserun  *-- IN-CMP- P
) ¥ 2 - ponbied (ICOIN-) (ON when positioning is
Reverse run prohibited with - completed)
N-LS OPEN . '—D—& 2 —Alarm reset 1 L /T.GON+ T-GON output
Alarm reset with 3Ry ON 6RY pcLlss ~EI—1';E~ IFOQ(NSK? Current:-*-_ < ' 28  T-GON- (ON at levels above the setting)
Forward current limit ON with 6Ry ON  $—0 0—— -T. F'{ml 29
Reverse current limit ON with 7Ry ON »—gigﬂ,@ 2K = fimit ON. Current:{ O] S RDY* ?5,;” %‘;?,dégg;‘;”t
R L y/S-RDY-
= l Connector shell Photocoupler maximum output:

FG Operating voltage: 30Vpc
Connect shield to connector shell Operating current: 50mApc

Note: The thermal protector must be wired
to provide protection in the event of
the motor overheating.

*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.

a
n
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400V (37kW to 55kW)

Three-phase 380 to 480V, *199,
(50/60Hz)

-15
R § T
1MCCB J’) &) ‘j’)

L—| Noise filter | Power Poower Be sure to attach a

L N n
OFF 1R surge suppressor to
55—y AT e the excitation coil of

5o the magnetic contactor
IMC SUPN———1—and relay.

Regenerative Resistor

B1 B2 **Thermal
©380 ~ 480V [5_1 Protector
OO0V W
Be sure to |
L1/R ground— @ '
L2/S ? ‘1B
OL3/T Optical
24Vpg +10% maximum QDC24P -
[ ()
i -/ '
SGDH Servo Amplifier e e .
s . Be sure to properl
teference speed: Prepar_e the end o
2V to +10V/rated speed (set by parameter) he ‘shielded wire.
orque reference: bue- - © !
1to £10V/rated torque  (set by parameter) DVO - 9 '
DWQ- - -O Lo
+ Dynamic .
: rake
DB24 O - © !
PS PULS] 7 150W DBONG - O .
Phase A "\IP pusle 3 §: stfan TN Joav
Position reference %I((:B\l/\lv SIGNIA1 ) l Ry [ -
Phase B] 4 32 1D ov
CLR < ALM:
&7 ALO1 | Alarm code maximum output:
38403 Operating voltage: 30Vpc
+12V 39 Operating current: 20mApc
ALO3
Open-collector
reference
power supply
Backup battery 2.8 to 4.5V +» —BAT () PG dividing ratio output
(When using an absolute encoder). _TIPBAT (- oo Applicable line receiver
) ) +5V SEN SN75175 or MC3486 manufac-
SEN S|gngl input P sG “21 tured by T/I, or the equivalent
(When using an absolute encoder). 0 y—l
. Amount of S-phase rotation
Used only with : Serial data output
an absolute encoder [ Applicable line receiver
24Vpc £15% +24V +24Via7 | 4.7KQ SN75175 or MC3486 manufac-
E :}' :':E = Servo ON ~ tured by T/I, or the equivalent
Servo ON with 1Ry ON TIIN
* =K = Proportional (P) control o .
P control with 2Ry ON - 25 S(geed coincidence detection
E}' 3f - Fowardrun [ /V-CMP+ (ON when speed coincides)
Forward run prohibited with - - ¥+ prohibited "*' _4' 26 X/C-;C?I{/INI;) Positioning completed
P-LS OPEN E 2K - Reverse run (/COIN-) (ON when positioning is
Reverse run prohibited with —Q - -7 prohibited completed)
N-LS OPEN © E} 2K ~Alarmreset ... 27L T ooN+ T-GON output
Alarm reset with 3Ry ON —0 o ' :
- == T-GON (ON at levels above the setting)
- ) — ¥ =K = Forward current* - - 1= -
Forward current limit ON with 6Ry ON  $+—0 == imit ON
7RY ¥ e " ¥/S-RDY+ Servo ready output
Reverse current limit ON with 7Ry ON &0 3K ﬁn‘?,?{eor?\? current: F 9 /S-RDY. (ON when ready)
"-L_,l: Connegtor shell Photocoupler maximum output:
FG Operating voltage: 30Vpg
Connect shield to connector shell Operating current: 50mApc

*The time constant for the primary filter is 47ps IP: Indicates twisted wire pairs.  Note: The thermal protector must be wired

to provide protection in the event of
the motor overheating.
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C.4 Position Control Mode

Three-Phase 200 to 230V,
(50/60Hz)

1MCCBR‘I’) S$) T‘g)

— Power Power Alarm
Noise filter OFF ON processing
o 1MC e
0 0——
1MC sUPx___ | = Besuretoattacha surge suppressor to the excitation

coil of the magnetic contactor and relay.

Optical
encoder

Be sure to

ground — = \Be sure to properly prepare the

end of the shielded wire.

Torque reference:
+1 to +10V/rated motor torque (set by parameter)

ALO1 |Alarm code maximum output:

38 ALO3 Operating voltage: 30Vpc
{ 39 Operating current: 20mApg
'C ALO3
PULS
CcwW ]
A phase
SIGN - 33 N
[ COW 4: PAO
B phas: AN /PAO| pG dividing ratio output
Position reference CLR Applicable line receiver

¥ PBO| SN75175 or MC3486 manufac-
. tured by T/I, or the equivalent

Open-collector

reference PCO
power supply ¥ /PCOJ
. 3 Amount of S-phase rotation
Used only with PSO| Serial data output
Backup battery 2.8 to 4.5V an absolute encoder y /PSOr Applicable fine recelver
! N75175 or MC3486 manufac-
(When using an absolute encoder). Blel tured by T/, or the equivalent
SEN signal input 5V
(When using an absolute encoder). ov
3.3kQ
24V s2AVIAT o Pt N Y icom+ Positioning completed
Servo ON with 2Ry ON R * =K - Servo ON ) ©On vrgteeré)posmonmg is
0 _©O g ICOIN- S0P
) 2RY A )
P control with 2Ry ON O © ko -_.I; > Proportional control (P control)
N - S * Forward run
Forward run prohibited with P-LS OPEN | P13 o ¥ 2K = onbied i /T-GON+ T-GON output
[ ' )/ (ON at levels above the setting)
Reverse run prohibited with N-LS OPEN | N-LS E ¥ 2K~ ot [T-GON-
) :3R E- 2K - i &/S-RDY+ Servo ready output
Alarm reset with 3Ry ON 3 ?l; :-»Alarm reset ' SRDY. (ON when ready)
Forward current limit ON with 6Ry ON 6Ry E’ 2 e fona current
—O g .-
R ¢ : ALM+  Servo alarm output
imi i 7RY - S - Reverse current | :
Reverse current limit ON with 7Ry ON 46 3 ?l; ~ limit ON T 32k AL M (OFF with an alarm)

Photocoupler maximum output:
Operating voltage: 30Vpc
Operating current: 50mApc

g Connector shell
FG

Connect shield to connector shell

*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.
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C.5 Speed Control Mode

Three-Phase 200 to 230V,

(50/60Hz)
R J’ S| T
1MCCB o)
- - Power Power Alarm
I Noise filter OFF ON processing
. IMC -
0 O——
1MC suPx___ | = Besuretoattacha surge suppressor to the excitation
coil of the magnetic contactor and relay.

' Optical
O D1 ' encoder

Be sure to

@ \ L m e e e m..-a- .
ground —> == TCN Be sure to properly prepare the
end of the shielded wire.

Reference speed:
+2 to +10V/rated motor speed (set by parameter)

ALO1 |Alarm code maximum output:

Operating voltage: 30Vpc
ALO3 Operating current: 20mApc

External torque control:
+1 to +10V/rated motor torque (set by parameter)

ALO3

IPAO | pG dividing ratio output
Applicable line receiver

PBO| SN75175 or MC3486 manufac-
/PBO| tured by T/I, or the equivalent

7 Amount of S-phase rotation
PSO| Serial data output

i A’;\a‘plicable line receiver
SN75175 or MC3486 manufac-
~ tured by T/I, or the equivalent

Used only with

Backup battery 2.8 to 4.5V
(When using an absolute encoder).

SEN signal input
(When using an absolute encoder).

3.3kQ

. [ S o /V-CMP+ Speed coincidence detection
Servo ON with 2Ry ON ¥ 2K ~ Servo ON .-*- ) r.cup. (ON when speed coincides)
P control with 2Ry ON E_ ?g = Proportional control (P control)
L i - 5., Forward run
Forward run prohibited with P-LS OPEN 0 ks o __>|; '-> prohibited *' - /T-GON+ T-GON output
[ ' )} (ON at levels above the setting)
Reverse run prohibited with N-LS OPEN E ¥ =K~ Eﬁ‘{,?gﬁgé“” s-- /T-GON-
. oot " /S- Servo ready output
Al t with 3Ry ON E 2 A t ' /S-RDY+
arm reset wi y - 3 __,l; > Alarm rese .-*- . emDy. (ON when ready)
Forward current limit ON with 6Ry ON E} 3E e foniiae current
—O - 2. - -
oo . " ¢ALM+  Servo alarm output
Reverse current limit ON with 7Ry ON - K- E{rﬁ;{%ﬁ current ¢ | 32, .  (OFF with an alarm)

J_-—L Connector shell . .
= 5 Photocoupler maximum output:
FG Operating voltage: 30Vpc

Connect shield to connector shell Operating current: 50mApc

*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.
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C.6 Torque Control Mode

Three-Phase 200 to 230V,

(50/60Hz)
RL S| T
1MCCB ‘;) '!’) '!’)
n - Power Power Alarm
il Noise fiiter OFF ON processing
e iMC -
1MC suoP~___ | Be sure to attach a surge suppressor to the excitation

coil of the magnetic contactor and relay.

Be sure to
ground —

External speed control:
+2 to +10V/rated motor speed (set by parameter)

Torque control:
+1 to +10V/rated motor speed (set by parameter)

Backup battery 2.8 to 4.5V
(When using an absolute encoder).

SEN signal input
(When using an absolute encoder).

3.3kQ

Servo ON with 2Ry ON ¥ 2K
. ¥ Sr

P control with 2Ry ON L o " —_-l;
- A 2 i v

Forward run prohibited with P-LS OPEN o E } =14
Reverse run prohibited with N-LS OPEN E ¥ 2K
Alarm reset with 3Ry ON 3Ry }- i-K
—O - -2

Forward current limit ON with 6Ry ON @ E -}- :-:l:(
Reverse current limit ON with 7Ry ON TRY - K2 :-;K
—O -

J,-—], Connector shell

Optical
encoder

\

Be sure to properly prepare the
end of the shielded wire.

ALO1 |Alarm code maximum output:

Operating voltage: 30Vpc
ALO3 Operating current: 20mApc
ALO3

PAO
¥ /PAO| PG dividing ratio output
Applicable line receiver
PBO|  SN75175 or MC3486 manufac-
/PBO tired by T/I, or the equivalent
PCO
Y /PCO,
) 48 Amount of S-phase rotation
Used only with P ¥ PSO|  Serial data output
an absolute encoder ¥ /PSO Aﬁplicable line receiver
sg| SN75175 or MC3486 manufac-
tired by T/I, or the equivalent
. ¢/\/LT+  Speed control output
— Servo ON (ON during speed control)
: AL VLT
> Proportional control (P control)
* Forward run
™ prohibited :*' /T-GON+ T-GON output
+ Reverse run T T-GON- (ON at levels above the setting)
™ prohibited
iR T ¥/S-RDY+ Servo ready output
. Alarm reset f l/s RDY- (ON when ready)
- Forward current * = -
> limit ON
: R ¢ e FALM+  Servo alarm output
everse current | ;
= limit ON T 324 AL M- (OFF with an alarm)

*The time constant for the primary filter is 47us

FG
Connect shield to connector shell

Photocoupler maximum output:
Operating voltage: 30Vpc
Operating current: 50mApc

IP: Indicates twisted wire pairs.
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Notes:
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. encoder backup alarm ........c..coceeeeiciiinnene. 5-103

AULO-LUNING .vveentieiiieieeniee ettt sre e e see e 6-25 . . .

. o ) option unit detection alarm results ................... 7-54
mechanical rigidity settings .............cccccevveeens 6-27 . .
method 6-31 restoring default settings ..........cccccceveevenvcncnnne 7-42

............................................................ JCLT signal, see also /VLT signal ...........5-10 to 511
related parameters ..........ccocceevevereennennn. 6-31, 6-32 CN1
Sa:?i?lg results Of .o.oovieiieieee 2:;2 default settings, Tist OF INPULS oo 553
SETHNE w.veveiireieieieree et external alarm response Circuit .................. 571

average movement filter ..........coccovvrvieriicieneeien, 6-3 . . S

. . . I/O signal connector, picture and description ....1-9
axis end specifications, SErvOmotors ............cc.ceceve. 1-3
outputs
allocating ........ccocceveveveneeveniennnnns 5-57 to 5-59

B CONNECtOr terMINals ..........cooovvrverierenrenns 5-57

backup alarm, clearing ..........ccccoeceveverienieeenennnn. 5-103 INVErsion SEttNgs ........ccccceevererenervenuennenne 5-58

ball screws, electronic gear function ...................... 5-31 terminal layout and specifications ................... 3-18

batteries zero clamp (/Z-CLAMP) function, setting ...... 5-64
absolute encoders CNI1 output Signals ........cccocvevverierierieienieieeeeeeees 5-57
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CN2 cooling fans, servo amplifier ..........cccccoeevevrervecrnnnnns 2-9
connector Models .......ccocvveevieieeiieieriiiieeieenns 3-26 CP-9200SH servo controller Module (SVA) ........... A-3
encoder connector, picture and description ...... 1-9 current 100p IESPONSE .......evververveieuveeeierierenienieienne 6-33
terminal 1ayout ........cccccecveeiiiiiinineeeee 3-26  current loop, definition ........c..ccceveverenenenienecenns 6-33
CN3 connector to PC or digital operator, picture and de-
101101510 4 SRS 1-9 D
CN5 analog monitor connector, picture and description data
1-9
CN8 battery connector, picture and description ....... 1-9 absolute ...... s e 5-105
. . L transfer specifications ...........cccceeeevveieieennnnne. 5-107
CN10 connector for option unit, picture and description o
1-9 TranSMIttNG «...oovveevieirieiieeeeriereeeeeceeee e 5-98
. DC reactor
JCOIN SIgnal ...c..covevveiiiriiininincnccecceeeeeeees 5-74 connecting 5126
condensation, servo amplifiers ...........ccoccveeeervreennnne 2-9 fcations ...
connection examples o lslﬁesc;t ;ic;ltlzﬁz CatlonSh St ................................ 5;12;
CP-9200SH servo controller Module (SVA) ... A-3 ng PO
. default settings
GL-series lists
B2813 Positioning Module ....................... A4 . .
. all input signals .........c.cevveennee. B-13to B-14
Mit uMb?si(l) Motion MOdulE oo A2 all output Signals ........coccevereecieriieienne B-15
¥ o . all parameters .........c.cceccevvereernennee. B-2to B4
AD72 Positioning Unit .......ccoecevrueeneennee. A-T7 CN1 input sienals 553
AD75 Positioning Uit ..........ooooeeercocveee A-8 vitchi B PN
Omron . . output signal allocation ...........cccceeeeervreerennnnns 5-57
C500-NC112 Position Control Unit ......... A-6 restorin 742
C500-NC221 Position Control Unit ... AS e G ettt ettt ene
. definitions
Servo .amphﬁers CUITent 100P ..veeveeeieiieiee e 6-33
f;lr;gle ];I;ase 20 OV ...................................... g:;; display digits ......cooevvereieieieeeeeeeeeee 7-11
CEPHASE, ZLH V. wovvrssssssssrsrnvennnn s feed-forward control ..........ccocceeveeiiniiinininn 6-12
three phase, 400V .....cc.coccveneveincncnenne. 3-29 . 3
. . forward rotation ...........coccevvvieieniereeeeeeen, 5-5
typical I/O signals ......cccoceeeveneniecncnnnn 3-17 ion | 6.33
connections position l00p ..o —
multile servodrives 5191 SEIVO TEAAY ...vevvereieieiieiieiereee et 5-79
wirinp cocedure 316 servo system feedback 100ps .......cceevevrvveienne 6-33
E PIOCEQUIE rovrrvrmvvvvmmmssssssssssnnneneenns smoothing function ..........ccccoeceeeeriecenieceenennen. 6-3
connectors for encoder cables ........c..cccecererennenne. 5-122 "
constants. See ; speed loop, definition ..........cccceecercencncnenene. 6-33
. parameters. C
contact input signals 5-26 descriptions
LT TETE T brake ON timing .....c.cccecevererenenenenieieenenn 5-69
contact input speed control ....................... 5-32 to 5-37 contact input speed control 532
OPETALION .eovveeiieenieeiieeieeiee e 5-35to 5-36 contact input speed control (contact reference) ......
(9 €111 o) (TS 5-36 560
rotation direction, selecting ..................... 5-36 control modes 5.59
Sing and SOPPIN S35 e TG
PFOCEAUIE oo 3-33 105335 electronic gear function ................ccocevuevrnnnn. 5-28
required condition ...........ccocceeeveriecieneeceeniennnnn 5-35 holding brake 5.66
sw1Fch1ng modes and/or references ................. 5—.60 mode and/or reference switching ....... 560 1o 5-61
c.ontact input speed control (contact reference), descrip- Position Control Mode (pulse train reference) 5—60
tion ...... e 5-60 Speed Control Mode (analog reference) ......... 5_59
control circuit, POWer 10SS .......cceeveverreeierieneennnne. 3-15
control modes tOrquE CONLIOL ...oveiiiiiiiicicreceeeeee 5-42
descriptions 5.59 Torque Control Mode (analog reference) ........ 5-60
MotorpMo delCheck Mode """""""""" 7—34to 737 torque limiting by analog voltage reference ....5-47
SHEINES oo 5.59 zero clamp (/Z-CLAMP) function ................... 5-64
switching modes and/or references ... 5-60 to 5-61 detec‘qon error, OPION UNIE .eevnvieiiieiieiie et eieene 9-33
. detection point
control panel, servo amplifiers ...........ccocvevvervvriennne 2-9

control power supply terminal, picture and description .
1-9

acceleration reference
application and example .........c..cocverenen. 6-17
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parameter description and units ............... 6-15 tor/dimensional drawings.
error pulse input reference Direct-drive Motor Supporting Function .................. 1-4
application and example .........c..cccceueeeeee. 6-18 Applicable MOtOrs ........cceeeverienenenieieieeeeenns 14
parameter description and units ............... 6-15 Model Designation ...........ccceceeevenerieneeeeennenn 1-5
speed reference input disabling inputs, overtravel limit ...........ccccecveecrenene 5-7
application and example ..........c.ccoeceeneeee. 6-16 displays
parameter description and units ............... 6-15 alarm code table ........c.ccoceveiieiicincnnns 9-40 to 941
torque reference alarm, used for troubleshooting ............ 9-5 to 9-37
application and example .........c..cooeeeneeee. 6-16 digits, definition ........c.ccccevevereinicninincene 7-11
parameter description and units ............... 6-15 OULPUL PALLEINS ..evvvrenieeiieriieeiieneeeiee e eeeeneees 7-11
deterioration, replacement schedule ......................... 9-3 Dividing Output Resolution ...........cccceeeveeverreenennn. 5-133
Digital Operator Transmission Error 1 .................. 9-35 dynamic brake
Digital Operator Transmission Error 2 .................. 9-36 desCription .......ccccoevveieieieinenereeeeee 5-63
digital OPETatoOrs ....c..evveveureieirenerenieeeeeeeeeeee e 7-8 USINE vttt 5-63
Alarm Traceback Mode .........ccoccvveievvecienennnen. 7-21 Dynamic Brake Overload .........c..cocovevenenieiencnncnn 9-16
alarms, reSetting .........ccevcveveerveiieneeeieneee e 7-4
applied operation ...........cccceeevceenennene 7-20 to 7-56 E
automatic adjustment electronic gear function
motor current detection offset ..... 7-49 to 7-50 ¢ .
description and setting procedure .................... 5-28
speed and torque reference offset 7-25 to 7-27
. ) 1 C: 1101 o) (et SR 5-31
basic mode selection ...........cceccevvreieririiereennnnn, 7-5 .
. . SEHHING weveeeieiieeiieeieenteeeeee e 5-28 to 5-31
basic Operation .......c..c.cceeeeeververeruennenn 7-2to 7-19 .
checking software version 7.38 emergency stopping the servomotor ....................... 5-63
learine alarm traceback da;[.a; """""""" 7_33 t 7_34 enabling input signals, overtravel limit function ...... 5-7
clearing CeDACK A wovvvveerrrns © Encoder Checksum Error .........coocvvieieieeienienee, 9-20
connecting the .........ccoceeverenenenineneieeecenens 72 o
nnector. picture and description 1-9 Encoder Communications Error ............cccceeeeennenne. 9-28
ZO reict(i) ;1p cture CSCTIPHON evvvvvvvvvennennnns 7 Encoder Echoback Error ........ccccoooeviiiiieniece, 9-30
CSCTIPHONS vovvvvvrrrvrvnnniiseree Jmmmm————— Encoder Overheated .........cccoecveevieeieecriiiieeieee, 9-24
function selection parameter list ..................... 7-10
. . Encoder Parameter Error ..........cccoooviinienieene. 9-29
function selection parameters ..............coceeen. 7-11
. encoders
fUNCHONS ..o 7-3
initializing parameter settings 7-42 absolute
106G Operitf’on B e s /S-RDY CONAItions ...oocccevorrrrreecereren 5-79
e L a alarm data, transferring .............c.ccoceeneee 5-109
ﬁgu?;eae;gf:::ri Or MOAIfYing .orcrcrc =32 batteries, specifications and handling .....5-100
sain ! 7 44 CONfigUriNg ....ccevveeereieieriieiereenene 5-97, 5-99
motor current detection offset ... 7-51 to 7—52 3(;:1;160'(10115 ................................. 5_IOSSEI?)§
speed and torque reference offset 7-27 to 7-32 data ........ s ,
zero point drift 744 interface Circuit ........cocceevveeeveennennne. 5-97, 5-98
Monitor Moder ............___ 714 mounted to servomotor, connections ........ 5-98
Motor Model Check Mode """""""""" 7—34to 737 using multiple servo amplifiers .............. 5-121
Oricin Search Mode ... 792 7-39 multi-turn limit setting ............. 5-103 to 5-104
TN SCATCN WIOCE wovvvvvvvevcermernns e number of PPR ..., 5-28
parameter display patterns ............ccceceevveeneenen. 7-11 .
password setting 753 reception SEqUENCE ......cceervverercveeerneeenns 5-105
Position Control Mode .........ccccceevvceninenicncnnns 7-7 SEN signals L 598
Status Display Mode ........ccoevevieriecieniinieieninnns 7-5 serial data specifications ... >-107
dimensional drawings setup e 5-101 to 5-103
servo amplifiers 845 to 854 transmission SEQUENCE .......eecveereveerveenneen. 5-106
STV BMPIETS s alarms
SGMAH 26 backup, clearing .......c.ccceceeverenevvecnecnnnn 5-103
sGMGH. ... é—l 4 checksum e1Tor ........ccoeceveeniecnccnecnn 9-20
"""""""""""""""""""""""""""""" TESELING ..ovoveveiciiieiiicieneeereeeeeieeneee 972
ggﬁgg """"""""""""""""""""""""""""" Sjg cable connector Kits .........ccceevecerininencnnenne. 5-122
""""""""""""""""""""""""""""" cables, preparing ..........ccoceceeeeeeeeverenneennn. 5—123
SGMUH oo 8-21,8-24 check sum alarm, clearing ..............c.ccco........ 5-103

dimensional drawings. See servo amplifier/ or servormo-
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connector models for servomotors .................. 3-26 list of auxiliary functions ..........cccecevercnennee B-17
connector terminal layout and specifications, CN1 bias, desCription ......c..ccceceevererenenienienieneenenn. 6-39

3-18 selection
connector terminal layout, CN2 ..................... 3-26 changing ........cccecevevvcnccncncnnenn 7-12 to 7-14
connector, picture and description .................... 1-9 list of parameter types .......cccoceververvenenne 7-10
electronic gear function ............ccceceverennenene. 5-28 SOFt STATT ..ouveeieiieiieiieererceer e 6-2
extending cables .........cocoverirenenenniiniincnnns 5-122 fUSE CAPACILY .ot 5-112
incremental
CONNECHIONS ...veveveieeireieeeneeereeeeeeneenes 3-24 G
number of PPR ..., 5-28 gain
signal out.put .................................................... 5-22 adjusting
[/O signals ......cocoveevininencncicicncneen 5-23 .
.. ) CONAItIONS ..eveueeereiiriiriinenienecrceceeeeeee 64
pulse divider setting ..........cccccevcereerueenenne. 5-24 . S
.. . matching sensitivity ........ccceeevveveenrncenen. 7-44
wiring to servo amplifier .........ccococeeveeenennnen. 3-24
error counter, clear signal 591 ProCedure .......ccooeeeeenuieieneieieieee e 622
error count , clear signal ......oeoeveiviinencnieens position 100p ... 6-4.6-11,6-23. 6-24. 633
P . . servo gain adjustment .............ccceee... 6-33 to 642
used as detection point ..........ccceeeeeveeererennens 6-15 .
setting
overflow alarm ........ccceeveneneneicecnicncnenene 6-11
. reference values .......c..ccevevenenenveienencnn 6—40
SEHHING ...t 5-75 .
. . SETVO AN .euveeiieenieeiieeeeeieenieeeveesieesaeeas 6—-10
used as detection point ..........cccceeeeeveeerenennns 6-18 speed loo 6-10
external interlock, /TGON signal .........ccccccocenennene. 5-77 P P rrcerrm s
) speed 100D .oovieiirieiee e 64, 622,624
external power supply input, 24V .......cccccerveninene. 5-26 sero clam 6-11
external regenerative resistors See regenerative resistors  zen P oo s
. . gain adjustment function
external speed limit function ..........c.ccccecevvenenennne 5-43
o MANUAL .o 7-47
external torque limit .
- USINE +envieirieiteeiieenteeeteebeesteesieesieeebeesareeeeenaee 7-44
CONLACE INPUL ..eeeeiiieeeiiieniiee et 5-11 . oo
) Gain Switchin
forward run side ..., 548 .
reverse run side 548 SWILCH .everiiierieriecictecr e 6-21
............................................... Gain Switching
Flowchart ....c.ccceevevieinininininiceceeeeee 6-20

F Parameters .........ocecevieiiinieiinec 6-21

fans, servo amplifier cooling .......c..cocceevveveevirccncnnns 2-9 Switch Parameters .........cccccceeeevenenenencnencenns 6-21

feedback loops, definition .........cccceceevevvercnencnnenn 6-33 gear ratio, electronic gear function .......c..c.ccceeeenee. 5-28

feedback pulse counter monitor display ................. 7-18 general Precatutions .......c..cocoevvereereerineeeeeneniennens 1—vii

feed-forward control ..........ccccceceieinininininicnenn 6-12 GL-series

feed-forward function ..........cccoecveveriiiineieeeene 6-38 B2813 Positioning Module .........ccccoevveieennne. A4
SPEEA e 5-45 MC20 Motion Module .......c.coeeveivinincncnnenne. A-2
EOTQUE .ot 5-44 ground terminals

filters, smoothing function ............cccceecevevievieveeeenene 6-3 picture and description ........c..cccceceeeverereneenenn 1-9

forward or forward external torque limit ............... 5-10 WAIMINE .ottt 5-100

forward overtravel .........ccccecvveniniinienencnceecnens 5-6 grounding

forward rotation isolation of ground from output lines ............ 5-119
definition ....c..cceceevivireninenerececceeec 5-5 MOLOT fTaAME ..o.ooveeeeiiiceeiccccceeee 5-117
reference pulse form ......c.ccocevevencneincncnn 5-19 NOISE CONIOL ..ovviiiiiiiiiiiriiriecrcccceee 5-118

forward run prohibited (/P-OT) signal ......... 7-22,7-39 noise filter in an enclosure ............cccceceeenene 5-120

friction compensation selection ............ccceeeeereennen. 6-32 SEIVO alarm ...ocvevviriiiiicicccceccc e 5-71

full-wave rectification ..........cccoeevvenencneneeceeeencnn 8-37

Function H
Automatlc Gain SWitching .......ccccccevevenenennne 6—-19 hand-held digital operator. See digital operator.

Functions . .

. harmonic suppression ............cecceecveeeenne. 5-126, 5-129
Additional ..o 5-131 .
High Load ..o, 9-14
Improved ......cooevvevieiieeee 5-131, 5-140 Lo . :
high rigidity, setting gain ...........coccevcevvereneenrnnenne 6—40
Upgraded .......cccooevenenenienieicicieenceeeene 5-131 . o
functions high-speed positioning .........ccccoceeveeevervcrerenrennencen 6-10
history, alarms .......c..cocceeverereininnincnereeeee 7-21
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holding brake input signals
brake interlock output ..........cccoveiieiiecieieinene 5-67 allocation .........ccceveveieieieninencnens 5-53 to 5-56
brake ON timing, USING .........cccevveveereevereeannns 5-69 analog voltage reference, switching ...5-59 to 5-61
deSCription ........ccceeevrireniieieeieeee e 5-66 contact input speed control examples .............. 5-36
ON/OFF circuit, Wiring ..........cccceververeereeeenenn. 5-67 contact reference, SWitching .............c.cceeveeene 5-60
SELHNG veveieieeieeieeiee et 5-70 enabling and disabling ..........ccccccecvvenininienenens 5-7
USITIZ cevevitiiieieeteeiesieste ettt eeesesseeresbessesaens 5-66 mMoNitor diSplay .......ccceeevevirieriieiereeeee e 7-16
host controllers names and functions .......c..ccceceveverenieieennenn 3-19
connection examples .................... A-2to A-8,C-1 POSItioN Teference ........cccevevenerenieneenieneeennens 5-16
INPUL CITCUIL e 5-15 SErvVO ON (/S-ON) ..ovveieieiieie e 5-73
position control 100p ......cceeveveriiieieiieeee 5-22 torque reference .......coceovveverenienenenieieeeenne 5-40
pulses, using for control .............coeevveeieieninnene 5-28 trial operation requirements ...........cocceceeeruennene 4-13
warning, battery installation ......................... 5-100 inspection
humidity, servo amplifiers ..........ccccecvrevrinerieninnnne. 2-9 Servo amplifiers ........ccceceeveeiniinininienieceene 9-3
SEIVOAITVES .vveueinieiienieiieiieieeiceiesie e 9-2t0 94
I SEIVOMOTOLS ..eeuviiiiieriienieerenieerenieerenieeneenieenees 9-2
1/0 signals warning and Caution ...........cceecerveveerieevennennnn 1—vii
CN1 terminals and specifications ................... 3-18 1nstailea;tlgnam lifiers 27
connection eXample .........ccccocceviierenirieneenns 3-17 ser:omotlcj)rs """"""""""""""""""""""" 2_2 23
?riseirflgéogicults """""""""""""""""""""""" gji insufficient voltage alarm ...............ccccccoevevernnnn.. 5-83
reference in ut 01rcu1t """""""""""""""" 391 integral time CoNnStant ...........ccooceevvereeverieecienneenenne 6—-10
FIPUE CITCUIL covvvvvnssrervvccni e integral/proportional (IP) control ..........c.cceeveneeen. 6-25
sequence NPut CIFCUIL .....eevveereeerveeeeennnen. 3-22 Intelligent Option Boards
names and functions ...........ccccoeceeveennne 3-19, 3-20 Alarms 944
used for protective sequence ............ 571 to 5-83 ’ S e
IGBT-PWM 237 interface circuits
e absolute encoders .........coceceeererininenenieieee 5-97
Improved Functions ..........ccccecceevevrenennee. 5-131, 5-140 output circuit 309
1ncrecrf)1zrr11teacltie;1rcl:soders 394 reference input circuits, position ..................... 3-21
"""""""""""""""""""""""""""" sequence inNput CiIrCuit .........cceeveeveeeverieeeennenenn 3—22
pulses, number of ..........ccceiiriiiinie e 5-28 servomotors 597
incremental pulsSes .........ocevevierinieneieeeee 5-108 interloclt """""""""""""""""""""""""""""""
1nd1cca}'iz;se icture and descrintion 19 external, /TGON signal ............cccoevveverieniennnnn. 5-77
ge, P SCTIPHOM covvvvvvvssrrsereneee positioning completed output signal ................ 5-74
overload, or regenerative overload ................. 5-80 internal block diagrams
11 10 13 (o SRS 6-10, 6-29 ..
. o 4 POSItION CONIOL ..vovviiiiiieiieiieicee e 5-32
ﬁ;r;lft‘e 11‘322 e 629, g_;g Serv0 AMPIIfiers .....oooerrrererrrserrrnen 3-7t03-11
R £ . E DYSTOM covvevvvvvcrrsees internal regenerative resistors, calculating power capaci-
inhibit (/P-CON) signal, and reference pulses ...... 5-49,
5 6] DY ettt s 5-88
e . internal speed limit function, torque control ........... 5-42
initial incremental pulse transmission ..........c......... 5-98 internal torque limit, /CLT 5.9
lnpugici(:llﬁlocation 5.53 t0 5-56 isolation of inputs from outputs ..........ccccceeeeuenneene 5-119
£ L mmmmmmmmmmmmmmmmmm——— isolation transformer ............ccocceevvennnene 5-124 to 5-125
default settings .......cccevevvecenieieeeene, 5-53
eNabling ......ccoccvevevieieieee e 5-53
EXAMPLE .o 555 J
other signals ......cccccvvevenenenenieiecncnene, 5-56  JOG operation
tOrqUE TeferenCe .....ccceveruirveneenieieecieeiieieeienaens 5-41 using the digital operator .........c.......... 7-22 to 724
input pulse trial Operation .......c..cocccevevereninenenienieieenen 4-12
form selecting .......c.ccceevevirenenencieincncnenen 5-18  JOG SPEEA ..cveviieiieiiiieieteenereee e 5-52
MUIIPHET .o 5-19
input references for control modes ............ 5-59 to 5-61 L
Inpu';zll 53?(1)?1 List B_23 lengthening encoder cables ..........ccccoeoeevinienennne 5-122
"""""""""""""""""""""""""""""" limit switches, for overtravel .............cccceeveinee . 5-6
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[iMiting tOTQUE ...ecveeveeeieieieieeee e 5-9  mechanical wear, replacement schedule ................... 9-3
line driver output circuit medium rigidity, setting gain ...........cccceeeevereennne. 640
CONNECHING 1O .eveveeieiriiniieiereneeteeeeeeeeeie e 3-21 Mitsubishi
connection exXample .........ccococeeverererrerenenins 5-17 AD72 Positioning Unit ......c..cccceeveeveeinccncnnenne. A-7
line filters AD75 Positioning Unit .........cccceveevveveereenienennns A-8
for amplifier models, table ............cccceevennene 5-118 mode switch function ....................... 6-15 to 6-18, 6-38
inside an enclosure, grounding ............cc.c..... 5-120 mode switch function, detection point
installation and wiring ................... 5-119 to 5-120 ACCEleTation .........cocevveveeveieieieinenienans 6-15, 6-17
line receivers, absolute encoders ...........cccccevuenennee. 5-98 (o) 0111 S 6-15
Linear Motor error pulse reference .........cceveevevvvcienieneennnnn, 6—-18
Hall sensor supporting function .................... 5-144 speed reference ..........ccoeeeeeevenencnnns 6-16 to 6-17
Improved Specifications ...........cccecveeveerennne. 5-142 speed reference input ........ccccceeeeverencneniennenn 6-15
Max. Speed .....coceviverineniieeeeeee 5-142 torque reference ..........coeeevercrennennen 6-15 to 6-16
Overload Protection ...........ccccoeeveverveneeneenne. 5-144 model numbers
PG dividing ratio ......ccccoceveveneneieiiececeene. 5-142 Servo amplifiers ........ccccceveiniininineneeeene 1-7
Speed Calculation ........ccceceverveevcvececnennenn 5-142 SEIVOMOLOTS ..eouvieeeiiniieieriretenireteeeeeneeeveennenaees 1-3
load INErtia .......ooovevveeveeeeieeeieeeeea, 6-10, 6-25, 6-29 modes. See control modes.
load inertia, friction ..........cccceeeeeiiieieecie e 6-32 Moment of Inertia
Low Load ..ooveieieeee e 9-14 Setting Range ........ccceecvevvvecierieeierisieseeieens 5-140
low rigidity, setting gain .........cccceeceevverveceeneeeenen. 6—40 Monitor MOde .......cccvevveieiieienieeiee e 7-14
display contents ..........cceceeveerereenieneenieneenenns 7-15
M Ty SRR B-19
main circuit monitoring alarm, clearing ............ccoceevevvereeennnnen. 5-103
monitors, analog .........cceceeveeveeieniieieieseennn. 6-42, 7-44
POWEL 10SS .ot 3-15 ;
ower loss. servo amplifier 533 motor current detection offset .................... 7-49 to 7-52
p ’ HIPHRLCT covvevereeencencennens Motor Model Check Mode ..........ccccoueneee. 7-34 to 7-37
power supply terminals, picture and description .... .
1-9 motor speed, SEttNG .......cccevevveeeereninereneeeeene 5-65
. - motors. See servomotors.
terminal names and descriptions ..................... 3-13 L
wiring Multiplication Range
caution ... 3-12.3-16 Input Signal Selection ...........cccoeeveeverievennne. 5-138
Parameter .........ccooeveviiiiiiiiinicccee 5-137
CNCOACTS ..ottt 3-24
example 314 Related Parameters ..........cccceevevevcrcncncniennen 5-137
. PIE rorvrrrrsnnrnnnrr s Multiplication Range Switching ..........cccccceeeenenne. 5-137
interface CirCuits ......ccoocvveereeeerieeierieeeans 3-21 e . . .
. . Multiplication RangeOutput Signal Selection ...... 5-139
peripheral devices .........ccoccvveierivierieiennn, 3-3 . .
. multi-turn data tranSmission ........c..c.ccecevereeveeennn 5-98
standard connection examples .... 3-27 to 3-29 . o N
. Multi-turn Limit Disagreement Alarm ................... 9-31
terminal blocks .......ccoocvrieiiiieiiiee 3-16 . o .
e multi-turn limit setting ............cceevveneenee. 5-103 to 5-104
Main Circuit DC Voltage Error Detected . . )
Multi-turn Limit Setting Error .........ccceevevvevenenne. 9-27
OVEIVOItAZE ...ovvveviieriiriiicerecceeeececeeee e 9-11
Undervoltage .......c.ccoceeevereneneeniceecnencncnens 9-12
Main Circuit Detection Error ..........cocevveveneniennne 9-6 N
maintenance /N-CL signal .....cccceoevieiinieeeieceeee e 5-13, 5-48
Motor Model Check Mode ................ 7-34 to 7-37 near output signal (/NEAR) ......ccccoenenincncnnnnnnn. 5-82
SCIVOAIIVES .eviiieeieiieeieie e 9-2 to 94 noise control
SEIVOMOLOTS ...ovviereniieniiiieirenteeneeieeee e einerenanens 9-2 correct grounding .........ccccceeveeennne. 5-117 to 5-118
warning and caution ........c.cccceceeeeeeeevenenencnnens 1—-vii noise filters
manual adjustment installation and wiring ............. 5-119 to 5-120
speed and torque reference offset ..... 5-62,7-27to multiple servodrives ......c..coccccecevcercnncnnen 5-122
7-32 USING woverviriirerieneeeeeee ettt 5-110
zero adjustment function .........c..cocceeveeeeeenene 7-44 special Wiring ........coceeveeveceeccecenenne. 5-110 to 5-120
MCCB WIring example .......cccceevveevvverreniniencneniennenn 5-117
CAPACILY evenrerereierreeieerieee et e e enees 5-112 noise filters
multiple servo amplifiers ..........ccccoeeveevrnenne. 5-122 for amplifier models, table ............ccccceeeenene. 5-118
measuring, matching system sensitivity ................. 7-44 inside an enclosure, grounding ...................... 5-120
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Normal Operation Display ..........ccocooeeverieriecieeanens 9-37 overload Warning .........c.cccecevevenenenieneenennenne 5-80
Notch Filter position reference, used for ..........cccevvvevennnnne. 5-16
FUNCHON ..veiieiieiieii e 6-8 positioning completed, used as interlock ......... 5-74
Parameters ..........ccceeeevenienineee e 6-9 servo alarm/ground ...........occeeerieiieeienieneenn 5-71
Switch Parameters .........c.cocceveveneneenvcrevecenenne. 6-9 speed coincidence
NOtCh FIlter ..oeveieiiee e 66 ITGON it 5-77
V-CMP ....cccoriiiiniinicnccneens 5-76 to 5-77
0 IS-RDY o 5-79
offset adjustment ..........coccevveiininiinieee, 5-62, 6-5 [TGON oo 37710 578
automatic 5.62.7-25 IV-CMP ..o, 5-77
"""""""""""""""""""""""""" ’ /WARN ... 5-80 to 581
manual .........cc.cooeeeiiiiiiee, 5-62, 7-27 to 7-32 . .
oil and water. servomotors 26 output voltage drift compensation ............ccccueueee.. 7-44
P Overcurrent or Heat Sink Overheated ...........c..c....... 9-8
Omron load characteristics 9-15
C500-NC112 Position Control Unit ............. A Gran Cu o 17
C500-NC221 Position Control Unit ............. A-s  verioat Of SUTEE FEITEN P SESISIO v
. . overload or regenerative overload warning ............ 5-80
online auto-tUNING .....cccvveeereerieiereieiee e eeeenes 6-25
mechanical rigidity settings 6-27 overshoot
""""""""""""""" correcting with P control ...........c.cccccviiinenn 613
mMethod ....oovviiiie 6-31 ; .
mode switch function ........c.ceccevevevcececncnennn 6-16
related parameters ..........ccoocveeeeveeieneeieneneenns 6-32 .
. troubleshooting .........ccccevveciiviecienieieiieie e 9-38
saving results of .........cocovviieiinieee 6-29
. OVEISPEEA .ovvivieniieeieiiceere sttt 9-13
SEtting Parameters ........cccceeeveereeereenveereeneenne 6-26 L .
o overtravel limit function
open collector output circuit .
. CONNECLIONS ...ouvinvineinreiieiieiieiietieie st 5-6
CONNECHING TO .eeeviviiiiiiiiiic i 3-23 .
. AriVe StAtUS .c.ooveerieiricinccrcceee e 5-6
connection eXample .........cocceeeveeierveiienereiennens 5-17 servomotor stop mode 5.7
open collector output signals, ALO to ALO3 ........ 5-72 v PIOCE o
OPEration CaUtIONS ........cceevverveeiereeeiereeeeeneeseeeeennens 1-vi
Option Board P
ALAIMS ..ot 9-44 panel operators
option unit connector, picture and description ......... 1-9 JOG speed, setting or modifying .........c.cceeue. 5-52
Option Unit Detection Error .......c.cccoccvevevceenncne 9-33 panel display, picture and description ............... 1-9
orientation panel keys, picture and description ................... 1-9
SErvO amplifiers .......cccecevvereneninenienieieneieeene 2-8 PAO serial data, specifications ................. 5-105, 5-107
SEIVOMOLOTS «..ovvieriniienreiieirenieetenieerenreeinenenanens 2-3 Parameter Breakdown Error .........cccoccoevvencnecnnnne. 9-5
origin pulses Parameter Setting EIror .........occoevencnenniccnncnene. 9-6
PCO,/PCO SigNals ....coerveveieieieieencnceienienne 3-22  Parameter Setting Mode ........ccoevverveneneiecinnceennenne. 7-8
setting and USING .......cccevvverenennen. 5-108 to 5-109 Parameters
Origin Search Mode ......c.ccccecevereninccncnenne. 7-22,7-39 Additional and Improved .........ccccoeevevrccncnnenne. B-5
output circuits Speed Related .......ccooevevienieneinieniinincnene 5-132
INEETTACES .vvvvveiieiieieeieeee e 3-22  parameters
signal allocation, default settings .................... 5-57 changing Settings .........cccccevveveeverenieneninennennens 7-8
output displays, alarm display table .......... 9-40 to 941 CONFIGUIING ...vevveviriiriieicicieeecnceese e 54
output phase fOrm ........ccceeverinereneneieenenenee 5-23 display patterns .........ccccoeeeeveeverenenenenieneenenne 7-11
Output Signal Selection ........ccccoceverineneneneeenncnn B-16 enabling/disabling input signals .........c..cccceceeene 5-7
output signals function selection ..........cccceeevvererenrcrrevecnenne 7-10
allocating ......cccovvevverenieieiicreecnene 5-57 to 5-59 Changing ......ccccceovvveeenincncnincneneeenee 7-12
brake interlock .......c..cocvereninenciiiiiince 5-67 definition of display digits ........c..cccceeunee 7-11
combined signals, logic for ........c..coccoeveeencnn. 5-80 initializing SEttings .......ccccceeverererenreneneereenene 7-42
CONNECHIONS ..ot 5-27 lists
line driver .......cccoeoevveineinciicecee 5-16 all e B-2 to B4
line driver, position reference .........c..c.ccoeuee. 5-17 default settings ........c.ccocevvevveeecnnns B-2to B4
MONItor diSplay ......ccceevevveriieierecieeceee s 7-17 input signal selections, defaults ............... B-13
names and functions ...........coceecevereevveieenennens 3-20 MONItOr MOAES ...cveveveieieeieiieicrienienienaene B-19
0PeN-COLIECLOT ....ovvrereiieeiiiieieie e 5-17 output signals, default settings ................ B-15
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servo amplifier function selection ........... 7-10 CONAILIONS .vvenieeieiiriiriiniene e 64
SEttiNg range .....c.ccoevveveveveerennenn B-2 to B4 reference values .........ccooeevcencnenenne. 6—40 to 641
switches, default settings ............. B-8 to B-12 TESPONSIVENESS ..evvenvenreneeieeiieeenienieneennes 6-37 to 6-38
motor speed, setting or modifying .................. 5-52 SEHHNG .evevieveererienieierte et 6-11, 6-23
PG dividing ratio ........ccoceeerererieieieeeeeeee 5-23 position loop, definition ..........cccceevevenererenieneennn 6-33
TESETVEA evivieiieiiiieiieiecie et 5-130  position reference iNPuts ........c.ccoceveereerrereerieeeennenn 5-16
setting from host controller ...............cccceeueneene. 5-14 error counter, clear input ..........ccceceverenennnne 5-21
setting method types .......cocevvevievieiecinieieinn 7-8 1/O signal generation, timing example ............ 5-20
Setting procedure ..........coovvevvereneienieeeenenenne 5-5 pulse form selecting
tOrquE CONLTOL ...ovveeveeieeieieeee e 5-42 input pulse multiplier ..........c.cocvvrenennen 5-19
WIIte ProteCtion .........cceceeveereeereeriieienieeeeneeenen 7-53 PATAMELETS .o.veeveiieniiiieienieerenieeie e 5-18
part names reference pulse input signal, timing ................. 5-20
SErvO amplifiers .....c.cccecevvereneninienienieieieieeene 1-9 positioning
1< 070) 1070 10 SRRSO 1-8 high speed .....ccevvivieiieieieeee e 6—-10
part replacement schedule, servo amplifiers ............ 9-3 infinite length ... 5-97
PBO serial data, specifications .......c..c.ccceceeeennne. 5-105 positioning completed (/COIN) output signal ....5-74to
/P-CL $ignal .....ccccoovieivieiniiirieineeeeeene 5-13, 548 575, e 5-77
PCO serial data, specifications ..............cceceerueennee 5-105 Postition Control Mode, bit data, codes, and meanings ..
/P-CON, zero clamp function ..........c.cceeeeeveercnnens 5-65 7-7
/P-CON signal ........ccccevvennen. 5-16, 541, 5-49, 5-64 Power Line Open Phase .........ccccoeveeveviieienieeeennnne, 9-34
periodic part replacement, servo amplifiers ............. 9-3 power line, servomotors, picture and description .....1-9
peripheral devices power loss, servo amplifiers .........c..coceeeeee. 3-15,5-83
CONNECHING 1O vvvreiiiriiriinieriertentenee e eeeeenens 3-3 power ON
single phase specifications ........c..c.ccoceveruenenene 34 indicator, picture and description ............c........ 1-9
three-phase specifications ............ccccc...... 3-5,3-6 sequence, designing ..........ccocceeevevveeverreeeennennes 3-14
personal computer connector, picture and description ... power supply
1-9 control power supply terminal, picture and
PG dividing ratio .......ccccceeeveveeneviecnicncnnns 5-23,5-108 desCription .....ccceeeeeeeneneeniereenienicens 1-9
SEHING .eeoveeieeeeeieeiieie e 5-135 external for alarms .........ccocceevvercieecienieeieeen, 5-71
photocoupler harmonic suppression ........................ 5-126, 5-129
OULPUL CIFCUILS .vvevvieeieieeeieiieeieee e 3-23 MCCB or fuse capacity .........cccoceeveevveevennenne 5-112
output Signals .......ccooceveeciieieiieeeeee s 5-74 single-phase
(T-GON) oot 5-77 to 5-78 connection example ...........oceeevereeerennenns 5-125
[S-RDY oot 5-79 specifications ........cceeceeveerveenieennnnnn 3-27,C=2
/WARN i 5-80 to 5-81 supply voltage (400V) ....ccovvvveevieevieerreeeene, 5-124
physical shock, reducing at speed change .............. 5-36 terminals, picture and description ..................... 1-9
plugs, servo amplifiers ..........ccoceveviecienienieriennnnne 3-26 three-phase
position control specifications (200V) .......ccceeueennnen. 3-28,C-3
adjusting manually .........cccccoeveeiennnne. 6-37 to 638 specifications (400V) .......ccceeeeneee. 3-29,C4
block diagram ..........ccoceeeeeriiecienieierie e 5-32 voltage conversion transformers .................... 5-124
inhibiting reference pulse count ...................... 5-49 VOItage drop ...c.ccceeveevieieriieieieee e 5-83
switching modes and/or references ... 560, 5-60 to Precautions, Wirlfg ...........cc.eeeeeerreerveereernesreernennens 5-110
5-61 proportional (P) control ..........cccceiiiiniiniinine 6-13
position control 100p, USING ........ccceeververrerveriennnnne 5-22 definition ....ooeeeieeeeiiee e 6-15
Position Control Mode switching from PI control ..........cccccccveveinnnne. 5-16
CONNECLIONS ..covevvivereiinienienieceieeie e neennes 3-32,C-7 tOrque reference .......ccocevvvererenenenienieveeenenn 6-16
description, pulse train reference .................... 5-60 USIILE eeeneeeeeniesieetesteeeee et eeeeee et e eneeeeseeeneeseeeneeas 5-41
trial Operation .........c.ceceveverenenenieieieeecns 4-12  proportional/integral (PI) control ........c..cccccevveuenen. 6-13
position control, definition ...........ccccceveevrerveciennnnne 6-33 definition .....ocoeeeeieiiiee e 6-15
Position Error Pulse Overflow .......c..cccccevevcnennene 9-32 switching to P control ........c..cccceeiecivccncncnncnn 5-16
position loop. See position control loop. PrOtECtiVe SEQUEINCE ..c.vevenveneenreeirienieniereneeneeneenennenee 5-71
POSition 100pP ZAIN .....ocvvvveieereiieieieeieeee 6-24, 6-33 PSO serial data, specifications .................. 5-105, 5-107
AdJUSTMENT ..o 6-38 pulse count inhibiting during position control ........ 5-49
basic rules .....ccoevvveeiiniineninenne, 6-33to 6-34  pulse dividing ratio, setting ..........c.ccocceveueee 5-24,5-108
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pulse dividing, definition ............ccecooveririrrircieienens 522 connector, picture and description .............. 1-9
pulse form selecting, position reference inputs ...... 5-18 installing, parameter ...........cccoccvcerenennnn 5-85
pulse output signals internal, calculating power capacity ................ 5-88
TPAO ittt 3-22 optimum frequency
PAO e 3-22 0.5 to 5.0kW, table .......cccoceevrernecvncnnee. 5-88
TPBO et 3-22 6.0kW or more, calculation ......... 5-88 to 5-89
PBO e 3-22 6kW or more, calculation ........................ 5-89
pulse output signals pulse output signals ............... 3-22 power capacity
pulse train reference ...........coocoveeeevenenienenieenne 5-60 400W 0T 1€SS ..eovevirieniiriinieieieeeeee 5-87
pulse train reference, switching ...........ccccceerenne 5-60 0.5t0 S.0KW oot 5-88
pulse tranSmisSION .........ccoeceeveeveeereereerreerienieeeeeeenes 5-98 4.0kW OF MOTE ...ceeuvenreeeeeeerenienene 5-88 to 5-89
pulse width modulation (PWM) .......ccccecvririennnn. 8-37 POWET L0SS .eveiieieciieieeicee e 3-15
pulses (PPR), encoders ..........cccceeeveerievieieinnannanns 5-28 SCIECHING ..ovveevetieierieeeeeeie e 5-84
specifications for servo amplifiers ................... 5-84
R Related Parameters ..........cccocccveeenecenecncccnecne. 5-135
radial load, SErvomotors .........cccooevvveevevivnnieeeeeennnee. 2-4 ls)isircrf;:rs """"""""""""""""""""""""""""""" gj gg
ratings and specifications. See servo amplifier/ or servo-  SWHEHES s
motor/ratings and specifications. reser\fed p?rameters 573—22
read-only setting or disabling ..........ccccoccevveverennee. 7-53 resettmg AIAIIS oo 6—; 4 ’6—38
TECEPLION SEQUEINCE ...uveeeeneienieeeeiiereeeeeneeeeeneeennns 5-105 FOSPONSIVENESS rrrrrocvvvvvvnienri J ’
reference input reverse or reverse external torque limit .................. 5-10
analog CIrCUItS ......ceeverveeiiiieieeeeece e 3-21 reverse overtra.wel (N-OT) e 36
Position Control Mode .........ccoeceevvreenveennnen. 4-8 Reverse Rotgtlon Mode, setting procedure ............. 53
signal connector, picture and description ....... 1-9 reverse rotation reference ........c..oceveveeeeercrenenennne 5-19
Speed CONtrol MOE oo 47 reverse run ........ s s 7-22
reference iNPUt CIrCUILS ........eevevvereeeeeevererenenennns 3-21 reverse run prohibited (/N-OT) signal .......c..c..... 739
line driver output .........coeceeeeeeeenieieeeieseeene 3-21 rigidity . .
open collector output examples ....... 391 to 322 chapgmg §ett1ngs ................................ 627 to 628
reference input line, NOISE .......ccovevverveveveeeeennnne. 5-118 §ett1ng BRI oo 6-40to 6-41
reference offset adjustment ..........ccoccovveiervricennnen. 6-5 rotation direction
reference pulse paramgter ......................................................... 7-24
counter monitor display ... 718 §elect1ng T 5-36
forward/reverse pulse forms ........c..cccocevuennene 5-19 running output signal (T-GON) ... 5-77105-78
input signal timing ..........ccceeevvrreerereenennene 5-20
reference pulse inhibit function .........cccceeevccrenncne 5-49 S
Reference Pulse Input ........c.ccocevenineiicienicnneene. 5-137 safety precautions. See also cautions and warnings. 1—v
Reference Speed Input Read Error .......c.ccoevvenennee 9-25 1 SRRSO 1—vii
Reference Torque Input Read Error ........c..ccece. 9-25 saving online auto-tuning results .................. 6-29, 6-31
reference unit, definition ...........ccccceevvvenicnincnennne 5-29 SEN Signal ....cooovieieiiiieiieeeeeee e 5-98
reference voltage offset ........c.ccceceevevinincncncniennne. 6-5 sensitivity, measuring system matching ................. 744
references for control modes, analog ........ 5-59 to 5-61 sequence /O signals
regenerative energy, calculating ............ccoccveeenne 5-90 inputs
Regenerative Error Detected ........c.coccovenencnencncenene 9-9 changing function allocation .......... 5-53,5-56
Regenerative Overload ..........ccccocevvinininenencnenncnn 9-10 signal connections ..........cecceveverervenvennnn 5-26
regenerative overload warning ..............ccecveeveenene. 5-80 outputs
regenerative pOwWer capacity .............c........ 5-87 to 5-96 changing function allocation .................... 5-57
regenerative reSiStors .....ooevveveeeeeenrennenn 5-84 to 5-96 signal connections ..........cccceceeereruennennnn 5-27
BUIIE-IN e 5-84  sequence input circuit interface .......c..c.ccccecveeveeenene 3-22
calculating capacity .......cccecvereeevverververiereennens 5-90 serial data specifications ...........c.ccoecevverenveninnnnnne 5-107
calculating energy consumption ..................... 5-90 serial eNCOdRrS .....oovveieriieierieeeree e 1-3
calculating regenerative power capacity 5-87, 5-88 servo alarms
CONMNECHINEG ..vveveviiiienienieetenie ettt 5-86 output signals, CONNECtING .......ccceceverererrennenn 5-71
external TESEIHNG c.vevereeieereieeeeeeee et 7-4
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Index

Servo Amplifier

Software Version Number ........................ 1-7,1-9
servo amplifiers

absorbable energy ........cccoeeiiriieniniienees 5-95
alarms, reSetting .........ccoeceevvriereeieneeieeeieans 5-72
batteries

installation warning ............ccceeeevvenene 5-100

specifications and handling .................... 5-100
CAPACILY ceevveeeeeeeeieeieeie sttt 1-6
control mode selection/switching ...... 5-59 to 5-61
control panel conditions ..........cccceceevveeerennenen. 2-9
COOLIMNE et 2-9
delivery check ......cooovviiieiiiieiee e, 1-2
dimensional drawings ............c.cco....... 845 to 8-54
end plugs/sockets ........cecevveierieienieiees 3-26
function selection parameters .............ccoceeen. 7-10
gain adjustment ........c..ccceeveeeeeninennne 6-33 to 642
input signals

allocation .........cccceeveeeveeeeniiennns 5-53 to 5-56

names and functions .............ccoceeeverueennne. 3-19
inspection (annual) .........ccccceeveieriecieneeienenenn 9-3
INStAllation ........ccecevieiierieieee e 2-7

installation Site .........cccoevevevveiierieieieeeene 2-7

multiple units .......ccccevvvereneneneneieinenn 2-9

OTICNEATION .eveveeenieseieieeieeie e 2-8

storage conditions ........c.cccceceeverrererenennenn 2-7
internal block diagrams ........c..c.cceeeee. 3-7to 3-11
model NUMDETS .......cceverinireniiiiceceencrcns 1-7
nameplate example .........ccoocvveieririienieeeneen 1-6
noise filters, table ..........ccocoevevvviiiiieiereeenee. 5-118
online auto-tuning function ...........ccecevveeenen. 624
operating conditions ..........cceceeeeereveceeneeecvenennn 9-3
output signals

alloCation ........ccevveveeieceincncnnns 5-57 to 5-59

names and functions ........c..c.cceceveeveeennn 3-20
overload characteristics ........c..cocevereneneeeenne 9-15
Parameter Setting Mode ............cocue..... 7-8 to 7-15
parameters

setting procedure ............coeevenennen. 7-8 to 7-14

LYPES eeetieeieeiee ettt 5-51
PATt NAMES .ovviiniieiieeiieeeeieete et 1-9
part replacement ..........ccooceevereienienienie e 9-3
POWET 10SS .o 3-15
power supply voltage drop ........cceceevvrveennnen. 5-83
ratings and specifications ................... 8-30 to 8-39
ratings and specifications 2 ................ 8-36 to 844
regenerative resistors ........oceeevervennens 5-84 to 5-96
Reverse Rotation Mode .........coceveveneeenccncnnns 5-5
1118107 1| SRS 5-51
special wiring

FUSE e 5-112

NOISE CONIOL ...eveviiiriiiiiiieiciececeee 5-117
standard connection examples ........... 3-27to 3-34
stopping procedure ...........ccoovrvevennenn 5-62 to 5-70

torque mMiting ........cccoeeveveereeiereeienreeeeie e 5-9
troubleshooting
with alarm display ..........ccccecvennenee. 9-5 to 9-37
with no alarm display .........ccccecverveiennnne. 9-37
servo gain
adjusting via auto-tuning .................... 624 to 6-25
adjustment ........c.cccoeeverriiennennen. 6-22, 6-33 to 642
basic Tules ......coeveveeiereeeninienns 6-33 to 6-34
manual ......ccooeveneiiinieeens 6-35 to 6-39
PATAMELETS .evvveeieeiieereeiieereeieeeereeieeeereeeeenee 6-33
SCLHING .vevveiiiiere et ee ettt 6-10
Servo ON input signal .........ccccveveviieeieniieienieieenns 5-73
servo ready output (/S-RDY), definition ................ 5-79
SErvo run away alarm ...........cceeeeevereeveneereeneenennes 9-26
servo system
block diagram ..........ccceveeieviieienienieieseenns 6-33
feedback loops, definition .............ccoevervenennns 6-33
responsiveness adjustment .................. 6-33 to 6-39
servodrives
inspection and maintenance .................... 9-2 to 94
Servomotor and Amplifier Combination Error ......... 9-7
Servomotor Stop Mode .......ccocvevveieeievienieiieeeee, 5-7
servomotor-end relay sockets ...........ccccocerieiennne. 3-26
servomotors
axis end specifications ............cccceverveereereernennens 1-3
CAPACTLY tvvverreeieeieesieerteenteeeteeseesereeneeeseaeeseenes 1-3
dimensional drawings
SGMAH ..ot 86
SGMGH ...ttt 8-14
SGMPH ..ot 8-10
SGMSH ..ottt 8-18
SGMUH ....ccooooiiiiiiieeeeeee, 8-21, 8-24
€METZENCY SLOPPING .vveeveerererrrerieeereeieenreennee 5-63
encoder CONNECLOTS .......cceveereererueniereenienieenns 3-26
encoder pulses, number of .........cccccceevreeieennen. 5-28
inspection and Maintenance .............cocceeeveeveenns 9-2
installation ........coccoveeriiiiniiieee, 2-2
allowable shaft load ..........ccocceoeeviniinnncene 2-4
handling oil and water ...........cccceevvvevvennnnne 2-6
OTICNTATION oot 2-3
shaft alignment .........cccecceevienciiniienienienne 2-3
SIEC wenteteeieeteent ettt 2-2
storage temperature ............cceeeveereercveerneenns 2-2
JOG SPEEA ..ceeveeeeeciieeeee et 5-52
model NUMDETS ......ccocovieiiiieiiee 1-3
motor speed, Settng .......cccceceeveriieninienineeens 5-65
motor speed/torque characteristics
SGMAH ..ottt 84
SGMGH ...t 8-13
SGMPH ..ottt 8-8
SGMSH ...ttt 8-17
SGMUH .....cooooiiiiiiiieeeeeee 8-20, 8-23
nameplate eXxample .......c.coccevevierieniieieiieneennens 1-2
PAIt NAMES ..ottt nees 1-8
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radial or thrust load .........ccccoooiiiiiiieiee, 24 5-65
ratings and specifications photocoupler
SGMAH ..ottt 82 running output, (/S-RDY) ...cceovvinininnnn 5-79
SGMGH ....oooiiiiiiiiiiceeeeee 8-11 running output, (/T-GON) ........... 5-77 to 5-78
SGMPH .....ooviiiieieeceeeeeeeeeee e 87 warning output (/WARN) ............ 5-80 to 5-81
SGMSH ....ooiiiiininincecceceeeeceeeane 8-15 positioning completed output, used as an interlock .
SGMUH ....ccoovviviiiieireceene 8-19, 8-22 5-74
starting/stopping caution ...........c.ceceeverervenenes 5-73 /P-OT oo, 5-6 to 5-8, 7-22, 7-39
switching rotation direction .........c..cocceeevenenene 5-5 SEN ettt 5-98
terminal on amplifier, picture and description .. 1-9 for alarm data transfer .............cccecevenne 5-109
trial operation using reference input ................. 4-7 servo ready conditions ........c..cecceeeveniennene 5-79
vibration resistance and class .............cc..cc...... 2-5 ISG oo 5-15,5-72
winding resistance 10SS ........c.ccoecvveiererienienen. 5-92 [S-ON oot 5-63, 5-73, 5-79
servopack. See servo amplifier. ISPD=A i 5-33 to 5-35
SEHtNG Procedure ..........cceveveveeciereeeeienencreneneneens 7-8 ISPD-B ..ot 5-33 to 5-35
setting range, list of parameters ................... B-2toB+4 ISPD=D i 5-33 to 5-35
setting the error pulse ......c..cocccveverevieiievinicncncnnenn 5-75 JTGON it 5-77,5-78
ISG SINAL oo 5-72 T-REF,S1gNalS ...oociiviiiiiiiiiniiiieienecceieee 5-14
SGDH IV-CMP ...ccoovviviniiniinninn, 5-76, 5-76 to 5-77
Added and Changed Parameters .................... B-20 /VLT, See also signals /CLT ......ccccceoceneneneene 5-42
Additional Output Signals ........cccceceeverenennne B-16 V-REF oot 5-14, 5-15
Additional Parameters ............cccocevvverveeenieennnne. B-5 JTZCLAMP ..o, 5-64
Additional SWitches .....c..cccoceveneriieiniencnnns B-12 single-phase
Improved Functions ..........cccceceveveeevccncnnenne. 5-140 main circuit specifications ..........cccceeceveerencenne. 34
SWitch 1ist .ovovieieieeeeeeeee e, B-22 power supply wiring specifications ........ 3-27,C=2
shaft alignment, SErvOmMOtors .........ccccoeveeeecenencnnne 2-3 Single-turn Data .........cccevivviniiiiniiiniccen 5-140
shaft load, SErvomotors ...........coccevevevieniecieneeneeennnne 24 SMOOth OPEration ............cceevvveeerreevenreereennenne 6-2 to 6-9
shared MCCB or noise filter ..........c.ccocveverennnnne. 5-122 SMOOthiNg CAPACILOL ....cvevreeierieeiiiieeere e 5-84
Sigma II Alarms smoothing function, definition and using ................. 6-3
Additional .........oooeeeiiiiiie e 9-44 sockets, end, for servo amplifier ...........cccceevvennnen. 3-26
signals SOft start fUNCtion ..........ccceeeeeevieenienieenieerie e 6-2
ADSOIULE ..o 5-105 software version, checking ...........cccoccovvevivireennnn. 7-38
alarm output (ALM) ...c.oocvvevieieieieieeieiee 5-71 /S-ON $IgNaAl ..ocvviviiiiiiieieiecee e 5-73
JALM-RST ..ot 5-72 sort start function, signal generation timing examples ...
ALOLt0 ALO3 ..ooiiiiieccceceeeee 5-72 5-36
ANAlOZ INPUL c.oveeviiiriiieriiereeeeeeeee e 3-21 ISPD=A it 5-33 to 5-35, 5-60
TBK e 5-67t05-70  /SPD-B ..ccccviiiniiiininiene 5-33 to 5-35, 5-60
/CLT, See also signals /VLT ................ 5-9 to 5-12 ISPD-D e 5-33to 5-35
JCOIN oot 5-74,5-75, 5-82 speed and torque reference offset ...........cceceevenee. 7-25
[/O connections ........cc.ceceeeverenienieniencecnennenn 3-21 SPEEA DIAS ..o 6-14
inputs speed change, reducing physical shock .................. 5-36
allocatiing other signals ........c..ccccoeeeeeee. 5-56 speed coincidence output signal ................ 5-76 to 5-77
alloCation ........ccevvevuenieeeinenenans 5-53 to 5-56 speed CONLIOL .....ooevverieiiicieicieencccceeeeeee 6-41
allocation example .......c..ccceveveeircrcnnenne. 5-55 /V-CMP signal .....c.cccocevvemvenininencncicieenenn, 5-77
IN-CL it 5-11to 5-13, 5-48 analog reference
INEAR oot 5-82 switching modes and/or references ...... 5-60to
IN-OT oo 5-6 to 5-8, 7-22, 7-39 5-61
outputs torque feed-forward function ....... 5-44 to 545
AlloCAtION ..eveneiiiieicieieceeeee 5-57 low rigidity, setting position loop gain ............ 641
default settings ......cccceeveeeveerinencnenienes 5-57 manual adjustment ..........cccceceverenenenieieeenenn. 6-35
other signals ......ccccvveveneneneneeincnee, 5-58 Principle of ...c..covevieiiiiniininc 5-43
TP-CL oot 5-11 to 5-13, 5-48 Speed Control Mode
TP-CON oottt 5-41 bit data, codes, and meanings ........c..ccceccrerueneen 7-6
/P-CON, zero clamp function .... 5-16,5-49, 5-64, CONNECTIONS ..eevvierierieeieeereeeiee e esveeeeaes 3-33,C-8
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description, analog reference ............c.cocceu.. 5-59 CN1
trial OpPeration ........c..coeeeeveereeieiieieeee e 4-7 inverting signals, SO1 to SO3 ................ 5-58
Speed Feedback selecting/allocating outputs ......... 5-57 to 5-59
AdJustment ........coeveeieiinieeee e 6-22 CN2, layout and types .....cccceeceevereereereereeneenns 3-26
COmMPENSAtION ....cceeveeeeeeeieiieierieeeeeieeieeeeeneans 6-22 control power supply, picture and description ...1-9
speed feedback compensation ...................... 6-22, 6-33 ground, picture and description ............ccccccue.e.. 1-9
speed feedback compensation selection ................. 6-32 main circuit power supply, picture and description .
speed feed-forward function ..................... 5-45 to 546 1-9
speed limit servomotor to servo amplifier, picture and
function, external ..........cccocoeviiiiiiininieee 5-43 deSCription .......ceeeeeeveveiere e 1-9
PrINCIPLE .ot 5-43 test run, see also trial operation ................... 4-2 to 4-13
speed loop /TGON 8ignal ...c.coceverenvinreieincninenenenee 5-77 to 5-78
AN PATAMECLET ...oovveeienieeeeeiieeieee e eeeee e 6-33 three-phase
integral time constant .............cccoeeeervreeneenenne. 6-37 main circuit specifications ............cc.coe..... 3-5,3-6
SCLHING GAIN .ovveeieiieeieeieieee e 6-37 output phase forms .........ccoceevvririeieeiereeene, 5-23
speed 1oop gain ......cccceevvrveierieirns 6-22, 6-24, 6-35 power supply
adjustment conditions ...........cccceceeeererienierennens 64 wiring specifications (200V) ........... 3-28,C-3
adjustment, basic rules ........c.cccecenee 6-33 to 6-34 wiring specifications (400V) ........... 3-29,C4
reference values .........ccccceeevveviveennennne. 6—40 to 641 thrust load, Servomotors ........c.cccceeevveeveeceesieeieeneene 2-4
SCLING oottt 6-10 time constant
speed loop integral time constant ................. 6-33, 6-35 speed loop integral .........ccccoeeeecenininincncncenns 6-33
speed reference .........cccceeeeecencncnnenne. 5-14, 6-13, 6-34 torque reference filter .........c.cccceevcvviniincncnne 6-33
used as detection point ..........cccceeeeeveeeeerennens 6-15 time constant, integral ..........ccccoceveeirvencnenenennencnn 6-10
INPUL AN et 6-36 timing, holding brake ON .......c.cccccoeviinennienccncnnns 5-69
speed reference input torque control
input circuit example/adjustment factor ......... 5-15 desCription .......c.ccoevveveieeninenireccceee 5-42
setting eXamples .....c.ocveeereeieneriene e 5-14 1 G111 o) (et ST 5-38
speed reference offset input circuit eXample ........ccoevveverieerierinienienne 5-41
automatic adjustment .............cccoenee.... 7-25 to 727 internal speed limit function ..........c.ccccvevuennene 5-42
manual adjustment ............ccoeceeuenenne. 7-27 to 7-30 PATAMELET ..ovveeienieeiieieeieeteeee e eees 5-42
Speed Related Parameters ............ccocevevevenerenennee. 5-132 SCIECHING ..ovvieieiieiieie et 5-37
speed/torque curves. See servomotors/motor USIIIE vvevveveeniesieeeesreentesteeeesteeneesneesesseensesseeneens 5-37
speed/torque characteristics. torque control (analog reference), description ........ 5-60
S-Phase rotation signals Torque Control Mode
PCO e 3-22 auto-tuning alert .........occevveveeriecienereee e 6-25
TPCO e 3-22 bit data, codes, and meanings ...........c.cceeevenenne. 7-6
/S-RDY 8ignal .....cccoovveiiniiiieniieieieeiee e 5-79 CONNECLIONS ...vveeveereneenereereeeeeenaesereeenenas 3-34,C-9
standard connection examples description, analog reference ..............ceeveneene 5-60
Position Control Mode ..........ccccuvrvennnnnen. 3-32,C-7 torque feed-forward function
Speed Control Mode ........ccccevvveeveiennenne. 3-33,C-8 aAuto-tuning alert .........cccevveveenieiereeeee e 6-25
Torque Control Mode ........cccvevvevennennen. 3-34,C-9 USINgG, SEtHNG .veoveveeeieieeeiereeeeereeenes 5-44 to 5-45
starting/stopping the servomotor, caution .............. 5-73 tOrqUE LML .o 5-9 to 5-13
Status Display Mode, digital operator ...................... 7-5 JCLT SINAl ..oviiiiiieieeieeeeeeee e 5-10
storage conditions, servo amplifiers .............ccccueueen. 2-7 CXEEINAL .eeiiiiieiieieee e 5-11
sum check alarm. See check sum alarm. IN=CL .ottt 5-13
supply voltage, three-phase 400V ...........c...c......... 5-124 JP-CL ittt 5-13
SWILCHES v B-12 internal, /CLT .....ccccoooviiiiiiieeie e 5-9
switches, default settings list ...................... B-8 to B-12 torque limiting by analog reference ........... 5-47 to 548
switching control modes and/or references 5-60 to 5-61 Torque Reference
SWItChING NOISE ..vvovveerieeieiieieie e 5-117 Filtering ....cccooveveeviieieeeeeeecee e 6-8
torque reference
T filter time coNStant .........cccveevevevenenenerenenienens 6-5
. input
terminals SIZNALS L.eveiieeiiiieieeie e 5-40
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used for proportional (P) control ............. 6-16 A% %
input adjustment factor ..., 5-48  /WARN signal .......coccoovvrvrrverenresreeenenn. 5-80 to 5-81
used as reference point .........ccceveeeevieievenennne 6-15 Warning Displays
voltage level per rated torque ...............coco..c... 5-40 A.92, Regenerative Overload .............ccevune.n. 9-43
torque reference filter time constant .. 6-33, 6-36, 6-37 Additional and Modified ..................... 942,943
torque reference offset Warning diSplays .........cececeeeereereiesreeesenenenenennn, 9-43
automatic adjustment ....................... 7-25 to 7-27 A91,0verload .......coocoooovvveeereeeeeeeeeeen. 9-43
manual adjustment ............ccoeceeeeeneee 7-27 to 7-32 warning output signal /WARN) ................ 5-80 to 5-81
torque saturation, mode switch function ................ 6-16  warning output Signals .........cccccceorervrrerrrerrrerrenn. 9-43
tOISION TESONANCE ...vveevvreeriereeereereesererereesreeseneenens 6-36 warnings
total Watts 10St ....ooceveeieiieieeeeeeeee e 3-15 battery installation ............cocoeeevevvevererennn, 5-100
traceback See Alarm Traceback Mode. ground terminals ..........ccceceevevenininiinienieennns 5-100
transformer Infinite Length Positioning System ................. 5-97
DC 1eactor ......ccccoceecienienieiciicieceeeeeee 5-127 maintenance and inspection ........................... 1—vii
hArMONiC SUPPIESSION «.v.vvcrcrvrvrve 5-126, 5-129 N 5104
transmission sequence, absolute encoders ......... 5106 WG oo v
T-REFSIZNAIS ..oovviiieieciieieciieeeeeeeeee e 5-14 winding resistance 10SS ...........cooovvevevereeresresrnnen. 5-90
trial Operation .........coccevvvievienieiereeeee 4-21t04-13 wiring
additional setup procedures CONNECtiON ProCedure .......ovverveveererererrrrreenenens 3-16
position control by host controller ........... 4-12 example, Main CirCuit .........cocoevevrieieieirneeeenn, 3-14
servomotors with brakes ..............c.......... 4-10 FUSE evvvrveereesseeeess st 5-112
in Position Control Mode ........c..cocovevenienecenens 4-8 isolation of inputs from outputs .................. 5-119
in Speed Control Mode ........cccecevenevicienenncnncns 4-7 using multiple servo amplifiers ..................... 5-121
INPUL SIZNAIS ..oveeviiiiiiiriiriieereeeecceceeee e 4-13 NOISE CONIOL oo, 5-110 to 5-122
parameter reqUIrements ............ocoocueeeeeecuennes 4-13 noise filters ......cccocevverivereneniennne, 5-119 to 5-120
servomotor with 10ad ..o 4-9 PTECAULIONS ..vovoveeevereeereeiereeeie e 3-12,5-110
servomotor without load ..........c..cceevrieiiiiinnnns 4-3 servo amplifier to encoder ..............cocoevvuen... 3-24
using reference input .........cceeceevevvecenveniennnnne 4-7 specifications
troubleshooting Position Control Mode .................... 3-32,C-7
with alarm displays ........ccccoeevievieiiecieieieiennnn, 9-5 single-phase power supply .............. 3-27,C-2
with no alarm dlSplay ...................................... 9-37 Speed Control Mode ...vvvvveviii. 3-33,C-8
two-step trial operation ............ccoceceeerveiennnn 4-2 to 4-9 three-phase power supply (200V) ...3-28, C-3
three-phase power supply (400V) ...3-29, C—4
U Torque Control Mode ..........ccv.nee. 3-34,C-9
undershoot | WAMHNG ooissesss 1-v
mode switch function ..o 6-16 WIILE PIOLECLION .oovvveeieeeiieeiieeieeriieereeree e eveeneee e 7-53
suppressing during positioning ....................... 6-15
Upgraded Functions ..........ccccceveeeinieiencenencnnn, 5-131 Y
user constants. See parameters. Y-specification, checking codes ................ 7-34 to 7-37
A Z
/V-CMP signal ......ccccoovininiiiinieienee, 5-76 to 5-77 /Z-CLAMP function ... 5-64 to 5-65
172 Lo 1 (o) s F USRS 6-23 zero clamp function
EXCeSSIVE MGIAILY oo 6-27 JP-=CON ..o 5-65
feedback loop principle ........ccccevvreiriecnnne. 6-33 switching with speed control (analog reference) .....
notch filter ....coooveiiiiieee e, 66 5-61
positioning time Setting ...........ccoceveuncvienes 6-12 JZ-CLAMP ......oooooooeeeeeeeseeerene 5-64 to 5-65
resistance and class, servomotors. ..................... 2-5  zero point drift compensation ................c.cocovernnn. 7-44
$ervo amplifiers .......ccccoevevieieiiiiee e 2-9
speed loop integral time constant .................... 6-35
/VLT signal, see also /CLT signal .........ccccecueneee. 5-42
voltage conversion transformer, capacity ............ 5-124
V-REF SigNAlS ..cceevvieieiieieciieeeeecee e 5-14
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