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Safety Information

Thefollowing conventions are used to indicate precautionsin thismanual. Failureto heed
precautions provided in this manual can result in serious or possibly even fatal injury or
damage to the products or to related equipment and systems.

/\ WARNING

 WARNING: Indicates precautions that, if not heeded, could possibly result in loss of life or serious injury.

/\ CAUTION

e CAUTION: Indicates precautions that, if not heeded, could result in relatively serious or minor injury,
damage to the product, or faulty operation.

Q PROHIBITED

« PROHIBITED: Indicates actions that must never be taken.

©Yaskawa,1999

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 man-
ual is subject to change without notice. Every precaution has been taken in the preparation of this manual. Never-
theless, 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.
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Overview

®m Manual Outline

This manual provides the following information for the Sigma |l Series SGMOH/SGDH
servodrives.

* Proceduresfor installing and wiring the servomotor and servo amplifier.

* Proceduresfor trial operation of the servodrive.

* Procedures for using functions and adjusting the servodrives.

» Procedures for using the built-in panel operator and the hand-held digital operator.
» Ratings and specifications for standard models.

* Procedures for maintenance and inspection.

® Related Manuals
Refer to the following manuals as required.

Read this manual carefully to ensure the proper use of Sigmall Series servodrives. Also,
keep this manual in a safe place so that it can be referred to whenever necessary.

Manual Name Manual Number Contents
Sigma Il Series Servo System
Catalog Supplement Describes the procedure used to select
G-MIAZ#99001 Sigma Il Series servodrives and capaci-
Servo Selection and Data ties.
Sheets
Describes the applications and operation
Sigma Win Software SIA—S800-1.0 of software for the Sigma servodrive
Operation Manual : monitoring devices for use on personal
computers.
Sigma Il Series SGMOH/
SGDH Provides detailed information on the
- . operation of the JUSP-OP02A-1
Digital Operator TOE-5800-34 digital operator, which is an optional
product.

Operation Manual

viii



Sigmall User’'s Manual Table of Contents/Preface

Using This Manual

Intended Audience

This manual isintended for the following users.

* Thosedesigning Sigmall Series servodrive systems.

* Thoseinstalling or wiring Sigmall Series servodrives.

» Those performing trial operation or adjustments of Sigma |l Series servodrives.

* Those maintaining or inspecting Sigma |l Series servodrives.

Description of Technical Terms

In this manual, the following terms are defined as follows:
» Servomotor = Sigmall Series SGMAH/SGMPH/SGMGH/SGMSH servomotor.

» Servo Amplifier = Sigmall Series SGDH servo amplifier.

» Servodrive = A set including a servomotor and servo amplifier.

» Servo System = A servo control system that includes the combination of a servodrive
with ahost computer and peripheral devices.

Indication of Reverse Signals

In this manual, the names of reverse signals (ones that are valid when low) are written
with aforward dlash (/) before the signal name, as shown in the following equations:

« /S-ON=SON
« /P—CON = P_CON
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Safety Precautions

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

m Checking Products upon Delivery

/N CAUTION

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

m Installation

/N 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.

m Wiring

/N WARNING

« Connect the ground terminal to a class 3 ground (100Wor less).
Improper grounding may result in electric shock or fire.

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

/\ 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.
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m Operation

/N CAUTION

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

/\ 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 mal-
function.

 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.

® Maintenance and Inspection

/\ WARNING

» Do not remove the panel cover while the power is ON.
Doing so carries arisk 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.

Xi
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/\ 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

m General Precautions

Note the following to ensure safe application:

» Thedrawings 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.

» Thismanual is subject to change due to product improvement, specification modification, and manual
improvement. When this manual isrevised, the manual codeis updated and the new manual is published as
anext 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.

» Yaskawawill 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.

Xii
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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 Sigmall Series Products on Deliver.........cccocovvveverceeveeseecenseene, 1-2
111 SEIVOMOLOIS....ceiieiiieerieetee e s e nne e nmn e e nne e s 1-2
112 SErVO AMPITIEIS. oo 1-4

1.2 Product Part NGITIES .......c.coiiiiiieriiriirieee et 1-5
121 SEIVOMOLOIS.....ciieiiieeiieeiee e s e nne e nn e nne e 1-5
122 SEVO AMPITIEIS. ot 1-6

1-1
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1.1 Checking the Sigma Il Series Products on Delivery
The following procedure is suggested to check Sigma |l series products upon delivery.
Use the following checklist when Sigma |l series products are delivered.

1.11

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-10ACA21
N-m

1000 3.18 5.7
r/fin 3000 9707 |<e—
S/N_VT1007-1 -001
¥ YASKAWA ELECTRIC

APAN

J

Serial number Manufacturing date ——

Rated motor speed

1-2
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Model Numbers

Standard Servomotors

SGMPH-01AAA2S

Sigma |l Series Servomotor NameJ
SGMAH
SGMPH
SGMGH
SGMSH

Servomotor Capacity (See Table 111)

T ] L

A: 200V
B: 100V
*The only 100V servomotors are the 0.2kW or less

Serial Encoder Specifications (See Table 1.2)

SGMAH and SGMPH models.

Brake and Oil Seal Specifications
1: With brake, no oil seal

S: With oil seal

C: With 24Vpc brake

E: S+C

A SGMAH
SGMPH

-Shaft End Specifications
(See Table 1.3)

.Design Revision Order

SGMGH (1500rpm)

SGMSH

E: SGMPH (IP67 waterproof specification)

Table 1.1: Servomotor Capacity (kW)

Svmbol SGMAH | SGMPH | SGMGH | SGMSH Svmbol SGMAH | SGMPH | SGMGH | SGMSH
mbo mbo
Y 3000rpm | 3000rpm | 1500rpm | 3000rpm Y 3000rpm | 3000rpm | 1500rpm | 3000rpm
A3 0.03 — — — 08 0.75 0.75 — —
A5 0.05 — — — 09 — — 0.85 —
01 0.1 0.1 — — 10 — — — 1.0
02 0.2 0.2 — — 12 — — — —
03 — — — — 13 — — 1.3 —
04 0.4 0.4 — — 15 — 1.5 — 1.5
05 — — 0.45 — 20 — — 1.8 2.0
06 — — — — 30 — — 2.9 3.0
Table 1.2: Serial Encoders
Code Specification SGMAH | SGMPH | SGMGH | SGMSH
1 |16-bit absolute encoder Standard | Standard — —
2 |17-bit absolute encoder — — Standard | Standard
A |13-bit incremental encoder Standard | Standard — —
B |16-bit incremental encoder Optional | Optional — —
C  |17-bit incremental encoder — — Standard | Standard
Table 1.3: Axis End Specifications (Straight)
Code Specification SGMAH SGMPH SGMGH SGMSH
2 |Straight without key Optional Optional Standard Standard
4 |Straight with key Standard Standard — —
6 |Straight with key and tap Optional Optional Optional Optional
8  |Straight with tap Optional Optional — —
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1.1.2  Servo Amplifiers

| External Appearance and Nameplate Examples

Servo amplifier model

Floma > r ~
e SERVOPACK
EIEIEIEIE] MODEL SGDH-30AE
OO AC- INPUT AC-0UTPUT
LTS g0 g0l T ¢-ac0
g L1 g _’, b 4
? T PHASE 3 AMPS 248 -
ol o AMPS 18.6 kP 3.0 {4.0)
.. gj ] S/N 412808-15-)
Ferl e YASKAWA ELECTRIC
i e %JA MADE | N JAPAN
L] B
HlL | SN J
\_L® duel |V
nel” L |~ Serial number
Sigma |l series _SGDH Applicable capacity—
servo amplifier Applicable

power supply

n Model Numbers

SGDH - 10 AE - O

Sigma |l Series
SGDH Servo Amplifier

Maximum Applicable Servomotor Capacity
(See Table 1.9)

Supply Voltage
A: 200V
B: 100Vv*

*The only 100V servomotors are the 2.0kW or
or less SGMAH and SGMPH

Type
E: For torque, speed,. and position control

Options
R: Rack mounted
S: Single-Phase
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Table 1.4: Maximum Applicable Servomotor Capacity

Maximum Applicable Servomotor Capacity
Symbol Capacity (kW) Symbol Capacity (kW)
A3 0.03 08 0.75
A5 0.05 10 1.0
01 0.10 15 1.5
02 0.20 20 2.0
04 0.40 30 3.0
05 0.50 — —

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
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1.2.2 Servo Amplifiers

The figure below shows the part names for servo amplifiers.

Battery Holder

Used to house the backup battery for an
absolute encoder.
CN5 Analog Monitor Connector

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

/

b

/1

| B Wl

CN8 Battery Connector

Used to connect to the backup battery for an
absolute encoder.

.

Panel Display

E

Si5ElE
QOO

MOE/SIT O v

OATAI<

HARGE

Mo

Beamen

)

b

L’D __ALD A\ - A
i\

\U
o 9
.

AA

i
\

\
\
\

@,_
T
<]

PONER (O]

Five-digit 7-segment display panel used to
show servo status, alarm status, and other
values when parameters are entered.

. _——— Panel Keys
Used to set parameters.

—— 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
amplifier, even after the power supply is
turned OFF.

CN210 Connector for Option Unit

Connects option units for expanding the amplifier’s functions.

CN3 Connector to PC or Digital Operator

Used to communicate with a personal computer or to con-
nect to an optional digital operator.

CN1 I/O Signal Connector

Used for both reference input and sequence 1/O signals.

Nameplate
Indicates the servo amplifier model and its specific ratings.

CN2 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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2 Installation

This chapter describes precautionsfor Sigmall Series servomotor
and servo amplifier installation.

2.1 SEIVOMOLONS. ...couteeiieeeiee s eree st e e s e e e e sme e s e e sne e sn e e smeesnneeaneesnreenneeenneenneas 2-2
211 StOrage TEMPEIAIUIE.......coiiieeeeiee ettt et sneeeeas 2-2
212 INSEEIEHON SITE....coiiiiieiesesee e 2-2
2200 G T AN [ ' 4= o | S 2-3
P22 N S © 1< o1 = 1 o] o SO PPRRPRN 2-3
215  Allowable Shaft LOads........ccocoieriiiieiieie e 2-4
21.6  Handling Oil @and WALES .......cccoiiriiiieeeie e 2-5
207 CADIE SIIESS....ceeeeeeeeeeeee e 2-5

2.2 SEIVO AMPITIEIS. .o 2-6
221 Storage CoNGitiONS........coeeiierieiieiesie e 2-6
222 INSEIEIHON SITE....coeiiiiiieesere e e 2-6
ARG © (1< o[- 1 (o] o ISP PRSP 2-7
224 INSEEIEION ..o 2-7
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2.1 Servomotors

SGMOH servomotors can be installed either horizontally or vertically.

The servicelife of the servomotor can be shortened or unexpected problems might occur if
itisinstalled incorrectly or in an inappropriate location. Follow these installation instruc-

tions carefully.

/N CAUTION

Do not connect the servomotor directly
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 anticorrosive paint. Before installing,
carefully remove al of the paint using a cloth moistened with paint thinner. Avoid getting thinner on
other parts of the Servomotor.

2.1.1 Storage Temperature

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

-20to 60°C
2.1.2 Installation Site

SGMOH Servomotors are designed for indoor use. Install the servomotor in envi-
ronments that satisfy the following conditions.

2-2
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» Freeof corrosive or explosive gases.

*  Well-ventilated and free of dust and moisture.

*  Ambient temperature of 0 to 40°C.

* 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 follow-
ing 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:
e Vibration that will damage the bearings will occur if the shafts are not properly aligned.

. Prevent direct impact to the shafts when installing the coupling. The encoder mounted on the
opposite end of the shaft may be damaged.

2.1.4 Orientation

SGMOH 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 falls 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) Lby (N)
A3 15.29 (68) 12.14 (54)
A5 15.29 (68) 12.14 (54) %‘3’
01 17.54 (78) 12.14 (54)
SGMAH 02 55.1 (245) 16.63 (74) 0.98
04 55.1 (245) 16.63 (74) (25)
08 88.1 (392) 33.0 (147) %é?é?
01 17.54 (78) 11.02 (49) ((%?
02 55.1 (245) 15.29 (68) 0.98 LR
SGMPH 04 55.1 (245) 15.29 (68) (25) o]
08 392 (88.1) 33.0 (147) 1.39 Fr
15 110 (490) 33.0 (147) (35) ZE = s
05A00A 110 (490) 22.0 (98)
09A0A 110 (490) 22.0 (98) %5%5)3
SGMGH 13A0A 154 (686) 77.1 (343)
20A0A | 264.3(1176) 110 (490) 311
30A0A | 330.4 (1470) 110 (490) (79)
10A 154 (686) 44.1 (196)
15A 154 (686)) 44.1 (196) %43
SGMSH 20A 154 (686) 44.1 (196)
30A 220 (980) (88.1 (392) %é‘\,‘,f)‘
FI’
Note: Thrust and radial loads: ‘
. Servomotor |4- Fs
Thrust load (Fs): Shaft-end load applied parallel to the

Radial load (Fs): Shaft-end load applied perpendicular

centerline of the shaft.

to the centerline of the shaft.

Shaft end
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2.1.6 Handling Oil and Water

Install a protective cover over the servomotor if it isused in alocation 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 sectior

Note: Through sections of the shaft: Thisrefersto the gap where the shaft protrudes from the end of the
motor

2.1.7

Cable Stress

Make sure there are no bends or tension on the power lines.

Be especialy careful to wire signal line cables so that they are not subject to stress
because the core wires are very thin, at 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, aslong asit is
stored with the power cable disconnected.

-20t0 85°C

Sigma Il series servo amplifier

2.2.2 Installation Site

The following precautions apply to the installation site.

Situation Installation Precaution

Installation in a Control Design the control panel size, unit layout, and cooling
) | method so the temperature around the servo amplifier does
ane not exceed 55°C.

Minimize heat radiated from the heating unit as well as any
temperature rise caused by natural convection so the tem-

Installation Near a Heat-

ing Unit perature 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
Installation at a Site the servo amplifier, but will eventually cause elec-
Exposed to Corrosive tronic components and contactor—related devices to
Gas malfunction. Take appropriate action to avoid corro-

sive 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.
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2.2.3 Orientation

Install the servo amplifier perpendicular to the wall as shown in thefigure. The
servo amplifier must be oriented this way because it is designed to be cooled by nat-
ural convection or 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.

t ot ]
I T e

|| LR ﬁ@@ﬁ

A 10| RS W

! t ot

Ventilation

2.2.4 Installation

Follow the procedure below to install multiple servo amplifiers side by sidein acon-

trol panel.
N TN TN T 1.97in. (50mm) minimum
— — l
7 v 4 y
[IIIT]4 [IIIT]4 [TIIT]4 [TIIT ]~
ee b} Lo}
E 18 RE BB
I = = JE
a A A A
a a a 1
Tl = 5= Fls
~ (@) P (aw)| d) @
. | | . | 1.97in. (50mm) minimum
1.18in{(30mm) 0.39in. (10mm) v
minimum minimum

Servo Amplifier Orientation

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

Cooling
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Asshown in the figure above, allow sufficient space around each servo amplifier for
cooling by cooling fans or natural convection.

Side-by-side Installation

When installing servo amplifiers side by side as shown in the figure above, alow 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.

Environmental Conditions in the Control Panel

Ambient Temperature:
Humidity:

Vibration:

Condensation and Freezing:

Ambient Temperature for Long-term Reliability:

2-8
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90% r.h., or less
05 G (4.9 m/s?)
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45°C maximum
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3  Wiring
This chapter describes the procedure used to connect Sigmalll
Series products to peripheral devices and gives typical examples
of main circuit wiring aswell as1/0 signal connections.

3.1 Connecting to Peripheral DEVICES.........ccceiiriiiieieeie et 3-2
3.1.1  Single-Phase (100V or 200V) Main Circuit Specifications....................... 3-3
3.1.2  Three-Phase (200V) Main Circuit SpecifiCations..........cccoovevereerencersuennen 34

3.2 Servo Amplifier Internal BIOCK Diagrams.........cccoceeieeeeneenienieesieneeee e 35
321  30to400W 200V and 30 to 200W 100V MOdEIS......cccevereeriererierirniennens 3-5
322  0.5kW to 1.5KW 200V MOGEIS......ccueieiiiiieieie ettt 3-6
323  2.0kW and 3.0kW 200V MOEIS.......cceeriereeirieneine e 3-6

3.3 MaiN CirCUIt WITING.....ccueeeeseeeieeeesieeiesee e eseseesseesae e sseesesseesseeaessaesseeneesseesns 3-7
3.3.1  Namesand Descriptions of Main Circuit Terminals..........ccccceveeereeceennnennn. 3-8
3.3.2  Typica Main Circuit Wiring EXample.........cccooeevvreeneeinriese e 39
3.3.3  Cable Specifications and Peripheral DeviCes .........ccccvveerveieveeneeceeceene, 39
3.34  Servo AMPIlifier POWEr LOSSES.......cccviieriecieseenie e esie et 3-10
3.35  Wiring Main Circuit Terminal BIOCKS.........ccovoeieriinieneeie e 3-11

I} L@ S T 7= K RS RRTRRRN 3-12
341  Examplesof 1/O Signal CONNECLIONS.........cccereerieeiieneenieeie e sieeee e 3-13
34.2  List Of CNL TErMINAIS .....cooiiiiiiieiieeiesiee ettt 3-14
3.4.3 1/O Signal Names and FUNCLIONS...........ccoovririeenienieneese e 3-15
344 INErfaCe CITCUITS......oiiiiriesieriesee e 3-17

3.5 WIiNNG ENCOUENS .....ccviceee ettt ee st e s sneeae e nne e 3-20
3.5.1  Connecting an Encoder (CN2) and Output Signals from the

ServO AMPLITIEr (CNL) .oveeece e 3-20
3.5.2 CN2Encoder Connector Terminal Layout and TYPES.......cccccvevvereereeenns 3-21

3.6 Examplesof Standard CONNECLIONS..........ccceevueieereerieneesieeriesee e 3-22
3.6.1  Single-Phase Power Supply SpecifiCations..........ccccevveeveneerieeiesiesieeens 3-23
3.6.2  Three-Phase Power Supply SpeCifiCations.........ccoceevereneeneniie e 3-24
3.6.3  Position Control MOdE.........cocueieiiiiiiriee e 3-25
3.6.4  Speed Control MOGE.........ccuiiiiiriiieseee e 3-26
3.6.5  Torque Control MOGE.........cccociiiiieriireere et 3-27

31
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3.1 Connecting to Peripheral Devices

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

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

Connect the SGDH servo amplifier \
Controller

to a Yaskawa host controller or to
one made by another company.

MEMOCON GL120, GL130
with a motion module.

Y,

 Molded-Case Circuit ?ﬁwer_sﬁpplyzoov 4
Breaker (MCCB) r;esp :Se AC ’
Protects the powe f \
line by shutting .
OFF the circuit Digital Operator
when overcurrent
h 7 JUSP-OPO2A-1
Is detected. and JZSP-CMS00-1
(cable)
Allows the user to
set parameters or
/ operation references
MCCB and to display opera-
U tion or alarm status.
f \ Commumication
Noise Filter and control is also
Used to eliminate external p055|ble| with a
noise from the power line. personal computer.
Personal Computer
Noise filter U
7 \ Cable model: YS-12 ‘
( \ AN
Magnetic Contactor / /’
HI Series /
!
Turns the servo 7/
ON and OFF.
Install a surge
suppressor on
the magnetic
contactor. = Magnetic ~—— N\
contactor =+ LHUVW D‘-},
Power g ﬂ
( \ supply “\L
Encoder
Brake Power Supply ground c
line = able
Used for a servomotor 1 'B ‘ — ﬂ Encoder
with a brake. : }p(’)ﬁv:r L2 | oiae =l ] Connector
sunol B182 | [~——dle ]
// uppy 1}
h
A7 H
% —~— h
e S I
\. J iL_ ~— |
T~ el T~ Regenerative 11
—_ o~ resistor
—~—- ——

- \\thional) i

Regenerative Resistor

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

l
o~
J )
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3.1.2 Three-Phase (200V) Main Circuit Specifications

Molded-Case Circuit
Breaker (MCCB)

@UE Protects the power
Q

line by shutting

OFF the circuit
when overcurrent

is detected.
Noise Filter

Used to eliminate external
noise from the power line.

[°]
I,

[]

\

HI Series

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

_J/
ﬁBrake Power Supplh

Used for a servomotor
with a brake.

Magnetic Contactor

’Host

Controller

Connect the SGDH servo amplifieN
to a Yaskawa host controller or to
one made by another company.

MEMOCON GL120, GL130
with a motion module.

,

Power supply P
Three-phase 200V ¢ 7
s ( \
RS T ,’ Digital Operator
7 JUSP-OPO2A-1
v and JZSP-CMS00-1
ﬂﬁ 7 ’ (cable)
.7 Allows the user to
7 set parameters or
/ operation references
4 and to display opera-
MCCB f tion or alarm status.
! Commumication
| and control is also
| possible with a
1 personal computer.
|
| Personal Computer
)
|
!
|
P07 1 4
H! T e
Noise filter | : :—]" '
Ririal off
o2 -
201 e
/ 4 ] wic]
Lc
/ y 1 A
/ 1 Rl
7] - Bl
Fr~—- 7 VA
—_— 8
| | \ \
: IMag tic M i \\
contactOnf 5| lagnetic e,
! contactor = =YYW &;
Power \ L‘l
supply
groun — Encoder
i Cable
| :Brake ne L1213 —— Encoder
| Power bets Moo Connector
1 -
A

/.
Regenerative
resistor
optional
~ Loptional)
~— -

T —

egenerative Resistor

Connect an external regenerative

resistor to terminals B1

and B2 if

the regenerative capacity is

insufficient.

‘\"\J
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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 30 to 400W (200V) and 30 to 200W (100V) Models

Single-phase
200 to 230 V 1%

(50/60Hz) 5% l __________ B B2 .. HS1 - i
&4
¥ L‘f E&kf .
PM1-1 J Tl VIR | D2 D3 D4
H P1 | P2 M1-2 ! AC Servomot
Noise filter | ' hA A4
i i
= \ ! [criarcd & py = U RT u
o ~—1r Y L& -
= I
MC T = xx1 c1 - ! ( \ N O1
o ' R8 W,
w
F TLZ \ T : F HTRl -l
I
! N1 _T_ : 1 — Iv ? = @
1 Gate drive over '
T |Re‘ay d”vel Yotage Gate drive currentprotector | | | | ______
o @ + ensor ; .
Volage L !
'
S
— |
'
|
JRRRRRRRRRY SN SO 2
H v
' o o X
Lic + —— ' PWM ASIC For battery
# - * L+ | bemc 5y | C connection
con | ¥
L2c - T verter b o |
gital cur PG signal H l
i —:—P 45V rent amp processing Divider ont
R | processing
Power  Power i E,_ E SV ] Reference pulse inpt
oFF o EIEEETE S
s ! CZ reference 4 Position Speed/torque
—::j@_ | [ [ 6 [ V0 calculation ontro reference input
imMC Surge \ Monitor display
suppressor| |
P | Analog voltage
—'—"_"l— converter Sequence I/O
v — —! Open during servo !

(S5RY) alarm CN5

Serial port
Connection Digital monitor
for optional Analog monitor  Personal computer
board output for
supervision

Note: The power supply voltageis 100 to 115V (+10% -15%) 50/60Hz) for the 30 to 200W 100V models.
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3.2.2 0.5kW to 1.5kW (200V) Models

Three-phase

20010230V 0% . S —
(SOIGOHZ)é s 1? rl B1 BﬁBS ANL |
Y L F:Z:l B2 X
> LT
I J T~ J o2 03 pd™Y |
'
Noise filtel P : P A A A 4 1 AC Servomotor
'
= IMC vy ' [crared & —|
: R o A -
[ 2L ) cax v — v
——} — NS - : LN "
L3 T3 1
I X2
w O
ol ~[ T ' ’-“% —| l_
1
e 104
1 N l : 1 ! S1 = @u
L Gaxe dnve over
| T Relay drive] | Yoltage Gate drive current protector ﬁ ~
e —+- Sensor f ;
= @ = L ' ! PG
' / 1
*0.5 t0 1.0 KW 200-V I
models '
! |
g -
. i
'
liic + J_ ——» v For battery
- * | bcipc L sy connection
con ' ¢«
TL2c S E T verter | =------- - |
| ' Digital cur PG signal Divider
| L v rent amp processing
CN1
0 » 12V Reference pulse PG output
! 1 processing
e H
! Reference pulse input
Pover Power | =5 ~ v
OFF l«— | Speed and torque ref
‘m_t: S ! !3 Posmoln erpence input d
va calculation control
1MC Surge !
suppressor| Speed
i | St
T 110 Sequence I/0
'
(STRY_) gg;enq during servo Serial port it
- e
Serial port
Connection Analog monitor
for optional output for Digital monitor
board supervision personal computer
3.2.3 2.0 kW and 3.0kW (200V) Models
Single-phase
200 to 230 V "% . e
(50/60Hz) 15% l B1[B2L B3 i
)' ) 9 FANL |
1| K|
P
Noise filtel P ) ! AC Servomotor
_I 1V
= IMC 1y u '_||_r\ =
] +
) 2 o) | * c1TF — \
== — v
it = ~ s SR R
-l L3 Txo H i w W
T ‘\ T RY1 1 ! -I -
—3 1 @
I
- = Iy
1 Gate drive over =
T ~+ T Relay dnv4 Yorage Gate drive current protector
=@ = PG
A S
|
'
# I+ |ocic generator connection
con
L2c - T verter |
. - Digital cur PG signal |y pyiger
| L sV processing
CN1
——» " Reference pulsel. PG output
I H processing ]
— e .
v
Reference pulse input
Power Power | @@@@@ =3 P P
OFF  ON Current
0 S | 5555 @ e Fost Speed and orque ref
2P0 © | vV 0 calculation control
[POWER]
1MC Surge Monitor display
suppressor H Speed
- _I | Anal It control
_|_u—u T 5 ; ' m"r?vgg‘\e/? age Sequence 1/0
R en during servo i
TERY qhm e cng L Serialport cPu
N —
Serial port
Connection Analogfmomtor Digital monitor
for optional gﬂ:)%%igii)n personal computer
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3.3 Main Circuit Wiring

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

Observe the following precautions when wiring.

/\ 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 fire or 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.
till 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 0.2 seconds
when power isturned ON. Frequently turning power ON and OFF causes main power devices like capaci-
tors and fuses to deteriorate, resulting in unexpected problems.

+ Suitable for use on a circuit capable of delivering not more than 5000Ag s (Symmetrical), 240V max-

imum.
Must be used with UL listed fuses or circuit breakers, in accordance with the National Electrical Code.
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3.3.1 Names and Descriptions of Main Circuit Terminals
The following table gives the names and a description of main circuit terminals.
Main Circuit Names and Description
Terminal -
Symbol Name Description
30 t0 200W | Single-phase 100 to 115V *10%. -15% (50/60Hz)
30 | o et AC | 3010400W | single-phase 200 to 230V *10% -15% (50/60H2)
0.5t0 3.0kW | Three-phase 200 to 230V *10%. -15% (50/60HZ)
U, VvV, w Egé\t/ig??é?r;(i:r?aﬂ- Connects to the Servomotor.
L1C. oG Control power 30t0 200W | Single-phase 100 to 115V *10%: -15% (50/60Hz)
inputterminal | 3015 3.0kW | Single-phase 200 to 230V *10%. -15% (50/60H7)

S

Ground terminal

Connects to th

e power supply ground terminals and motor ground terminal.

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

30 to 400W tomer) between B1 and B2 if the regenerative capacity is
B1, B2 insufficient.
or erative resistor Normally short B2 and B3 (for an internal regenerative resis-
terminal tor).
B1, B2, B3 0.5 10 3.0k | Remove the wire between B2 and B3 and connect an external
) ) regenerative resistor (provided by customer) between B1 and
B2 if the capacity of the internal regenerative resistor is insuf-
ficient.
DC reactor ter-
ti"ggafljfogr‘}vegr' Normally short A1 and A2.
A1, A2 supply r?ar- If a countermeasure against power supply harmonic waves is needed, con-
monic wave nect a DC reactor between A1 and A2.
countermeasure
Main circuit
S) Negative termi- Normally not connected.
nal
@ Main circuit Pos- Normally not connected.

itive terminal
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3.3.2 Typical Main Circuit Wiring Example

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

RL )Sé }T_& ) _ Servo Ampliier
1mMCCB
| SGDH-OOAE -
1
FIL |
1
= i Lic
L2C
1
iMC
| L1
|0 L2
1S3
1R (For servo alarm display) 1
y
o)
Main Main power supply
power stg)'gly SN 1Ry 1MC | o ;
mc 1SUP ) - - J
1Ry: Relay

1MCCB: Molded—case circuit breaker (for the inverter)
FIL: Noise filter
1IMC: Contactor

1PL: Indicator lamp
1SUP: Surge suppressor
1D: Flywheel diode
| Designing a Power ON Sequence

Note the following points 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 isturned ON. Thisisrequired
in order to initialize the servo amplifier.

2.0s maximum

Power Supply |
e
Servo alarm (ALM) |

output signal

3.3.3 Cable Specifications and Peripheral Devices

Refer to the Sigma 11 Series Servo System Catalog Supplement (No. G-MI1#99001).
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3.3.4 Servo Amplifier Power Losses
The following table shows servo amplifier power losses at the rated output.

Servo Amplifier Power Losses at Rated Output

Maximum :
. Applicable Output Mam_ Regenerative C(_)ntr(_)I Total
Main Current Circuit ; Circuit
L Servomot Servo . Resistor Power
Circuit o (Effective Power Power
or Amplifier Power Loss Loss
Power : Value) Loss Loss
Capacity Model
SUPPly W] W)
kW] [A] (W] W]
0.03 SGDH-A3BE 0.66 35 - 13 16.5
Sri]ngle— 0.05 SGDH-ASBE 0.95 5.2 - 13 18.2
ase
Eoov 0.10 SGDH-01BE 2.4 12 - 13 25
0.20 SGDH-02BE 3.0 16.4 - 13 29.4
0.03 SGDH-A3AE 0.44 3.1 - 13 16.1
0.05 SGDH-A5AE 0.64 4.6 - 13 17.6
Single— 0.10 SGDH-01AE 0.91 6.7 - 13 19.7
phase 0.20 SGDH-02AE 21 13.3 - 13 26.3
200V 0.40 SGDH-04AE 2.8 20 - 13 33
0.75 SGDH-08AE-S 4.4 47 12 15 74
1.50 SGDH-15AE-S 7.5 60 14 15 89
0.50 SGDH-05AE 3.8 27 12 15 54
0.75 SGDH-08AE 5.7 41 12 15 68
Trf]lree— 1.0 SGDH-10AE 7.6 55 12 15 82
ase
800\/ 1.5 SGDH-15AE 11.6 123 14 15 152
2.0 SGDH-20AE 18.5 120 28 15 163
3.0 SGDH-30AE 24.8 155 28 15 198

Note Regenerative resistor power losses are allowable losses. Take the following action if thisvalueis
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.

External regenerative resistors are optional. 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.

/N 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.

| |

0.31 to 0.35in. (8 to 9mm)
*  Openthewireinsert opening of theterminal block (plug) with atool 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 acommercialy available 1/8in. (3.0 to 3.5mm) slotted
screwdriver, press down firmly on the screwdriver insert opening
to release the wire insert dot.

Fig. A

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 1/0O Signals

This section describes 1/0 signals for the SGDH servo amplifier
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Alarm code maximum output:
Operating voltage: 30Vpc

Operating current: 20mApc

PG dividing ratio output
Applicable line receiver
SN75175 or MC3486
manufactured by T/l or the
equivalent

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

' /IV-CMP+ Speed coincidence detection
(/coiN+) (ON when speed coincides)

N-CMP- positioning completed (ON
(/COIN-) when positioning is completed)

3.4.1 Examples of 1/O Signal Connections
The following shows atypical example of 1/0 signal connections.
SGDH Servo Amplifier
_—V-REF 5 @_ 37 L o
/_Iz—l VP SG 6 E 38
J; ALO
T-REF Lo AID 4 39
— |
7 ry LPF}— -ld_< ALO
I v
[ PULS pusl, POW
[ CW] y LT V] 'i
AD v /PULS |8 T
SIGN T —{>—%4 png
SIGN {11 — e
[ CCW] _R o — ] ! O\_M_,‘ JPAO
Bg ¥ /SIGN_J12 T
. tToor 35/
Position < CLR ClR 15— __. _{E PBOL
reference _R o L ] 5 IPBO
y /ICLR 14 T :
T 19 L
1KW +12v PCO
3 7 IPCO)
Open-collector PL1
reference PL2
L power supply Used only 485 Lo
PL3 with an S oo
Backup battery 2.8 to 4.5V BAT (+) absolute encoder
(When using an absolure  +[C s 21 é_L" sG
encoder). T BAT ()
22
SEN signal input SEN
(When using an absolure 5V f_ 4
encoder). ov P SG 2 J7
3.3kwW
+24VIN 47
+[ :'—:; Ji
24V g
Servo ON oAy 5 o-/S-ON 0 3 1!
(Servo ON when ON) — [yt
P control }55/B-CON_ A1 o _ _4_: s
(P control when ON) ":'—‘].""". EEEEE
- I ! 1
. N-OT 43 : ] 4 ! :* TN 26
Reverse run prohibited o0 Tt L _:.
(Prohibited when OFF) >|:l—:1' 7
42 T 4:

Forward run prohibited
(Prohibited when OFF)

Alarm reset L 5 5/ALM-RST)#4
(Reset when ON)
P == IN-CL 46
Reverse current limit —o0 o
(Limit when ON) :
1
Lsg /P-CL A5 ]

Forward current limit
(Limit when ON)

j
1
_————

27

fl---
1
1
1
[
s r

—J—
!

-
1

1

1

r

[ ALM+

‘P: Indicates twisted wore pairs.
*The time constant for the primary filter is 47ms

 ALM-

= Connector shell

FG Connect shield to
connector shell.
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| ITGON-
[ /IS-RDY+ Servo ready output

| /TGON+ TGON output

(ON at levels above the setting)

(ON when ready)

| /S-RDY- Servo alarm output

(OFF for an alarm)

Photocoupler maximum output:

Operating voltage: 30Vpc
Operating current: 50mApc
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The following diagram shows the layout and specifications of CN1 terminals.

CN1 Terminal Layout

3.4.2 List of CN1 Terminals
1 SG GND
2 SG GND
Open-collec-
SEN signal 3 PL1 tor reference
E SEN input power supply
Reference
6 SG GND g V-REF speed input
8 IPULS Reference 7 PULS Ru?;%r?r?cti
pulse input P P
Torque refer-
10 SG GND 9 | T-REF ence input
12 | /siGN Reference 11 SIGN Effﬁﬁﬁnﬁf
symbol input gninp
Open-collec-
. 13 PL2 tor reference
14 ICLR Clear input power supply
16 _ _ 15 CLR Clear input
Open-collec- 17 . .
18 PL3 tor reference
power supply
- PG divided
PGdivided || 19 | pco output
20 | /PCO output C-phase
C-phase P
22 | BAT() Battery (- 21 | BAT () Battery (+)
2 . . 23 — —
Speed coinci-
25 /(\//Cg;f\li; dence detec-
tion output
Note 1. Do not use unused terminalsfor relays.
2.

TGON sig-
21 | [TGON+ nal output
29 IS- Servo ready
RDY+ output
31 ALM+ Servo alarm
output
PG divided
33 PAO output
A-phase
PG divided
35 PBO output
B-phase
Alarm code
37 ALO1 output
Open-collec-
89| A3 or output
P operation
41 | P-CON input
Reverse
43 N-OT overtravel
input
Forward cur-
45 IP-CL rent limit ON
input
External
47 +_2|ﬁlv input power
supply
S-phase sig-
49 *PSO nal output

Connect the shield of the 1/0O signal cable to the connector shell.

Connect to the FG (frame ground) at the Servo Amplifier—end connector.

3-14

Speed coin-
2% INV-CMP- cidence
(/COIN-) detection
output
TGON sig-
28 | [TGON nal output
Servoready
30 | /S-RDY output
32 ALM Servoalarm
output
PG divided
34 [PAO output
A-phase
PG divided
36 /PBO output
B-phase
Alarm code
38 AL02 output
Servo ON
40 /S-ON input
Forward
42 P-OT overtravel
input
44 JALM- Alarm reset
RST input
Reverse
46 IN-CL current limit
ON input
S-phase
48 PSO signal out-
put
50 — —
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| CNL1 Specifications
Specifications for Applicable Receptacles
Servo Amplifier
Connectors Solder Type Case Manufacturer

10250-52A2JL or
Equivalent 50—p  [10150-3000VE |10350-52A0-008 [Sumitomo 3M Co.
Right Angle Plug

3.4.3 1/O Signal Names and Functions

The following section describes Servo Amplifier 1/O signal hames and functions.
| Input Signals

. Pin :
Signal Name No Function Reference
/S—ON 40 rSe?é\g;eOdN: Turns ON the servomotor when the gate block in the inverter is 5.
* Function selected via parameter. g%%
Proportional opera- |Switches the speed control loop from PI (proportional/ 521
tion reference integral) to P (proportional) control when ON. o
Direction reference With internal reference speed selected: Switches the 526

direction of rotation.

Position < Speed

/P—CON| 41 . .
Control mode switch- | Speed <> Torque p Enables control mode switching 5.2.7
ing -
Torque <> Speed
Zero—clamp refer- Speed control with zero—clamp function: Reference 5.4.3
ence speed is zero when ON. o
Reference pulse Position control with reference pulse stop: Stops refer- 5.2.10
block ence pulse input when ON. e
Common P—OT | 42 il;g(;ward Run prohib- Overtravel prohibited: Stops Servomotor when mov-
N—OT | 43 |Reverse Run prohib- ﬁ%ﬁopnart travels beyond the allowable range of 5.1.2

ited
* Function selected with a parameter. —
Forward current limit

/P-CL | 45 Sglverse current limit Current limit function used when ON. 5.1.3
IN-CL | 46
ON

Internal speed switch-|With internal reference speed selected: Switches the 5.2.6
ing internal speed settings. o
iAIiLSMI' 44 |Alarm reset: Releases the servo alarm state. 551
Control power supply input for sequence signals: Users must provide the
+
29VIN | 4T |54y power supply. 524
SEN |4 (2) [Initial data request signal when using an absolute encoder. 5.2.3
BB':TI'TI'((T)) %% Connecting pin for the absolute encoder backup battery. 5.2.3
Speed o Speed reference input: +2 to £10V/rated motor speed (Input gain can be
Reference V-REF |5(6) modified with a parameter.) 521
Torque - Torque reference input: £1 to +10V/rated motor speed (Input gain can be
Reference T-REF 19 (10) modified with a parameter.) 221

3-15



Sigmall User’'s Manual Chapter 3: Wiring

Signal Name II\DlIc? Function Reference

PULS | 7 |Corresponds to refer- |'NPut mode
/PULS | 8 |ence pulse input » Code + pulse string

SIGN | 11 |Line—driver « CCWICW pulse 521
Position /SIGN | 12 |Open—collector » Two—phase pulse (90° phase differential)
Reference /%LLFé %2 Error counter clear: Clears the error counter during position control. 5.2.1

PL1 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 ampli- 5.2.1
PL3 18 (fier).

Note 1. Thefunctionsallocated 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.)

Pin numbers in parenthesis ( ) indicate signal grounds.

3. Thevoltage input range for speed and torque references is a maximum of £12V.

| Output Signals

n

Signal Name Pin Function Reference
Number

ALM+ 31 ) .
ALM- 30 Servo alarm: Turns OFF when an error is detected. 551
TGON+ 97 Detection during servomotor rotation: Detects whether the servomotor is rotating at a

speed higher than the motor speed setting. Motor speed detection can be set via parame- 55.5
/TGON- 28 tor
/S-RDY+ 29 Servo ready: ON if there is no servo alarm when the control/main circuit power supply is 556
/S-RDY- 30 turned ON. ~
PAO 33(1)
/PAO 34 )

Common PBO 35 é Bﬂgzg g:gﬂg: Converted two-phase pulse (A and B phase) encoder output signal and

/PBO 36 ; origin pulse (C phase) signal: RS-422 or the equivalent.
PCO 19 C phase signal 523
/PCO 20
PSO 48 S phase signal With an absolute encoder: Outputs serial data corresponding to the
/PSO 49 P g number of revolutions (RS-422 or equivalent).
ﬁ::g% g; Alarm code output. Outputs 3-bit alarm codes.
ALO3 39 (1) Open—collector: 30V and 20mA rating maximum. 551
G Shell Connected to frame ground if the shield wire of the I/O signal cable is connected to the

connector shell.

Speed /V-CMP+ 25 Speed coincidence (output in Speed Control Mode): Detects whether the motor speed is 554
P /V-CMP- 26 within the setting range and if it matches the reference speed value. ~
ICOIN+ 25 Positioning completed (output in Position Control Mode): Turns ON when the number of
Position ICOIN- 26 error pulses reaches the value set. The setting is the number of error pulses set in refer- 55.3

ence units (input pulse units defined by the electronic gear).
16
17 ;
These terminals are not used.
Not used. gz Do not connect relays to these terminals. -
50

Note 1. Pinnumbersin parenthesis () indicate signal grounds.

2. Thefunctions allocated to /TGON, /S-RDY, and /V-CMP (/COIN) can be changed via parame-
ters. Functions/CLT, /VCT, /BK, /WARN, and /NEAR signals can also be changed. (See 5.3.4 Out-
put 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 control-
ler.

| Interface for Reference Input Circuits

Analog Input Circuit

Anaog signals are either speed or torque reference signal's at the impedance below.
e Speedreference input: About 14kW

* Torquereferenceinput: About 14kW

The maximum allowable voltage for input signalsis +12V.

Servo Amplifier

1.8kW (*2W) minimum

3 V-REF or
12v 25-HP-10B 2 T-REF
2kw | J¢
] About 14kW

§ I 1000:1 ISG
!

ov

Reference Position Input Circuit

An output circuit for the reference pulse and error counter clear signal at the host control-
ler 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

150W 4.7kW

Applicable line-driver & d * LI] * q

SN75174 manufactured by
Tl, or the equivalent 2.8V £ (High level) - (Low level) £ 3.7V

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

Host

controller end R1 Servo amplifier end

Jé 1 150W 4.7kW
rl I VF=151t018V
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The following examples show how to select the pull-up resistor R1 so the input cur-
rent, |, falls between 7 and 15mA.

Application Examples
R1 = 2.2kWwith R1 = 1kWwith R1 = 180Wwith
VCC =24V 5% VCC =12V 5% VCC =5V 5%

e Open-Coallector 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

isnot isolated inthiscase.  1sow 33KW
Host Servo amplifier end
controller end

/ PL1, PL2, PL3 terminals
1.0kW
+

|
| S|

150W
| p— | o
| I |
About N

9mA -

L e
12

1.5V maximum \
when ON

| Sequence Input Circuit Interface

The sequence input circuit interface connects through arelay or open-collector tran-
sistor circuit. Select alow-current relay otherwise afaulty contact will result.

Servo amplifier Servo amplifier
24Vpe 24Vpc
50mA minimum | 24Vy 3.3kW 50mA minimum 24V, 3.3kW
J'|'_ O_ /S-ON, etc. E__| __3_§§ _ % - . E -.:.;.gi
| Output Circuit Interfaces

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

» Connecting to aLine-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 rota-
tion 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 aline receiver circuit at the host controller.
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See 3.5 Wiring to an Encoder for connection 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 12Vpe

Photocoupler —_ 510 12Vpe

N Y s I Relay
Servo amplifier : Servo amplifier o—o0
end -1 end

G, o

v v
_=L_‘ ov

=]
<
o
<

510 12Vpc
Servo amplifier

L] fg~*>

oo

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

e 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 arelay or line receiver circuit.

51012Voe gy
0 0—o0

51t0 12Vpe

Servo amplifier end Servo amplifier end

EE L B TE

ov

ov

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

*  Current: 50mApc
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3.5 Wiring Encoders
Thefollowing sections describe the procedure for wiring a Servo Amplifier to the encoder.

3.5.1 Connecting an Encoder (CN2) and Output Signals from the Servo
Amplifier (CN1)
The following diagrams show wiring for incremental and absolute encoders.

| Incremental Encoders

Servo amplifier

CN1 (ote)
Aphase. - _p>—1:33 pag [ PN
Incremental 1-38 L pag 1 1} J}
encoder (Note) I p
- B phase _ _p~_1-35 PEO 4 !
roN .
136 4 pro | 1 |
| CN2 | P
I o5 C_phase _ _~_1-19 pca |
4 f 120 Y pea : 1 c|’>—
|
|
| Output line-driver ! ; ;
| SN75ALS194 manufactured ! | | Abplicable line
|I by T/I, or the equivalent | | | sN75175
2.1 . manufactured
| 2.9 4 PG5V ! : by T/I, or the
: > PGOV | ) | eauivalent
| A
ov 11 SG ov
Connector shell ‘ n
(Shell) Shield wires J_ Connector
— | shell
| Absolute Encoders
Servo amplifier (Note )
CN1 7PN
_Aphase o 133 L pao [P
- . (Note) 1-34 71 /ppo : T °i>—
Absolute encoder PN _Bphase _ 1.35 peo 1 P :
I’ ‘I N2 136 % o | I | q|’>—
cre Be 1| 25 .Cphase s 190} pco | P |
iMJ.i.teLh.I.IIFJI IP: 2-6 1-20 g iPco | 1 : °i>_
I I _Sphase 1-48 pso | P }
| | Output line-driver 1-49 B30 : 1, °i>_
| | SN75ALS194 manufactured I | Applicable i
| | by T/I, or the equivalent ! | |roceiver
Red | | I | | sN75175
s I 2-1 > bG5Y | | Bwanuijfacturr]ed
- N T/, or the
yBlacl : 2:2 >bGov : 1 eéuivalent
I I P
I | 4}_1_63 1-4 L SEN : I A 45V
0001z | T 12Lse 41 o
0.33mm2) | 11%se 17
! ' v i | '
I I ov | |
T3y Orange | P 1 2 1-21 J¢ BAT (+) | ! L+
sy White/ T T 1 24 1221 BAT () \ Ip, | T Battery
orange : T No’ -
|
\ !
3 \_/ Connector shell
; Connector
(Shell) Shield 1| shel
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3.5.2 CN2 Encoder Connector Terminal Layout and Types

The following tables describe CN2 connector terminal layout and types.

u CN2 Connector Terminal Layout
Pin | Signal Function Pin | Signal Function
1 | PG5V | PG power supply +5V 2 | PGOV | PG power supply OV
3 BAT Battery (+) 4 BAT () Battery (-)
(+) (For an absolute encoder) (For an absolute encoder)
5 | PS PG serial signal input 6 | /PS PG serial signal input
| CN2 Connector Models

Applicable Plug (or Socket)
Servo Amplifier | Soldered Plug Soldered Plug

Connectors (Servo Amplifier (Servomotor Manufacturer
Connector) Connector)
55100-0600 54280-0600

53460-0611 (Yaskawa number: |(Yaskawa number: |Molex Japan Co., Ltd.
JZSP-CMP9-1) JZSP-CMP9-2)

Note: 1. FA1394 isthe 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 servomo-
tor.

3. The following encoder connectors are for the SGMGH and SGM SH servomoator:

L-shaped plug: M S3108B20-29S
Straight: MS3106B20-29S
Cable clamp: MS3057-12A

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

The following diagrams show examples of standard servo amplifier connections by speci-
fications and type of control.
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3.6.1

Single-phase 200 to 230VAC
(50/60Hz)

Reference speed
+2 to +10V/rated motor speed

Torque reference
+1 to +10V/rated motor torque

Position reference

Backup battery 2.8 to 4.5V

ey -4

or Single-phase

(50760 Hz)

Single-Phase Power Supply Specifications

100 to 115VAC

. Alarm
Noise filter g’i’:"ée" g?\lwer processing
Jr C, T la :
— [ i
o
iMC SUP

Be sure to
ground.

%

— T-REE
= lp
PULS PULS
Ccw D
[ A phase] 1 |:;PUL§
SIGN
cow ]4{>_IjJ.QN
B phase \ PSIGN

Open-collector
reference
power supply  p|2

PL3

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

£ fp 21
(When using an absolure encoder). _ B v ‘5—]‘1
SEN signal input +5V. > . 4
(When using an absolure encoder). o 2
+24V w2V Lag 33W
1RY e F}_ =( > Servo ON )
Servo ON with 1Ry ON /S-ON £ 40 _—_—_—_—I b ional t'}_l___
2Ry ~ v > roportional control
P control with 2Ry ON o [P-CONL41 3K~ (P control)
P-LS potr )ao ¥ 2 bronpted " 1
Forward run prohibited with J_Zx P :*. ]
vis nor el g TR pu L
Reverse run prohibited with N-LS —Q O— d_=2 [ proniite
OPEN S T (
3Ry i 44 Y 3 Alarm reset ! ]
Alarm reset with 3Ry ON o OALM-RSY : _—_»g_l" T |
T ’I:rcT)IRNS;\(Ij current ----=
Reverse current limit ON with 6Ry ON ¢—O © [P-CL £45 _—_>g_|" R
Ry ; _:'_l:_l Reverse current |y _ i
Forward current limit ON with 7Ry ON &—0  O—/N-CL 4,46 _ = ™ limit ON EE

*The time constant for the primary filter is 47ns

Servomotor |

D (4)

Optical
encoder

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

¢ ALO1| Alarm code maximum output:
ALO Operating voltage: 30Vpc

Operating current: 20mApc

Used only with

an absolute encoder j'_;':

ALO!

¢ PAO

IPAO | pg dividing ratio output

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

Y PBO
¢ IPBO

PCO

PCO

Amount of S-phase rotation
Serial data output

Applicable line receiver
SN75175 or MC3486
manufactured by T/I or the
equivalent

4
¢ PSO
¢ IPSO
SG

Speed coincidence detection
{ /V-CMP+ (ON when speed coincides)
| (/COIN+)

/V-CMP-\ Positioning completed
(/COIN-) S (ON when positioning is
completed)

[ /TGON+ TGON output

{ ITGON- (ON at levels above the setting)
IS-RDY+ Servo ready output
/S-RDY- (ON when ready)

[ ALM+ Servo alarm output

Y ALM- (OFF with an alarm)

Photocoupler maximum output:

3-23

Operating voltage: 30Vpc
Operating current: 50mApc

¢P: Indicates twisted wore pairs.



Sigmall User’'s Manual Chapter 3: Wiring

3.6.2 Three-Phase Power Supply Specifications

Three-phase 200 to 230VAC

(50/60Hz)
RL ST
IMCCB o)75)"5)
Alarm
Noise filter g?:""éer g?\lwe’ processing
i o e 5 P
e SUPR———— Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

! Optical
SA1 | encoder
1

Be sure to
.
ground.

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

Ttorque reference: ——T-REE

+1 to +10V/rated motor speed (set by parameter) 7 PSG

PULS

(S T
SIGN

186 TR
CL

CLR,

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

J { ALOY Alarm code maximum output:
38% ALO Operating voltage: 30Vpc
30} A0 Operating current: 20mApc

—D%f PAO
{ /PAO PG dividing ratio output
35 Applicable line receiver
3 ¢ PBOl SN75175 or MC3486 manufac
7 /PBO | tured by T/I or the equivalent

Position reference Y CLR )
/

Open-collector

.4
reference PL1 20} iy
power supply  pL2 /PCO _
PL3 18 . 48 Amount of S-phase rotation
Used only with Q 49 { /Ff,SSg Serial data output
Backup battery 2.8 to 4.5V . . N an absolute encoder Applicable line receiver
) P 1L sg) SN75175or MC3486
(When using an absolure encoder). R oo a— manufactured by T/l or the
. . equivalent
SEN signal input +5V o s 4
(When using an absolure encoder). ov _ZJ7
3.3kw Speed coincidence detection
+IZ4V +24V 447 - - | /. (ON when speed coincides)
1Ry . ¥ > :-» Servo ON v JCOIN+ o
Servo ON with LRy ON 5 O—to—A0 __:_»_L(__ *F!._m . fv CMP) Positioning completed
2Ry /P-CON I} = :—» Proportional control (P control) (/C-OIN-)- ©On "]’hte’& positioning is
P control with 2Ry ON O 41 J_ completed)
———>| Forward run
P-LS p.oT I* =r | ibi R ,
Forward run prohibited with L o o POT 14 _=>N_™ prohibited :* i /TGON+ TGON output .
P-LS OPEN NL FD—?— -==, Reverse run T 284 TGON- (ON at levels above the setting)
R - ) LS N-OT |43 ¥ 2 prohibited
everse run prohibited with N-LS —Q O _
OPEN R T e e 29% /5| Servo ready output
3Ry i ’—D_& P! ! : /S-RDY+ y outp
Alarm reset with 3Ry ON —O O/ALM RS} 44 _Zh Alarm reset :~+ -k 30} /s.RDY (ON when ready)
6R ._E,j- -—- Forward current «---= { /o -
l P—e‘:_ —
Reverse current limit ON with 6Ry ON  § 3 0 45 J_ 3K > limit ON e 31} Alms  Servo alarm output
————, Reverse current ! ' [ ]
TRY  Net a6 ¥ 3 _:—> Jimit ON :}:“. 32l aLm.  (OFF with an alarm)

Forward current limit ON with 7Ry ON {5~ O

Connector shell Photocoupler maximum output:
Operating voltage: 30Vpc
Operating current: 50mApc

FG
Connect shield to connector shell.
*The time constant for the primary filter is 47ns t P: Indicates twisted wore pairs.
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3.6.3 Position Control Mode

Three-phase 200 to 230VAC
(50/60Hz)
Ss, T4

Rd

IMCCB ) =2)"")

—— Alarm
I Noise filte S?:V'!er g?\lwer processing

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

1

1

1
Optical -
encoder 1
1

1

A1 1
o A2 |
QO
Be sure to 0D
ground. Be sure to prepare the end of
the shielded wire properly.
Ttorque reference: —[-REFL O

+1 to +10V/rated motor speed (set by parameter) _Z7 Psc Lio AD

Fﬂ ALO1 Alarm code maximum output:
384 ALO Operating voltage: 30Vpc

Operating current: 20mApc

39

ALO!

le

( PULS PULSY 7 "— ...
(W o] Py IE } g
A phase PULS;, 8 i
IGNLIY — .
SIGN : : 33 ppo
[ & ohase] Sian12 gk 34%1pA
phase. - O | PG dividing ratio output
Position reference < CLR 15 S Applicable line receiver
Peirlig %4 gg ( PBO| SN75175 or MC3486 manufac
= __L #/PBO [ tured by T/l or the equivalent
19
[i 20

*

Open-collector ) 3 1kwW +2v

reference PL1 g [ PCO
power supply pL2 w13 J/PCO

18 :
Amount of S-phase rotation
PL3 4 Used only with 485, PSO X P
49 P Serial data output
Backup battery 2.8 to 4.5V . 'EAT ) PN an absolute encoder 1 SO applicable line receiver

. s SN75175 or MC3486
(When using an absolure encoder). - BAT ()40 ¢ SGJ Manufactured by T/l or the

SEN signal input +5Vﬁ 4 equivalent
i 2
(When using an absolure encoder). ov _!

3.3kw
t24V 24y A7, PP 25 Positioning completed
1Ry [ | H i /COIN+ Lo
=) g 1¥ I~ Servo ON iy (! (ON when positioning is
O _O—ISON 440 = . L 26 completed)
Servo ON with 1Ry ON 2Ry _——— CREEE { /ICOIN- P
5 O /P-CONJ 41 !* 3K ™ Proportional control (P control),
P control with 2Ry ON I
P-LS 42 1 D_& B 1, Forward run 27
b O O P-OT g k™ prohibited 4 ITGON+ TGON output

Forward run prohibited with 28 (ON at levels above the setting)
P-LS OPEN N -~ |, Reverse run 4 [TGON- 9
L 03 wor 43 F 2K pronbied

Reverse run prohibited with N-LS - o 29
o e 40T S A (] 7] SOV Serioreasyoup
. _2 -4
Alarm reset with 3Ry ON R e Forward current === //S-RDY-
- ) ,_O—YO /P-CL 445 ' 3K r limit ON 31
Reverse current limit ON with 6Ry ON - R :-*--- - {ALM+  Servo alarm output
7Ry ] LD_@ —p L, Reversecurrent |3 - 4: 32L A M- (OFF with an alarm)
Forward current limit ON with 7Ry ON ¢—0O o—N-CL, FK 1 imitON “s
‘ﬂ_ Connector shell Photocoupler maximum output:
EG Operat.ing voltage: 30Vpc
Connect shield to connector shell. Operating current: 50mApc

*The time constant for the primary filter is 47ns ¢ P: Indicates twisted wore pairs.
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3.6.4 Speed Control Mode

Three-phase 200 to 230VAC

(50/60Hz)

1mccB }'“)'“3

P Power Power Alarm
Noise filter OFF ON processmg
al_ | ------ I
m.Q—EO_ [ T
> 00000
MC SUP!

Besureto _,
ground.

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

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

T-REE

= IPSG

SGDH Servo Amplifier

Used only with
an absolute en

:—» Servo ON |

:—> Proportional control (P control|

1| Forward run 27

™ prohibited :'*'“.

| Reverserun T 1L 28

™ prohibited

LAl t 1O 2
arm rese H i

- gl a0

| Forward current ===~

™ limit O

1 Reverse current* <

™ limit O oL y

Connector sl

Be sure to at

tach a surge suppressor to the excitation

coil of the magnetic contactor and relay.

37

£38

Optical
encoder

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

ALO1 Alarm code maximum output:
ALO Operating voltage: 30Vpc

39

Operating current: 20mApc
ALO

8 /4
9
coder :

NE

o3

s PAO
/pAO | PG dividing ratio output
Applicable line receiver
SN75175 or MC3486 manufac

PBO tured by T/I or the equivalent

7/IPBO

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

PSO
/IPSO

SG

/V-CMP+ Speed coincidence detection
N when speed coincides)
IV-CMP-

Y ITGON+ TGON output
Y TGON- (ON at levels above the setting

Y |S-RDY+ Servo ready output

 /S-RDY- (ON when ready)

ALM+
ALM-

Servo alarm output
(OFF with an alarm)

hell

Photocoupler maximum output:

EG
Connect shield to connector shell.

Backup battery 2.8 to 4.5V F?AT ) P
(When using an absolure encoder). - BAT (1)} 5o
SEN signal input +5V;—I:§Si- 4
i 2
(When using an absolure encoder). ov —‘L
+24V +24V 47 3.3kW
; IR s.on Lao '} =
Servo ON with 1Ry ON O O ——
2Ry ¥ o
P control with 2Ry ON —O [P-CONJ, 41 A
P-LS ¥ =
Forward run prohibited with P-OT 442 T g N
P-LS OPEN o
ibited wi NLS n.or )43 ¥ =
Reverse run prohibited with N-LS —Q O g
OPEN _———
3Ry 44 - |* -
Alarm reset with 3Ry ON v O OALM-RS J_ 5
6Ry =id
Reverse current limit ON with 6Ry ON  §—O o—/P-CL £45 J 3R
7R =id
Forward current limit ON with 7Ry ON ._o—vo—/N'CL 46 J 2K
*The time constant for the primary filter is 47ns
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Operating voltage: 30Vpc
Operating current: 50mApc

t P: Indicates twisted wore pairs.
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3.6.5 Torque Control Mode

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

iMCCB )' """ 3
Power  Power Alar

oise filter OFF ON processing

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

Optical
encoder

Be sure to
External speed control: ground.
+2 to +10V/rated motor speed (set by parameter)

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

) — T-REE] | ALO1| Alarm code maximum output:
External torque control: I p 38 L aLo2 Operating voltage: 30Vpc
+2 to +10V/rated motor speed (set by parameter’

Operating current: 20mApc

ALO3

—] @":* PAQ|
s
IPAQ PG dividing ratio output

/ PBO Applicable line receiver
L SN75175 or MC3486 manufac
/PBO| tured by T/l or the equivalent

7 IPCO.

Used only with ¥ pso| Amount of S-phase rotation
an absolute encoder ¢ IPSO Serial data output
Backup batery 28 t0 4.5V X 21 Applicable line receiver

+
. P 2 SN75175 or MC3486

When using an absolure encoder). - ‘;—1—1 SG o

( g ) - 122 manufactured by T/l or the

SEN signal input +5Vﬁ 4 equivalent
When using an absolure encoder). 2
( g ) ov 2

+24V +24V 47 3.3kw 25
- L ( IVLT+ .
1Ry ¥y > ! e Speed control output *6.
Servo ON with 1Ry ON I 6 O—{SON o _ 3K sevoon * 26 % it.  (ON during speed control)
2RY . J |¥ S+ L, Proportional control
P control with 2Ry ON O[P-CON 241 J_ZK (P control) ”
P-LS p. iy (> Fowardrun oo g + TGON output
Forward run prohibited with p—Q o F-OT ga42 =2 prohibited i** i 28 fTeon (ON at Ievsls above the setting)
P-LS OPEN N-LS N-OT — ,{ ¢ L, Reverserun  ----7 ( /TGON-
Reverse run prohibited with N-LS —Q_O—— 43 ~=X.1 prohibited 29 s dv outout
OPEN ———— im0 ey ervo ready outpul
) —QR%()/ALM-RS' 44 y 3 b+ Alarm reset i*« 130 [S-RDY* (ON when ready)
Alarm reset with 3Ry ON —O - Forward current - {IS-RDY-
BRY |p. ¥ o L O
Reverse current limit ON with 6Ry ON ¢—0O O /P-CL 245 J_=5 ™ limit ON R 81} ALM+  Servo alarm output
|, Reverse current j¥-41 32 (OFF with an alarm)
IRY N- Iy = e ) -
Forward current limit ON with 7Ry ON &—¢o  O—(N-CL_ 146 —=>K_™ limit ON CEEES ALM
L Connector shell Photocoupler maximum output:

Operating voltage: 30Vpc

FG Operating current: 50mA,
Connect shield to connector shell. P 9 DC

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

3-27



Sigmall User’'s Manual Chapter 4: Trial Operation

4 Trial Operation

This chapter describes atwo-step trial operation. Be sureto
complete step 1 before proceeding to step 2.

4.1 TWO-SEP Trial OPEratioN .......cceeiueeeeieeie e e eieseeste et e sreeee e e saeeae e eneeesee e 4-2
411  Step 1: Tria Operation for Servomotor without Load.............cceeveveennee. 4-3
412  Step 2: Tria Operation with the Servomotor Connected to the Machine.. 4-9

4.2 Supplementary Information on Trial Operation...........cceevveeerieereeseesieereeseennes 4-10
421  ServomotorS With Brakes..........cccoereriiiiiniiinis e 4-10
4.2.2  Position Control by Host CONtroller..........ceoveceeveeiesee e 4-11

4.3 Minimum Parameters and Input SIgNals..........coooeevirieninieneneeeeesee e 4-11
43.1 PArAIMELEN'S......ceeeieectee e 4-11
4.3.2  INPUL SIONAIS ..ot 4-12
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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 and 4.1.2 for more details on the trial operation.

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.

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

amplifier l { [ y

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

/N CAUTION

« Do not operate the servomotor while it is connected to the equipment.
To prevent accidents, initially perform step 1 where thetrial operation is conducted under no-load conditions
(with all couplings and belts disconnected).

In step 1, make sure that the servomotor iswired 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.
e Check CN1 I/O signal wiring.

Make sure the host controller and other adjustments are completed as much as possi-
blein 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 CN11/O signals are not used, so leave the connector disconnected.

3. Turn ON power.

Normal display

1

ol _ | ozl
Il (] [ | (1 (=]

Alternate display
Example of Alarm Display
[ I
1 I

———

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 sup-
ply circuit, servomotor wiring, or encoder wiring isincorrect. Inthis case, turn
OFF power and take appropriate action. See 9.2 Troubleshooting.

Note If an absolute encoder is used, it must be set up. Refer to 5.7.4 Absolute Encoder Setup.

4-4
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4. Operate with the Panel Operator.

YASKAWA 200V
SERVOPACK

SGDH-

di558)8
PO ®®)

wooe/ser A vy

. CHARGE POER .

} Panel operator

Operate the servomotor using the Panel Operator. Check to seeif the servomotor runs
normally.

See 7.2.2 Operation Using the Digital Operator for more details on the procedure.
5. 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.
c)  Turn ON power again.

6. 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 /P-CON
N-OT || /S-ON

<€— Top lights: ON = high level

—-—
——
——
——_—-

|
|1

P ——

I—|>—~

< Bottom lights: ON = low level

|—|>_~

/ALM-RST

.L /N-CL

/P-CL
SEN

4-5
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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 linesif they will be unused. The input signal selections (param-
eters Pn50A to Pn50D) can be used to eliminate the need for external short circuiting.

Signal Connector Pin Descrintion
Symbol No. 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 ggzgg power supply terminal for sequence

Note: IF an absolute encoder is being used, the servo will not turn ON when the servo ON signa (/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 sig-
nal is high when ON.

7. Turn ON the servo.

Servo amplifier

Servomotor

O—CN1-40

Turns ON the servo.

Turn ON the servo using the following procedure.

a. Make surethere are no reference signals input.

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

e  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.

N [

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 thereisnoisein 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 posi-

tion control.

Operating Procedure in Speed Control Mode: Set Pn000.1 to 0
Standard speed control setting is described here.

Servopack

Servomotor

V-REE| on1.5)

SG

(CN1-6) .
Servomotor rotates at a speed proportiona
to the reference voltage.

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

will rotate.

2. Check the following itemsin 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 referenceis 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
Speed and Torque Reference Offset or 7.2.4 Manual Adjustment of Speed and Torque
Reference Offset.
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4. Reset the following parameters to change the motor speed or direction of rota-
tion.

Sets the reference speed input gain
See 5.2.1 Speed Reference.

Selects the rotation direction.

Pn000.0 |See 5.1.1 Switching Servomotor Rota-
tion Direction.

Pn300

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 aslow speed pulse from the host controller and execute low-speed opera-

tion.
Host controller Servo amplifier
Seryomotor
PULS
Reference puLs JENLT)
pulse N (CN1-8)
nn SIGN
sign |(GN1-11)
(CN1-12)

3. Check the following datain Monitor Mode. See7.1.7 Operation in Monitor

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

e Hasthe reference pulse been input?

* Isthe motor speed as designed?

* Doesthe reference speed coincide with the actual motor speed?
» Doesthe 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

See 5.2.5 Using the Electronic Gear Function.
Selects the direction of rotation.

See 5.1.1 Switching Servomotor Rotation Direction.

Pn202, Pn203

Pn000.0

If an alarm occurs or the servomotor fails to operate during the above operation,
CN1 connector wiring isincorrect or parameter settings do not match the host
controller specifications. Check the wiring and review the parameter settings,
then repeat step 1.

Note: References

4-8
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. List of Alarms. See 9.2.3 Alarm Display Table.
. List of Parameters. See Appendix B List of Parameters.

4.1.2 Step 2: Trial Operation with the Servomotor Connected to the Machine

/\ 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 aload) until
all concernsincluding 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 ] | ]
-

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 Autotuning.

4. Operate the servomotor by reference input.

Asin step 1 (Servomotor trial operation with no—load), execute operation by reference
input as described in 4.1.1 Step 1: Servomotor Trial Operation. Tune to match the host
controller at thistime, aswell.

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.

4-9
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4.2 Supplementary Information on Trial Operation
Always refer to thisinformation before starting trial operation in the following instances:
4.2.1 Servomotor with Brakes

4.2.2 Position Control by Host Controller

4.2.1 Servomotors with Brakes

Use servomotors with brakes for vertical shaft applications or when external force
must be applied to the shaft to prevent rotation due to gravity or external force dur-

ing apower |oss.

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

-Vertical shaft

—— Servomotor

Holding brake

Prevents the
servomotor from

External
force

rotating due to gravity.

- Shaft with external force applied

:> Servomotor

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 ser-
vomotor 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
Three-phase 200V

— ¢ 111213 |

Magnetic contactor

. i |1
Single-phase 7 1T
200V

Brake control relay

Servomotor with brakes _
gGDH :_ Encoder |
ervo
amplifier HMW_|_( ) :
Tl ___ _.
QC N2
1L
Dt
90Vpc

Brake power supply

4-10
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4.2.2 Position Control by Host Controller
If position control from the host controller has not been confirmed, disconnect the servomo-
tor from the equipment and perform atrial operation, otherwise the servomotor may run out
of control.
Reference
spee3
SGDH ( >
Host servo
controller amplifier
Trial operation for
Speed control servomotor without loa
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 the Panel
(Constant Operator. Check the parameter setting
Motor speed * Run the servomotor at low speed. Inputaref- | at Pn300 to see if the refer-

Reference Speed

Input from Host Con- erence speed of 60rpm, for example, to see if

the servomotor makes one revolution per sec-

ence speed gain is correct.

troller) ond.

: Input a reference equivalent to one servomotor Check the parameter setting
Slon;ﬁilgnin r(l)ltjggi?)%rsm motor rotation and visually check to see if the shaft at Pn201 to see if the number

9 makes one revolution. of dividing pulses is correct.

Overtravel Whether the servomotor stops Check to see if the servomotor stops when P-OT | Review P-OT and N-OT wiring
(P-OT and rotating when P-OT and N-OT and N-OT signals are input during continuous ser- | if the servomotor does not
N-OT Used) signals are applied vomotor operation. stop.
Overtravel Whether the servomotor stops Check to see if the servomotor stops when P-OT | Review P-OT and N-OT wiring
(P-OT and rotating when P-OT and N-OT and N-OT signals are input during continuous ser- | if the servomotor does not
N-OT Used) signals are applied vomotor operation. stop.

4.3 Minimum Parameters and Input Signals
This section describes the minimum parameters and input signals required for trial operation.

43.1

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 bevalid

when power is restored.
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Basic Parameters

| Pn000.1 ‘ Function Selection Basic Switches: Control Method Selection See 5.3.5

Speed Control

Pn300 Speed Reference Input Gain See 5.2.1
Pn201 PG Divider See 5.2.3

Position Control

Pn200.0 Reference Pulse Form See 5.2.2
Pn202 Electronic Gear Ratio (Numerator) See 5.2.5
Pn203 Electronic Gear Ratio (Denominator) See 5.2.5

Changing Servomotor Rotation Direction

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

| Pn000.0 | Function Selection Basic Switches: Direction Selection See 5.1.1 |

4.3.2 Input Signals

Refer to the specified section of this manual for details on each input signal.

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

. Pin o
Signal Name Number Description
See 5.5.2 for more details on turning ON
/S-ON Servo ON CNI1-40 | 3nd OFF the servomotor.
P-OT Forward run prohibited | CN1-42 | See 5.1.2 for more details on the overtravel
N-OT Reverse run prohibited | CN1-43 | limit switch.
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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 .....oovvevreieeneeieseeseeee e 5-4
5.1.1  Switching Servomotor Rotation DIireCtion ...........ccceecvveereeceveeneecieceenn, 5-4
5.1.2  Setting the Overtravel Limit FUNCLION .........ccovieieiieee e 55
5.1.3  LimMitiNg TOMUES. ......eiueeiteeieiiiesteeiestee ettt s sae e sneeeas 5-9

5.2 Settings According to HOSt CoNtroller..........ocooeeieeiiiieneeeeeee e 5-14
521  SPEEd REFEIENCE ..ot e 5-14
522  POSItION REFEIENCE.......coiieieee et 5-16
5.2.3 Using the Encoder Signal OULPUL ..........ccooeriiiieineniineeneeie e 5-22
524  Sequence [/O SIGNalS.....ccccoueieieeie et sae et 5-25
525  Using the Electronic Gear FUNCLION..........cccccovieereeieeieseeie e seeee e 5-28
52.6  Contact Input Speed CoNtrol........cccoeovereeieecie e 5-32
527  USING TOrque CONLIOl .......cceeeueieeieeeiesieieseeseesee e e esae e e eeesneenneeneens 5-38
5.2.8  Torque Feed—forward FUNCLION...........ccceeiirieienrieee e 5-44
529  TorqueLimiting by Analog Voltage Reference..........ccccceveveniiiniennnne 5-46
5.210 Reference Pulse Inhibit Function (INHIBIT) ..o 5-48

5.3 Setting Up the Servo AMPLTIEN ..o 5-49
531 ParamMELEr'S......cooeieee s 5-49
RS 22N 1 C o == SR 5-49
5.3.3  Input Circuit Signal AllOCALION........ccceceeieeie e 5-50
534  Output Circuit Signal AHOCALION ........cceeieeieiierie e 5-54
535  Control Mode SEIECION.......ccceiiririiieee e 5-57

5.4  Setting StOP FUNCHIONS.......cooiiiiiee e e 5-60
541  AdiUSING OFfSEL......ooeieiecieeesere e 5-60
54.2 Usingthe DynamiC Brake..........ccooeeiiiirieiiinieeie e 5-61
54.3 Usingthe Zero Clamp FUNCLION..........oociiiiieiiereeeee e 5-62
544 Usingthe HoldiNg Brake..........cccooeiiiiiiiiiie e 5-64

55 Forming aProteCtive SEQUENCE .........ccouveiiierieieenieeie et e 5-69
551  Using Servo Alarm and Alarm Code OULPULS...........coeeeeeeeericnenicriennnne 5-69
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55.2  Usingthe Servo ON INput SIgNal ........cccevveieieereeeeeese e 5-71
5.5.3  Using the Positioning Completed Output Signal ...........cccoceveriiieniennnne 5-72
554  Speed CoiNCIAENCE OULPUL..........coverierieieeie et see e 5-74
55.5  Using the Running OULPUL SIgNal .........ccooeiiirieienienie e 5-75
55.6  Usingthe Servo Ready Output SIgnal .........cccoceveriineeneninnee e 5-76
5.5.7  Using the Warning OUtpUt SIgNal ..........ccooveveveereeieeiese e 5-77
55.8 Usingthe Near OUtput SIgNal .........ccceeeeiieinsieie e 5-79
55.9  Handling POWES LOSS........ccoveiiiieiieeiiiiesieeeesteesteseesseesae e sseeaesneesseeneens 5-80
5.6 Selecting aRegenerative RESISION.......c.ccveiieeieiieseeie e 5-82
56.1  External Regenerative RESISION.......ccceceeiviieiierie et 5-84
5.6.2  Caculating the Required Capacity of Regenerative Resistors................. 5-86
5.7 ADSOIULE ENCOUEIS ... .ottt s nae e 5-90
571 INEITACE CIFCUIT ....coeeieiiieeeie et 5-90
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57.3  Handling BatEri€S .......cooueeiiirieiiieiieeee ettt 5-92
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m Before Reading this Chapter

This chapter describes the use of each CN1 connector /O signalsin the SGDH servo
amplifier aswell as the procedure for setting the related parameters for the intended pur-

pOSES.

The following sections can be used as references for this chapter.
o Listof CN11/O signas: See3.4.3 1/0O Signal Names and Functions.
* CN11/Osigna terminal layout See 3.4.2 List of CN1 Terminals.

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

» Parameter setting procedure: 7.1.6 Operation in Parameter Setting Mode
The CN1 connector is used to exchange signals with the host controller and external cir-

cuits.

m 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

Pn00O0 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 Con-
stants

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 refer-
ence pulse input form and gear ratio.

Speed Control Constants

Pn300 to Pn308

Set speed control parameters such as speed refer-
ence input gain and soft start deceleration time.

Torque Control Constants

Pn400 to Pn409

Set torque control parameters such as the torque ref-
erence 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

Fn0OOO to Fn013

Execute auxiliary functions such as JOG Mode oper-
ation.

Monitor Modes

Un000 to Un0OD

Enable speed and torque reference monitoring, as
well as monitoring to check whether 1/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 of the equipment used.

5.1.1 Switching Servomotor Rotation Direction

The servo amplifier has a Reverse Rotation Mode that reverses the direction of ser-
vomotor 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)

’
oo~ annr
kil PA

O (Phase B)

Encoder output from
% cvpervo amplifier

PAO (Phase A)
— Junnn

N )

Reverse Reference

Encoder output from
(@8 servo amplifier

Encoder output from
C@CCW servo amplifier

PAO (Phase A) PAO (Phase A)

, Ry ,, UL
ik Eptgigiyl ki Bl

PAO (Phase B) PAQ (Phase B)

| Setting Reverse Rotation Mode
Use the parameter Pn000.0.

Parameter Signal Setting Control Mode
Pn000.0 Direction Selection Default Setting: 0 gggﬁ%ﬁ c():rgrt]ﬁo(l:ontrol,

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

Setting Description
Forward rotation is defined as counterclockwise :
0 (CCW) rotation as viewed from the load. (Standard setting)
Forward rotation is defined as clockwise (CW) :
1 rotation as viewed from the load. (Reverse Rotation Mode)
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5.1.2

-

|
__l
|
__
|
__

>

Setting the Overtravel Limit Function

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

To usethe overtravel function, connect the overtravel limit switch input signal termi-
nals 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 lin-
ear motion.

Reverse rotation end Forward rotation end

[ =] '

Servomotor

Limit Limit
switch switch
Servo Amplifier

P-OT | cn1-42

N-OT | cn1-43

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

Signal State Input Level Description

Forward rotation allowed, (normal

ON CN1-42: low operation status).

P-OT
Ao i Forward run prohibited (reverse rota-
OFF CN1-42: high tion allowed).
. Reverse rotation allowed, (normal
N.OT ON CN1-43: low operation status).
OFF CN1-43: high Reverse run prohibited (forward rota-

tion 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

Speed/Torque Control,
Position Control

Speed/Torque Control,

P-OT Signal Mapping
(Forward Run Prohibit Input Signal)

N-OT Signal Mapping

Pn50A.3 Default Setting: 2

Pn508B.0 (Reverse Run Prohibit Input Signal) Default Setting: 3 Position 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)
\j
ov
Parameter Signal Setting Description
Uses the P-OT input signal to prevent forward
- 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

forward rotation. (Forward rotation is always
allowed and has the same effect as shorting
CN1-42 to 0V).

Uses the N-OT input signal to prevent reverse
T 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
reverse rotation. (Reverse rotation is always
allowed and has the same effect as shorting
CN1-43 to 0V).

| 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 signalsisinput dur-
ing 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
Pn001.1 Overtravel Stop Mode Default Setting: 0 Eggﬁgq (C):rgrl:tero(l:ontrol,

Overtravel Stop Mode After stopping Pn001.1

top by dynamid Settlng

Pn001.1 =0 Coast >0
status

2 Coast to a stop
op

— 1
Coast status| —» 2

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

Parameter Signal Setting Description
0 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.
Pn001.1 Overtravel Stop Mode Torque setting: Pn406 emergency stop torque
Decelerates the servomotor to a stop at the preset torque,
2 and puts the servomotor in coast status.
Torgue setting: Pn406 emergency stop torque
Pn406 specifies the stop torque applied for overtravel when the input signal for pro-
hibiting forward or reverse rotation is used.
The torque limit is specified as a percentage of rated torque.
. Setting
Parameter Signal %) Control Mode
PN406 Emergency Stop Torque Range: (_)l_oéart%glaximum Speed/Torque Control,
(Valid when Pn001.11s 1 or 2) Default Secéting: 800 Position Control
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Stop Mode

Forward run 0)'|__| Stop by dynamic brake |

P’?g?'?&ilnlp_ﬂtz) °°——| Coast to a stop |
|——| Decelerate to a stop |

Reverse run
prohibit input
N-OT (CN1-43)

Max. torque setting for an
emergency stop

Pn406

| Servo OFF Stop Mode Selection
The SGDH servo amplifier turns OFF under the following conditions:
* Servo ON input signal (/S-ON, CN1-40) isturned OFF.
* Servo aarm occurs.

e Power isturned OFF.
Specify the Stop Mode if any of these occurs during operation.

Parameter Signal Setting Control Mode
Servo OFF or P Speed/Torque Control,
Pno01.0 Alarm Stop Mode Default Setting: 0 Position Control
g%r%/o Stop Mode After stopping

Hold with
dynamic brake
Coast status

Po010=2 I Coastto astop Coast status

The dynamic brake stops the servomotor
electrically by shorting the motor windings
and diverting the energy to a resistor.

Stop by dynamic
brake

Parameter Signal Setting Description

Uses the dynamic brake to stop the
Default Setting: 0 | servomotor, and maintains dynamic
brake status after stopping.

Uses the dynamic brake to stop the
PNn00L.0 Servo OFF or 1 servomotor, and cancels dynamic

) Alarm Stop Mode brake status after stopping to go into
coast status.

Coasts the servomotor to a stop. The
2 servomotor is turned OFF and stops
due to equipment friction.

Note: If the Servomotor is stopped or rotating at extremely low speed when the items above are set at 0
(dynamic brake status after stopping with the dynamic brake), then braking power is not generated
and the servomotor will stop the same asin coast status.
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5.1.3 Limiting Torques

The SGDH servo amplifier limits torques as follows:
e Leve 1: Limits maximum output torque to protect the equipment or workpiece.

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

* Level 3: Alwayslimits output torque rather than speed.
* Level 4: Switches between speed and torque limit.

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

u Setting Level 1: Internal Torque Limits

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

Parameter Signal Setting Control Mode
(%)
- Range: 0to 800 Speed/Torque Control,
Pn402 Forward Torque Limit Default Setting: 800 Position Control
o Range: 0to 800 Speed/Torque Control,
Pn403 Reverse Torque Limit Default Setting: 800 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.

Signal Description

ICLT Generated when Pn50F.0 allocates an output terminal from SO1 to SO3.
Monitor Mode (Un006) -

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

Note: If torquelimit is set higher than the maximum torque of the servomotor, the maximum torque of the
servomotor isthe 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 asatorque
limit output signal.
1/0 power supply

Servo Amplifier

T +24v

Photocoupler output
Maximum operating voltage coN1*1 | cLT+

per output: 30VDC oI T ' i " j—'
Maximum operating current | ; 3 e]: 1
< 3N

per output: 50mADC CcN1*2 | cLT-

Speed/Torque Control,

_* imi
Output = /CLT CN1-*1 Torque Limit Output Position Control

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

Status Conditions Description

The circuit between CN1—*1 and *2
ON is closed.

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

CN1-—*1 is at low level. the limit setting).

The circuit between CN1—*1 and *2 | Servomotor output torque is not being lim-

OFE is open. ited.
(Internal torque reference is less than the
CN1-—*1is at high level. limit setting).

Settings:  Pn402 (Forward Torque Limit)
Pn403 (Reverse Torgue Limit)
Pn404 (Forward External Torque Limit): /P-CL input only
Pn405 (Reverse Externa 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
; ; o Speed/Torque Control,
Pn50F Output Signal Selections 2 Default Setting: 0000 Position Control
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Pn50F.0 Output terminal

CLT Sfo—L 1 CcN1-25, 26 (SO1)

Tgr(iuet_llmn | o2 CN1-27, 28 (SO2)
etection

o—3——— 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 sig-
nalsto avalue 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.

u 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

4 [ Torque limit
Pn402
Reverse Rotation
p.cL | rotation Speed
CN1-45 T Torque limit
— PN402 or Pn404
Rotation| (limited by whichever
Speed [ is smaller)
Torque limit
Forward Rotation} Pn403
rotation Speed | -
N-CL L
CN1-46 Torque limit
Rotation Pn403 or Pn405
Speed (limited by whichever
is smaller)
- Speed/Torque Control,
= Input P-CL CN1-45 Forward External Torque Limit Input Position Control
- Speed/Torque Control,
= Output N-CL CN1-46 Reverse External Torque Limit Input Position Control

5-11



Sigmall User’'s Manual Chapter 5: Parameter Settings and Functions

Thisisthe 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 Normal operation. —

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

/IN-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 torqueis
being limited.

Signal Description

Generated when Pn50F.0 is allocated to an output terminal from SO1
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-

ICLT

tions.
Application Examples:
* Forced stop.
* Robot holding aworkpiece.
Parameter Signal S?(E/t‘:?g Control Mode
. .. | Range: 0to 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

5-12




Sigmall User’'s Manual

Chapter 5: Parameter Settings and Functions

Set the torque limits when the torque is limited by an external contact input.

Setting

Description

IP-CL (CN1-45) Input

Pn404 torque limit applied.

IN-CL (CN1-46) Input

Pn405 torque limit applied.

See 5.2.9 Using Torque Limiting by Analog Voltage Reference.

Using /P-CL and /N-CL Signals
The procedure for using /P-CL and /N-CL astorque limit input signalsisillustrated

below.

1/O_power supp
+24V

Servo Amplifier

ly
CN1-47 3.3kw Photocoupler
Host controller /5~ 13 3{
CN1-45
T t.....5
<Y i
/N-CL CN1-46 ! 'Jf: 3{
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5.2 Settings According to Host Controller

This section describes the procedure for connecting a Sigma |l Series servo to a host con-
troller, 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 T-REF CN1-9 {>Torque
(analog voltage input) o P CN1-10 reference
Speed reference input V-REF CNIA {>Speed
(analog voltage input)  <¢ P CN1-6 reference

\4

tP 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,
9,0rA).

Always wire for normal speed control.

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

Rated motor speed 1 7
Factory setting 1 ;! .
12 -8 \-4 e
- \ 7] 4 8 12
; ] Input voltage (V)

4 Rated motor speed

The slope is set in Pn300.

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

Refersea?:eedlnput Rotation Direction Motor Speed Sfrsg/ro'_t'or
+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
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Parameter Pn300 can be used to change the voltage input range.

u Input Circuit Example
470W, YW minimum Servo Amplifier
VREF
12V 2W g CN1-5
I 17P
sSG CN1-6

* Alwaysusetwisted 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 control-
ler when using a host controller, such as a programmable controller, for position con-

trol.

Host controller Servo Amplifier

Speed {
reference
output
terminals

pulse input

Feedback {
terminals

t P 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/

Pn300 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 QN

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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5.2.2

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 Pl (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 control-
ler to the servo amplifier, the host controller can selectively use P control mode
for particular conditions only. This method can prevent the occurence of over-
shoot and also shorten settling time.

« If PI control mode is used when the speed reference has a reference offset, the
motor may rotate at avery slow speed and fail to stop evenif O is specified asa
speed reference. In this case, use P control mode to stop the motor.

Position Reference

The reference pulse, reference code, and clear inputs are used for the position refer-
ence. Sincethissignal can be used in different ways, set the optimum reference
input for the system created.

Reference by Pulse Input

Positioning is controlled by inputting a move reference pul se.

Servo Amplifier
Photocoupler

PULS CNL- :
e {usb Joud 10k
SIGN %&.}_ﬂ_}
Egégrﬁ]r;)%et {/SIGN bolovs I

CN1-
Clear input {/CLR ﬁ CN1-14Tﬁ34‘§1

i P represents twisted pair wires

Any of the following forms can be used for the position reference:

e Linedriver output
e +12V open-collector output

» +5V open-collector output

Connection Example 1: Line-driver Output
Applicablelinedriver: SN75174 manufactured by Texas Instruments Inc., MC3487
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or equivalent

Host controller Servo amplifier

Photocoupler

Line-driver D PULS |CN1-7_

isow ] Lyt
\ Prpuis|one T P

SIGN |CN1-11
Fosion[oniT2 § g
CLR|CN1-15
{P crloni1at o3 14

Connection Example 2: Open-collector Output
Set limiting resistor R1 so that input current, |, falls within the following range:

Host controller Servo amplifier
vee Photocoupler
RL| _i, PULS|CN1-7_
1 150W,
by :ug :
,,P/PULS CN1-8 : H'

Trl Kj
SIGN |CN1-11
Rl O
e ssion[oni1z g J,g-ﬂl
K R cr|cntas T

O
! Ir cir|oni1a g Jﬁ'ﬂ

$ P represents twisted pair wires

The examples below show how to select the pull-up resistor R1 so the input current,

|, falls between 7 and 156mA.

Application Examples of V = IR
R1 = 1kWwith Vo = 12V 5% | R1 = 180Wwith V¢ =5V 5%

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

Trl 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. Theinputis
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not isolated in this case.

Host controller Servo Amplifier
pL1 _|ONL3 kW g4 g0y |
Approx. puLs IO - Photocoupler
omA 150w L @dd :
T I<m— /PULS [cN1-8 P
CN1-13
PL2 Menr &2 o
SIGN = R
ON: 1.5V maxim /SIGN_|CN1-12 . :
2 CN1-18
PL3 T
ol CIONLEE g
JCLR  |oNi-14 03K
—5 I CN1-1 T
[ 3

I P represents twisted pair wires

Note: The noise margin of the input signal will decrease if the reference pulse is provoded by an open-col-
lector 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 "
controller f;?esrg;]%g Servo Amplifier
pulse
JUUI puLs
M 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.

Input . .
Parameter Reference Purl)se Logic Forward Rotation Reverse Rotation
Pn200.0 Pulse Form . 9 Reference Reference
Multiplier
] PULS T
0 Sign + pulse ) (CNL.7) F(%JI\II_ISJ)
SIGN T High SIGN
(CN1-11) (CN1-11)
. PULS Low N
1 CW pulse + i Positive (CN1-7) (NLT)
CCW pulse logic siGN LTl N Low
(CN1-11) SIGN
2 Two-phase x1
3 pulse train x2 sy o0 oy —H—o
with 90° phase i B Con e
4 differential x4 (CN1-11) LI LTI L (CN1-11) LI LT L
) PULS PULS
5 Slgr}r;iﬂulse . cneyy 0oul cnryy  UU
SIGN  L__tow siegN _[ High
(CN1-11) (CN1-11)
CW pulse + . PULS [ High PULS
6 CCV\F/) bulse - Negative (CNL7) '9 (CNL-7) U
logic SIGN I SIGN [ High
(CN1-11) (CN1-11)
7 x1
Two-phase o .
8 - x2 —H—o90 —H—90
pulse train PULS o PULS L
with 90° phase (CN1-7) (CN1-7)
9 differential x4 SIGN Tt SIGN T
(CN1-11) (CN1-11)

Input Pulse Multiplier

Number of
servomotor
move pulses

§
§
4
2
0
Input reference pulse

T

PULS
(CN1-7)

SIGN
(CN1-11)

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

Servo ON ] ON [
: Release , t1 £ 30ms
Baseblock = e 2 £6ms
', H (when parameter
CN1-1 *r—J Pn506 is set to 0)
Sign+pulse L [ ::ﬂ” ﬂﬂﬂﬂHﬂﬂﬂﬂﬂ L IO t33 40ms
train CN1- :
7 !
H
! L e
PAO { 5 " i ¢ t471,3t52,0ts £2ms
PG pulse [ S o N A B O I t ms
PBO 5 s 3
Py J ta d
CLR o
Note: 1. Inorder for the input pulseto register, the interval from the time the servo ON signal is turned

ON until areference pulse is entered must be a minimum of 40ms.
2. Theerror counter clear signal must be on for at least 20ms.

Reference Pulse Input Signal Timing

Reference Pulse Form Electrical Specifications

(Ségg + pulse tsrain inpll)J'[ SIGN it t1,t2 £0.1ps
IGN + PULS signal t3 »t7 t3,t7 £0.1us Si
4 i ) . gn (SIGN)
Mfi(;(rl]?L{m5690fl‘fregce fre PULS—H, VWA t4, 15, t6 > 3us H = Forward reference
quency:. pp (.[+| s lool s t 3 1.0us L = Reverse reference
(200kpps open-collector - M )
OUtpUt) ¢ Forward >¢ Reverse (t /T) 100 £ 50%

reterence reference

CW pulse and CCW
pulse

Maximum reference fre-
quency: 500kpps
(200kpps open-collector

CCW

tl

i

tz-)l le kt->|

1,2 £0.1ps
t3 > 3ps
t 3 1.0us

Cw ’ 0,
output) > 3 (t /T) 100 £ 50%
Forward Reverse
rererence ) reference
Two—phase pulse train -

with 90° phase differen-
tial (A phase + B phase)
Maximum reference fre-
quency ~ 1: 500kpps
(200kpps open-collector
output)

" 2: 400kpps

" 4: 200kpps

e

A phase

B phase— ¢ | |

Forward
reference

\l |4

[N /T

Reverse
reference

B phase leads |
A phase by 90°

|‘B phase lags
A phase by 90°

t1,t2 £0.1ps
t 3 1.0us
(t/T)” 100 =50%

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 bel ow.

Position Control
Position Control

= Input CLR CN1-15
= Input /CLR CN1-14

Clear Input
Clear Input

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

Servo Amplifier

|Clear

Position loop
error counter

CLR

e Theerror counter inside the servo amplifier isset to 0.
» Position loop control is prohibited.

Usethissignal to clear the error counter from the host controller or select the follow-
ing clear operation through parameter Pn200.1.

Parameter Control Mode

Pn200.1

Signal Setting Range

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 _ .
Setting Description Clear Timing

Clears the error counter when the
CLR signal goes high. CLR High

0 (CN1-15) Je——
Error pulses do not accumulate as Cleared state
long as the signal remains high.
Clears the error counter on the rising
edge of the CLR signal. CLR High

' Clears the error counter only once on (CN1-15) A N
the rising edge of the CLR signal. Cleared only once at this point
Clears the error counter when the
CLR signal goes low. E:CI:_I\ITl 15) Low

2 -
Error pulses do not accumulate as L—
long as the signal remains low. Cleared state
Clears the error counter on the falling
edge of the CLR signal. CLR Low

3 (CN1-15) A
Clears the error counter only once on Cleared only once 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 Host controller
(Servomotor)
CN2 CN1
Encoder
Serial data Phase A >
PG ) PhaseB ]
Phase C »

The output circuit isfor line-driver output. Connect each signal line according to the
following circuit diagram.

Servo amplifier Host controller

Line receiver

Phase A CN1-33 | pao = - ‘ <,
- IjEI—L ase
CN1-34 IIPAO . tpi 1 A
Phase B CN1-35 PBO
™ 1 —=—> phasd
CN1-36 I /PO - tp ; B

—C

Phase C CN1-19 S
pco . . R 10 11
; T n Phase
N1-20 cho 33 ! a ¢

Lo ov +5V
CN1-1 R T ¥
— ov
R Smoothing
ovy . capacitor
Connector shell Shield

t P: Indicates twisted pair wires.

Note: Dividing means converting an input pulse train from the encoder mounted on the servomotor accord-
ing to the preset pulse density and outputting the converted pulse. The units are pulses per revolution
(ppr).
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| I/0O Signals

I/0O signals are described below.
Output = PAO CN1-33 Encoder Output Phase A Sggﬁg/r']l'c():rgrt]iterzo(l)ontrol,
Output = /PAO CN1-34 | Encoder Output Phase /A gggﬁ%ﬁ ggﬁgoﬁzontml'
Output = PBO CN1-35 Encoder Output Phase B gggi(teg/r']l'(c):rgﬁﬁo(liontrol,
Output = /PBO CN1-36 | Encoder Output Phase /B Eggﬁgq (C):rg#t?o(llontrol,
Output = PCO CN1-19 | Encoder Output Phase C Eggﬁgﬁggﬁﬁoﬁ:omml'
Output = /PCO CN1-20 | Encoder Output Phase /C gggﬁg’g c():rgrL]Jgocliontrol,

Divided encoder signals are output.

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

Set adividing ratio at the following parameter.

| PG Dividing Ratio | P20t |

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 _,|_|<_ 90°
rotation rotation
phasea ] 1 phasea I LI
Phase B _l_l_\_,_l_ Phase B —I_\—,_\—l_
Phase C —l |_ Phase C

>t >t
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= Input SEN CN1-4 SEN Signal Input Speed/Torque Control
=Input /SEN CN1-2 Signal Ground Speed/Torque Control
Output = PSO CN1-48 Encoder Output Phase S Speed/Torque Control,

Position Control

Speed/Torque Control,
Output = /PSO CN1-49 | Encoder Output Phase /S Position Control

= Input BAT (+) CN1-21 | Battery (+) Speed/Torque Control,

= Input /BAT (-) CN1-22 | Battery (-) Speed/Torque Control,

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

: Speed/Torque Control,
Output = SG CN1-1 Signal ground Position Control

SG: Connect to OV on the host controller.

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

Set the number of pulsesfor 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 Phgse A Output
Phase B
Serial

data

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.
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The setting range varies with the encoder used.

Setting Preset value: 16
Example pao JU LU UUUUUrUUUrUUUUUuUL
PBOI n
I >|
1 revolution
Servomotor Model . Number of Encoder
Resolution - .
and Encoder (Bits) Pulses Per Revolution Setting Range
Specifications (p/rev)
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 2048p/rev even if the setting at Pn201 is set higher than 2049.

5.2.4 Sequence I/O Signals

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

| Input Signal Connections

Connect the sequence input signal's as shown below.

Servo Amplifier

1/0 power
supply
T +24v

3.3kw Photocoupler
1

+24Viy | CN1-47

Host controller

/S-ON_1 CN1-40

i
1 |
|

/P-CON ICN1-41 .

P-OT | CN1-42

N-OT |cN1-43 '

/ALM-RST | CN1-44

/P-cL LCN1-45 L

N N N R A Y

/N-CL | CN1-46
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Note: Provide a separate external 1/O power supply; the servo amplifier does not have an internal 24V
power supply.

. External power supply specifications: 24V 1 Ve, 50mA 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.

Speed/Torque Control,
Position Control

= Input +24VIN CN1-47 | External I/O Power Supply Input

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

Servo Amplifier

1/0 power supply

T *2v
1 +24VIN |

CN1-47

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)
IN-CL (CN1-46)
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| Output Signal Connections

Connect the sequence output signals as shown in the following figure.

Servo amplifier 110 power supply
T +24V7T ov
Photocoupler m
r :_ [ _I é M+ t ﬁ_
l*’* 150mA max.
L 1 ‘l 320 ALM.
Photocoupler output T T fre—— ALK;M.Lm_
levels per output node: :* =K, SomAmax: | e
» Maximum operating -« < oo >l Teans
voltage: 30Vpe :* 4: hthn p |
¢ Maximum output cur- ] ! 28l TGON-
rent: 50mApc R |
¥~ abtin
L 304 S-RDY-
Lo
E >
37laLo1
Open-collector output —
levels per output node: 14_20”“‘ max.
« Maximum operating ——3%Al02 |
voltage: 30Vpc -+ ‘e
« Maximum output cur-
rent: 20mApc Ja 29,4103 {>—
145G é Host controller
Vov ov

Note: Provide a separate external 1/O power supply; the servo amplifier does not have an internal 24V
power supply. Y askawa 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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5.25

Using the Electronic Gear Function
The electronic gear function enables the servomotor travel distance per input refer-
ence pulse to be set to any value. It allows the pulses generated by the host control-
ler 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
;I Reference unit: 1rm
v /:Fﬂ] IIIIIIIUIIIRIIII
No. of encoder pulses: 2048 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, Equipment conditions and reference
10 + 6 = 1.6667 revolutions. ur?ittjslpmust be delfilned for the electronic
(2048 “ 4) pulses = 1 revolution. So, ear function beforehand
(16667 2048~ 4) = 13653 pulses g . '
13563 pulses are input as the reference. Reference unitis 1nm. Therefore,
The equation must be calculated at the 10mm  — 10000 pulses
host controller. 1mm
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

|
L

Ball screw pitch

=

Deceleration ratio

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

Servomotor Model
Number of Encoder Pulses
and Encoder Encoder Type .
e Per Revolution (p/rev)
Specifications
A 13-bit 2048
B Incremental encoder 16-bit 16384
C 17-hit 32768
1 16-bit 16384
Absolute encoder -
2 17-hit 32768
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Note: The number of bits representing the resolution of the applicable encoder is not the same as the num-
ber 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 aload. (Mini-
mum unit of reference from the host controller).

To move a table in 0.001mm units

Reference unit: 0.001mm
—>

L1

=

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

Examples (in mm):

» Reference unit can be0.1in., or 0.01in., or 0.01mm, or 0.001mm, etc.
A reference unit of one pulse moves the load by one reference unit.

e When the reference unit is 1um
If areference of 50000 unitsisinput, the load moves 50mm (1.97in.)
(50000 ° 0.001mm = 50mm).

4. Determinetheload travel distance per load shaft revolution in reference units.

Travel distance per load shaft revolution

Travel distance per load shaft revolution = :
Reference Unit

e When the ball screw pitch is 0.20in. (5mm) 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 D,

e %@
Load shaft D: Pulley
1 revolution = P— 1 revolution = L pD

reference unit reference unit 1 revolution = ———
reference unit
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. S abo
5. Electronic gear ratio isgiven as: é,&g

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

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

a8 Number of encoder pulses” 4 s n
Electronic gear ratio éaeg = Travel distance per load shaft revolution (reference unit) m

Note: Make sure the electronic gear ratio satisfies the following condition:
: . &80
0.01 £ Electreconic gear ratio eag £ 100

The servo amplifier will not work properly if the electronic gear ratio exceedsthisrange. Inthat 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 inte-
gers smaller than 65535, then set A and B in the respective parameters:

( B| — Pn202 Electronic Gear Ratio (Numerator)
Al Sy ——

n203 Electronic Gear Ratio (Denominator)
Parameter Signal Setting Control Mode
Pn202 Electronic Gear Ratio (Numerator) [R)g?a?jé SleignGQE?Sis Position Control
Pn203 Electronic Gear Ratio (Denominator) nga?uelt: Slett(t)in6g§5§5 Position Control

Set the electronic gear ratio according to equipment specifications.

SGDH Servo amplifier

Reference Electronic
inputpulse L | | oear | UM SGMOH
»\M) servomotor

A4

Electronic gear ratio = Zﬁg = %8?,

e 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 mecha-

nisms.

Ball Screws

Reference unit: 0.001mm Travel distance per load shaft revolution = —2:24N- = 000
Load shaft
-bit incremental all screw pitch: 0.24in. (6mm . . A 2048 ’ 4 ’ 1
encoder o SISHPIEROZAR M ) ectronic gear ratio = g%g = = E:;gg
Preset Pn202 8192
Values Pn203 6000
Circular Tables
Reference unit: 0.1° Travel distance per load shaft revolution = LO: = 3600
b
Load Shaft . .
, . . 5 2048 47 1
13-bit Incremental encoder Electronlc gear ratio = (éi‘ig = = i:;gg
Values Pn203 3600
Belts and Pulleys
Reference unit: 0.0010in. (0.0254mm) ’ ;
Load shaft Travel distance per load shaft revolution = 314 0 0%28&37'”' = 12362
\
eceleration ulley diameter mm . . 0 1024 ’ 4 ’ 24
o 541 Pulley dlameter F100 Electronic gear ratio = 3%3 =" - i:égé
Set a PG dividing ratio equivalent — 9830.4 — 49152
to 1024p/rev for the absolute encoder - m - 61810
Values Pn203 61810
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u Control Block Diagram

The following diagram illustrates a control block for position control.

Servo Amplifier (position control)

Pn109 Pn202 Pn10A
- — Pn107
Differentiation||Feed- Primary
forward gain i i
9 lag filter Bias Pn108
Pn203 6 Bias addition
Pn200.0 range
Pn204  pn202 9
Reference X1 Pn102
I . Servomotor
pulse » X2 Smoothing| by
i ” Error L kp Speed || Current [ |
| counter p loop loop
PnZT_'
1
1
©
PG signal Pn201
o Encoder
o Frequency
- dividing

5.2.6 Contact Input Speed Control

Thisfunction provides amethod for easy speed control. It allowsthe user to initialy
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) 0O oNLa1 i :
Contact /P-CL (/SPD-A]_O O—cnias
input 8
Servomotor
IN-CL (/SPD-B) —: o CNL4E

Speed selection

SPEED 1 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 gggﬁi%qgg#go?omroh

The speed can be controlled via contact inputs.

Servo Amplifi

=

—0 O—Servo operates_@
— |at the internally
O O set speed.

— oo

Contact

input SPEED 1
SPEED 2

SPEED 3

Servomotor

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

Pn000.1 - .
Setting Description Input Signal
JP—CON (CN1-41) ::Jc?r?t?otlo switch between P and PI
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. -
Used to switch between reverse
IN-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 . .
3,4,5,6 speed control Direction of 0 1 (SPF;Eng)l
function used. rotation
O:Forward SPEED 2
1:Reverse 1 1 (Pn302)
SPEED 3
1 0 (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 isset to O.

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.

5-33




Sigmall User’'s Manual Chapter 5: Parameter Settings and Functions

2. Set the motor speeds with the following parameters.

Parameter Signal S(?Ft)t#?)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 Contral

These parameters are used to set motor speeds when the contact input speed con-
trol 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 operateq
—— |at the internall
O O set speed.

— 5o

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)
enabl e 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 acceler-
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ation setting.

Speed |_
reference
Soft start

. .
,/yMaximum speed

Servo amplifier 1

internal speed !

_____

reference le—>]

Pn305: Sets this time interval.

. I\
Maximum speed 1

Pn306: Sets this time interval. ke >

Smooth speed control can be performed by entering a progressive speed refer-
ence or using contact input speed control. Set each constant to O for normal
speed control.

Set each parameter to the following time intervals.

e  Pn305:
*  Pn306:
| Operation by

Timeinterval from when the servomotor starts until it reaches max-
imum speed.

Time interval from when the servomotor maximum speed until it
stops.

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 CN1-45 (Forward External Torque Limit Input) Position Control

Speed Selection 2 Speed/Torque Control,
= Input /N-CL CN1-46 (Reverse External Torque Limit Input) Position Control
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Use the following table when contact input speed control is used.

Contact Signal Parameter
/P-CON IP-CL IN-CL PRO0O.L Selected Speed
(/SPD-D) (/SPD-A) (/SPD-B) '
Stopped by an inter-
3 nal speed reference
of 0.
4 Analog speed refer-
ence (V-REF) input
0 0 Pulse reference
5 input (position con-
trol)
Analog torque refer-
6 ence input (torque
control)
Direction of 0 1 SPEED 1 (Pn301)
rotation 3,4,5,
0: Forward L L 6Common SPEED 2 (Pn302)
1: Reverse 1 0 SPEED 3 (Pn303)

Note: 1. 0: OFF (high level); 1: ON (low level)
2. Input signasindicated 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.

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%ﬁggﬁﬁoﬁ:omml'

*  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
Forward rotation
1 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 pro-
portional control, zero clamping, and torque/speed control switching.
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| 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.

Motor speed
Speed 3
+SPEED 3 .
1 Set acceleration and
' deceleration at Pn305 and
+SPEED 2 . Pn306 (soft start times).
1
1
+SPEED 1 1
1
1
0
1
1
-SPEED 1 :
1
1
-SPEED 2 1
1
1
-SPEED 3 :
1
1
1
1

1

IN-CL (/SPD-B i
OFF OFF

1

1
1
1 1 !
1 ! 1

ON ! ON , oN |

/P-CON (/SPD-D}

Note: The soft start function is available only when contact input speed control is used with Pn000.1 set to
5, and is not available when a pulse reference input is used. 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 areference pulse until the positioning completed signal /
COIN isoutput. Always start pulse reference output from the host controller after a positioning com-
pleted signal is output from the servo amplifier.

Signal Generation Timing for Position Control

Motor Speed

orpm f-=--=----

/COIN

Pulse
Reference

[P-C| (/SPD-A) QOFE
IN-C| (/SPD-R) ON
Selected Speed| Speed 1

ON
ON
Speed 2

ON
OFF
Speed 3

QFE
OFF

Pulse reference , Speed1
t1>2ms

- -F=-4-4---=-=-=-q-=-F - - -

= -4 -] ===

1. Theabovefigureillustrates signal generation timing when the soft start function is used.

2. Thevaueof t1isnot affected by the use of the soft start function. A maximum 2ms delay
occurs when the /PC-L (/SPD-A) or /IN-CL(/SPD-B) signal isread. 1
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5.2.7 Using Torque Control

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

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

» Level 3: Always control torque 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.

| Torqgue Control Selection

Set in the following parameters to select level 3 or 4 torgue control.

Parameter Signal Setting Control Mode

Speed/Torque Control,
Position Control

Pn000.1 Control Method Selection Default Setting: 0

A torgue 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

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 | chio
used for speed control if Pn002.1 is set to 1. reference
eParameter Pn407 can be used for maximum speed Speed V-REF | cn1os
control. Limit ~ ——————| "%
2
ApplicationExample Servomotor Servo.
Tension control amplifier
Tension
Torque Control <-> Speed Control (Analog Refer-
ence) i
Switches between torque and speed control Servo amplifier
.I\i/r;]ri\lEF (CN1-5) inputs a speed reference or speed Speed _ V-REF | onLs
*T-REF (CN1-9) inputs a torque reference, torque ;eference
feed—forward reference or torque limit depending rotare® o — TREF | cpig
on the control mode.
+/P-CON (/C-SEL)(CN1-41) is used to switch speed and | CON
between torque and speed control. torque (C-sEL) | Cnl-41
reference
CN1-41 switching
. Selects
9 State
Open Torque Control
oV Speed 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 rota-
tion.
eparameter Pn407 can be used to limit the maximum
servomotor speed.

5-39



Sigmall User’'s Manual Chapter 5: Parameter Settings and Functions

Pn000.1 Control Method

Speed Control: When /P-CON (/C-SEL) is ON
Set the parameter Pn002.0 as shown below.

Parameter Speed Reference
Torque Reference Input
Pn002.0 Input (T-REF) (CN1-9,10) Comments
State (V-REF) (CN1-5,6) '
9 0 Speed Control

Speed Reference | Cannot be used.
Torque limit speed control by analog voltage See 5.2.9 for more details

1 reference on torque limit speed
Speed Reference Torque Limit ?gfgtrreorl]gg_ analog voltage
Speed control with torque feed-forward See 5.2.8 for more details

2 on torque feed-forward
Speed reference Torque feed-forward speed control.

Position Control U 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 Torgue Control

Speed Control (Contact Reference) U 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) IN-CL (/SPD-N)
6 CN1-45 CN1-46
State State

0 0 Torgue Control

0 1

1 1 Speed Control

5 (Contact reference)
1

Note: Input signal /C-SEL can be used only when asignal 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.

Torque reference input
(Analog voltage input)

Speed reference input { > Speed
(Analog voltage input) SG CN1-6

Servo Amplifier

T-REF CN1-9
Torque
{ SG tp CN1-10  reference

V-REF CN1-5

reference

A

iP represents twisted pair wires

= Input T-REF CN1-9 Torque Reference Input Speed/Torque Control
= Input SG CN1-10 ngg?ér?gglmguffr the Torque 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

.' 100 'Mputvoltage (V)
. 7-200

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
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| Example of an Input Circuit

470W

Servo Amplifier

1/2W minimum

Note:
e Always usetwisted 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

Thefunction of theinput signal /P-CON varieswith the setting applied to Pn000.1.

Servo Amplifier

P and PI control switching

o/—l Zero clamp ON/OFF switching

|

P-CON |
—% o—7< o> |nhibit ON/OFF switching |
|

|

‘\0\_( Control mode switching

(Pn000.1) Direction of rotation switching

Pn000.1 Setting /P—CON Function
0,1 Switches between P (proportional) and PI (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 O.
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[ 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
Pn400 Torque Reference Input Gain ggtfgﬁﬂ Fégg?n%: 13%'[0 100 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.
Parameter Signal S(?Ft)t;:)g Control Mode
Pn407 Speed Limit during Torque Control Sg}gﬂ% ggg?n%: ()16%(1)8000 Speed/Torque Control

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

The maximum speed of the sservomotor will be used if Pn407 is set to avalue higher
than the maximum speed of the servomotor.

Principle of Speed Limit:

When the control speed range is exceeded, torque, inversely proportional to the dif-
ference between the speed limit and the actual speed, isfed back in order to return
the system to alevel within the control speed range. In effect, the actual motor speed
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limit depends on the load condition.

Motor speed
imit range
V-REF
Parameter Signal (r?oetthr;?s) Control Mode
Speed Reference Input Adjust- . .
Pn300 ment Factor (SRF) Setting Range: 150 to 3000 Speed/Torque Control

(0.01V~ SRF =Rated Speed) Default Setting: 600

5.2.8

This parameter 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 (6V) correspondsto
the rated motor speed.

Reference This slope is set.
speed
(rpm)

Reference voltage (V)

Torque Feed-Forward Function

The torque feed-forward function is used only in speed control (analog reference).
Thisfunction 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 atorque feed-forward value will result in overshooting or undershooting.
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 atorque feed-forward
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reference signal to T-REF (CN1-9 and 10).

Host controller SGDH Servo Amplifier

T-REF

* eDr;f:iZE -KFF . Pn400 Servomotor
+
V-RE %
© O l—
- 1 Current loop

»o— kp Pn300 PN100 |—‘
i

Integration
(Pn101)

Speed 1 PG
- calculation I
Position

reference | ] Encoder

T_T | Divider

| Using the Torque Feed-Forward Function

To use the torque feed-forward function, set the following parameter to 2.

Setting

Control Mode
(rpm)

Parameter Signal

Speed Control Option
(T-REF Terminal Allocation)

Pn002.0 Default Setting: 0 Speed/Torque Control

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 5.2.9 Using Torque Limiting by Analog Volt-
age Reference.

| 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
(rpm)

Torque Reference Input Adjust- Setting Range: 0 to 100
ment Factor Default Setting: 30

Parameter Signal Control Mode

Pn400 Speed/Torque Control
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5.2.9

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

" ;
Speed reference —»O=REE | pn3oo e gain

Torque Limiting 2 by Analog Voltage Reference

Torque limiting 2 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 termi-
nal.

Torqueislimited at the forward run side when the P-CL signal turns ON; and islim-
ited at the reverse run side when the N-CL signal turns ON.

Pn402

Pn404
(/P-CL: ON)

Speed loop

Torque

(Pn100) reference

Integration
(Pn101)

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

| Using Torque Limiting 2 by Analog Voltage Reference
To use this function, set the following parameter to 3:
Parameter Signal Setting Control Mode
(rpm)
Speed Control Option A Speed Control
Pn002.0 (T-REF Terminal Allocation) Default Setting: 0 Position Control
This parameter can be used to enable torque limiting 2 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.
Ir_1put Signal Level Description Comments
Signal
. o » ‘o T Limit value: either Pn404 or
8“1-45 is at “L” level when Lonr(llijgels limited at forward | 1 pEF input, whichever is
) smaller.
fp-cL T is not limited at f
AE e At “gr orque is not limited at for- —
\(/:Vl‘l\llg-n‘(l)SFllg at *H” level ward run side.
Normal Operation
; wp ‘o i Limit value: either Pn405 or
CN1-46is at “L" level when | Torque is limited at reverse | y oep input, whichever is
ON run side. smaller
IN-CL T is not limited at f |
AR ia At 4 orque is not limited at for- —
8!;% 46 is at “H” level when ward run side.
Normal operation.
| Setting
Thetorque limit is set at parameter Pn400.
The default setting at Pn400 is 30. If, for example, the torque limit is +3V, then
torque islimited 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 isturned 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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5.2.10 Reference Pulse Inhibit Function (INHIBIT)

This function inhibits the servo amplifier from counting input reference pul ses dur-
ing position control. The servomotor remains locked (clamped) whilethe functionis
inuse. The/P-ON(/INHIBIT) signal is used to enable or disable the function.

Servo Amplifier

1S
Reference —®¢ ¢ OFF +
pulse B O—O+ Error -
.| counter
P-CON P-CON (INHIBIT) TO
(INHIBIT) ™ N L

Feedback pulse

| Using 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

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

B OFF Counts reference pulses.

Prohibits the servo amplifier from
ON counting reference pulses.
The servomotor remains locked.

1

Note: Parentheses() around an/INHIBIT signal indicate that asignal has been allocated to the input circuit.
See 5.3.3 Input Circuit Signal Allocation for more details.

| Relationship between Inhibit Signal and Reference Pulses
/INHIBIT signal_ON____ | OFF __on

(IP-CON) :

»—eu e
+—>

Input reference pulses
are not counted
during this period.

Reference
pulse

t1,t23 0.5ms
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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 Sigmalll Series servo amplifier provides many functions and has parameters
that allow the user to specify functions and perform fine adjustments.

Servo amplifier

Parameters

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

Parameters are divided into the following three groups.

Parameter Function
Pn000 to Pn601 Specify servo amplifier functions, set servo gains, etc.
Fn0o0O to FnO12 Execute auxiliary functions such as JOG Mode operations

and origin searches.

Enable monitoring the motor speed and torque reference on
Un000 to Un0OD the panel display.

Note: Appendix B showsalist of parameters provided for reference. See 7.1.6 Operation in Parameter Set-
ting Mode for more details on the procedure for setting parameters.

5.3.2 JOG Speed

Use the following parameter to set or modify motor speed when operating the servo-
motor from a panel or digital operator.

Parameter Signal S(?Ft)t;:)g 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.
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5.3.3 Input Circuit Signal Allocation

The functions allocated to sequence input signal circuits can be changed. CN1 con-
nector input signals are alocated 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
a1 s /P-CON ‘(EI?]rCoep;o*rtlonal control refer
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 IN-CL (Reverse current limit) *

Note: * Thefunctions of these input signals are automatically switched according to the setting at parameter Pn000.1
aslong as Pn50A.0 isset to 0.

The following parameter is used to enable input signal allocation.

Parameter Signal Setting Description
Input Signal Allocation Mode ina: Speed/Torque Control,
Pn50A.0 p g Default Setting: 0 Position Control
Pn50A.0 Setting Description
0 Default setting for sequence input signal allocation.
This setting is the same as Yaskawa SGDB-OADO servo amplifiers.
1 Enables any sequence input signal settings.

Note: The default setting for parameter Pn50A.0is 0. Functions and applications in this manual are gener-
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ally 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 (SI0) « CN1-40 is default set for
L-- 41 (si1) the /S-ON input signal.
Determinsles - 42 (S12)
terminal !
allocation r-- Q43 (SIB) Any terminal from CN1-40 to
for input == >0 44 (S14) 46 can be allocated to the
signals. L-- 45 (SI5) /S-ON signal through the
L - -0 46 (SI6) Pn50A.1 parameter.

The following table shows the parameter default settings for input settings 1 to 4.

Parameter Signal S(er:isr;g Description

Pn50A Input Signal Selections 1 Default Setting: 2100 gggﬁi%q c():rgrlljterocllontrol,
Pn50B Input Signal Selections 2 Default Setting: 6543 gggﬁ%ﬂ- cgg#t$0$ontrol,
Pn50C Input Signal Selections 3 Default Setting: 8888 gggﬁi%/r;rcgg#ﬁocllontrol,
Pn50D Input Signal Selections 4 Default Setting: 8888 gggﬁi%/r;rcgg#ﬁocllontrol,

Select the input terminal on the CN1 connector that will be used for each input sig-
nal.
| Examples of Input Signal Allocation

The procedure used to allocate sequence input signalsis described using the /S-ON
signal asatypical example.

Pn50A.
1 Description
Setting
0 Inputs the /S-ON signal from the SI0 (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 SI12 (CN1-42) input terminal. ﬁig]rr:]?;ﬁolarity:
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 S14 (CN1-44) input terminal. \(lglll\?) when low
5 Inputs the /S-ON signal from the SI5 (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.
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Pn50A.
1 Description
Setting
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. lSni\g/]graslié)r?-larity:
C Inputs the S-ON signal from the SI3 (CN1-43) input terminal. Valid at OFF
D Inputs the S-ON signal from the S14 (CN1-44) input terminal. g',\lles\ﬁglrz;’;“th Servo
E Inputs the S-ON signal from the SI5 (CN1-45) input terminal.
F Inputs the/S-ON signal from the S16 (CN1-46) input terminal.

Asshown in the table above, the /S-ON signal can be allocated to any input terminal
from SI0 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 isset 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 pro-
hibit (N-OT) areinput. Theinput terminal signal line must be left ON evenin sys-
tem 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 asetting 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 signal on the left from SI0 (CN1-40).
1 Inputs the signal on the left from SI1 (CN1-41).
2 Inputs the signal on the left from SI2 (CN1-42).
3 Inputs the signal on the left from SI3 (CN1-43).
4 Inputs the signal on the left from SI4 (CN1-44).
5 Inputs the signal on the left from SI5 (CN1-45).
6 Inputs the signal on the left from SI6 (CN1-46).
Proportional Control Reference ON PHEOA.2 7 Sets the signal on the left to always enabled.
(/P-CON) (low level) ' 8 Sets the signal on the left to always disabled.
9 Inputs the inverse signal on the left from SI0 (CN1-40).
A Inputs the inverse signal on the left from SI1 (CN1-41).
B Inputs the inverse signal on the left from SI2 (CN1-42).
C Inputs the inverse signal on the left from SI3 (CN1-43).
D Inputs the inverse signal on the left from SI4 (CN1-44).
E Inputs the inverse signal on the left from SI5 (CN1-45).
F Inputs the inverse signal on the left from SI6 (CN1-46).
Forward Run Prohibit
Pn50A.3
(P-0OT) OFF "
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 Selection Pn50C.0
(/SPD-D)
- OtoF Same as above.*
Contact Input Speed Control Selection _ Pn50C.1
(/SPD-A)
Contact Input Speed Control Selection Pn50C.2
(/SPD-B)
Control Mode Selection Pn50C.3
(/C-SEL)
Zero Clamp Pn50D.0
(/ZCLAMP) ON
Reference Pulse Inhibit (low level) Pn50D.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.

5-53




Sigmall User’'s Manual

Chapter 5: Parameter Settings and Functions

5.3.4 Output Circuit Signal Allocation

Output signal functions can be allocated to the sequence signal output circuits shown

below.
CN1 Con_nector Output Terminal Default Setting
Terminal N Comments
Numbers ame Symb0| Name
o5 N-CMP+ . .
(/COIN+) Speed coincidence The signal output
SO1 detection (positioning will vary depending
26 (SG) N—-CMP- completed) on the control mode.
(/COIN-)
27 ITGON+ . )
S0O2 Rotation detection
28 (SG) /TGON-
29 /S-RDY+
S03 Servo ready
30 (SG) /S-RDY-

The output signal selection parameters and their default settings are shown bel ow.

Setting
(ms)

Description

Default Setting: 3211

Speed/Torque Control,
Position Control

Default Setting: 0000

Speed/Torque Control,
Position Control

Parameter Signal

Pn50E Output Signal Selections 1
Pn50F Output Signal Selections 2
Pn510 Output Signal Selections 3

Default Setting: 0000

Speed/Torque Control,
Position Control

Select the CN1 connector terminals that will output the signals.

Output

Pn50E.O to Pn510.

SO1 (CN1-25, 26)

signal

S02 (CN1-27, 28)

ol
0/02
o3
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Parameter
Output Signal Numbe _ Description
; Setting
0 Disabled. (Not used for the output signal on
the left.)
1 Outputs the signal on the left from the SO1
Positioning Compieted PN50E.0 (CN1'25 and 26) Output tel’mlnal.
(/COIN) ' 5 Outputs the signal on the left from the SO2
(CN1-27 and 28) output terminal.
3 Outputs the signal on the left 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 0to3
Torque Limit Detection
Pn50F.0 0to3
(/CLT) Same as above*
Speed Limit Detection
(VLT) Pn50F.1 0to3

Brake Interlock
(/BK)

Warning
(WARN) Pn50F.3 Oto3

Pn50F.2 Oto 3

('\,‘,‘ngR) Pn510.0 | 0to3

Not used. — — —

Note: **Same as above” means output signals are disabled or allocated to output terminals SO1 to SO3
through parameter settings O to 3.

Note: Signalsare output with OR logic when multiple signals are all ocated to the same output circuit. Sig-
nalsthat are not detected areinvalid. For example, the positioning completed signal /COIN isinvalid
in Speed Control Mode.

The following parameters can be used to invert the signals on output terminals SO1

to SO3.
Parameter Signal Setting Description
(ms)
Pn512 Output Signal Inverted Setting Default Setting: 0000 gggﬁi%g ngﬁtfocl:ontml’
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These settings specify which of the connector CN1 output signalsareto be inverted:

) Parameter o
Output Terminal - Description
Number Setting
sSO1 0 Does not invert the signal.
Pn512.0
(CN1-25, 26) 1 Inverts the signal.
SO2 0 Does not invert the signal.
Pn512.1
(CN1-27, 28) 1 Inverts the signal.
0 Does not invert the signal.
SO3(CN1-29, 30) Pn512.2 -
1 Inverts the signal.
Not used. Pn512.3 — —
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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
(ms)
. . Speed/Torque Control,
Pn000.1 Control Mode Selection Default Setting: 0 Position Control
Pn000.1 Setting Control Mode

0 Speed Control (Analog Reference)

1 Position Control (Pulse Train Reference)

2 Torque Control (Analog Reference)

3 Contact Input Speed Control Selection (Contact Reference)

4 Contact Input Speed Control Selection (Contact Reference) « Speed Control

(Analog Reference)

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

a1

W|(>|Oo|o|~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. See5.2.1 Speed
Reference.

Position Control (Pulse Train Reference)
This mode controls positioning using a pulse train input reference. See5.2.2 Posi-

tion Reference.

Torqgue Control (Analog Reference)
This mode controls torque using an analog voltage input reference. See 5.2.7 Using

5-57



Sigmall User’'s Manual Chapter 5: Parameter Settings and Functions

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
signalsto control speed asit switches among the three preset operating speedsin the
servo amplifier. See5.2.6 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 volt-
age 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) « Posi-
tion Control (Pulse Train Reference)

This mode switches between contact reference speed control and pulse train refer-
ence position control. Pulsetrain reference position control is enabled when both /P-
CL (/SPD-A) and /N-CL (/SPD-B) input signals are OFF (high level). See5.2.6
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 ref-
erence torgue 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.

Position Control (Pulse Train Reference) « Torque Control (Ana-
log Reference)

This mode switches between position and torque control through the /P-CON (/C-
SEL) signal.
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Torque Control (Analog Reference) « Speed Control (Analog Ref-
erence)

This mode switches between torque and speed control through the/P-CON (/C-SEL)
signal. See5.2.7 Using Torque Control.

Speed Control (Analog Reference) « Zero Clamp

This speed control mode is used to set the zero clamp function when the servo ampli-
fier isstopped. 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. See5.2.10 Using 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.

54.1 Adjusting Offset

| When the Servomotor Will Not Stop

The servomotor may rotate at very low speed and not stop even when OV is specified
as the reference voltage for servo amplifier speed and torque control (analog refer-
ence). This happens when the reference voltage from the host controller or external
circuit isglightly offset (in mV units). The servomotor will stop if this offset is prop-

erly adjusted to OV.
Reference Reference ’
voltage r Offset voltage .’
P — Offset
e corrected by
/ L’ the servo
7 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 control-
ler.

See the following sections in Chapter 7 Using the Digital Operator for more details
on adjustment procedures.

Adjustment Method Reference Source

élfff?en:at'c Adjustment of Reference 7.2.3 Automatic Adjustment of the Speed and Torque Reference Offset

?)/I#ggtal Adjustment of Reference 7.2.4 Manual Adjustment of the Speed and Torque Reference Offset
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5.4.2 Using the Dynamic Brake

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)
i Speed/Torque Control,
Pn001.0 Servo OFF or Alarm Stop Mode | Default Setting: O Position Control

The SGDH servo amplifier turns OFF under the following conditions:
e The Servo ON input signa (/S-ON, CN1-40) isturned OFF.
e A servo aarm occurs.

* Power isturned OFF

Servo "
OFF Stop mode After stopping
0
5:1?01.0 =0 Hold dynamic brake |
Dynamic
brake stop
1 Coast status |
5’”2001'0
gtgz;st toa —| Coast status |

Specify the Stop Mode if any of these occurs during operation.

Pn001.0 Setting Result

Uses the dynamic brake to stop the servomotor.

Maintains dynamic brake after the servomotor stops.”

Uses the dynamic brake to stop the servomotor.

1 Releases dynamic brake after the servomotor stops, and the servomotor
coasts to a stop.

0

2 Coasts the servomotor to a stop.
The servomotor is turned OFF and motion stops due to equipment friction.

Note: * If the servomotor is stopped or moving at extremely low speed, it will coast to a stop.

Note: The dynamic brakeis an emergency stop function. Do not repeatedly start and stop the servomotor
using the servo ON signal (/S-ON) or by repeatedly turning power ON and OFF.

Note: Dynamic brake (DB) isacommon way of quickly stopping
a servomotor by electrically shorting its electrical windings.
The DB circuit isincorporated 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
aposition loop for the speed reference input. 1n other words, this function is used to
stop and lock the servomotor even when the input voltage of speed reference V-REF
iIsnot OV. Aninternal position loop istemporarily formed to clamp the servomotor
within one pulse when the zero clamp function isturned ON. Even if the servomotor
isforcibly rotated by external force, it will still return to the zero clamp position.
A speed reference lower than
the Pn501 setting is ignored. Stops
7
Host controller Speed reference |[TT11]4)
E ~ _vrer,
L min I 18
{1 [EOIBIE) = i f
"
u 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.
. Setting .
Parameter Signal (ms) Description
Pn000.1 Control Method Selection Default Setting: 0 Speed Control
= Input /P-CON CN1-41 Proportional Control, etc. Sgg%%/r']r%rg#goﬁ:ontrol,

Note: The/ZCLAMP signal can be used when an input circuit signal isalocated. See 5.3.3 Input Circuit
Signal Allocation for more details.
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Pn000.1 Setting Control Mode
Zero Clamp Control Mode
This mode allows the zero clamp
function to be set when the servomo- __
tor stops. Servo amplifier
« The speed reference is input
from V-REF (CN1—5) Speed reference V-REF
+ /P-CON (/ZCLAMP)(CN1-41) ——— CNI5
is used to turn the zero clamp
function ON and OFF. Zero clamp —CONT oN1-a1
A /ZCLAMP
: Turns the zero
OCpNeln"Eé'FSF) clamp func- Zero clamp is performed when the fol-
' tion OFF. lowing two conditions are satisfied:
] Turns the zero e /P-CON (/ZCLAMP) is ON.
E:ON'\ll)-41 IS0V | clamp func- « Speed reference is below the
' tion ON. setting designated at Pn501.

| Setting
Use the following parameter to set the motor speed level at which zero clamp is per-
formed.
Parameter Signal Setting Description
(rpm)
Setting Range: 0 to 10000
Pn501 Zero Clamp Level Default Setting: 10 Speed Control

If zero clamp speed control is selected, set the motor speed at which zero clamp isto
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:

e Zero clamp speed control is selected (parameter PN000.1 isset to A).

« /P-CON (/ZCLAMP)(CN1-41) is ON (OV).
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»  Speed reference drops below the setting level of Pn501.

V-REF speed reference
Speed

Time
(ON)

1

1

Closed :

1

/P-CON (/ZCLAMP) input—| Open (OFF) l ;

1 1

Zero clamp is performed —3} <> P

1 !

Note: When the/ZCLAMP signal is allocated, the zero clamp operation will be used even for speed control
(Pn000.1 = 0).

5.4.4 Using the Holding Brake

The holding brake is used when a servodrive controls avertical 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.

Note: The brake built into the servomotor SGMOH 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 motor.
Braketorqueisat least 120% of the rated motor torque.

| 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
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example.
Servomotor
Servo amplifier with brake
Power supply L1
U
L2 v
L3 w
L1C
L2C @
CN1-O0*
124V (BK+)
CN2-0O0*
/BK-
CN2
BK-RYy Blueor
— yellow Red
White | AC DC | Black
Brake power supplies are available
Brake Power Supply in 200V and 100V models.

*CN1-0 and CN2-0 are the output terminals allocated at parameter Pn510.0.

Speed/Torque Control,

Output = /BK Brake Interlock Output Position Control

Thisoutput signal controls the brake when using a servomotor with abrake 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

Speed/Torque Control,

Pn50F Output Signal Selections 2 Default Setting: 0000 Position Control
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PN50F.2
1
CN1-25, 26 (SO1)

IBK o/o—
Brake interlock o2 CN1-27, 28 (SO2)

output o— | CN1-29, 30 (SO3)

Input terminals

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: Signalsare output with OR logic when multiple signals are allocated to the same output circuit. Set
other output signalsto 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 fol-
lowing parameter to adjust brake ON timing.
. Setting .
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 aservomotor with abrakeis

used.

/S-ON input
(CN1-40)

/BK output

Servo ON/OFF
operation
(Servomotor
ON/OFF status)

Servo ON I Servo OFF
Release brakel \o\q with brake

1
Servomotor

1
o L [ senomowrorr

1 1
l4—p!
Servo OFF
time delay

With the standard setting, the servo is turned OFF when the /BK signal (brake opera-
tion) is active. The equipment may move dlightly due to gravity depending on
equipment configuration and brake characteristics. If this happens, use this parame-
ter 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 grav-
ity in the time it takes for the brake to operate.
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u 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
PN507 Brake Reference Output Speed Setting Range: 0 to 10000rpm Speed/Torque Control,
Level Default Setting: 100rpm Position Control
PN508 Timing for Brake Reference Out- | Setting Range: 0 to 100 x 10ms | Speed/Torque Control,
put during Motor Operation Default Setting: 50 x 10ms Position Control

Set the brake timing used when the servo isturned OFF by input signal /S-ON (CN1-
40) or when an alarm occurs during motor operation.

/S-ON input

Power OFF by Servo ON

/S-ON (CN1-40) Servo OFF

input or alarm |

occurrence

Stop by dynamic brake

or coast to a stop.
Motor speed ! (Pn001.0) .
1
(pm) || ____ 2o
L

PNn-507 :
1
1

. Pn508 1
;

Brake ON timing when the servomotor stops must be adjusted properly because ser-
vomotor 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.
e Thetime 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/O 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
Servo amplifier

o fov
Photocoupler output levels _Photocoupler o\, 5 | a) s ~—-
per output node: T & - | S |
« Maximum operating T gy [RomAmax.
voltage: 30Vpc =F--k ON1-32 L ALM-

* Maximum output cur-
rent: 50mMApc

CN1-37] Al O1

g m— $

20mA max. 'ﬁ'

Open-collector output ALQ? !
Vo

. CN1-38
levels per output node: < I
¢ Maximum operating _L
voltage: 30Vpc p CN1-39( ALO3

¢ Maximum output cur- l:
rent: 20mApc L cni-l | SG

Y

Vov \%

Host controller

A suitable external 1/0 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.

) Speed/Torque Control,
Output = ALM+ CN1-31 | Servo Alarm Output Position Control

Output = ALM- CN1-32 Signal Ground for Servo Alarm Output gggﬁi%/r']rgg#terocltontrol,

These alarms are output when a servo amplifier alarm is detected.
Servo amplifier

Al
> AL ouput

Turns power OFF.

Form an external circuit so thisalarm output (ALM) turnsthe servo amplifier OFF.

State Status Result
Circuit between CN1-31 and 32 is closed, and
ON CN1-31is at low level. Normal state.
Circuit between CN1-31 and 32 is open, and
OFF CN1-31is at high level. Alarm state.

Alarm codes ALO1, ALO2 and ALO3 are output to indicate each alarm type.
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The uses of open-collector output signals ALO1, ALO2 and ALO3 is described
below.

Output = ALO1 CN1-37 | 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. See9.2.3
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 fol-
lowing /ALM-RST input signal to high level (ON) to reset the alarm.

Input = /ALM-RST CN1-44 Alarm Reset

Speed/Torque Control,
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

The basic use and wiring procedure for the Servo ON (/S-ON) input signal

(sequence input signal) is described below. Usethis signal to forcibly turn OFF the

servomotor from the host controller.

1/0 power supply

T +24v
|

Servo amplifier

Host controller

e

F24Vin CN1-47 3.3kW Eggé?er
: ;gi
1 § 1
/S-OUT | cn1-40 <M' -1
1
1
A\

= Input /S-ON CN1-40

Servo ON

Speed/Torque Control,
Position Control

Thissignal is used to turn the servomotor ON and OFF.

CN1-40 Status Result
State
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.

/\ CAUTION

» Do not use the Servo ON (/S-ON) signal to start or stop the motor. Always use an input reference sig-
nal, 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 gggi?i%q c():rgrlljterocl:ontrol,
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Servopack
CN1-40 The external short-circuit wiring showr
r (/S-ON) in the figure can be omitted if the Sen
oV ON (/S-ON) input signal is not used.
Pn50A.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. CN1-40is 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 See5.3.3 Input Circuit Signal Allocation for other Pn50A.1 settings.

5.5.3 Using the Positioning Completed Output Signal

The basic use and wiring procedure for the positioning completed (/COIN) output
signal (photocoupler output signal) is described below. The signal is output to indi-
cate that servomotor operation is completed.

1/0 power supply
—-+24v A\ov

Servo amplifier

Photocoupler outputlevels

per output node:

+ Maximum operating — BNy
voltage: 30Vpc [ ' ?g

¢ Maximum output cur-
rent: 50mApc

CN1-28 /COIN+

-

Y

- CN1-269 /COIN-

Output = /COIN CN1-25

Positioning Completed Output

Signal Position Control

Thissignal indicates that servomotor movement has been completed during position
control. The host controller uses the signal as an interlock to confirm that position-
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ing is completed.
RefereQ(r:e Servomotor
Speed P
....... 1E\ .
Error pulse : ;
(Un008) | a—
/COIN
(CN1-25)
/COIN Status Result
State

Circuit between CN1-25 and 26 is Positioning is completed. (Position
closed, and CN1-25 is at low level. | error is below the setting.)

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.)

ON

OFF

The following parameter is used to change the CN1 connector terminal that outputs
the /COIN signal.

Parameter Signal Setting Description
(rpm)
Pn50E Output Signal Selections 1 Default Setting: 3211 Position Control

The parameter isfactory 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 Setting - Description
(reference units*)
I : Setting Range: 0 to 250 i
Pn500 Positioning Completed Width Default Setting: 7 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 com-
pleted.

Set the number of error pulses in reference units.

Too large avalue 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 isaposition control signal.
With the default setting, this signal is used for the speed coincidence output /V-CMP for speed con-
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trol, and it isalways ON for torque control.

5.5.4 Speed Coincidence Output

The basic use and wiring procedures for the speed coincidence (/V-CMP) output sig-
nal (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 Nov

Photocoupler output levels

per output node: . CN1-25 | v-CMP+ i

« Maximum operating < :"é T x LTS_'
voltage: 30Vpc - e CN1-26 V-CMP-

e Maximum output cur- '
rent: 50mApc .

| Output = /V-CMP CN1-25 | Speed Coincidence Output | Speed Control |

Thissignal is output when the actual motor speed during speed control is the same as the
speed reference input.

IV-CMP
State Status Result
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

IV-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 isdefault set so the/V-CMP signal is output between CN1-25 and 26.
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See 5.3.4 Output Circuit Signal Allocation for more details on parameter Pn50E.

The following parameter is used to set conditions for speed coincidence output.

Parameter Signal Setting Description
(rpm)
Speed Coincidence Signal Out- Setting Range: 0to 100
Pn503 put Width Default Setting: 10 Speed Contral

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 isaspeed control signal. With the default setting, this signal is used as the positioning com-
pleted signal /COIN for position control, and it is always ON for torque control.

5.5.5 Using the Running Output Signal

The basic use and wiring procedures for the running (/TGON) output signal (photo-
coupler output signal) are described below. The signal can be activated to indicate
that the servomotor is currently operating. It isused as an external interlock.

1/0 power supply
——+24v \ov

Servo amplifier

Photocoupler outputlevels

per output node: _ CN1-27 | /TGON+ |
« Maximum operating < '\ '§<". b T_fq:_'
voltage: 30Vpc T AN CN1-28| /TGON-

e Maximum output cur- '
rent: 50mApc 1

g}

Output = /TGON CN1-27 Running Output Signal Sggﬁ%ﬁ(ggﬁgoﬁiontrol,
/ITGON
State Status Result
Servomotor is operating. (Motor speed
ON Closed or low level. is above the setting level).
: Servomotor is not operating. (Motor
OFF Open or high level. speed is below the setting level).

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
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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 sig-
nal /TGON.

Pn502 (Running Output Level)

Motor speed
(Un000)

Parameter Signal Setting Description
(rpm)
: : Setting Range: 1 to 10000 Speed/Torque Control,
Pn502 Rotation Detection Level Default Setting: 20 Position Control

5.5.6

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

Using the Servo Ready Output Signal

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 specificationsisthat the SEN
signal is at high level and absolute data was output to the host controller.

1/0 power supply

Servo amplifier —+-+2av Aov

Photocoupler outputlevels
per output node:

+ Maximum operating < [ T'%li". = 1’_’\:&_‘
iy a3 _l

e Maximum output cur-

CN1-29 | /S-RDY+

voltage: 30Vpc CN1-30| /S-RDY-

1
rent: 50mApc 1

Output = /S-RDY CN1-29 Servo Ready Output Signal Speed/Torque Control,

Position Control
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This signal indicates that the servo amplifier has received the Servo ON signal and
has completed all preparations.

/S-RDY

State Status Result
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 isfactory 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 PnS0E.

5.5.7 Using the Warning Output Signal

The basic use and wiring procedure for the warning (/WARN) output signal (photo-
coupler output signal) are given below.

The signal consists of the following two output signals.

/WARN signals: Overload and regenerative overload

1/0 power supply

Servo amplifier —-+24v Aov

Photocoupler output levels

per output node: _ CN1-O0%| /WARN+ |

- Maximum operating < 'y '§< 1'_":3_<
voltage: 30Vpc AN CN1-0% /WARN-

¢ Maximum output cur- :
rent: 50mApc h

-
»l
T

Note: *CN1-[ terminals are all ocated using parameter Pn50F.3.

Speed/Torque Control,

Output = /WARN Warning Output Signal Position Control

This output signal indicates an overload or regenerative overload warning.

/WARN Status Result
State
ON Closed or low level. Normal operation. No warning.
OFF Open or high level. Error warning.
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The following parameter setting is used to change the CN1 connector terminal that

outputs the /WARN signal.
Parameter Signal Setting Description
; ; T Speed/Torque Control,
Pn50F Output Signal Selections 2 Default Setting: 0000 Position Control

Pn50F.3 is used to allocate the /WARN output signals above.

PnS0F.3 Output Terminal (CN1-)
State *1 *D
0 — —
1 25 26
2 27 28
3 29 30

Note: Multiple signals allocated to the same output circuit are output using OR logic. Set other output sig-
nalsto avalue other than that allocated to the /WARN signal in order to use the /WARN output signal
alone. See5.3.4 Output Circuit Signal Allocation.

Pn50F.3 Output terminals

/WARN O/O;_ CN1-25, 26 (SO1)
Warning output o CN1-27, 28 (SO2)

signal 02— CN1-29, 30 (SO3)

Thefollowing parameter isused to output warning detail swith an alarm code.

Parameter Signal Setting Description
Pn001.3 Warning CodeOQutput Selection Default Setting: 0 gggﬁ%ﬂ- CérgrL]Jt?OCl:ontrol,
Pn001.3
Setting Result
0 Outputs alarm codes alone for alarm codes

ALO1, ALO2 and ALOS3.

Outputs both alarm and warning codes for
1 alarm codes ALO1, ALO2 and ALO3 and out-
puts an alarm code when an alarm occurs.

The following warning codes are output in 3 bits.

Warning Warning Code Output . -
Indication Warning Description
n ALO1 ALO2 ALO3
ON signal OFF signal OFF signal
A.91 (low level) (high level) (high level) Overload
OFF signal ON signal OFF signal .
A.92 (high level) (low level) (high level) Regenerative overload
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5.5.8 Using the Near Output Signal

The basic use and wiring procedures for the near (/NEAR) output signal (photocou-

pler output signal) are described below. The signal is a sequence signal that is gener-
ally output together with the positioning completed signal (/COIN), and it is used to

indicate the servomotor is close to completing operation.

INEAR signals: Near output signals

1/0 power supply

Servo amplifier —-+2av Aov

Photocoupler output levels
per output node: [ CN1-O0*| /NEAR+

+ Maximum operating < T_iliq' I T_"q:—<
voltage: 30Vpc oF 3N CN1-0 /NEAR-

¢ Maximum output cur- ,
rent: 50mApc h

Note: *CN1-0O terminals are all ocated 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.

INEAR
Status Result
State
The servomotor has nearly completed operation.
ON Closed or low level. (Position error is below the near signal setting range.)
; The servomotor is not close to completing operation.
OFF Open or high level. (Position error is above the near signal setting range.)

To use the /NEAR signal, an output terminal must be allocated with the parameter
below.

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 ”
0 — —
1 25 26
2 27 28
3 29 30

Note: Multiple signals allocated to the same output circuit are output using OR logic. Set other output sig-
nalsto avalue other than that allocated to the /NEAR signal in order to use the /NEAR output signal
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alone. See5.3.4 Output Circuit Signal Allocation.

The following parameter is used to set the timing for /NEAR signal output.

Parameter Signal Setting - Description
(reference unit*)
: . Setting Range: 1 to 250 -
Pn504 NEAR Signal Width Default Setting: 7 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.

Reference
Servomotor

Speed

—

Error pulse0 /1 ............................ * \

INEAR J |—
L

ICOIN J

5.5.9 Handling Power Loss

The following parameter is used to specify whether to generate an alarm when
power 10ss 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 avoltage drop in the
power supply. The default setting of 20ms means that servomotor operation will
continue if power islost 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 alarge
servomotor |oad.

* Lossof the control power supply is equivalent to normal power OFF operation,
thus control islost.
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In power loss detection, the status of the main circuit power supply is detected but
the OFF statusisignored. So servomotor operation will continuous if the servomo-
tor turns ON again within the time limit set at parameter Pn509.

Power supply Power loss

voltage l

—» | toOFF

v

| Time
1. Pn509 setting >t OFF

|
; |
2. Pn509 setting <t OFF
o ™l
|
1

|

For 1. 1
Servo ON :
|

For 2.

Servo ON Servo OFF
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5.6 Selecting a Regenerative Resistor
When the servomotor is driven in generator mode, power isreturned to the servo amplifier
side. Thisis called regenerative power. The regenerative power is absorbed by charging
the smoothing capacitor, but when the capacitor charging energy is exceeded, the regener-
ative power isfurther consumed by the regenerative resistor.

The servomotor is driven in regeneration (generator) mode in the following circum-
stances:

» While decelerating to a stop during accel eration/decel eration operation.
e With aload 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 sufficient for short—
time operation only, such as for 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

Ccan process.
Built-in Resistor Regenerative -
e Minimum
Specifications Power
: o Allowable
Applicable Servo Amplifiers . . Processed Resist
Resistance | Capacity by Built-in esistance
W (W) Resistor* (W) W
100V | SGDH-AS3BE to —-02BE — — — 40
SGDH-A3AE to —04AE — — — 40
SGDH-05AE to —-10AE 50 60 12
200V | SGDH-15AE 30 70 14 20
SGDH-20AE 25 140 28 12
SGDH-30AE 12.5 140 28 12

* The amount of regenerative power (average value) that can be processed israted at 20% of the capac-
ity of the servo amplifier’ s built-in regenerative resistor.

When installing an external regenerative resistor, make sure that the resistance is the same
asthat of the servo amplifier’ s built-in resistor. 1f combining multiple small-capacity
regenerative resistors to increase the regenerative resistor capacity (W), select resistors so
that the resistance value including error is at least as high as the minimum allowable resis-
tance 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 Signal (ieltg?/\?) Description
Pn600 Regenerative Resistor Capacity gg}gﬂ% Fsig{]t%ed: %to maximum gggﬁgﬂ— %ggﬁéllontrol,

The default setting of “0” in the above tableis 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).

Example: When the external regenerative resistor’s actual consumable capacity is 100W, set the parameter
to“10” (10 x 10W = 100W)

Note: 1. Ingeneral, when resistorsfor power are used at the rated load ratio, the resistor temperature
increases to between 200°C and 300°C. Theresistors must be used at or below the rated values.
Check with the manufacturer for the resistor’sload 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.

2. Useof resistors with thermo switches is recommended as a safety precaution.
| 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’sB1 and B2

terminals.
Servo amplifier

Regenerative resistor*
i S
B2

*The user must provide the regenerative resistor.

Servo Amplifier Capacity of 500W or More

Disconnect the wire between the servo amplifier’s B2 and B3 terminals and connect
an external regenerative resistor between the B1 and B2 terminals.
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Servo amplifier

Regenerative resistor
B1

B2

B3 & Be sure to take out the lead wire
between the B2 and B3 terminals.

*  The user must provide the regenerative resistor.

Note: Adequate cooling must be provided for regenerative resistors because they reach very high tempera-
tures. 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 Required Capacity of Regenerative Resistors

| By Means of a Simple Calculation

When driving a servomotor normally along the horizontal axis, check the external
regenerative resistor requirements using the calcul ation 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 capacitorsis shown in the following
table. If therotational energy in the servo system exceeds these values, then connect
aregenerative resistor externally.

Regenerative Energy that

Voltage

Applicable Servo
Amplifiers

Can be Processed
(joules)

Remarks

100V

SGDH-A3BE

7.8

SGDH-AS5BE to -02BE

15.7

Value when input voltage is
100V ¢

200V

SGDH-A3AE,-A5AE

185

SGDH-01AE to —04AE

37.1

Value when input voltage is
200Vc

Calculate the rotational energy in the servo system using the following equation:

I X (Ny)?

s 182 (joules)

Where: J = JM+J|_

Jyv: Servomotor rotor inertia (kg-m?) (ozin-s%)

J: Motor axis conversion load inertia (kg-m?) (0zin-s°)
Ny: Rotation speed of thee servomotor (rpm)
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Servo Amplifier Capacity of 500W or More

Servomotors with a capacity of 500W or more have built-in regenerative resistors.
The allowable frequencies for just the servomotor during accel eration/decel eration
operation, in the run cycle from 0 - maximum rotation speed - 0, are summarized
in the following table.

Convert the data into the values obtained with actual rotation speed used and load
inertiato determine whether an external regenerative resistor is needed.

Series Allowable Frequencies in Regeneration Mode (times/min)
%??ﬁ‘gg?’ 03 05| 06 |08 |09| 10| 12 | 13 | 15 | 20 | 30
SGMAH — | -] — | 8 | —| — — — — — —
SGMPH — | =] =129 | —| — — — — — —
SGMGH-OAOA — | 34| — | — | 13| — — 10 — 12 8
SGMGH-OAOB 96 — 39 — 22 —_ 15 — — 20 13
SGMSH — — — — — 39 — — 31 48 20

Operating Conditions for Allowable Regenerative Frequency Calculation

Load inertia = 0 (motor only)

Speed reference

0 » t

Servomotor rotation speed

L}
1
1Regeneratlon mode
1

1
1
| - r ':' - 4= Maximum cycle
Servomotor-generated torque 0 t

[——— 1 —P>]
(Operating cycle)

Allowable frequency =% %/Iind%

Use the following equation to calcul ate the allowable frequency for regeneration
mode operation.

2
Allowable frequency for servomotor only , { Max. rotation speed \ Cycles

Allowable frequency = -
a+n) \Rotatlon speed used } Minute

Where: n=J /3y
Jy: Servomotor rotary inertia[oz-in-s? (kg:m?)]
J.: Motor axis conversion load inertia [0zin-s> (kg-m?)]
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| By Calculating the Regenerative Energy

This section shows the procedure for calculating the regenerative resistor capacity
when accel eration and decel eration operation isas shown in thefollowing diagram.

Np: Motor rotation speed

r N

Rotation speed /

\4

0 i
- “+
r 3
T.: Load torque
Motor torque i
0 3 >
¥~ Regenerative
torque
< T »

Calculation Procedure

The procedure for calculating the capacity is as follows:

Units .
Step Procedure fin. (mm)] Equation

(O + Iw) " Ny?

Es = [Joules] = [J]= 5=
1 Find the rotational energy of the [ 0z-in-s? (kg-m?-s?)] 182
servo system (Eg). o= Iy =13 Where: Ny, = Motor speed
Ny = rpm J. = Load Inertia
Ju = Motor Inertia
. t, = ozin (N'm
Find the energy consumed by EL _ JZ Il (_ J ) _ Pp ...
2 load system loss (E, ) during the NL = Joules= EL= &5\Nw ™t o
deceleration period (tp). owZ P Where: t, = Motor torque
b =
Calculate the energy lost (Ey) | ([ = ¢ Ey = Value from the “Servomotor
3 from servomotor winding resis- Em = Joules =] Winding Resistance Loss” graph
tance. below.
Ec = Value trom the “"Absorbable
Calculate the servoamp energy _ _ C e N
4 | (Ec) that can be absorbed. Ec = Joules=J Servo Amplifier Energy” graph

below.

Find the energy consumed by Exk = Eg=E =Ey=Ec=

> the regenerative resistor (Eg). Joules = J Ex=Es —(EL*Em*+Ec
= E
6 Calculate the required regener- \éVK _ BN les = J Wy = <
ative resistor capacity (W). TK = Joules = 02° T
= s

Where: T = Time

Note: 1. The*0.2" inthe equation for calculating W isthe value for when the regenerative resistor’s uti-
lized load ratio is 20%.
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If the previous calculation determines that the amount of regenerative power (WKk)
that can be processed by the built-in resistor is not exceeded, then an external regen-
erative 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 per-
form 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 regenerativeresistor: Ex - Eg- (E, + Ey, + E¢) + Eg
* Required capacity of regenerativeresistor: W, =E,/ (0.2" T)

Here, Eg = (20/60) Ny ™ tg ™ to

* tg: Servomotor’sgenerated torque [0z-in (N-m)] in continuous regeneration
mode operation period.

* Nmg: Servomotor rotation speed (rpm) for same operation period as above.

* tg: Same operation period (S) as above.

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 SEvAn-
SGNIAH 180 8; :
2 04A
20 08A 160
g g
2 200 o 140
? 120
(W 014, 02A (W) | ASB
150 100
80 A3
100 )//ASA “ i
A3A
/j/S/ 40
50
// | — 20 1
PE====1 _==F
0 | Ol=—="
100 200 300 0 100 200 300
Torque (%) Torque (%)
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¢ SGMPH Servomotor, 200V ¢ SGMPH Servomotor, 100V
300 160
084 140
250 SS;EV”:)} .
120 =
o 5 01F
%200 8 100
(W) 044 W)
150 \J 80
014
100 ¥ 60
AL
- ] 024 40
=Z 8=
// =
0 ‘//‘ 0 /%/
0 100 200 300 0 100 200 30
Torque (%) Torque (%)

¢ SGMGH Servomotor, 1500rpm

1600
1400

1200
GM

PAL
pAL

,_
5

1000
)
800

< ss07
[9)
> 38

600

o ¥\r—amom

ks

DAL

400

\
\\
A\

200

=

I\

0 100 200 300
Torgue (%)

5-88



Sigmall User’'s Manual Chapter 5: Parameter Settings and Functions

* SGMSH Servomotor .
1200
1000 —SEMSH;
- 1204
o
@ 800
(W)
600 )E 1547
ly
400 4
L
1
200
o
= |
0 =
0 100 200 300
Torque (%)
Servo Amplifier’s Absorbable Energy
The following diagrams show the relationship between the servoamp’ s input power
supply voltage and its absorbabl e energy.
» Servo Amplifier for 200V motor » Servo Amplifier for 100V motor
120 18 — Setvo amplifier
Servq amplifier 16 — /’j?ggm 5BE
»100 SGPH T {1
o >~ || 204€, 304E g 14
3 [ | ~01AE to O4AE 7 —
z 80 l —O0SAE 0 T0AE Q12
) | 154 g
o t o
) N _A3AE, ASAE T 10
g 60 g | ABBE
) 3 8 T —
g 40 \\ o a 6 I —
\\\_ <
@ Ll [T @ 4
20 _— ==
D —— 2
RRETT 200 220 240 260 0 % 100 10 20

AC input power supply voltage (Vrms) AC input power supply voltage (Vims)
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5.7 Absolute Encoders

If amotor with an absolute encoder is used, a system to detect the absol ute position can be
formed in the host controller. Consequently, automatic operation can be performed with-
out zero return operation immediately after the power isturned ON.

M otor SGMOH-O0O010---With 16-hit absol ute encoder
sGMOH-O00O20---With 17-bit absolute encoder

——  Alwaysdetects Origin purn operation
absolute position.

Absolute encoder

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
+5VT N T 4PGEV
7406 Do : 2 2 4 . °
e BAT : . 121 3 IBAT(+ - T(3)
Battery L. I BATO - LP: 122 o Lear e oS (4)
Sopy mertace] L B TR O L
[ PBO . . ]34
Up/down 0 PBO ? 35 5
counter 50 - " ol 36 6
pco 1%
4 L /PCO 3p” [ o
—
Clear Serial interface ' 48
circuit PS 0 0 49
1 Connector shell : :
¢P: Indicates twisted pair wires J—' Shielded wire (shell)
Applicablelinedrivers: SN75175 or MC3486 by TI.
Terminating resistance R: 220 to 470W
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| SEN Signals

Host controller Servo amplifier
v T SEN __ CN1-4) 1000w
—>
Approx. 1ImA 4.7k 1nE
7406 or at high level T
equivalent ho
oV OSEN CN1-2 T oV

* Wait at least three seconds after turning on the power before raising the SEN sig-
nal to high level.

* Whenthe SEN signal ischanged from low level to high level, the multi—turn data
and initial incremental pulses are transmitted.

* Themotor cannot be operated until these operations are completed, regardless of
the status of the servo ON signal (/S-ON).

Note: If for somereasonit isnecessary to turn OFF a SEN signal that isalready 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)

I 'I I

5.7.2  Configuring an Absolute Encoder

Select the absolute encoder’ s application with the following parameter.

Parameter Signal Setting Description
I Setting Range: 0 or1 Speed/Torque Control,
Pn002.2 Absolute Encoder Application Default Setting: 0 Position Control

Either “0” or “1” in the following table must be set in order to enable the absolute

encoder.
Pn002.2 Setting Result
0 Uses the absolute encoder as an absolute encoder.
1 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 func-
tion is called the multi-turn limit.

Note: Theterm Multi-turn Limit refersto the highest number of rotations the encoder’ s counter will dis-

5-91



Sigmall User’'s Manual Chapter 5: Parameter Settings and Functions

play before returning the counter to 0.

Parameter Signal Setting Description
. A . Setting Range: 0 to 65535 Speed/Torque Control,
Pn205 Multi-turn Limit Setting Default Setting: 65535 Position Control

e 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 0 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 occursiif the servo amplifier’s power supply is cycled (turned OFF and ON)
after changing parameter Pn205:

_ Alarm Code Output o
Alarm Display Description
ALO1 ALO2 ALO3
Encoder multi-turn limit value does not
ACC o X o match with that of the servo amplifier.

Note: O: ON (“L") signal
X: OFF (“H") signd

In order to set a multi-turn limit value to the encoder, perform the multi-term limit
setting operation (Fn-013).

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.

/\ WARNING

» Connect the ground terminal to a class—3 ground (100Wor 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
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| Battery Provided for Servo Amplifier

Lithium battery: JZZSP-BAOL (includes battery and connector)
Battery: Toshiba, ER3V, 3.6V, 1000mAh

Battery carrying space

/

A — , Batter connector (CN8)
¥ MIEV
= o=t ||

EEEIEE
© 00O

MODE/SET AN v DATA/

Q) cHurst pouer O)

AN

/N 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 el ectric shock, injury, or
equipment damage.

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 servo amplifier’s power supply is turned OFF and the encoder’s cableis
removed.

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. Pressthe DSPL/SET key to select the auxiliary function mode.

]
[

il
'l ] (] (R

2. Select the user function FN008. Pressthe Left Arrow = or Right Arrow
key to select the digit to set, and then pressthe Up Arrow */ or Down Arrow
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key to change the number.

||
71

——
——
I—

==
==
|

-

3. Pressthe DATA/ENTER key. The following display will appear.

| I
| I

4. Pressing the Up Arrow ] key will change the display as shown below. Con-

tinue pressing the Up Arrow [t key until “PGCL5” isdisplayed. If an erroneous
key entry ismade, “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

ErEmE

Up Cursor Key

EEAAE

5. When“PGCL5" isdisplayed, pressthe DSPL/SET key. Thedisplay will change
as follows, and the absol ute encoder’ s multi—turn datawill be cleared.

| . I_ | Flashes for e |Z
[ |1 1] [} l_] 1 second. _’[: |1_: L _I]

| o
[’ ] I ] Flashes for one second.

——
——

1| <-<|!

[”: |’_’ ] L" ':'] Returns to auxiliary function mode.

==
__l

!

I——

-l

6. Pressthe DATA/ENTER key to return to the auxiliary function mode.

— i
I

I~ im

This completes the absol ute encoder’ s setup operation. Cycle the power to the servo
amplifier.

| Setup Using the Built-in Panel Operator
1. Pressthe DSPL/SET key to select the auxiliary function mode.

Il
|t

i
~ L
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2. PresstheUp Arrow [*! or Down Arrow [¥] key to select the parameter Fn008.

|
_I

I—

i
— )y

—

3. Pressthe DATA/SHIFT key, holding it down for at least one second. Thefol-
lowing display will appear.

| i I
| o I

4. Pressthe Up Arrow 1] key, holding it down until “PGCL5” isdisplayed. If an
erroneous key entry ismade, “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

o | O
e o |

' Up Cursor Key
g |C
e | 2

5. When “PGCL5” isdisplayed, press the MODE/SET key. The display will
change as follows, and the absolute encoder’ s multi—turn datawill be cleared

Il _ IZ | Flashes for > NN
1| 1|1 | 1second. I [

6. Pressthe DATA/SHIFT key to return to the auxiliary function mode.

=T T1r
= |

v

Cl_lrrnc i ;
[’ |' | ,_’] Returns to auxiliary function mode.

:—'] Flashes for one second.

I——
——

-—
-
=

<_

——
——

-l
==

I—

i
Il [T

- —1—
I i

—

This completes the absol ute 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 sum check alarm (A.82)

In addition, if amonitoring alarm is generated in the encoder, the alarm must be cleared by turning
OFF the power.
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Multi-turn Setup Using the Hand-held Digital Operator
1. Pressthe DSPL/SET key to select the auxiliary function mode.

I
!

|l
it

ol
'l ]

2. Select the user function Fn013. Pressthe Left Arrow = or Right Arrow
key to select the digit to set, and then pressthe Up Arrow ) or Down Arrow

key to change the number.

3. Pressthe DATA/ENTER key. The following display will appear.

4. Pressthe DSPL/SET key. The display will change as follows, and the absolute
encoder’ s multi—turn datawill be cleared.

I _ ': Flashes for ,:, I~ NN
[ |4_: [ I_J 1 second. _’[: |4_: | = I_J

5. Pressthe DATA/ENTER key to return to the auxiliary function mode.

-

1| T
1| 1\

_|i
_

U

L
I

This compl etes the absolute encoder’ s multi-turn limit setting operation. Cycle the

power.

Multi-turn Setup Using the Built-in Panel Operator

[
1. Pressthe DSPL/SET key to select the auxiliary function mode.

_|mrm
I (W] T [

2. PresstheUp Arrow [*! or Down Arrow [¥] key to select the parameter Fn013.

il 0
— 1

3. Pressthe DATA/SHIFT key. The following display will appear.

[Dl:‘ - l_]
il O ] [l
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4. Pressthe MODE/SET key. Thedisplay will change asfollows, and the absolute
encoder’ s multi—turn limit setting operation will be performed.

A= Flashes for [ [l ,: _
[ |4_u il | 1second. > | ol 1D

5. Pressthe DATA/SHIFT key to return to the auxiliary function mode.

)
'l ]

B B ]
[ A

This compl etes the absolute encoder’ s multi-turn limit setting operation. Cycle the
power to the servo amplifier.

/N WARNING

¢ The multi-turn limit value should be changed only for special applications.
Cahanging 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.

Thisresultsin a potentially dangerous situation where the machine will move to an unexpected position.

5.7.5 Absolute Encoder Reception Sequence

The sequence in which the servo amplifier receives data from the absol ute 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

Py PAO
@ PS Serial data— > g'r‘é'ffi't”g
pulse conversion (Pn201) PEQ
»OPCO
Data —s data »-PSO
conversion
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Signal Status Contents
o 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
] Contents of Absolute Data

* Seria data: Indicates how many turns the motor shaft has made from the refer-
ence position (position specified at setup).

» Initia incremental pulse: Outputs pulses at the same pul se rate as when the
motor shaft rotates from the home position to the current position at approxi-
mately 2500rpm (for 16 bits when the dividing pulse is at the default setting).

Y.

Reference position (setup) Current position
-1 0 \ / +1 +2 +3
Coordinate value T T Y T T T
1 1 1 1 1 1 1
1 +0 1 +1 1 1 +2 1 1 +3 1
Value M T T T T T T T
: ! MR g !
: : " Y :
1 1 1
1 1 1
1 1 1

)
m

The final absolute data Py, can be found by using the following formul ae:

Forward rotation mode: |Pe =M " R+ Pg | | Reverse rotation mode: |Pg = - (M ’ R)+ Po
(Pn0000.0 = 1)

Pu =Pe- Ps Pu=Pe- Rs
Where: Pg = The current value read by the encoder.

The multi-turn data (rotation count data).
The number of initial incremental pulses.

Ps = Thenumber of initial incremental pulses read at setup.
(Thisis saved and controlled by the host controller).
Pv = Thecurrent value required for the user’s system.
R = Thenumber of pulses per encoder revolution.
(Pulse count after dividing by the value of Pn201)

| Absolute Encoder Transmission Sequence
1. Setthe SEN signal at high level.
2. After 100ms, set the system to serial data reception-waiting-state. Clear the
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incremental pulse up/down counter to zero.
3. Receive eight bytes of serial data.

4. The system enters a normal incremental operation state approximately 50ms
after the last serial dataisreceived.

Rotation count Initial incremental pulses

SENsignal | serial data
T L Incremental pulses
PAO  Undefined
] | (Phase o) (PhaseA)
Initial ’ Incremental pulses

PBO Undefined

incremental pulses

, (Phase B) | (Phase B)

Rotation count serial data

T T T omd
Undefined max.| 60ms minimum |

[ 90ms typical

260ms inaximum
<€ Ple—>le

Approx. 15ms

PSO
1to3ms

alanlg 25msy maximum
Ll gl

| Detailed Signal Specifications

PAO Serial Data Specifications

The number of revolutionsis output in five digits.

Data Transfer Method Start—sto&?\/(n'\? gomzanon

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” “+7or*“” “0"to"“9” “CR”

0000010101
T Data TL Stop bit

Start bit Even parity

Note: 1. Datais"“P+00000" (CR) or “P-00000" (CR) when the number of revolutionsis zero.
2. Therevolution rangeis“+32767" to “-32768.” When this range is exceeded, the data changes
from “+32767" to “-32768" or from “-32768" to “+32767"
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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 cycleis approx-

imately 40ms.
Data Transfer Method Start—sto&?\/{nl\cl: gomzanon

Baud rate 9600 bps

Start bits 1 bit

Stop bits 1 bit
Parity Even

Character code ASCII 7-bit code
Data format 13 characters, as shown below.

uPu uyn or “_n uon tO ugn “CR”

0000010101
v

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 —_ [ ] [ L_ PhaseB _[ L. [+ L [
Phase C 1 Phase C 1
—>¢ —>t

Setting the Pulse Dividing Ratio

Use the following parameter to set the pulse dividing ratio.

Parameter Signal Setting Description
(p/rev)
o Setting Range: 16 to 16384 Speed/Torque Control,
Pn201 PG Divider Default Setting: 16384 Position Control
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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 isthe number of output pulses per revolution. Set this value according
to the reference unit of the machine or controller to be used.
The setting range varies according to the encoder used.

Servo amplifier

Servcémotor
Encoder
PS Output terminals:
(o)== ol ovice (22— PAO (CN1-33)
PBO Output IPAO (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 dlarm
contents through PA O outputs to the host device as seria data.

Alarm Contents Output Example

SEN Signal High: Error detection Low

- Absolute encoder
i~ backup alarm

or HB :

Digital Operator Display

=
=

PAO Serial Data J_|_|_|_|—|_ ALMS81

Incremental pulses

Note: Refer to 9.2.3 Alarm Display Table for atable of alarm contents.
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5.8

Special Wiring

This section describes special wiring methods including the one for noise control. 1n addi-
tionto 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 precau-
tions:

1. Always use the following cables for reference input and encoder wiring.

Cable Tvoe Yaskawa Maximum
yp Drawing Number | Allowable Length
lF;%fuetrence Twisted—pair wires | JZSP—CKI01 118in (3m)
Multiconductor JZSP-CMPOO SGMAH, SGMPH
Encoder shielded twisted—
pair wire JZSP-CMPO02 SGMGH, SGMSH

» Trim off the excess portion of the cable to minimize the cable length.

2. Foragroundwire, useaslargeawireaspossible: AWG14( 2.0mm2) or larger.

D

* Atleast class-3 ground (100 Wmaximum) is recommended.
* Ground to one point only.
» If the motor isinsulated from the machine, ground the motor directly.

3. Do not bend or apply tension to cables.

The conductor of asignal cableisvery thin (0.0079 to 0.012in. (0.2 to 0.3mm)),
handl e the cables with care.

4. Useanoisefilter to prevent noise interference.

(For details, refer to 5.8.2 Wiring for Noise Control.)

If the equipment is to be used near private houses or may receive noise interfer-
ence, install anoise filter on the input side of the power supply line.

Since this servo amplifier is designed as an industrial device, it provides no
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Note:

1.

mechanism to prevent noise interference.

5. To prevent malfunction due to noise, take the following actions:

» Position the input reference device and noise filter as close to the servo amplifier
as possible.

* Alwaysinstall asurge absorber circuit in the relay, solenoid and electromagnetic
contactor coils.

* Thedistance between a power line (such as a power supply line or motor cable)
and asignal line must be at least XXin. (30cm). Do not put the power and signal
linesin 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 anoisefilter 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. UseaUL 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.

e This Servo Amplifier connects directly to acommercia 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 amplifiersto 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 capac-
ity.
o Servo Amplifier _ _
Main Circuit Model Power Capacity per | Current Capacity per
Power - Applicable Motor Servo Amplifier MCCB or Fuse
Supply Capacity | copy (KVA)* (Arms)* **
(kW)
0.03 A3BE | SGMAH-A3B 0.15
0.05 ASBE | SGMAH-AS5B 0.25 A
ingle— SGMAH-01B
Single-phase, | g 19 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
Single—phase, SGMPH-01A
200V SGMAH-02A
0.20 02AE 0.75
SGMPH-02A
SGMAH-04A
0.40 04AE 1.2 8
SGMPH-04A
SGMGH-05ACIA
0.50 05AE 1.4 4
SGMGH-03ACIB
SGMAH-08A
0.75 08AE | SGMPH-08A 1.9
SGMGH-06ACIB .
SGMGH-09ACA
1.0 10AE | SGMGH-09ACB 2.3
SGMSH-10A
Three—phase, SGMPH-15A
200V SGMGH-13A0A
15 15AE 3.2 10
SGMGH-12AC0B
SGMSH-15A
SGMGH-20ACA
2.0 20AE | SGMGH-20ACB 43 13
SGMSH-20A
SGMGH-30ACA
3.0 30AE | SGMGH-30AB 5.9 17
SGMSH-30A

* Thisisthe net value at therated load. When actually sel ecting fuses, determine the capacity using the
prescribed derating.
** Operating characteristics (at 25°C): 2 seconds or more for 200%, 0.01 second or more for 700%

Note: 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 isturned ON.
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Note: SGDH servo amplifiers do not have built-in ground protection circuits. To configure a safer system,
install aground fault interrupter with or without a circuit breaker for protection against overload and
short circuit conditions.

5.8.2  Wiring for Noise Control

| Wiring Example

This servo amplifier uses high-speed switching elementsin the main circuit. It may
receive “switching noise” from these high-speed switching elementsif 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 exter-
nal noise install a noise filter in the appropriate place.

The following is an example of wiring for noise control.

Servo amplifier | Servomotor

| Noise filter***

‘ ] it
AC200V I 2LF il @
: i}
0.005in.2 I
(3.5mm?) (Casing) (3
minimum

(2mm?)
minimu

- Operation relay
-1----F- sequence

_____ - - Signal generation |

circuit (provided

Pl by user) '
1

$444

1
1
1
| e ]

] 7y 0.005in.2
| 'f plpLr [p |AVR (3.5mm?
1
1

1
1

A -
1y s minimum!

> ,,l,. 0.003in.2 (2mm?) minimum*}
(Casin;\/(c;mg) (i) 0-005in 2(3 5nfm?)minimum

| Wires of 0.005in.2(3.5mm?)minimum

IP: Indicates twisted pair wires
Notes: *When using a noise filter, follow the precautions in Using a Noise Filter on the following page.
**For ground wires connecting to the casing, use awire with athickness of at least 0.005i n?
(3.5mm2), preferably a braided flat copper wire.
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Correct Grounding

Grounding the Motor Frame

Always connect servomotor frame terminal FG to the servo amplifier ground termi-
nal @. 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 ground-
ing of the motor frame is required to prevent the adverse effects of switching noise.

Noise on the Reference Input Line

If the reference input line is affected by noise, ground the OV line (SG) of the refer-
enceinput 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.

Using Noise Filters

Use a noise suppression filter to prevent noise generated by the power supply line.
Install anoisefilter onthe power supply linefor peripheral equipment asnecessary.

The following table recommends noise filters for each servo amplifier model.

Servo Amplifier Model

Recommended Noise Filter

Model Manufacturer
SGDH—-A3AE to —02AE
SGDH-A3BE to -01BE | SUP-POH-EPR .
SGDH-02BE SUP—P8H-EPR Okaya Electric Company
SGDH-04AE SUP-P10H-EPR
SGDH-05AE to —20AE | LF—3200 _

Tokin Corp.

SGDH—-30AE LF-3300

Note: Filters manufactured by Tokin Corp. are available from Yaskawa. Please contact Yaskawa or an

authorized distributor.

5-106



Sigmall User’'s Manual Chapter 5: Parameter Settings and Functions

Installation and Wiring a Noise Filter

Incorrect application of anoise filter significantly reduces its benefits. Follow these
instructions for the best results.

e 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

J i

>< 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 linesin the
same duct or bundle them together.

Filter L
The ground wire

94 = can be close to
input lines.

-

o3
Q1
X
oy
o]
X

X O
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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.

—> L —>
Filter —» —] Fiter [
—> — —
<
9 Shielded Thick and
ground wire short

©
o
x

X

*  When grounding a noise filter inside an enclosure:

If anoisefilter islocated 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.

YyYy
YyYy

Enclosure

H |
f
H

Filter

|
l
1
1
1

L !

BOX

@
o
c
=1
o
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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

) . ) 2 Power
MCCB supply ON
Power supply OFF 1 1RY 1iMC
Noise filter imc
SUP
= Fuse
iMC
" Fuse . SGDH
I — 2 Servo
I} — L3 amplifier

,_
=
(e]

=

L3 amplifier

Lic

=

L2c

Fuse
— L1 SGDH
— L2 Servo
— L3 amplifier
L1C —
L2c
CN1
31 ALM+ ......
32, * :
o Al M-
6ov

Note: Wire the system to comply to National Electrical Code.

Connect the alarm output (ALM) terminals for the three servo amplifiersin seriesto
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 asingle MCCB or noisefilter. Alwaysselect an MCCB or
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noise filter that has enough capacity for the total power capacity (load conditions) of
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 alonger cableis
required, prepare an extension cable as described below. The maximum allowable
cable length is 50m.

Preparing 50m (164.0ft) Encoder Cables
» Cable Model Number: UL2076-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 JZ5P-CMP9-2
Servomotor end Encoder connector plug and cable Plug
L: MS3108B20-29S
plug for SGMGH and SGMSH servo- | siraight: MS3106B20-29S
Cable clamp: MS3057-12A
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» Preparing Encoder Cables

» {Encoder Connector » jCable Line * iEncoder Connector at Servomotor
at Servo Amplifier

i For SGMAH and
) SGMPH servomotors

For SGMGH and
SGMSH servomotors

TIT

Maximum length: 50 m (1968.50 in)
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5.8.5 400V Power Supply Voltage

/N CAUTION

« Do not connect the servo amplifier directly to any level other than 400V.
Doing so will destroy the servo amplifier.

There are three types of SGDH servo amplifiers, for the power supply voltages. sin-
gle-phase 100V, three-phase 200V 4, and single-phase 200V.. For the three-phase

400V . power supply, prepare the following voltage conversion transformers (sin-
gle-phase or three-phase).

Primary Voltage Secondary Voltage
400V, or 440V 200V 4.
400V, or 440V 100V,

Refer to the capacities shown in the following table when selecting a voltage conver-
sion transformer.

Voltage Servo Amplifier Voltage cap.a.citz/ per
Model Servo Amplifier’ KVA
SGDH-A3BE 015
Single-phase SGDH-A5BE 0.25
100V SGDH-01BE 0.40
SGDH-02BE 0.60
SGDH-A3AE 020
_ SGDH-A5AE 0.25
Sooy e SGDH-01AE 0.40
SGDH-02AE 075
SGDH-04AE 12
SGDH-05AE 1.4
SGDH-08AE 19
Three—phase SGDH-10AE 2.3
200V SGDH-15AE 30
SGDH-20AE 43
SGDH-30AE 5.9

* Thisisthe net value at the rated load.

When using a400V 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 isturned ON and OFF at the second-
ary, damaging the servo amplifier.
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Single-phase Power Supply Connection Example

Transformer for

~ SGDH Servo amplifier
voltage conversion

200V or 100V

9
°Q
@l
C]

I%“

<
NN
e
—=z ==
T-6 =10
* [
AT
Y\

HIPE=TE] ©

Electromagnetic contactor for
power supply ON/OFF

Lpdipdl |
| — ]

i

5.8.6 Reactor for Harmonic Suppression

SGDH servo amplifiers have DC reactor connection terminals for power supply har-

MOoNi C 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.

DC reactor

Y Y\

Servo amplifier

A1

O A2

At the time of shipping, the servo amplifier's (+)1 and (+)2 are short-circuited.
Remove the |ead 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 - - -
100V SGDH-A5SBE - - -
SGDH-01BE 10.0 1.8 X5063
SGDH-02BE 4.7 35 X5062
SGDH-A3AE - - -
SGDH-ASAE - - -
SGDH-01AE 22.0 1.0 X5064
SGDH-02AE 10.0 1.8 X5063
SGDH-04AE 4.7 35 X5063
200 V SGDH-05AE
SGDH-08AE 2.0 4.8 X5061
SGDH-10AE
SGDH-15AE
15 8.8 X5060
SGDH-20AE
SGDH-30AE 1.0 14.0 X5059

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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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.

3 RS 1070101 g T @ o 1= (0] o 6-2
6.1.1  Usingthe Soft Start FUNCLION.........cccveiiiiericeseeeee e 6-2
G300 S 10 11 1 11 oo S 6-3
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6.1.4 AdJUSEING OFfSBL ... 6-5
6.1.5  Setting the Torque Reference Filter Time Constant...........ccoceveeveeeenieenee. 6-5
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6.2.2  Using Feed-Forward CONtrol ............cooereeienienieniesie e 6-9
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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 accel eration and decel eration can be as constant as possible. To use
this function, set the following parameters.
Parameter Signal S(ergusr;g Description
Pn305 Soft Start Acceleration Time gggﬂ?t gg?tigneg:: %to 10000 Speed Control
Pn306 Soft Start Deceleration Time gg}gﬂ% 22&%‘3: %to 10000 Speed Control

In the servo amplifier, a speed reference is multiplied by the acceleration or deceler-
ation value set in Pn305 or Pn306 to provide speed control.

The soft start function enables smooth speed control when progressive speed refer-
ences are input or when contact input speed control isused. Set both Pn305 and
Pn306 to “0” for normal speed control.

Set these parameters as follows:

¢ Pn305: Thetimeinterval from the time the motor starts until the maximum
speed is reached.

« Pn306: Thetimeinterval from the time the motor is operating at the maximum
speed until it stops.

Speed reference ! l Soft start

+ Maximum speed

r

1

1

.pe . '

Servo amplifier internal !
speed reference .

Pn305: Set this time interval.

[1Y
Maximum speed A
1
]

Pn306: Set this time interval.
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6.1.2 Smoothing

The smoothing function applies afilter inside the servo amplifier to a constant-fre-
quency reference input so that accel eration and decel eration can be as constant as
possible. To usethisfunction, 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 Selec-
tion

Default Setting: 0

Position Control

Either an accel eration/decel eration or average movement filter can be selected.

Pn110.0 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 _
Parameter Signal (x 0.01ms) Description
Position Reference Accel/Decel Setting Range: 0 to 6400 -
Pn204 Time Constant Default Setting: 0 Position Control

Averaging time for Average Movement Filter:

. Setting o
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 accel eration/

deceleration processing.

When the reference pulse frequency is too low.

When the reference electronic gear ratio istoo high (i.e., 10 x or more).
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This function does not affect the travel distance (i.e., the number of pulses).
.

Reference pulses Servomotor

L6

“\ Acceleration/Deceleration

Hz(  JUUUUUMARRI
Reference pulse [—_—l
frequency
U Filter Applied
Pn204 orIPn208.

Hz

1
] 1
1 1
Reference pulse Z )

frequency LML

6.1.3 Adjusting Gain
If speed loop gain or position loop gain exceeds the allowable limit for the servo sys-
tem (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 con-
troller 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 " Offset Reference 4

voltage voltage .’ | Make offset
’ adjustment with the

/ , servo amplifier
/ Reference speed /' Reference speed

or reference . . or reference
torque Offset adjustment s 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 aposition loop isformed 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

Torgue 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, alimit, 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
Pn408.0 Notch Filter Selection Default Setting: 0 gggi(tei(é/r'll'(gggﬁél:ontrol,

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)
PN409 Position Reference Accel/Decel Setting Range: 50 to 2000 Speed/Torque Control,
Time Constant Default Setting: 2000 Position Control
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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.
» Todirectly 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/Torque Control,
Pn100 Speed Loop Gain (K,) Defauglat Setti%g: 40Hz Pgsition antrol
P10l Speed Loop Integral Setting Range: 1510 51200 X 0.01lms | Speed/Torque Control,
Time Constant (T;) Default Setting: 2000 x 0.01ms Position Control
The higher the speed loop gain, or the smaller the speed |oop integral time constant
value, the faster the speed control response will be. Thereis, however, a certain
limit depending on machine characteristics.
1
Speed ref —_—
i (1+<5)
Speed feedback
Speed loop gain K, is adjusted in 1Hz increments provided that the following
parameter is set correctly.
, Setting L
Parameter Signal (%) Application
. : Setting Range: 0 to 10000 Speed/Torque Control,
Pn103 Inertia Ratio Defauglat Setti%g: 100 Pgsition antrol

Motor load inertia (J,)

: _ " 100%
Servomotor rotor inertia (Jy) °

Inertia Ratio =

Theload inertiaof the servo amplifier reflected at the motor shaft is default set to the
rotor inertia of the servomotor. Therefore, obtain the inertiaratio from the above
formula and set parameter Pn103 properly.

The above parameters are automatically set by the auto-tuning operation.
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| Setting Position Loop Gain
Set the following position loop-related parameter as required.
_ Setting L
Parameter Signal (s Application
Pn102 Position Loop Gain Setting Range: 0 to 2000 Speed/Torque Control,
(Kp) Default Setting: 40 Position Control

The above constant is the position loop gain for the servo amplifier.

The higher the position loop gain, the smaller the position control error will be.
Thereis, however, acertain limit depending on machine characteristics.

Position reference Position loop gain

+
.

Position feedback
Thisgain setting is also valid for zero clamp operation.

The above parameter is automatically set by the auto-tuning operation.

, Setting L
Parameter Signal (256 reference units) Application
Setting Range: 1 to 32767 -
Pn505 Overflow Level Default Setting: 1024 Position Control

Set in this parameter the error pulse level at which a position error pulse overflow
alarm (A.d0) is detected.

Error pulse

| ““alarm (a.do)

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

Thetime required for positioning can be shortened with feed-forward control by set-
ting 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.

: Setting L
Parameter Signal (%) Application
Setting Range: 0to 100 Speed Control,
Pn109 Feed-forward Defauglat Setti%g: 0 Pgsition Control
Parameter Pn109 is set to apply feed-forward frequency compensation to position
control inside the servo amplifier. Useit to shorten positioning time. Too high a
value may cause machine vibration. For most applications, set Pn109 to 80% or
less.
Difference
Reference pulse
Feedback pulse
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.
* Pcontrol: Proportional control.
, Setting L
Parameter Signal (%) Application
Pn000.1 Control Method Selection | Default Setting: 0 Sggﬁi%r?ggtrz?rlél
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Pnoqo.l Control Mode
Setting
Usual speed control or position con-
0 Speed trol is selected. . Servo amplifier
Control Input signal /P-CON (CN1-41) is used
to select PI control or P control.
CN1-41
. h PorPI
1 Position is open. P1 control co?1rtro| __IP-CON| n1-a1
Control CN1-41 selection
is OV P control
| 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.

e If Pl 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 O is specified asa

speed reference. In this case, use P control mode to stop the motor.

6.2.4 Setting Speed Bias
The settling time for positioning can be reduced by assigning bias to the speed refer-
ence block in the servo amplifier. To assign bias, use the following constants.
Parameter Signal Setting Application
Pn107 Bias gzg&% ggﬂﬁ%: %;Eg:forpm Position Control
Pn108 Bias Addition Width gg&gﬂ% gg?t%%: O7to 250 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 deter-

mines the time in which bias input (Pn107) takes effect. The biasinput is ON if the
error pulse width exceeds the value set in Pn108.

Internal speed reference

Pn107

—»i|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
i Overshoot
Motor II:> Motor
speed speed
Undershoot
i o
Time * Time

The mode switch function makes it possible to automatically switch the servo ampli-
fier’ sinternal speed control mode from Pl to P control mode and vice versawhen
specified conditions are satisfied.

Definition:P1 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

« The mode switch isused to fully utilize performance of a servodrive to achieve very high-speed positioning.
The speed response waveform must be observed to adjust the mode switch.
« For normal use, the speed loop gain and position loop gain set by auto-tuning provide sufficient speed/posi-
tion control. Even if overshoot or undershoot occurs, it can be suppressed by setting either:
*The accel eration/decel eration time constant for the host device.
*The soft start time constants (Pn305, Pn306)
*The position reference accel eration/decel eration constant (Pn204) for the servo amplifier.

| Selecting Mode Switch Setting
The servo amplifier incorporates four mode switch settings (0 to 3). Select amode
switch with the following parameter (Pn10B.0).
Parameter
PSnelt(t)ilr?.o Description Used to Set Setting Unit
g 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 ~ 10rpm/s
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Parameter
PSnelt(t)ilr?.o Description Used to Set Setting Unit
g Detection Point
3 Uses error pulse input as the detection point. Pn10F Reference unit

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 contral.

The servo amplifier is default set to this standard mode (Pn10C = 200).

Reference speed

Speed - Mator speed

+PR10C /\( Internal torque reference
Torque O \/
prioc | \.J

PI contraly . s s ntrol

P control P control

Operating Example

If the system isawaysin Pl 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 sat-
uration 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 reference Motor speed

Speed

PN1OD [ g/ =\ Time
Pl P control Pl control
controt—P¢——P>¢———
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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 sup-
pressesthe occurrence of overshoot and undershoot as speed loop gainisincreased.

| Without mode switch | | Without mode switch |

S;iee:q reference Motor speed
: Increase speed loop gain. Motor

Motor

speed
speed Undershoot
. ) K o
Long setting time < ’l Time *
| With mode switch |
. Suppress overshooting
Motor and undershooting.
speed y :

Setting time "l 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

Speed \- Motor speed

+Pn10E [‘\( Motor acceleration
Acceleration 0 [~ \/
PrIOE i,

Pl control :_ i Pl control . _:. PI control

P control P control

Operating Example

If the system isawaysin Pl 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 sup-
presses torgque saturation and eliminates motor speed overshoot or undershoot.

| Without mode switch | | With mode switch |
%Overshoot
Motor I::> Motor
speed speed
Undershoot
Vf\
Time * Time
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Error Pulse Used as a Detection Point
This setting is enabled for position control operation only.
If an error pul se exceeds the value set in parameter Pn10F, the speed loop switchesto

P control.
Speed Refer:e.nce . Motor speed
Deviation Time
Pulse
Pn10OF / """"""""" :
PI control =§= P control ;:1 PI 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 sup-
presses the occurrence of overshoot and undershoot when speed loop gain is
increased.

| Without mode switch | |Without mode switch |

Speed reference

Motor speed

Motor Increase speed |oop gain.

speed

Long setting time I"’l

| With mode switch function |

Suppress overshoot
and undershoot

Motor
speed

Setting time _’l L_

6.2.6 Speed Feedback Compensation

Use this function to shorten the system’ s setting time in positioning operation.

Integral control

(Pni01)
Error counter .
output Position loop gain + Speed loop gain |_*+ Torque reference Torque r'eference
v ) filter (Pn401)

(Pn102) (Pn100

y

Speed feedback com Speed feedback

Speed feedback
pensation (Pn111)

filter (Pn308)

A

A

Speed feedback com
pensation function
selection (Pn110.1)
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Note: Thisfunctionisavailable provided that the inertiaratio 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 inertiaratio.

| Adjustment Procedure

When adding the value of speed feedback compensation, be sure to follow the proce-
dure 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 gainin
Pn100 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 fol-
lows:

Take the value obtained from the following formula as a reference value for setting
the speed loop integral time constant in Pn101.

4
2p x Speed loop gain S

Speed loop integral time constant =

Unit of speed loop gain: [HZ]

Check the unit when setting the speed loop integral time constant in Pn101. Pn101
is set in 0.01ms increments.

The units for speed loop gain (Hz) and position loop gain (s1) differ, nevetheless, set
these gains to the same numerical value.

3. Repeat step 2 to increase the speed |oop 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 thereisany 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 asfar as possible, then decrease the speed feedback compensation in
Pn111 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. 1f the speed feedback com-
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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 |oop gain and position loop gain. The
machinery may vibrate excessively if the compensation value greatly changes or Pn110.1 isset to “1” (i.e., speed feed-
back 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

are checked
tuning.

The characteristics of the machinery

automatically for optimum

Ve

Load inertia
4+—>
Servomotor Friction
—f—F—
LTI

Servo amplifier

The servo amplifier incorporates an online auto-tuning function, which checks the charac-

teristics of the machinery automatical

ly and makes the necessary servo gain adjustments.

Thefunction is easy to use and makesit possible for even beginnersto 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

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 cyclefor 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).
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Disable the online auto-tuning function if tuning is not possible. (See 6.4.3).

IMPORTANT

« Do not use online auto-tuning in the following cases:

e When using Torque Control Mode.

*  Whenusing IP control for the speed loop.

e When using the torque feed—forward function.
e When switching gain using /G-SEL .
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u 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

Operation
OK?

Load

No f .
inertia changes?

Set to always perform tuning.
(Set Pn110.0to 1)

Yes

A4

Operation
OK?

No

v

Adjust the rigidity setting
(Setin Fn001)

Yes

A 4

Operation
OK?

Adjust the friction
compensation.
Setin Pn110.2.

Yes

A 4

Operation
OK?

Set so that online autotuning .
Save the results of autotuning

is not performed.
(Set Pn110.0 to 2) to parameters. From the next
time, execute autotuning using
¢ the calculated value as the
initial value.
Set in Fn007

Make servo gain
adjustments manually *

v Before making manual servo gain adjustments, refer to
End 6.4 Servo Gain Adjustments or 6.2 High-Speed Positioning.
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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.

iti Speed Loop Torque
Position Loo
Fn001 Gain P Speg(;ihoop 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.

Astherigidity value isincreased, the servo system loop gain increases and the time
required for positioning is shortened. If therigidity is excessively high, however, it
may cause the machinery to vibrate. In that case, decrease the set value.

Therigidity 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.

| Changing the Rigidity Setting

Use parameter FnOO1 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. Pressthe DSPL/SET key and select Fn0OO1 in the auxiliary function mode.

I~ I

_|mlm
'l (] TR TR

2. Pressthe DATA/ENTER key. Thefollowing datawill be displayed.

(]
i

—

|
|
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3. Pressthe Up Arrow 't/ or Down Arrow ¥ key to select therigidity setting.

|
] ]

Up Cursor Key * f Down Cursor Key

~—

m [m][N]
N[N ]

(] [ ]
] (] (] [

——

4. Pressthe DSPL/SET key. Thefollowing display will flash for 1 second and
then the rigidity setting will be changed.

M _ 1 _ |1 |Fiashes for
'] ] (ol Il RS ndl )

I—_
—

i
"] (] [ ]

_Nr i c
1

5. Pressthe DATA/ENTER key to return to the auxiliary function mode.

I
iy

llll I
It 1

This compl etes the procedure for changing the rigidity setting.

Using the Built-in Panel Operator
1. Pressthe MODE/SET key to select Fn0O07 in the auxiliary function mode.

Zl_pm] o
'] [

[N (]

2. Pressthe DATA/SHIFT key for aminimum of 1 second. The following data
will be displayed.

1

_III 1
']
3. PressUp Arrow [*! or Down Arrow [¥] key to select therigidity setting.
_lll_l
]

Up Cursor Key * f

——

B IR
_1{i_!

B U] [
iyt 1

——

own Cursor Key

il
1N (i

—

D
=
:'

[

4. Pressthe MODE/SET key. The following display will flash for 1 second and
then the rigidity setting will be changed.

A — | — |l |]Flashes for i
] > |:_:I|

——

||
s Jas 1| 1

5. Pressthe DATA/SHIFT key for aminimum of one second to return to the auxil-
iary function mode.

|
'l (| [ [
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6.3.3

This compl etes the procedure for changing the rigidity setting.

Saving Results of Online Auto-Tuning

Online auto-tuning always processes the latest |oad inertia to renew data so that the
speed loop gain will reach the target value that has been set. When the servo ampli-
fier isturned off, all the processed dataislost. Therefore, when the servo amplifier
isturned on again, online auto-tuning is performed by processing the factory-set val-
uesin the servo amplifier.

To save the results of online auto-tuning and use them astheinitial values set in the
servo amplifier when the servo amplifier isturned on again, it is necessary to use
constant FnOO7 in the auxiliary function mode. In thiscase, the inertiavalue set in
parameter Pn103 will be changed.

On the basis of the rotor inertia of the servomotor, theinertiaratio isexpressed 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

Setting

Signal %)

Description

Pn103

Setting Range: 0 to 10000 Speed/Torque Control,
Default Setting: 0 Position Control

Inertia Ratio

Motor Load Inertia(J.) ,
Rotor Inertia (Jy)

InertiaRatio = 100%

Theinertiaratio is default set to 0%.

IMPORTANT

Before making servo gain adjustments manually, be sure to set the inertia ratio in Pn103.
If theinertiaratio isincorrect, the speed loop gain (in 1-Hz 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. Pressthe DSPL/SET key to select Fn0O7 in the auxiliary function mode.

rn

I
I | o

I
i

———

2. Pressthe DATA/ENTER key. If theinertiaratio is 200%, for example, the fol-
lowing datawill be displayed.

| i
::’I:_: ::’ T[N ]

3. Pressthe DSPL/SET key. Thefollowing display will flash for 1 second and
then the inertiaratio will be saved.

. ) Flashes for
'w] (m] ] el B -»>

_ — | [mil
] '] I (1 [

i
1N

4. Pressthe DATA/ENTER key to return to the auxiliary function mode.

—Zl_lrnri
I~ 1

—

This compl etes the procedure for saving the results of online auto-tuning. When the
servo amplifier isturned on again, theinertiaratio set in Pn103 will be used as the
default value.

Using the Built-in Panel Operator
1. Pressthe MODE/SET key and select Fn007 in the auxiliary function mode.

—l_1
1] o

I
|

2. Pressthe DATA/SHIFT key for aminimum of 1 second. If theinertiaratiois
200%, for example, the following data will be displayed.

1
i o

_
1

3. Pressthe MODE/SET key. The following display will flash for 1 second and
then the inertiaratio will be saved.

M | _ 1= | Fashes for > M
Iy iy J1is. i

—I_
I— e
——'

I—_
—
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6.3.4

4. Pressthe DATA/SHIFT key for aminimum of 1 second to return to the auxiliary
function mode.

1 I
I~

1
il o

This completes the procedure for saving the results of online auto-tuning. When the
servo amplifier isturned on again, theinertiaratio set in Pn103 will be used as the
default value.

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

Setting

Signal (%)

Description

Pn110.0

Online Auto-Tuning
Method

Speed control,

Default Setting: 0 Position Control

Pn110.0 Setting Result

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.

Auto-Tuning is continuously performed (inertia value calculation).

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 isin operation. Instead, continue to use the value that was calcu-
lated when the system was first started up.

Set this parameter to “1” if the load inertia always fluctuates due to the load condi-
tions. Then the response characteristics can be kept stable by continuously refresh-
ing the inertia calculation datais 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 Pn110.0to “0” or “2.”

Set Pn110.0to “2" if auto-tuning is not available or if the online auto-tuning function
Is not used because the load inertiais already known and the servo amplifier is man-
ually adjusted by setting the inertiaratio datain Pn103.
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Speed Feedback Compensation Selection
Use the following parameter to enable or disable speed feedback compensation.
Refer to 6.2.6 Speed Feedback Compensation.

This parameter can be left asit isif online auto-tuning is performed. If this parame-
ter 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- - Speed control,
sation Selection Default Setting: 1 Position Control

Pn110.0 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 isto 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 calcu-
lation.

Parameter

Setting

(%) Description

Signal

Pn110.2

Friction Compensation - Speed control,
Selection Default Setting: 1 Position Control

Note: 1.
2.

Pn110.0 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 asif the load inertiais 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 avariety of cases, and reference set values.

6.4.1

6.4.2

Speed control mode

Position control mode < =

Servo Gain Parameters

The following parameters must be set properly for servo gain adjustments.
e Pnl100: Speedloopgan

e Pnl01: Speed loop integral time constant

e Pnl102: Positionloop gain

* Pnd01: Torquereference filter time constant

If the servo amplifier is used in the speed control mode with the analog voltage refer-
ence, 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 refer-
ence input gain in parameter Pn300. If the set value isimproper, the servomotor
may not run at top speed.

Basic Rules of Gain Adjustment

The servo system consists of three feedback loops (i.e., position loop, speed |oop,
and current loop). Theinnermost loop must have the highest response speed and the
middle loop must have higher response speed than the outermost. If thisprincipleis
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.

In caze of position control In,case of speed control
Speed PulsSe == ===== =S - m oo T T m T T T TTIIIZIIIIIG
pee Sp attern train 1 N Cglta;()ge 1 + :I tor
—P | Ke 4—'—" Speed Ky [~ Current [~ Power AT
| Error (DIA con- 1 control - |limit conver !
1 counter verter) 1 block T; block sion block i :
Time I I !
: : P
| ' Speed loop : L ( )
/L_Positionloogp "7 TETTEmmmARATAAATAAR !
------------------------------------------ Encoder
. Host controller (prepared by the user) i Servo amplifier -
< > < >

Servo amplifier

\4

Host controller Ko = Position | .
(prepared by the user) p = Position loop gain
Ky = Speed loop gain

T; =Integral time constant
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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 first increase the speed loop gain. If only the position loop gainis
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 beginsin
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 aresult, the motor speed will be excessive and the position loop will try to
decrease the amount of speed reference output. The speed |oop responsiveness
degrades, and the motor will not be ableto 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 isvery low because the mechanism incorporates
aharmonic gear reducer and the natural frequency of the mechanical systemis

10to 20Hz. In this case, the position loop gain can be set to 10 to 20(5'1).

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(5'1) 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 aso 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 avariety of mechanical systemsto which the
servo amplifier isapplied. Therefore, the servo amplifier may not satisfy the
response characteristics of some applications. The auto-tuning function is not avail-
able 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 isthe
same as the set value of Pn100 if the inertiaratio 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 = —
g Servomotor rotor inertia (Jy)

"~ 100%

Note: Inthe case of manual adjustments of parameters, the user must set the value of parameter Pn103. The
inertiaratio 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. Thisintegral element delays the operation of the servo system,
resulting in alonger positioning settling time. Asthe value of the time constant
increases, the response becomes slower. If the load inertiais large or the
mechanical systemislikely to vibrate, make sure that the speed loop integral
time constant is large enough. Use the following formulato calculate the opti-
mum integral time constant.

1
2p”° K,
Where: T; = Integral time constant [s]
Ky = Speed loop gain (calculated from the above) [Hz]

T,® 237
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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 referencefilter. Like
the integral time constant, thisfilter 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 isnecessary 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 asiis.

Note: If the servo amplifier isused 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 sameif the setting in Pn102 is changed.

Adjustment Method

1.

Set the position loop gain to alow value in the host controller. Then increase the
speed loop gain set in Pn100 to within arange 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 alarger value.

Decrease the speed loop gain alittle from the value set in step 1. Then increase
the position loop gain through the host controller to within arange wherethereis
no noise or oscillation. Asin step 1, decrease the set value of Pn300 if the posi-
tion 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 asmall 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 be occurring. In that
case, set Pn401 to alarger 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 points.
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[ Position Control

Parameters

The following parameters are used.

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 isthe
same as the set value of Pn100 if the inertiaratio set in Pn103 is correct.

Speed loop gain Kv = Set value of Pn100 (Hz)

Set Pn103 to the following value:

Pn103 Setting Value =

Motor shaft reflected load inertia (J,) ,

: i 100%
Servomotor rotor inertia (Jy) ’

Note: Inthe case of manual adjustments of parameters, the user must set the value of parameter Pn103. The
inertiaratio 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. Thisintegral element delays the operation of the servo system,
resulting in longer positioning settling time. Asthe value of the time constant
increases, the response becomes slower.

If theload inertiaislarge or the mechanical systemislikely to vibrate, make sure
that the speed loop integral time constant islarge enough. Use the following for-
mulato cal culate the optimum time constant.
1
2p”° K,
Where: T, = Integral time constant [s]
Ky = Speed loop gain (calculated from the above) [Hz]

T,® 237

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 referencefilter. 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.
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The response increases if the position loop gain is set to a high value, and the
time required for positioning will be shortened. 1n order to set the position loop
gainto ahigh value, therigidity and natural frequency of the mechanical system
must be high.

The responsiveness of the whole servo system may become unstable if only the
position loop gain isincreased. 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. Setthe position loop gain to acomparatively low value. Then increase the speed
loop gain set in Pn100 to within arange where there is no noise or oscillation.

2. Decrease the speed loop gain alittle from the value set in step 1. Then increase
the position loop gain to within arange 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 thetorque referencefilter to asmall 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 alarger value.

5. Finaly, 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 decelera-
tion. The speed loop in Pl (proportional and integral) control is switched over to P
(proportional) control when the operation speed exceeds the set value in this func-
tion.
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Feed-forward Function

Theresponsivenessisincreased by using the feed-forward function. Thisfunctionis
not effective if the position loop gain is set to ahigh 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.

2. Gradually increase the set value of Pn109 so that the positioning completion sig-
nal (/COIN) will be output 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 to occur if the feed-forward valueistoo high.

It ispossible 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 biaswill not be added if the output iswithin
the bias increment width. Asaresult, 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 istoo large, the motor speed will be unstable. The
optimum bias value varies with the load, gain, and biasincrement width. Make bias
adjustments while observing the response. When not using this function, set Pn107

to 0.
Speed
P \\ \&— Motor speed without bias function
rseggfe?nce 7 Motor speed with bias function
\A
X /\E—\ Time
1
Bias Bias increment width
PN107 OFF ON OEE (Accumulated pulse setting)
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 isfreefrom oscillationin
the specified ranges.
Observe the response by monitoring the response waveform and make the optimum
gain adjustments. If therigidity 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, high-precision machine tool

Position Loop Gain (Pn102)

Speed Loop Gain (Pn100)

Speed Loop Integral Time Constant
(Pn101)

50 to 70s!

50 to 70Hz

5 to 20ms

u Machines with Medium Rigidity

These machines are driven by ball screws through speed reducers or long-length
machines directly driven by screws.

Examples: Genera machine tool, transverse robot, conveyor

Position Loop Gain (Pn102)

Speed Loop Gain
(Pn100)

Speed Loop Integral Time Constant
(Pn101)

30 to 50s!

30 to 50Hz

10 to 40ms

6-33




Sigmall User’'s Manual

Chapter 6: Servo Adjustment

u Machines with Low Rigidity

These machines are driven by timing belts, chains, or machines with harmonic gear

reducers.

Examples. Conveyor, articulated robot

Position Loop Gain (Pn102)

Speed Loop Gain (Pn100)

Speed Loop Integral Time Constant
(Pn101)

10 to 20s?

10 to 20Hz

50 to 120ms

IMPORTANT

«  Whentheinertiaratio islarger than 10, start gain adjustments with the position and speed
loop gains dlightly below the ranges given above and the speed loop integral constant
slightly over the range.

«  Whentheinertiaratio is much larger, start the gain adjustments with the position and
speed loop gains set to the smallest values and the speed |oop 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.

Where: K, (sY):

V
K3 Vs
P e

Position Loop Gain

Vg (pps): Constant Speed Reference
e (Pulse): Constant error: The number of accumulated pul ses 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.
Anaog monitor signals must be observed through the CN5 connector using the

DE9404559 cable.
I Vyite /fied

r=nlin=ll! A~ CN5

EEEEER L\

9PEO) A\
O ctimee— power Q Black  Black

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 gggﬁiglgcggﬁg(ﬁontrol,
Pn003.1 Analog Monitor 2 Default Setting: 0 gggﬁi(éll;l'%gﬁtercﬁontrol,

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 1V/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 Reserved monitor signal —
9 R J—
A P J—

Note: 1. Inthe 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.
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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.

A R = T T o @ o= = 11 0] o H PP PPPPPPPPPPPTTPP 7-2
7.1.1  Connecting the Digital OPerator............coooiiiiiiiiiiiiiiiieie e 7-2
T. 0.2 FUNCHONS . ..cciiiie ettt e e e e sttt eeeeeeeaeeeas 7-3
7.1.3  ReSetting Servo AISIMS ......cccoiiiiiiiiiii et 7-4
7.1.4  BasSiC MOUE SEIECHON ......uuuiiiiiiiiiiiiiii et 7-5
7.1.5  Status Display MOGE ..........uuuiiiiiiiiiiiiiieicee et 7-5
7.1.6  Operation in Parameter Setting MOde ..........ccccoeviiiiiiiiiiiiiiiieee e 7-8
7.1.7  Operation in MONItOr MOGE ........coiiiiiiiiiiiii e 7-16

A Y o) o] [1=Te @) o 1] =i o] o R PP PP TP 7-21
7.2.1  Operation in Alarm Traceback MOde ...........cccooviiiiiiiiiiiiiiiiece e 7-22
7.2.2  Operation Using the Digital Operator..............ccccuvuriiiiiiiiiiiiieie e 7-23
7.2.3  Automatic Adjustment of the Speed and Torque Reference Offset.......... 7-26
7.2.4  Manual Adjustment of the Speed and Torque Reference Offset .............. 7-29
7.2.5  Clearing Alarm Traceback Data ...........cccuvuviiiiiiiiiiiiiieie e 7-34
7.2.6  Checking the Motor MOdel............ooiiiiiiii e 7-36
7.2.7  Checking the Software VErSiON...........cuwuviiiiiiii e 7-39
7.2.8  0rigin SEArch MOGE.........cooiiiiiiiiiii e 7-40
7.2.9 Initializing Parameter SettingS.........cccccuviriiiiiiiir e 7-42
7.2.10 Manual Zero Adjustment and Gain Adjustment of

Analog MoNitor OUIPUL .......cooiiiiiiiit e 7-44
7.2.11  Adjusting the Motor Current Detection OffSet...........cccoeviiiiiiiciiiiviiiniene 7-49
7.2.12  Write Protected Setting)........cccoururiiiiiiiiiiieie e 7-53
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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 operator. 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-OP02-A

SR
CEEEE)

DIGITAL
SERVOPACK  OPERATOR
JUSP-OPO2A

@
ENTER

?\/ CO®®

KIMR)

¥ YASKAWA

A dedicated cable is
used to connect the
digital operator to the
servo amplifier.

QOO
B =
oo

ool A
oo [
R
mo| 1

oo

B3] 5
o] 1

oo JAN
oo | |
)

Built-in Panel Operator

F YASKAWA 200V
SERVOPACK

815818

CN3

Servo amplifier

Note: If the 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.

(®) )

Iy 3

— Key Name Function
EHEEE

DIGITAL H
SERVOPACK  OPERATOR 25 | RESET Key ;;er%s this key to reset the servo

ALARM
=)
*+ Press this key to select the sta-
- tus display mode, auxiliary
= function mode, parameter set-
DSPL/SET Key h .
ting mode, or monitor mode.

) e This key is used for data selec-
@ tion in parameter setting mode

| AL UTY

Press this key to set each param-
DATA/ENTER Key eter or display the set value of
each parameter.

1)

— Value Press this key to increase the set
o 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
W Down Arrow Key | value. This key is used as a reverse
start key in JOG operation.
Digit « Press this key to select the digit
T Select Right Arrow  Key to be changed. The selected
= Key digit flashes.

* Press the Right Arrow key to
shift to the next digit on the
right.

@ Left Arow Key * Press the Left Arrow key to
shift to the next digit on the left.
|T-‘_-jl SVON Key Press this key to perform the JOG

operation with the digital operator.
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Built-in Panel Operator

B o
SGDM-
Key Name Function
Ellgg ¢ Press this key to set parame-
OlOJIOIO ters or display the set values of
°°°°°°° M @ Up Arrow Key parameters.
A * Press the Up Arrow key to

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
MODE/SET monitor mode.

¢ Press this key to set each
parameter or display the set
value of each parameter.

¢ This key is used for selecting
the editing (flashing) digit or
data setting.

C’J DATA/SHIFT Key

7.1.3 Resetting Servo Alarms

Servo alarms can be reset using the digital operator.

u Using the Hand-Held Digital Operator
Press th&RESET key in status display mode.

| Using the Built-in Panel Operator

Press th&Jp Arrow [# or Down Arrow ¥ keys together in status display mode.

The alarm can be reset with CN1-44, or /ALM-RST signal input. Refebta
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. Refeiltoubleshooting
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7.1.4 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 press-

ing 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 (Referto (=
7.1.5 Status Display Mode) [ ,':,]

¥

Auxiliary function mode (Refer AR
to 7.2 Applied Operation) [ ]

I
[ Ul (] [ [

Parameter Setting Mode (Referto 7.12.6 (= Tl
Operation in Parameter Setting Mode) |1~ [ ||t

Monitor Mode (Rir to 7.1.7
Operation in Monitor Mode) [, 11l ,—,]
I

=
'~
-~

7.1.5 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

A
r N N

[ ——
I A\ I I
BaseBlock — /_ \ 111
\
\TGON
Power Ready
Torque Reference Input

Speed Coincidence* |

»
\

Control Power ON /

Speed Reference input

*  This indicator is alwgs lit when the Servaack is in togue 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.
Lit for baseblock.
Baseblock Not lit when servo is ON.
Lit when the difference between the motor speed and reference
Speed Coincidence speed is the same as or less than the value setin Pn503.
(The default value set in Pn503 is 10rpm).
TGON Lit if motor speed exceeds preset value

Preset value: Setin Pn502. (Default setting is 20rpm).

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.

Power Ready Not lit when power is OFF.

Codes and Meanings in Speed and Torque Control Mode

Code Meaning

Baseblock
Servo OFF (motor power OFF)

Run
Servo ON (motor power ON)

|
| [T
ERpREN

Forward Run Prohibited
CN1-42 (P-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Linit
Setting.

Reverse Run Prohibited
CN1-43 (N-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Linit
Setting.

5
=N
]

=N
=N
a

)
£
Y

Alarm Status
Displays the alarm number. Refer to 9.2 Troubleshooting.

]
£
]
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Position Control Mode

Bit Data Code

Positioning Completed ~—~<
\ I

Baseblock —1— /— ',:' ,_'

Y\

\
Control Power ON / 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
Speed and Torque control modes.

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

Positioning Completed is below preset value.

Preset value: Setin PN500. (Default setting is 7 pulses).
TGON Lit if motor speed exceeds preset value.

Preset value: Setin Pn502. (Default setting is 20rpm).
Reference Pulse Input Lit if reference pulse is 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 Speed and Torque Control Mode

Code Meaning

Baseblock
Servo OFF (motor power OFF)

Run
Servo ON (motor power ON)

|
C | [
ERpCE

Forward Run Prohibited

CN1-42 (P-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Linit
Setting.

Reverse Run Prohibited

CN1-43 (N-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Linit
Setting.

5
=N
]

=N
=N
a

)
£
Y

Alarm Status
Displays the alarm number. Refer to 9.2 Troubleshooting.

]
£
]
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7.1.6 Operation in Parameter Setting Mode

ElelgEE]

Functions can be selected or adjusted by setting parameters. There are two types of
parameters. One type requires value setting and the other requires function selec-
tion. These two types use different setting methods.

» 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—seg-
ment LED panel indicator (five digits) can be selected.

Refer toAppendix B List of Parameters.

Changing Parameter Settings

The parameter settings can be used to change parameter data. Check the permitted
range of the parametersAppendix B List of Parametensefore changing the data.

The example below shows how to change parameter Pn507 from 100 to 85.

Using the Hand-Held Digital Operator

1. Press th®SPL/SET key to select the parameter setting mode.

i _lm
I~

2. Select the parameter number to set. (Pn507 is selected in this example.)

Press théeft Arrow (¢ orRight Arrow £l key to select the digit. The selected
digit will flash.

Press théJp Arrow [ or Down Arrow ¥ key to change the value.

3. Press th®ATA/ENTER key to display the current data for the parameter
selected at step 2.

| |rim
| o

4. Change the data as needed (to 85, in this example).

Press theéeft Arrow [ or Right Arrow (€| key to select the digit. The selected
digit will flash.

Press the thelp Arrow [# or Down Arrow  key to change the value. Con-
tinue pressing the key until “00085” is displayed.
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5. Press th®©ATA/ENTER key to store the data. The display will flash.
NN L/ s

" —
——
——
i
— —
=

]
\

N
N
/|

6. Press th®ATA/ENTER key again to return to the parameter number display.

i _lZm
11

|
| 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 Panel Operator

SGOM-

EEEEE 1. Press théMODE/SET key to select the parameter setting mode.

" @ e rour® — —_] =1 —
| _ |l
'l (] TI) A [

—

2. Press th&Jp Arrow » or Down Arrow ¥ key to select the parameter number
to set. (Pn507 is selected in this example.)

3. Press th®ATA/SHIFT key for a minimum of one second to display the current
data for the parameter selected in step 2.

T D D L
aj 1l

[ y—

4. Press the th&lp Arrow [ or Down Arrow [¥ key to change to the desired
value of “00085".

As you keep pressing ttép Arrow » or Down Arrow ™ key, and the display
changes faster.

5. Press th®ATA/SHIFT key for a minimum of one second to save the data. The
display will flash.

td
td

IN

==
_

T
1
/7 1

__
__
__

==
_|_

AN

NI
V4

6. Press th®ATA/SHIFT key once more for a minimum of one second to display
the parameter number again.

' [ U1
"o (] ] T

This has changed the setting of the parameter Pn507 from 100 to 85.
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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.
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] Function Selection Parameters

Types of Function Selection Parameters

The following table shows the parameters for selecting servo amplifier functions.

Cateqor Parameter Name Default Important
gory No. Setting Note
Function Selection Basic
Pn000 Switches 0000 (See 1)
Function Selection Application
Pn001 h 0000 See 1
Function Selection Switches 1 ( )
Parameters Function Selection Application
Pn002 Switches 2 0000 (See 1)
Function Selection Application
Pn003 Switches 3 0002 —
Gain—related Application
Gain-related Param- | Pn10B Switches PP 0000 (See 2)
eters
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)
Sequence-related . :
Parameters 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

e 1. After changing these parameters, turn OFF the main circuit and control power supplies and then turn them DN
again to enable the new settings.
e 2. Changing bit$n10B.1 and Pn110.0 require the same sequence described in note 1 (above).

Parameter settings are displayed in two patterns as shown below.

Display Application Display Format
_ i
Function selection oy rp_rp_nyi_i Hexadecimal display for each digit
. (] D O ) . o
Parameters setting i et Decimal display in five digits

Since each digit in the function selection parameters has a its own meaning, the
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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.

i
ooy
J E— 0 digit
1st digit
2nd digit
3rd digit
Distribution of parameter digits
Designation Meaning
Pn000.0 Indicates the value entered at the 0 digit of parameter Pn000.
Pn000.1 Indicates the value entered at the 1st digit of parameter Pn000.
Pn000.2 Indicates the value entered at the 2nd digit of parameter Pn00O.
Pn000.3 Indicates the value entered at the 3rd digit of parameter Pn000.
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Changing Function Selection Parameter Settings

Using the Hand-Held Digital Operator

1. Press th®SPL/SET key to select the parameter setting mode.

i _

i
o

1
I

2. Select the parameter number to be set.

Press thé&eft Arrow [¢] or Right Arrow (€] key to select the digit. The selected
digit will flash.

Press th&Jp Arrow [# or Down Arrow ™ key to change the value. (Pn000 is
selected in this example.)

3. Press th®ATA/ENTER key to display the current data of the parameter selected

in the above step 2.
Digit to be se

\N/
NN
[} ]
/1N

_
I

fee—
==
_
I
__l

4. Press theeft Arrow ¢ or Right Arrow €| key to select the digit.

Digit to be set

\l/
T
iz
/1N

17|
iz

I
!

5. Press th&Jp Arrow » or Down Arrow ¥ key to select the value defined as a
function setting for the selected digit.
Digit to be set

\l/

il
1]

VAR

—_

_|m
i

Repeat the above steps 4 and 5 for changing the data as required.

6. Press th©ATA/ENTER key to save the data. The display will flash.

DN 2 7,
.."'IE.'IE.'
=7 S
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7. Press th©ATA/ENTER key once more to return to the parameter number dis-

play.

| _ |||
[l (] T [ (M

This has changed the 1st digit of parameter Pn000 to “1”.

Using the Panel Operator

1. Press théMODE/SET key to select the parameter setting mode.

Leee
[ ST ,:, i
[ (]

|
1 [] [H]

2. Press th&Jp Arrow » or Down Arrow ¥ key to select the parameter number
to be set. (Pn0O0O is selected in this example.)
3. Press th®ATA/SHIFT key for a minimum of one second to display the current

data for the selected parameter.
Digit to be set

\l/

-
-
——m
|
——
_
——
— —
|
——
| —
— —"

4. Press th®ATA/SHIFT key to select the digit to be set.

Digit to be set

\I/
Il_l ¥ [w[x]
) i

— '

|

_i_

/1N

)

5. Press théJp Arrow [ or Down Arrow ¥ key to select the value defined as a

function setting for the selected digit.
Digit to be set

\l/
i i
]|
/1\

——

Repeat the above steps 4 and 5 for changing the data as required.
6. Press th®ATA/SHIFT key for a minimum of one second to save the data. The

display will flash.
N\ 7

| W] ]

J
/|::|\

N
N
4
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7. Press th®ATA/SHIFT key once more for a minimum of one second to return to
the parameter number display.

i _lm
I~

——

This has changed the 1st digit of parameter Pn000 to “1”.

7-15



Sigma Il User’'s Manual Chapter 7: Using the Digital Operator

7.1.7 Operation in Monitor Mode

The monitor mode can be used for monitoring the reference values, 1/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 th®SPL/SET key to select the monitor mode.

7
i

11 |
'] (][] ]

——

2. Press th&Jp Arrow ! or Down Arrow ™ key to select the monitor number to
be displayed.

3. Press th®ATA/ENTER key to display the monitor number selected in the
above step 2.

Data

N InlE
|

4. Press th®©ATA/ENTER key once more to return to the monitor number dis-
play.

[}
1

NI
1

_Ir
1|

I
L

With the Panel Operator

SGOM-

1. Press théMODE/SET key to select the monitor mode.

1
'] (][] ]

[}
I

1
L

2. Press th&Jp Arrow » or Down Arrow [ key to select the monitor number to
be displayed.

3. Press th®ATA/SHIFT key for a minimum of one second to display the monitor
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number selected in the above step 2.

Data
1IN
1|1 [ M ]

4. Press th®ATA/SHIFT key once more for a minimum of one second to return to
the monitor number display.

1 _ i
'l i

I
wi

This completes the example procedure for displaying 1500, the contents of mon-
itor number Un000.

| Contents of Monitor Mode Display

The following table shows contents of the monitor mode display.

m?nqurr 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 deg Angle (electrical angle) from the origin
Un005 Input signal monitor - (See note 1 below)
Un006 Output signal monitor - (See note 1 below)
Un007 Isr;)%L:etdreference pulse rpm (See note 4 below)
Un008 Error counter value refirrgei? “® | positional error (See note 4 below)
Un009 Accumulated load rate % Value for the rated torque as 100%
Displays effective torque in 10s cycle.
Regenerative load rate Value for the processable regenerative power as
Un00OA % 100%
Displays regenerative power consumption in 10s
cycle.
Power consumed by DB Value for the processable power when dynamic
Un00B resistance % brake is applied as 100%
Displays DB power consumption in 10s cycle.
Un00C Input reference pulse i In hexadecimal (See notes 2 and 4)below
counter
Un00D | Feedback pulse counter - In hexadecimal

Note: 1. Refer toSequence I/O Signal Moniton the next page.
2. Refer toReference Pulse/Feedback Pulse Counter Monitor Display.
3. Displayed only in speed control mode.
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4. Displayed only in position control mode.
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u Sequence I/O Signal Monitor Display

The following section describes the monitor display for sequence I/O signals.

Input Signal Monitor Display

1| top: ON = High level
10l 1|l 1|l I | Bottom: ON = Low level

87654 321 Number

L —

LED Number Input Terminal Name Default Setting
1 S10 (CN1-40) /S—ON
2 SI1 (CN1-41) /P—CON
3 SI2 (CN1-42) P-OT
4 SI3 (CN1-43) N-OT
5 S|4 (CN1-44) IALM-RST
6 SI5 (CN1-45) /P—CL
7 S16 (CN1-46) IN-CL
8 (CN1-4) SEN

Note Refer t05.3.3 Input Circuit Signal Allocatiofor 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 hori-
zontal 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)

|
Il I]l215] «<— The bottom segmen
of number 1 is lit.

S —
—
—

When /S-ON signal is OFF

3I¢| «— The top segment o
] number 1 is lit.
1

L —
—

o[ ==

* When P-OT signal operates (Operates at “H” signal)

¥ The top segment of
y il drsdn number 3 is lit.
TR D U L]

87654321

L —
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Output Signal Monitor Display

i 1| Top: ON = High level
I Iy 1| 1|1 1| 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 SO2 (CN1-27, -28) ITGON

4 S0O3 (CN1-29, -30) /S-RDY

5 (CN1-37) ALO1

6 (CN1-38) ALO2

7 (CN1-39) ALO3

Note: Refer t05.3.4 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 hori-
zontal 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”)

——

I
I

I
1

121]  only the top segment

I
]
54

76
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SGOM-

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. Press thé®SPL/SET key to select the monitor mode.

2. Press th&Jp Arrow = or Down Arrow ¥ key to select “Un00C” or “Un00D".

3. Presss th®ATA/ENTER key to display the data for the monitor number
selected in the above step.

_nonnnt
I

[ U U

4. Press théJp Arrow &l or Down Arrow ¥ key to alternately display the left-
most and the rightmost 16-bit data.

oo 1\
) 1] o) o 1 e oo

Leftmost 16-bit Data Rightmost 16-bit Data

5. Press both thep Arrow » or Down Arrow [ keys simultaneously to clear the
32-bit counter data.

6. Press th®ATA/ENTER key once more to return to the monitor number dis-
play.

Using the Panel Operator

1. Press théMODE/SET key to select the monitor mode.

2. Press th&Jp Arrow »l or Down Arrow ¥ key to select “Un00C” or “Un00D”.

3. Press th®ATA/SHIFT key for a minimum of one second to display the data for
the monitor number selected in the above step.

nonon
I

1 1 B B

4. Press théJp Arrow = or Down Arrow [ key to alternately display the left-
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most 16-bit data and rightmost 16-bit data.
oo 1 |r

] N N A R [ (N

"1
I

——

BN
1

Leftmost 16-bit Data Rightmost 16-bit Data

5. Press both thep Arrow ! or Down Arrow ¥ keys simultaneously to clear the
32-bit counter data.

6. Press th®ATA/SHIFT key once more for a minimum of one second to return to
the monitor number display.

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 describection 7.1lbefore
proceeding to this section.

Parameters for applied operation can be set in the auxiliary function mode. The fol-
lowing table shows the parameters in the auxiliary function mode.

PSLanTt?et?r Function Comments
Fn000 Alarm traceback data display —
Fn001 Rigidity setting during online autotuning (See note).
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 the 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 (See note).
Fn0OOB Manual adjustment of torque reference offset
Fn0OOC 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
Fno13 gga;rr;]ggcl\c/larlgﬂurn Limit Setting Value when a Multi-Turn Limit Disagreement (See note).

Note: These parameters and those indicated &3P0l are displayed as shown below if their write protect
is set (FN010). These parameters cannot be changed.

[,': rlr ,’_" '_] Flashing for one second
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7.2.1 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
Section 7.2.5 Clearing Alarm Traceback Dé&ba details.

1 i
I 1l

| 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

ElelgEE]

1. Press thé®SPL/SET key to select the “Displaying alarm traceback data
(Fn000)” in the auxiliary function mode.

I i Alarm Traceback
I_I|0_I | Display

(]
i

|
i

—

2. Press th®ATA/ENTER key, and the alarm traceback data will be displayed.

3. Press th&Jp Arrow ! or Down Arrow ™ 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 Panel Operator

SGOM-

EEEEE 1. Press théMODE/SET key to select the “Displaying alarm traceback data
S (Fn000)” in the auxiliary function mode.

—|_|ri
|

Alarm Traceback

I
' Display

L ——
—

2. Press th®ATA/SHIFT key for a minimum of one second to display the alarm
traceback data.

7-23



Sigma Il User’'s Manual Chapter 7: Using the Digital Operator

3. Press th&Jp Arrow ! or Down Arrow [ 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.
For descriptions of each alarm code, refeégeation 9.2 Troubleshooting.

The following are operator-related alarms which are not recorded in the traceback
data.

Display Description

"
LI

Il
1
——

Digital operator transmission error 1

—
——
I—_

P [l ,',' l Digital operator transmission error 2

|
i

= No error detected.

=
__|
=
-

Note: Alarm traceback data is not updated when the same alarm occurs repeatedly.

7.2.2 Operation Using the Digital Operator

/\ 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, without the trouble of connecting to a host controller.
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ElelgEE]

For motor speed setting procedure, reféf.io6 Operation in Parameter Setting
Modeand5.3.2 Setting JOG Speed.

Panel —Za— Servo amplifier
Operator | oo

B
o2
Q==

Power =

Servomotor

(e = *- '

gNzn

Operation procedure using the digital operator is described on the following pages.

Using the Hand-Held Digital Operator

1. Press th®SPL/SET key to select Fn002 in the auxiliary function mode.

- B O
I

|i
'l ][]

2. Press th®ATA/ENTER key to select the digital operator operation mode.
Operation is now possible using the digital operator.

- i
|

3. Pressth&VON key to set to the servo ON state (with motor power turned ON).

i\
|

4. Press th&Jp Arrow » or Down Arrow ¥ key to operate the motor. The motor
keeps operating while the key is pressed.

Motor Reverse
Rotation Rotation

5. Press th®SPL/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.

(NI ]
' ] /][]

I

This ends operation under digital operator control.
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Using the Panel Operator

sssss

EEEEE) 1. Press théMODE/SET key to select Fn002 in the auxiliary function mode.

Leee =

"1
il

[ ]
i1

2. Press th®ATA/SHIFT key for a minimum of one second to select the Panel
Operator operation mode. Operation is now possible using the panel operator.

i
_ri_ijt

3. Press thélODE/SET key to set to the servo ON (with motor power turned
ON).

1
I

=
N

—
—
—

4. Press th&Jp Arrow ' or Down Arrow [ key to operate the motor. The motor

Motor Forward Motor Reverse
Rotation Rotation

5. Press thélODE/SET key to set to the servo OFF state (with motor power
turned OFF). Alternatively, press tBDATA/SHIFT key for a minimum of one
second to set to the servo OFF state.

6. Press th®ATA/SHIFT key for a minimum of one second, and the display will
revert to FN002 in the auxiliary function mode.

—|_
‘| Il (][]

I

This ends operation under panel operator control.

The motor speed for operation under digital operator control can be changed with a
parameter:

Setting
(rpm)
Pn304 Jog Speed Default Setting: 500 Speed Control

Parameter Signal Application

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 7
voltage voltage e Offset
L [ automatically
b adjusted in
d Servo amplifier
, 4

Speed or ) ’ Speed or

toeque Automatic offset . toeque

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 t&ection 7.2.4 Manual Adjustment of the Speed and Torque Reference
Offsetfor 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 toSection 7.2.4 Manual Adjustment of the Speed and Torque Reference Offset
for details

The zero-clamp speed control function is available to force the motor to stop while
the zero speed reference is given. Ref&sction 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

Follow this procedure to automatically adjust the speed/torque reference offset.
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Using the Hand-Held Digital Operator

- 1. Input the (intended) OV reference voltage from the host controller or external cir-
cuit.
Servomotor
0V Speed or
Torque ( >
Reference
Host
Controller > \\J
Servo OFF Slow Rotation
(Servo ON)

Servo amplifier

2. Press th®SPL/SET key to select the auxiliary function mode.

I

|
||

__
S

I
I

3. Select the parameter Fn009.

'] (i

I_|—
[l T 1 (] O

Press theeft Arrow £ or Right Arrow ¢! key to select the digit.

Press th&Jp Arrow [l or Down Arrow ¥ key to change the value.

4. Press th®ATA/ENTER key, and the display will be as shown below.

[

[ I
I [

5. Press th®SPL/SET key, and the following display will flash for one second.

|

I [

The reference offset will be automatically adjusted.

. -
Flashing for —» =h—l— -
one second rp_y L

1::’ —m

I‘I‘

6. Press th®ATA/ENTER key to return to the auxiliary function mode display.

—_ iz
I~ 3

This completes the speed/torque reference offset automatic adjustment.
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Using the Panel Operator

oo
EEEEE 1. Inputthe (intended) OV reference voltage from the host controller or external cir-
Servomotor
0V Speed AO
or 'fl'orque
Reference
Host
Controller > \\J
Servo OFF Slow Rotation
(Servo ON)

Servo amplifier

2. Press thélODE/SET key to select the auxiliary function mode.

il
[l (] (] [

i
i

3. Press thé&Jp Arrow [l or Down Arrow ¥ key to select the parameter Fn009.

I

N mnll=
'l (] (] I

4. Press th®ATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

[ _
] I}

I

5. Press théMODE/SET key, and the following display will flash for one second.
The reference offset will be automatically adjusted.

_’ — ] — ’_ Flashin e — '_ ,_ j—
g for
I\t one second g i

6. Press th®ATA/SHIFT key for a minimum of one second to return to the auxil-
iary function mode display.

| _lmlrs
"l (1 (] ]

This completes the speed/torque reference offset automatic adjustment.
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7.2.4 Manual Adjustment of the Speed and Torque Reference Offset

ElelgEE]

Manual speed/torque reference offset adjustment is useful in the following situa-
tions:

If a 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
adjustment mode, except that the amount of offset is directly input during the adjust-
ment. 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
A i

Offset Setting
Range

> Analog Input Voltage

Offset Units
Offset Setting Range Offset Setting Range
Speed Reference: -0123 to +1023 Speed Reference: 0.46mV/LSB
Torque Reference: -128 to +127 Torque Reference: 1.47mV/LSB

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 thé®SPL/SET key to select the auxiliary function mode.

— |
i/

Z_irifr
ol (] (] [

2. Select the parameter FnOOA.
Press th&Jp Arrow » or Down Arrow ¥ key to select the digit.

Press th&Jp Arrow » or Down Arrow ¥ key to change the value.

ni_
I

1

ml
'l | (N
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SGOM-

3. Press th®ATA/ENTER key, and the display will be as shown below. The man-
ual adjustment mode for the speed reference offset will be entered.

' | ]

| ]l [

4. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.

[ [H] ]

o

5. Press théeft Arrow £ or Right Arrow £ key, to display the speed reference
offset amount.

|
i

—
—
——

6. Press th&Jp Arrow » or Down Arrow [ 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 th®ATA/ENTER key to return to the auxiliary function mode display.

I
I

i
1 1

——

[ |

This completes the speed reference offset manual adjustment.

Using the Panel Operator

1. Press théMODE/SET key to select the auxiliary function mode.

_|_ 1|1
I [ [H]

il
|

2. Press th&Jp Arrow # or Down Arrow ¥ key to select the parameter Fn0OA.

Zl_lmlro
I

'l ][
1 (W (]

3. Press th®ATA/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.

- o
] ] il [

4. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.

[ ]
i
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5. Press th®ATA/SHIFT key for less than one second to display the speed refer-
ence offset amount.

[ ImIIE]
]

—
—
——

6. Press th&Jp Arrow = or Down Arrow ¥ key to adjust the amount of offset
(adjustment of the speed reference offset).

7. Press th®ATA/SHIFT key for less than one second to return to the display
shown in the above step 4.

8. Press th®ATA/SHIFT key to return to the auxiliary function mode display.

I

(]

|
'l (]

——

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

ElelgEE]

1. Press thé®SPL/SET key to select the auxiliary function mode.

_
I

NN
Iyl

1
][]

2. Select the parameter FnOOB.
Press thé.eft Arrow ¢l or Right Arrow [¢] key to select the digit.

Press th&Jp Arrow = or Down Arrow ™ key to change the value.

[ .
I

i
i

!

I-

3. Press th®ATA/ENTER key, and the display will be as shown below. The man-
ual adjustment mode for the torque reference offset will be entered.

| _|c
[l Ll B

4. Turn ON the Servo ON (/S—ON) signal. The display will be as shown below.

I Il
]

[ ]

5. Press théeft Arrow [ or Right Arrow €| key to display the torque reference
offset amount.

[ ImlE
'] () (] [

6. Press th&Jp Arrow » or Down Arrow ¥ key to adjust the offset amount
(adjustment of torque reference offset).

7. Press théeft Arrow £ or Right Arrow £l key, and the display will be as
shown above in step 4

8. Press th®ATA/ENTER key to return to the auxiliary function mode display.

I—

|-
|

i
i

—

]

This completes the torque reference offset manual adjustment.
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Using the Panel Operator

SGOM-

[ 1. Press théMODE/SET key to select the auxiliary function mode.

" @ @ ’_ nii
(]

~ifi
iyl

2. Press th&Jp Arrow # orDown Arrow ¥ key to select the parameter FnOOB.

|

I
i

i
n_i

I
-

I—

!

3. Press th®SPL/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.

1o
— |7

»
I—I~

4. Turn ON the Servo ON (/S—-ON) signal. The display will be as shown below.

1O
) [l [l |

5. Press th®ATA/SHIFT key for less than one second, to display the torque refer-
ence offset amount.

i
|

——

6. Press th&Jp Arrow »l or Down Arrow ¥ key to adjust the offset amount,
(Adjustment of torque reference offset).

7. Press th®ATA/SHIFT key for less than one second, and the display will be as
shown in the above step 4.

8. Press th®ATA/SHIFT key to return to the auxiliary function mode.

i
e

!

o

This completes the torque reference offset manual adjustment.
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7.2.5 Clearing Alarm Traceback Data

ElelgEE]

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. ReferSection 7.2.1 Operation in Alarm Traceback Mamte
details.

Follow the procedure below to clear the alarm traceback data.

Using the Hand-Held Digital Operator

1. Press th®SPL/SET key to select the auxiliary function mode.

-

—_|rifr
ol (] (] [

—

I
I

2. Select the parameter Fn0O0G.
Press thé.eft Arrow ¢l or Right Arrow [¢] key to select the digit.

Press th&Jp Arrow = or Down Arrow ™ key to change the value.

=i
'l ] ([

Al
I

——

3. Press th®ATA/ENTER key, and the display will be as shown below.

l_1r|r|Z
lll | |

4. Press th®SPL/SET key to clear the alarm traceback data. The following dis-
play 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.

) . | _ _
E, E, 1~ Flashlng for I [ I ] I

— [} 1

one second

5. Presss th®ATA/ENTER key to return to the parameter code display.

1z
— |

——

This completes the alarm traceback data clearing procedure.
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ééééé

Using the Panel Operator

1. Press théMODE/SET key to select the auxiliary function mode.

nri
i

| _|rifr
ol (] (] [

2. Press th&Jp Arrow ! or Down Arrow ¥ key to select the parameter Fn006.

- iz
I~ oo

—

3. Press th®ATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

_l_1n |_
[ T T [}

4. Press théIODE/SET key to clear the alarm traceback data. The following dis-
play 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.

] - ) ] —
— ] | | Flashing for B —— — ] — —
o e one second = — |!

I-

5. Press th®ATA/SHIFT key for a minimum of one second to return to the
parameter code display.

I _
‘] () (A [

——

This completes the alarm traceback data clearing procedure.
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7.2.6 Checking the Motor Model
Set the parameter Fn011 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

sesan 1. Press th®SPL/SET key to select the auxiliary function mode.

— |
1

i
[l (] (] [

2. Select the parameter Fn011.
Press theeft Arrow £ or Right Arrow ¢! key to select the digit.

Press th&Jp Arrow [ or Down Arrow ¥ key to change the value.

1| oo
i 1| 1

| _
I~

3. Pressth®ATA/ENTER keytodisplay the servomotor model and voltage code.

i nmim
T | ] (WA T

——
——

Voltage Servomotor Mode
Voltage Servomotor Model
Code Voltage Code Servomotor Model

00 100V ¢ or 140Vpc 00 SGMAH
01 200V ¢ or 280Vpe 01 SGMPH
02 400V pc or 560Vpc 02 SGMSH

03 SGMGH-OA (1500rpm)

04 SGMGH-OB (1000rpm)
05 SGMDH
06 SGMUH

4. Press th®SPL/SET key to display the Servomotor capacity.

—_— —_— —_— Capacity: Displayed value y 10 (W)
"—' ,'_,' ,' ,' ,' :—" In this example, the capacity is 100 \
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5. Press th®SPL/SET key to display the encoder type and resolution code.

i i1 2
' 1 (]

——

——

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 th®SPL/SET key to display the servo amplifier’s special (Y-specifica-
tion) code.

il Im] Capacity: Displayed value x 10W.
1~ i In this example, the capacity is 100W.

—

7. Press th©ATA/ENTER key to return to the auxiliary function mode display.

Pressing th® ATA/ENTER key after the above displays in steps 3 to 5 will also
return to the auxiliary function mode display.

' I | 1
'l | [

This ends checking motor type procedure.

Using the Panel Operator

sssss

EEEEE 1. Press théMODE/SET key to select the auxiliary function mode.

BOIOIOI0) = T =1 =
@ @ —|_ nNi-inr
I i

I
i

2. Press thé&Jp Arrow »l or Down Arrow ¥ key to select the parameter FnO11.
i |, | ]

bl

| 1] 1

3. Press th®ATA/SHIFT key for a minimum of one second to display the Servo-
motor model and voltage code.

i nmim
T | ] (WA T

Voltage Servomotor Mode

——

——
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Voltage Servomotor Model
Code Voltage Code Servomotor Model
00 100V ¢ or 140Vpc 00 SGMAH
01 200V ¢ or 280Vpe 01 SGMPH
02 400V s Or 560Vpc 02 SGMSH
03 SGMGH-OA (1500rpm)
04 SGMGH-OB (1000rpm)
05 SAGMDH
06 SGMUH

4. Press thaMODE/SET key to display the Servomotor capacity.

e Capacity unit: Displayed value y 10 [V
I 1

T | [} This example shows 100 W.

5. Press thtMODE/SET key, and the encoder type and resolution code will be dis-

played.
O T T ]
g o
Encoder Type Encoder Resolutior
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 thélODE/SET key to display the servo amplifier’s special (Y-specifica-
tion) code.

i This example skows specification
ey e code “Y10” (indicated in decimal).

7. Press th®ATA/SHIFT key to return to the auxiliary function mode display.

Pressing th®ATA/SHIFT key after the above displays in steps 3 to 5 will also
return to the auxiliary function mode display.
i |, | ] o

' ] T O

This completes the motor type checking procedure.

7-39



Sigma Il User’'s Manual Chapter 7: Using the Digital Operator

7.2.7 Checking the Software Version

ElelgEE]

ééééé

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

1. Select the parameter Fn012.

2. Press th®ATA/ENTER key, and the servo amplifier software version will be
displayed.

Software Version Display

= o
[ (] ) [

Jrp_j_r| 1

Software

Version

3. Press th®SPL/SET key, and the software version of the encoder mounted on
the motor will be displayed.

Software Version Display

——
—
—

I
_ 1 1
—T

Software Version

_1

I~I

e
-
—

I‘ -

]

4. Press th®©ATA/ENTER key to return to the parameter code display.

Cl_irig 43
=] o

This completes the checking software version procedure.
Using the Panel Operator

1. Select the parameter Fn012.

2. Press th®ATA/SHIFT key for a minimum of one second to display the servo
amplifier software version.

3. Press thélODE/SET key to display the encoder software version.

4. Press th®ATA/SHIFT key for a minimum of one second to return to the

parameter code display.
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7.2.8 Origin Search Mode

/\ CAUTION

¢ Forward run prohibited (P-OT) and reverse run prohibited (N-OT) signals are not effective during
jog operations using parameter Fn003.

ElelgEE]

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 cou-

plings.
The speed for executing the origin search is 60rpm.

}:ﬂﬂmzzzz 7777777
For aligning the motor —T ﬁ

shaft with the machine

Mechanical origil

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 Pn50A.1 is set to 7, and the
servo has been set to be always ON.
Follow the procedure below to execute the origin search.

Using the Hand-Held Digital Operator

1. Press th®SPL/SET key to select the auxiliary function mode.

I
wi

nrnri
ni_n_i

il
i

2.Select the parameter Fn003.
Press thé.eft Arrow %] or Right Arrow £l key to select the digit.

Press th&Jp Arrow » or Down Arrow ¥ key to change the value.

__ |l 2
| >

—

3. Press th®ATA/ENTER key, and the display will be as shown below.

— |z
L 1|1
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4. Press th&VON key, and the display will be as shown below. Now it is ready for

executing the origin search.

|z
]l

. Hold down theUp Arrow [»l or Down Arrow ¥ key to execute the origin

search.

When the parameter is set to Pn000.0 = 0 (default), pressitptAerow =

key will rotate the motor in the forward direction. Pressingtben 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.

— 11— Up: Forward I~ |1IZ | _ | Keeps flashing until
| [ ] Down: Reverse ’ 1 |y search is completed

SGOM-

6. Press th®ATA/ENTER key to return to the auxiliary function mode display.

]
]

[l
i ]

_| -
i

This completes the origin search operation.

Using the Panel Operator

1. Press théMODE/SET key to select the auxiliary function mode.

i
i

I
I~ |

. Press th&Jp Arrow [~ or Down Arrow ¥ key to select the parameter Fn003.

— ==
I _I

| _ i
'l (ml (]

. Press th®ATA/SHIFT key for a minimum of one second, and the display will

be as shown below.

|
I i

. Press thIODE/SET key, and the display will change as shown below. Now it

is ready for executing the origin search mode.

I 1]

. Hold down theUp Arrow [»l or Down Arrow ¥ key to execute the origin

search.

-

When the parameter is set to Pn000.0 = 0 (default), pressitiptAerow = key

will rotate the motor in the forward direction. PressingDogvn Arrow ¥ key
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7.2.9

will rotate the motor in the reverse direction. When the parameter is set to
Pn000.0 = 1, the rotation of the motor is reversed.

I~ |IZ | _ |UYp: Forward
J i Down: Reverse

—_—

Keeps flashing unti
I~ |iZ ]| _ | originsearchis
I Al completed.

6. Press th®ATA/SHIFT key for a minimum of one second to return to the auxil-

iary function mode display.

_ [N

1~

i
Ll

_
]

This completes the origin search operation.

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.

ElelgEE]

Follow the procedure below to initialize parameter settings.

Using the Hand-Held Digital Operator

1. Press th®SPL/SET key to select the auxiliary function mode.

— 1

(]

'l ]

]

(]

i

2. Select the parameter Fn0O05.

Press thé.eft Arrow [¢] or Right Arrow [£] key to select the digit.

Press théJp Arrow [ or Down Arrow [ key to change the value.

—_1m
1

I
1|

11
i

3. Press th®ATA/ENTER key, a

nd

[ |
I "

I
I

display will be as shown below.

4. Press th®SPL/SET key, and the display will be as shown below. The parame-
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ters will be initialized.

l:l n_1 nL Flashing during End
I n i - initialization —
| _ ' | 1 11
'] (] (i o Flashing for ~ — ) =l s
one second

5. Press th®ATA/ENTER key to return to the auxiliary function mode display.

I 1
I

il
‘] (] (]

I
I

This completes the initialization of parameter settings.

Using the Panel Operator

[ 1. Press théMODE/SET key to select the auxiliary function mode.

ili
1

il
||

" @ @ I
I

——

2. Press th&Jp Arrow il or Down Arrow ¥ key to select the parameter Fn0O05.
I

I
'l i

i\
1t

3. Press th®ATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

il 1 I

'l O 1 T | A

(N

4. Press théfODE/SET key, and the display will be as shown below. The param-
eters will be initialized.

ool 1. Flashing during
I n i - initialization — End
1 — : [ | 1|1
'ml’mlimli- Flashing for — el 1 (] B
—_— — one second .

5. Press th®ATA/SHIFT key for a minimum of one second to return to the auxil-
iary function mode display.

—l_lric
— || o

This completes the initialization of parameter settings.

Note: Parameters will not be initialized by pressttig DSPL/SET or MODE/SET keywith 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 Output

Motor speed, torque reference, and position error can be monitored through the ana-
log monitor output. Refer t8ection 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 adjust-
ment function can be changed to match the sensitivity of the measuring system.

Monitor Output Voltage
A

Gain Adjustment

|

I

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.

| Manual Zero Adjustment of Analog Monitor Output

Follow the procedure below to execute the manual zero adjustment of analog moni-
tor output.
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ElelgEE]

Using the Hand-Held Digital Operator

1. Press thé®SPL/SET key to select the auxiliary function mode.

I

I
i

—~

~l
_l

~_

I
_

2. Select the parameter FnOOC.

Press theeft Arrow £ or Right Arrow ¢! key to select the digit.

Press th&Jp Arrow [ or Down Arrow ¥ key to change the value.

—Z|_ i
I 1IN

I

3. Press th®ATA/ENTER key, and the display will be as shown below.

I
_

| 1
T 1 ] P

4. Press th®SPL/SETkey. Each time thBSPL/SET key is pressed, the monitor
output will toggle between the displays for the two channels shown below.

DSPL/SET Key Data Display
] - | < > [T =2 |-
[l_ |l n 1nN_ l_l] . [l_ 1| _ l_l]
Displayed
alternately

5. Press théeft Arrow '£| or Right Arrow £l key to display the analog monitor

output data. Pressing theft Arrow (¢l 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 Dis

ay

_|Z < > i
[l_ ||‘1 - l:l] . [ i l_l]
Displayed

alternately

6. Press th&Jp Arrow # or Down Arrow ¥ key to perform zero adjustment of
the analog monitor output.

[

7. When zero adjustment has been completed for the two channels, press the
DATA/ENTER key to return to the auxiliary function mode display.

= | _|lmlr

I~ oo

Data Setting Change

I > ) o
ll] [ ] o1

I
|

—_

|
_1|i_!

—_

This completes the manual zero adjustment of the analog monitor output.
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Using the Panel Operator

@@@@ 1. Press théMODE/SET key to select the auxiliary function mode.

" @ @ I

I
i

i\l
[ [}

2. Press th&Jp Arrow il orDown Arrow ¥ key to select the parameter FnOOC.

_j_ynrn
-

3. Press th®ATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

(1 ] P [

4. Press théMODE/SET key. Each time th®IODE/SET key is pressed, the mon-

itor output will toggle between the displays for the two channels shown below.
— MODE/SET Key — —
I I < > I |l I
[l_ 1| 1l_ Cl] _ [l_ |l_l I~ l:l]
Displayed
Alternately

I~

—

5. Press th®ATA/SHIFT key for less than one second, and the analog monitor
gain parameter will be displayed. PressingDA&A/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]

DATA/SHIFT Key

l:, _ l_l] < > [
Displayed

Alternately

(] () (O

I~ ~I
~I~
—

6. Press th&Jp Arrow = or Down Arrow ¥ key to perform zero adjustment of
the analog monitor output.
Data Setting Change

NI IR > i o
[ _ l_ll_ll_l] [_|Lll_l o1

__
_l

7. 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 func-
tion mode display.

Cl_ =i
el (1T T [

This completes the manual zero adjustment of the analog monitor output.

7-47



Sigma Il User’'s Manual Chapter 7: Using the Digital Operator

| Manual Gain Adjustment of Analog Monitor Output

Follow the procedure below to execute the manual gain adjustment of analog moni-
tor output.

Using the Hand—held Digital Operator

ElelgEE]

1. Press thé®SPL/SET key to select the auxiliary function mode.

l__l
I

11

—_

i
i

2. Select the parameter FnOOD.

Press thé.eft Arrow %] or Right Arrow £l key to select the digit.

Press th&Jp Arrow [ or Down Arrow ¥ key to change the value.

.

L
I

1
LN

P—p—

_l
i

. Press th®ATA/SHIFT

key,

an

I
L

_
"1

|
i

d the display will be as shown below.

4. Press th®SPL/SETkey. Each time thBSPL/SET key is pressed, the monitor
output will toggle between the displays for the two channels shown below.

DSPL/SET Key
B I r r :l I~
AZERD ARERD

5. Press théeft Arrow ¢ or Right Arrow ¢! key to display the analog monitor

gain parameter. Pressing theft Arrow £ or Right Arrow £ key again will
return to the display shown above in step 3 or 4.

Left Cursor Key
|2 I~
Ny

(Right Cursor Key)
6. Press th&Jp Arrow »l or Down Arrow ¥ key to adjust the gain for the analog
monitor output.

[

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.

|
1zl

+—>
Displayed
Alternately

—

Data Display

NI
I_1{i_i

—

> [
Displayed
Alternately

mllm
11

Data Setting Change

1 T U] ]
Il] > [ ||_: (][] ]

—~

N
|

NIE
|

—_

I
I

— |1
[N )

This completes the manual gain adjustment of the analog monitor output.

7-48



Sigma Il User’'s Manual Chapter 7: Using the Digital Operator

ééééé

Using the Panel Operator

1. Press théMODE/SET key to select the auxiliary function mode.

— N
1l

I
'l Il [

—

. Pressthéeft Arrow %l orRight Arrow 4] key to select the parameter Fn0OD.

—Zl_lr g
— oo

. Press th®ATA/SHIFT key for a minimum of one second, and the display will

be as shown below.

) B
' N I

. Press thé¢flODE/SET key. Each time th®IODE/SET key is pressed, the mon-

itor output will toggle between the displays for the two channels shown below.
MODE/SET Key
r | r ¢ > |7 |=] = r
[l_ 1| 1_ l_l] _ _ ||_: l:’ l_l]
Displayed
Alternately

I—

—

. Press th®ATA/SHIFT key for less than one second. The gain parameter for the

analog monitor will be displayed. Pressing B€TA/SHIFT key again for less
than one second will return to the display shown above in step 3 or 4.
Data Display

NN I_I]
][] (A (]

DATA/SHIFT Key

r - - ¢ >

[t_ [] [ l_l] [
Displayed

Alternately

—I—

——

. Press th&Jp Arrow I or Down Arrow ™ key to adjust the gain for the analog

monitor output.
Data Setting Change

1l > (A U U
[ Ll 1| l_l] [ W[N] [ :]

——

. 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 func-
tion mode display.

i
Hi_i

I

I
1~ il

_l
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 cur-

rent offset.

The following sections describe automatic and manual adjustment of the current

Note: If this function, particularly manual adjustment, is executed carelessly, it may degrade the perfor-

mance of the servo drive.

Automatic Adjustment of the Motor Current Detection Offset

Follow the procedure below to perform automatic adjustment of the current detec-
tion offset.

Note: Automatic adjustment is possible only with power supplied to the main circuits and with the servo

ElelgEE]

OFF.

Using the Hand-Held Digital Operator

1. Press th®SPL/SET key to select the auxiliary function mode.
=
I

I
i

I
1

Ml
|

2. Select the parameter FnOOE.
Press thé.eft Arrow %] or Right Arrow £l key to select the digit.

Press thé.eft Arrow %] or Right Arrow £l key to change the value.

—| | —

r
el (] (1 (DT

3. Press th®ATA/ENTER key, and the display will be as shown below.

I — -
L jajr -

4. Press th®SPL/SET key. The display will change as shown below and offset
will be automatically adjusted.

A1 : I — -
S| | Hashing ngd IR W ]
second

5. Pressth®ATA/ENTER key to return to the auxiliary function mode display .

I ] ]
I

i
1~ ||

r
i

This completes the automatic adjustment of the motor current detection offset.
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Using the Panel Operator

SGOM-

[ 1. Press théMODE/SET key to select the auxiliary function mode.

L20ee = —T—1=

conr@ I ]
'l (]

i\
it

2. Press th&Jp Arrow »/ or Down Arrow [ key to select the parameter FnOOE.

| [H]
i

i
1~ ||

_
(N

3. Press th®ATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

[ -

I jy I

4. Press théAODE/SET key. The display will change as shown below and the off-
set will be automatically adjusted.

M_l_|C . I _ _
J|Cij|iC | Hashing ngd IR W |
second

5. Press th®ATA/SHIFT key for a minimum of one second to return to the auxil-
iary function mode display.

|z
i

_ I _
1~ || I

This completes the automatic adjustment of the motor current detection offset.

| 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 mini-
mized. (Refer toSection 6.5 Analog Monitor.)

Adjust the U-phase and V-phase offsets alternately several times until these offsets are well.balanced
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Hand-Held Digital Operator

- 1. Press th®SPL/SET key to select the auxiliary function mode.

Zl_lm

'l 1 ] A O

2. Select the parameter FnOOF.
Press thé.eft Arrow ¢l or Right Arrow [¢] key to select the digit.

Press th&Jp Arrow ! or Down Arrow ™ key to change the value.

i
1

I
i

—I~
—

3. Press th®ATA/ENTER key, and the display will be as shown below.

I I _
"I ] 1 O [

4. Press th®SPL/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 _ ¢ > N _ _

[l_ 1] I l_l] [l_ |l_l | . l_l]
Displayed

Alternately

5. Press théeft Arrow £l or Right Arrow £l key to display the current detection

data. Pressing theeft Arrow [¢] orRight Arrow [¢] key again will return to the

display shown above in step 3 or 4.

Left Cursor Key
(Right Cursor Key)

Data Display

i rir
'] ] (A [H]

r | _
[l 1|1 ol €«

Displayed
Alternately

6. Press th&Jp Arrow = or Down Arrow ¥ key to adjust the offset. Carefully

adjust the offset while monitoring the torque reference monitor signal.
Data Setting Change

BT IR > i o
[ l_ll_ll_l] [‘ (] (] (] :]

I——
——

7. When the current offset adjustment has been completed for the U-phase (Cul_0)
and V-phase (Cu2_0), press IDATA/SHIFT key to return to the auxiliary
function mode display.

—|_ |z
i

I
i

I
I

This completes the manual adjustment of the motor current detection offset.
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Using the Panel Operator

SGOM-

[ 1. Press théMODE/SET key to select the auxiliary function mode.

e
o

2. Press th&)p Arrow il orDown Arrow ¥ key to select the parameter FnOOF.

|
Il

I
I

3. Press th®ATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

I | |-
I ') 1 D

4. Press théIlODE/SET key to switch between U-phase (Cul_0) and V-phase

(Cu2_0) current detection offset adjustment mode.

— MODE/SET Key — —

; [ T_ EE _]
4+“—>

[:_ 1| 10 Diepayed [:_ ||_: [l B [
Alternately

5. Press th®ATA/SHIFT key for less than one second to display the current
detection data. Press tbATA/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 Dita D_is 'ii’ —
I T Il Imlin
[l_ '] ol O [ > [ (] (] ] l_l]
Displayed

Alternately

6. Press th&Jp Arrow » or Down Arrow [ key to adjust the offset. Carefully

adjust the offset while monitoring the torque reference monitor signal.
Data Setting Change

i > o
[ 11 :_:] [ ] (] [} :]

——

I—~

7. When the current offset adjustment has been completed for the U-phase (Cul_0)
and V-phase (Cu2_0), press IDATA/SHIFT key to return to the auxiliary
function mode display

— -
i

1
I

_l_li
||

This completes the manual adjustment of the motor current detection offset.
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7.2.12 Write Protected Setting

The write protect setting is used for preventing careless changes of the parameters.
Parameters FdOO and some of HAOO 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 password.

Using the Hand-Held Digital Operator

- 1. Press th®SPL/SET key to select the auxiliary function mode.

_1 -
I

| rr
il

2. Select the parameter Fn010.
Press thé.eft Arrow ¢l or Right Arrow [¢] key to select the digit.

Press th&Jp Arrow ! or Down Arrow ™ key to change the value.

I

1
I 1I_

S i
n i

3. Press th®ATA/ENTER key, and the display will be as shown below.

i

IH
I~

| l 1
i

4. Input the value (0001) and press I®PL/SET key. The display will change as
shown below and the write protect will be established.

MN_1_1C ) NI I
[ |l_l ][ H_] Flashing "[1 |l :]

for one
5. Press th®ATA/ENTER key to return to the auxiliary function mode display.

B
_ ]|

—_

—_

second

||
ol

I
i_li

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 Panel Operator

[ 1. Press théMODE/SET key to select the auxiliary function mode.
|17
ni_i

1 I
I 1_ i

2. Press th&Jp Arrow #l or Down Arrow ¥ key to select the parameter Fn010.

i
o

3. Press th®ATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

T T O D D
' T [ T T

1 1
_ I

4. Input the value (0001) and press MODE/SET key. The display will change
to one shown below and the write protect will be established.

I _ _ TN T O
[ |'—"—" '—] for a6 "[ ] ] [ :]

second
5. Press th®ATA/SHIFT key for a minimum of one second to return to the auxil-
iary function mode display.
[

1
i

-
=

BN
Iy

This completes the procedure for setting the write protect. The new setting pass-
word will be valid after the next power OFF/ON cycle.
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8  Ratings and Characteristics

This chapter provides the ratings, torque-speed characteristics
diagrams, and dimensional drawings of the Sigmalll series

servo drives.
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8.1 Servomotors

This section describes ratings, specifications, and dimensional drawings of the servomo-
tors. Refer to this section for selecting an appropriate servo drive.

8.1.1 Ratings, Specifications, and Dimensional Drawings

The following sections provide the ratings specifications, and dimensional drawings
of the servomotors by model.

[ | SGMAH Servomotors

Ratings and Specifications for Standard Servomotors

» Time Rating: Continuous * Insulation Class: Class B
* Vibration Class: 15um or below » Withstand Voltage: 1500V 5 for one minute
* Insulation Resistance: 500V p, » Enclosure: Totally enclosed, self—cooled,
10MWminimum IP55 (except for through-sections of the shaft)
» Ambient Temperature: 0to 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 | O1A | 02A | 04A | 08A | A3B | ASB | 01B | 02B
SGMAH

Rated Output * | kw 0.03 0.05 0.1 0.2 04 075 | 0.03 0.05 0.1 0.2
Rated ozin 1352 | 225 451 | 902 180 338 | 1352 | 225 451 | 902
Torque™ ,** N-m 00955 | 0159 | 0318 | 0637 | 127 | 239 | 00955 | 0159 | 0318 | 0637
Instantaneous ozin 406 676 | 1352 | 270 541 | 1010 | 406 676 | 1352 | 270
Peak Torque™ N-m 0286 | 0477 | 0955 | 1.91 | 382 | 7.16 | 0286 | 0477 | 0955 | 191
Rated Current® Arms 0.44 0.64 0.91 2.1 2.8 44 0.66 0.95 2.4 3.0
Inste_lntaneous
Maximum Arms 13 2.0 28 6.5 85 134 2.0 2.9 7.2 9.0
Current™
Rated Speed* rpm 3000
Maximum
Speed* rpm 5000

0Z:iNfAqms 337 38.0 536 | 462 | 706 | 836 | 222 25.8 207 | 332
Torque Constant

N-M/A, e 0238 | 0.268 | 0378 | 0327 | 0498 | 0590 | 0.157 | 0.182 | 0.146 | 0.234
Moment of ozins?x103 | 0235 | 0312 | 0515 | 1501 | 245 | 952 | 0235 | 0312 | 0515 | 1.501
Inertia kgm2x10% | 0.0166 | 0.0220 | 0.0364 | 0.106 | 0.173 | 0.672 | 0.0166 | 0.0220 | 0.0364 | 0.106
Rated Power

KWi/s 5.49 115 278 | 382 | 937 | 848 | 549 115 278 | 382
Rating*
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Voltage 200V 100V

Servomotor Model A3A | ASA | O1A | 02A | 04A | 08A | A3B | A5B | 01B | 02B

SGMAH
Rated Angular
Rocoleration® | radis? 57500 | 72300 | 87400 | 60100 | 73600 | 35500 | 57500 | 72300 | 87400 | 60100
Inertia 14 | 08 | 053 | 039 | 025 | 026 | 14 | 08 | 061 | 041
Time Constant | ™® ' ' ' ' ' ' ' ' ' '
Inductive ms 1.0 11 12 46 | 54 | 87 1.0 11 11 44

Time Constant

Note: *  Theseitems and torque-motor speed characteristics quoted in combination with an SGDH servo
amplifier are at an armature winding temperature of 100°C. Other values quoted at 20°C. All
valuesaretypical.

** Rated torques are continuous allowabl e 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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SGMAH Servomotor Torque-Motor Speed Characteristics
The torque-motor speed characteristics are shown below for SGMAH servomotors.

e 200V Servomotors

5000 \ 5000
~ 4000 4000 \
£ 3
= S
=~ 3000 £ 3000
Q AlB a)
|
o
? 1000 %1000
0 0
., TORQUE(N-m) TORQUE (N - m)
0 20 40 60 0 20 40 60 80 100
TORQUE (oz - in) TORQUE (oz - in)
SGMAH - 01 SGMAH - 02
500 5000 \
~ 400 k ~ 4000
E g
£ 300 = 3000
a A B 2 A B
i 200 w 2000
o
2 00 ? 1000
0 0
0025 05 075 1 0 b5 1 15
TORQUE (N m) TORQUE(Nm)
0 50 100 180 0 100 200 300
TORQUE (0z in) TORQUE (0z in)
SGMAH - 04 SGMAH - 08
5000 500
—~ 4000 \ 8 \
400
S 3000 ™ £
= fa)
a o 300
W 5000| A B o A B
a3 & 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 : CONTINUQUS B : INTERMITTENT
DUTY ZONE DUTY ZONE
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100V Servomotors

SGMAH - A3
5000
£ 4000 g
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= 3000 a)
W 2000 %
(%))
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SGMAH Dimensions in inches (mm)
Drawings that provide) SGMGH servomotor dimensions are shown below.

LL LR
| LG _, | LE Le
G’ I En
i T @ Bz
m— — Toop
- — " LC — ﬂ
ol * 2

Model LL IcC | LA | Lz LG | FLB | LE FS LR | Mass
kg (Ib)
2.74 0.661
SGMAH-ASA(B) | o' 0.4 09
3.03 157 | 1.81 | 0.17 0.20 | 1.19 | 0.098 (6) 0.98 | 0.882
SGMAH-ASA(B) | (770) | @0) | 46) | 43) | (B) | (30) | (25) 25) | (0.4)
3.72 0.32 1.10
SGMAH-01A(B) | (545, ) 65
3.80 2.43
SGMAH—-02A (B
®) (96.5) | 236 | 2.76 | 0.22 024 | 1.98 0.56 118 | (L1)
4.90 (60) | (70) | (5.5) (6) (50) | 0.12 (14) (30) 3.75
SGMAH-04A (124.5) 3) (1.7)
571 | 315 | 354 | 028 | 031 | 2.78 0.64 157 | 7.50
SGMAH-08A 145 | (80) | ©0) | (7 ® | (0) (16) 40) | (34)
Specified Tolerances
Dimension FS FLB
Unit Diameter Tolerance Diameter Tolerance
0.24 119 +0,0000 -0.0008
. 031 198 +0.0000 -0.0010
n 0.56 +0.0000-0.0004 2.78 +0,0000 -0,0012
0.64
6 30 0,000 -0.021
- 8 +0.000-0.009 50 0,000 -0.025
12 +0.000 0,001 70 70,000 -0.030
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[ SGMPH Servomotors
Ratings and Specifications for Standard Servomotors
» Time Rating: Continuous * Insulation Class. Class B
* Vibration Class: 15um or below + Withstand Voltage: 1500V 5 for one minute
* Insulation Resistance: 500V p, » Enclosure: Totally enclosed, self-cooled,
10MWminimum 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
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 0.4 0.75 1.5 0.1 0.2
. % 0z:in 45.1 90.2 180 338 676 45.1 90.2
Rated Torque
N-m 0.318 0.637 1.27 2.39 4.77 0.318 0.637
Instantaneous Peak 0z:in 135 270 541 1010 2030 135.2 270
Torque* N-m 0.955 1.91 3.82 7.16 14.3 0.955 1.91
Rated Current* Ams 0.89 2.0 2.6 4.1 7.5 2.2 2.7
'er]ttima”eous Max. CUr- 1 s 28 | 60 80 | 139 | 230 | 71 | 84
Rated Speed* rpm 3000
Max. Speed™ rpm 5000
0zZ:infAyms 55.6 49.4 75.8 91.0 97.4 22.8 36.5
Torque Constant
N-m/Ams 0392 | 0349 0535 0641 | 0687 | 0160 | 0.258
0zin-s? x 1073 0.695 2.73 4.69 29.7 56.9 0.695 2.73
Moment of Inertia
kg-m2 x 10" 0.0491 0.193 0.331 2.10 4.02 0.0491 0.193
;ﬁid Angular Accelera- | 2 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 7.4 8.6 18 22 3.6 6.3

Note: *

**

These items and torque—motor speed characteristics quoted in combination with an SGDH servo

amplifier are at an armature winding temperature of 100°C. Other values quoted at 20°C. All val-

ues aretypical.

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 Torque-Motor Speed Characteristics
The torque-motor speed characteristics are shown below for SGMPH servomotors.

e 200V Servomotors

SGMPH - 01 SGMPH - 02
5000 5000
. 4000 4000 \
S =5
£ 3000 A e £ 3000
i o A B
ﬁ 2000 W 2000
[a
(9p]
1000 n 1000
0o 0.25 0.5 0.75 1.0 0
__ TORQUENm . % O onoue i m
0 50 100 150 ' e
TORQUE (0z - in) O dRouE @i
5000 5000 \
4000 _ 4000
B £ |
£ 3000 £ 3000
a A B o A B
& 2000 ﬁ 2000
[a
“ 1000 ? 1000
0 0
0 1 2 3 4 0 2 4 6 8
TORQUE (N - m) . TORQUE (N - m)
T 0 400 800 1200
T%OQQUE((?ZOQ in) 600 TORQUE (0z - in)
SGMPH - 15
5000 \
4000 ~~
=
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L 2000
&
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* 100V Servomotors

SGMPH - 01 SGMPH - 02
500 \ 5000 \
~ 400 ~ 4000
£ £
£ 300 £ .0 >
o Al B 5 Al [B
w200 W 2000
& &
100 1000
0 025 05 0.75 1.0 0 05 1 15 2
TORQUE (N - m) TORQUE (N - m)
0 50 100 150 0 100 200 300
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SGMPH Dimensions in inches (mm)

Drawings that provide SGMPH servomotor dimensions are shown below.

LL LR
LC
_ LG .. | LE
1
()
e a3
i ; ! > 5
t ) Lz
& L
| g ﬁj
-
13- L LQ J
e ©
= SN 2]
Model LL lc | LA Lz LG | FLB | LE FS LR | Mass
kg (Ib)
244 | 236(| 276 | 022 | 024 | 1.98 0.32 1.54
SGMPH-01A(B) | 52y | 60) | (70) | (55) | (6) | (50) ©) ©0.7)
2.64 0.12 0.98 | 3.09
SGMPH-02A (B
®) (67.0) | 315 | 354 | 0.28 031 | 2.76 (3) 0.56 (25 | (149
. (80) | (90) (1) (8) (70) (14) .
SGMPH-04A (B) %8”;? E‘ff;
3.410 0.64 9.26
SGMPH-08A (B
®) (865 | 472 | 571 | 0.39 039 | 437 | 014 (16) 118 | (4.2
451 | (120) | (145) | (20) (10) | (110) | (3.5) 0.75 (30) 14.6
SGMPH-15A (114.5) (19) (6.6)
Specified Tolerances
Dimension FS FLB
Unit Diameter Tolerance Diameter Tolerance
0.32 1.08 +0.0000 -0.0010
" 0.56 +0.0000-0.0004 2.78 +0.0000 -0.0012
0.64 437 +0.0000 -0.0014
075 +0.0000-0.0005
8 +0.000 -0.009 50 +0.000 -0.025
14 70 +0.000 -0.030
mm 16 +0.000-0.011 110 +0.000-0.035
19 +0.000 -0.013
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u SGMGH Servomotors for 1500rpm

Rating and Specifications for Standard Servomotors

» Time Rating: Continuous * Insulation Class: Class F
 Vibration Class: 15um or below » Withstand Voltage: 1500V 5 for one minute
* Insulation Resistance: 50 Vpc, * Enclosure: Totally enclosed, self—cooled,
10MWminimum P67 (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

SGMGH Standard Servomotor Ratings and Specifications

Servomotor Model
SGMGH- O5A A 09A A 13A A 20A A 30A A
Rated Output * kW 0.45 0.85 1.3 1.8 2.9
% 0z-in 402 763 1181 1628 2634
Rated Torque
N-m 2.84 5.39 8.34 11.5 18.6
nstant Peak T % 0z-in 1263 1954 3299 4064 6386
nstantaneous Peak Torque
v R Nm 8.92 138 233 28.7 45.1
Rated Current® Arms 3.8 7.1 10.7 16.7 23.8
Instantaneous Max. Current® Arns 11 17 28 42 56
Rated Speed™ rpm 1500
Maximum Speed™ rpm 3000
0z-in/Ams 116.1 117.5 118.9 103.4 117.5
Torque Constant
N-m/A g 0.82 0.83 0.84 0.73 0.83
ozins?x 103 | 1025 196.8 290 449 651
Moment of Inertia
kg-mzx 104 7.24 13.9 20.5 31.7 46.0
Rated Angular Acceleration™ rad/s? 3930 3880 4060 3620 4050
Inertia Time Constant ms 5.0 3.1 2.8 2.2 1.9
Inductive Time Constant ms 5.1 5.3 6.3 12.8 12.5

Note: *  Theseitems and torque-motor speed characteristics quoted in combination with an SGDH servo
amplifier are 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): 05A A to13A A
21.65 x 21.65 x 1.18in. (550 x 550 x 30mm): 20A A t030A A
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SGMGH Servomotor Torque-Motor Speed Characteristics

The following sections provide the torque-motor speed characteristics of the
SGMGH servomotors at 1500rpm

SPEED (rpm)

SGMGH - 09A A

SGMGH - 06A A
300 300 \
200 £ 200
AllB 2 A) B
& 100
100 \ a
0 0
0 2 4 6 8 10 0 5 10 15 20
) TORQUE (N - m) ) TORQUE (N - m)
0 20 40 60 80 0 50 100 lE._)O
TORQUE (Ib - in) TORQUE (Ib- in)
SGMGH - 13A_A SCMGH: 204 A
200 T 300 \ 1
- B
£ 200 \ g 20
~ [a)]
E A = E 100 ol
o
o 100 &
0 Oo 10 20 30 40
0 10 20 30 TORQUE (N - m)
. TORQUE (N m) 0 100 200 300
0 20 40 60 80 TORQUE (Ib - in)
TORQUE (b - in)
SGMGH - 30A A
300
£ 200
a A\ B \
L
o 100
i \
0
0 10 20 30 40 50
) TORQUE (N - m) )
0 100 200 300 400
TORQUE (Ib - in)

B : INTERMITTENT

A : CONTINUOUS
DUTY ZONE

DUTY ZONE
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SGMGH Dimensions in inches (mm)
Drawings that provide (1500rpm) SGMGH servomotor dimensions are shown

below.
LL LR
LG LE
- LC
A
—8% 0
_:; + 7 Q
—] L
—] | -
] L
oy |
Model LL lc | tA| 1z || Fe | LE| 9 | Fs | Lr | MasS
Ib (kg)
5.43 12.1
SGMGH-05A A (138) 0.75 (5.5)

19
SGMGH-09A A 6.34 512 | 571 | 035 | 047 | 433 | 024 | 157 | (19) | 228 | 16.8

(161) | (130) | (145) | (9) | (12) | (@10) | (6) | (40) 8) | (7.6)
7.28 0.87 21.2
SGMGH-13A A | (g5 (22) (9.6)
6.54 30.9

SGMGH-20A A
(166) | 709 | 787 | 053 | 071 | 450 | 013 | 299 | 1.38 | 3.11 (14)

CCMOH_30A A (71.55) (180) | (200) | (13.5) | (18) | (114.3) | 3.2) | (76) | (35) | (79) ?fg’;;

Specified Tolerances
Dimension FLB FS
Unit Diameter Tolerance Diameter Tolerance
4.33 +0.0000-0.0014 0.75
in 4.50 +0.0000-0.0010 0.87 +0.0000-0.0005
1.38 +0.0004-0.0000
110 +0.000 -0.035 19
mm 114.3 +0.000 -0.025 22 +0.000-0.013
35 +0.01-0.00
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u SGMSH Servomotors
Rating and Specifications for Standard Servomotors

» Time Rating: Continuous

 Vibration Class: 15um or below
* Insulation Resistance: 500V p,

10MW minimum

» Ambient Temperature; 0 to 40°C

» Excitation: Permanent magnet

* Mounting: Flange method

Insulation Class: Class F
Withstand Voltage: 1500V 5 for one minute

Enclosure: Totally enclosed, self—cooled,
IP67 (except for through-sections of the shaft)

Ambient Humidity: 20% to 80% (with no
condensation)

Drive Method: Direct drive

SGMSH Standard Servomotor Ratings and Specifications

Servomotor Model
SGMSH- 10A A 15A A 20A A 30A A
Rated Output * kW 1.0 1.5 2.0 3.0
Rated T . 0z:in 450 694 901 1388
ated Torque
a N 3.18 4.9 6.36 9.8
% 0z:in 1351 2082 2705 4163
Instantaneous Peak Torque
N-m 9.54 14.7 19.1 29.4
Rated Current® Arms 5.7 9.7 12.7 18.8
Instantaneous Max. Current™ Anms 17 28 42 56
Rated Speed* rpm 3000
Max. Speed® rpm 5000
0Zin/Arms 90.1 79.4 77.0 81.1
Torque Constant
N-m/As 0.636 0.561 0.554 0.573
. ozin-s?x 103 24.6 35.0 45.2 99.1
Moment of Inertia
kg-m?x 104 1.74 2.47 3.19 7.00
Rated Power Ratmg* kW/S 57.9 97.2 127 137
Rated Angular Acceleration™ rad/s? 18250 19840 19970 14000
Inertia Time Constant ms 0.87 0.74 0.62 0.74
Inductive Time Constant ms 7.1 7.7 8.3 13.0

Note: *  Theseitems and torque-motor speed characteristics quoted in combination with an SGDH servo
amplifier are at an armature winding temperature of 20°C.
Note: These characteristics have been cal culated with the following heat sinks attached for cooling:

Heat sink dimensions

12 x 12 x 0.5in. (3400 x 300 x 12mm): 10A A to20A A
18 x 18 x 0.8in. (400 x 400 x 20mm): 30A A
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SGMSH Servomotor Torque-Motor Speed Characteristics
The following sections provide the torque-motor speed characteristics of the SGM SH servomo-

tors.

200V Servomotors

SGMSH - 10A A SGMSH - 15A A
5000 5000 \
4000 4000
§ g
£ 3000 £ 3000
a A B a A B \
i 2000 \ & 2000
o
5 |
1000 \ ? 1000
>4 6 & 10 0 \
0 5 10 15
) TORQUE (N - m) TORQUE (N - m)
0 20 40 60 ) 80 0 50 100 150
TORQUE (Ib - in) TORQUE (b - in)
SGMSH - 20A A SGMSH - 30A A
5000 5000 \
. 4000 —~ 4000
£ g
£ 3000 = 3000
5 A B \ o A B \\
B 5000 \ L 2000 \
o
B 000 “ 1000 \
0 \ 0
0 5 10 15 20 0 10 20 30
TORQUE (N- m) . TORQUE (N-m) |,
I : 0 100 200
0 50 100 150 TORQUE (b - in)
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DUTY ZONE DUTY ZONE
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SGMSH Dimensions in inches (mm)
Drawings that provide SGM SH servomotor dimensions are shown below.

- L IR
LG LE LC
Q
—H
— y
= _}_ 9
— *
—| N
i o
L UH {
Model IL | lc | LAl 1z | e |FB| LE| @ | Fs | Lr | Mass
Ib (kg)
5.87 10.1
SGMSH-10A A (149) (4.6)

6.80 | 3.94 | 453 | 028 | 0.39 | 374 | 012 | 157 | 0.94 | 1.77 | 128
(175) | (100) | 115) | (7) | (0) | (95) | (3) | (40) | (24) | (45) | (5.8)

7.80 15.4
(198) (7.0)

783 | 512 | 571 | 035 | 047 | 433 | 024 | 217 | 1.10 | 2.48 | 243
(199) | (130) | (145) | (9 | (12) | @10) | 6) | (55) | (28) | (63) | (11)

SGMSH-15A A

SGMSH-20A A

SGMSH-30A A

Specified Tolerances
Dimension FLB FS
Unit Diameter Tolerance Diameter Tolerance
. 3.74 0.94
in 133 +0.0000-0.0014 110 +0.0000-0.0005
95 24
mm ) +0.000 -0.035 28 +0.000 -0.013
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8.2

8.2.1

The following table provides specifications of the SGDH servo amplifiers and
SGMAH, SGMPH, SGMGH, and SGMSH combinations.

Servo Amplifiers

Combined Specifications

Servo Amplifier and Servomotor Combination Specifications at 200V

This section presents tables of SGDH servo amplifier ratings and specifications.

(times/min)

Voltage Single-phase 200V Three-phase 200V
servo Aérgptl)'{_'f_r Model | asae | asae | o1aE | 0248 | 0sae | 0sAE | 0sae | 10aE | 15AE | 208 | 30AE
Model ASA | ASA | O1A | 02A | 04A 08A
. SGMAH- - - - - -
Appli-
cable | Capacity
Ser- (kW) 0.03 0.05 0.1 0.2 0.4 — 0.75 — — — —
;/é)rmo- Motor
Speed Rated 3000/maximum 5000
(rpm)
Applicable Encoder Standard: 13-bit incremental encoder
Continuous Output
SGMAH | Current 044 | 064 | 091 | 21 | 28 | — | 44 | — — — _
Series Arms
Maximum Output
Current 1.3 20 2.8 6.5 85 — 134 — — — —
Arms
Allowable Regener-
ative Energy 18.5 37.1
(Joules)
Allowable Regener-
ative Frequency** — — 89
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Voltage Single-phase 200V Three-phase 200V

Servo Amplifier Model

SGDH A3AE | ASAE | O1AE | 02AE | O4AE | 05AE | 0BAE | 10AE | 15AE | 20AE | 30AE

Model

SGMAH- — — 01A 02A 04A — 08A - 15A - -

Appli-

cable | Capacity

Ser. (kW) — — 0.1 0.2 0.4 — 0.75 — 15 — —

;/é)rmo- Motor _
Speed Rated 3000/maximum 5000

(rpm)

Applicable Encoder Standard: 13-hit incremental encoder

Continuous Output
SGMAH | Current — — 0.89 2.0 2.6 — 41 — 75 — —
Series Arms

Maximum Output
Current — — 2.8 6.0 8.0 — 13.9 — 23.0 — —

Arms

Allowable Regener-
ative Energy — 37.1 —
(Joules)

Allowable Regener-
ative Frequency** — — 29 — 17
(times/min)

Model 05A 09A 13A 20A 30A
Appli- SGMGH- A A A A A

cable | Capacity
Ser- (kw)
vomo-
tor

— — — — — 0.45 — 0.85 13 18 2.9

Motor
Speed Rated 1500/maximum 3000

(rpm)
SGMGH Applicable Encoder Standard: 17-hit incremental encoder
Series Continuous Output
Current — — — — — 3.8 — 7.1 10.7 16.7 23.8
Arms
Maximum Output
Current — — — — — 11 — 17 28 42 56
Arms

Allowable Regener-
ative Energy — 34 — 13 10 12 8
(Joules)
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Voltage Single-phase 200V Three-phase 100V
Servo Aérgpgger Model | \3ae | asaE | 01A€ | o2AE | 04AE | 05E | 08AE | 10AE | 15AE | 20AE | 30E
e | — | — | — | = | = | = — | wa|1A| 21| 34
Appli- .
cable &ave)ac'ty — | = = = =] = | = 10| 15 20| 30
Servo-
motor | Motor
Speed Rated 3000/maximum 5000
(rpm)
SGMSH Appll.cable Encoder Standard: 17-bit incremental encoder
Series Continuous Output
Current — — — — — — — 5.7 9.7 12.7 18.8
Arms
Maximum Output
Current — — — — — — — 17 28 42 56
Arms
Allowable Regenera-
tive Frequency** — — 39 31 48 20
(times/min)

Note: * Allowable regenerative energy isthe level when the AC input power supply voltage is 200V . The allow-
able regenerative energy may vary with individaual power supply tolerance.

** Allowable regenerative frequency is the number of times the servomotor is allowed to accelerateand deceler-
ate through aOrpm ® maximum motor speed ® Orpm cyclein aminute.
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Servo Amplifier and Servomotor Combination Specifications

at 100V

Voltage Single-phase 100V
Servo Asrgpgler Model A3BE ASBE 01BE 02BE
Mol A3B ASB 01B 028
Applicable Capacity
Servomotor (kw) 0.03 0.05 0.1 0.2
?f;rtr?)’ Speed Rated 3000/maximum 5000
ggr'i\g/;‘H Applicable Encoder Standard: 13-bit incremental encoder
Continuous Out;;l\]rtmcsurrent 0.66 0.95 24 30
Maximum Outpupt‘r?nl:rrent 20 29 79 9.0
Allowable Regenerative Frequency*
(times/min) 18 15.7
Mo _ _ 018 028
Applicable Capacity . .
Servo-motor (kw) 0.1 0.2
?f;rtr?)’ Speed Rated 3000/maximum 5000
ggr'i\gEH Applicable Encoder Standard: 13-hit incremental encoder
Continuous Out;;l\]t Current _ _ 29 27
rms
Maximum Outpupt‘r?nl:rrent _ _ 71 8.4
Allowable Regenerative Frequency* . 15.7
(times/min)

Note: *  Allowable regenerative energy isthe level when the AC input power supply voltage is 100V e

The allowabl e regenerative energy may vary with the individaual power supply’s tolerance.

Note: Refer to Section 5.6 Selecting a Regeneration 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.

Servo Amplifier Ratings and Specifications

Voltage Single-phase 200V Three-phase 200V

Servo Amplifier Model A3 | A5 | o1 | 02 | o4 | 05 |08 | 10| 15 | 20 | 30

SGDH-
S SGMAH- A A3A | ASA | O1A | 02A | 04A | — |08A | — | — | — | —
I SGMPH- A — [ = lToal o2a [oaa ]| — [osa| — [158a] — | —
E| 200v
g SGMGH- A A (1500rpm) — T =7 =T = 1o —]o ]| 13]2]/]a2
& SGMSH- A =l =] =1 =] =] =11 18] 2] 30
% SGMAH- B AmBlaB|oB| o | — | — | = =] = =1=
2| 100v
g SGMPH- B — | —loB|oB | — | —| | | = | = =

Maximum Applicable Servomotor Capacity 003 | 005 | 01 0.2 0.4 05 | 075 | 10 15 20 3.0
[k

Continuous Output Current [Ar,] | 0.44 | 0.64 | 0.91 21 2.8 3.8 5.7 76 | 116 | 185 | 248

200V -
Maximum Output Current [Apsl 1.3 | 20 | 28 6.5 85 | 11.0 | 139 | 17 28 42 56
Continuous Output Current [Ars] | 0.66 | 0.95 | 2.4 3.0 — — | = | =] = — | =
100V
Maximum Output Current [Ams] 2.0 2.9 7.2 9.0 — — — — — — _
200 and 100V Servo Ampliier For Single-phase 200V For Three-phase 200V
o Capacity Range For Single-phase100Vc —
.% ggvtder Main Circuit* Three-phase (or single-phase) 200 to 230V ¢ +10 to -15%, 50/60Hz, or single-phase
S| Supply 100 to 115V ¢ +10 to -15%, 50/60Hz
k) . -
] — Single-phase 200 to 230V +10 to -15%, 50/60Hz, or single-phase 100 to 115V,¢ +10
= Control Circuit or -15%, 50/60Hz
'§ Control Method Single or three-phase full-wave rectification IGBT-PWM (sinewave driven)
0| Feedback Serial encoder: 13- (incremental only), 16-, or 17-bit (incremental/absolute).
Ambient/Storage Temperature** 0 to +55°C/-20 to +85°C
Ambient/Storage Humidity 90% relative humidity or less (with no condensation)
Vibration/Shock Resistance 4.9 m/s?/19.6 m/s?
Configuration Base mounted (Rack mounted optional).
1.76 243 3.75 6.17 8.38
Appror. For 200V 0.9) (1) (L7) 28) 39)
b (k 1.76 243 .
(b kg)} | For 100v ©38) (L)

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.

** Use the servo amplifier within the ambient temperature range. When enclosed, internal temperatures must
not exceed the specified range.

8-21




Sigmall User’'s Manual

Chapter 8: Ratings and Characteristics

Servo Amplifier Model
SGDH-

A3 A5 01 | 02 | 04 | O5 | 08 | 10 | 15 | 20 | 30

Speed Control Range

1:5000 (The lowest speed of the speed control range is the speed at which
the servomotor will not stop with a rated torque load.)

Load Regulation

0to 100% load: 0.01% maximum (at rated speed)

* %

Speed : ;
perfor- | Regulation* Voltage Regulation . Rated Voltage +10%: 0% (at rated speed)
mance Temperature Regulation 25+ 25°C: +0.1% max. (at rated speed)
é Frequency Characteristics 400Hz (at 3 = JIu)
§ Torque Control Tolerance (Repeatability) +20%
© Soft Start Time Setting 0to 10s (Can be set individually for acceleration and decel eration)
€ . - "
o - +6Vpc (Variable setting range: +2 to £10Vp) at rated torque (positive
g Speed Reference Voltage torque reference with positive reference), input voltage: +12V (maximum).
=] Reference
g Input Input Impedance About 14kW
_: Circuit Time Constant —
= - +3Vpc (Variable setting range: +1 to £10Vp) at rated torque (pos-
e Reference Voltage - ; - .
o | Input Eo;que itive torque reference with positive reference), input volt
(%- Signals In%uetrence Input Impedance About 14kW
Circuit Time Constant About 47ps
Rotation Direction Selec- With P control sianal
tion g
Contact Speed - — :
Reference With forward/reverse current limit signal (speed 1 to 3 selection),
Speed Selection servomotor stops or another control method is used when both are
OFF.
Bias Setting 0 to 450rpm (setting resolution: 1rpm)
;::(():re; Feed Forward Compensation 0 to 100% (setting resolution: 1%)
g Positioning Completed Width Setting 0 to 250 reference units (setting resolution: 1 reference unit)
§ Tvpe Sign + pulsetrain, 90° phase difference 2-phase pulse (A phase + B
S yp phase), or CCW + CW pulsetrain
= Reference
S Input Pulse Form Line driver (+5V level), open collector (+5V or +12V level)
@) | . . .
< Signals Frequency 500/200kpps maximum (line driver/open collector).
% Control Signal Clear Signal (input pulse form identical to reference pulse)
o Built-in Open Collector Power Supply*** +12V (1kWbuilt-in resistor)
Note: Speed regulation is defined as follows:

The motor speed may change due to voltage variations or amplifier drift and changesin processing resistance
dueto temperature variation. The ratio of speed changesto the rated speed represents speed regulation due to
voltage and temperature variations.

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 servo

amplifier.
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Servo Amplifier Model

A3 A5 | 01 | 02 | 04 05 08 10 15 20 30
SGDH-

Form A-, B-, C-phase line driver
Position Output S-phase line driver (only with an absolute encoder)
Frequency Dividing Ratio | Any

Servo ON, P control (or Control Mode switching, forward/reverse motor rotation by
Signal allocation can be internal speed setting, zero clamping, reference pulse prohibited), forward run pro-
modified hibited (P-OT), reverse run prohibited (N-OT), alarm reset, forward current limit and
reverse current limit (or internal speed selection)

Fixed Output Servo alarm, 3-bit alarm codes

Sequence Input

1/0 Signals

Sequence Output ; ; Positioning completed (speed coincidence), during servomotor rotation, servo
f P %lcg)g?ﬁlezglocatlon can be ready, during current limiting, during speed limiting, brake released, warning,
selecting three of the NEAR signals.

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
Protection voltage 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 units or 0.05V/100 reference units

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
Communications Axis Address Setting Set with parameters.

Status display, user constant setting, monitor display, alarm trace-back display,
Functions JOG and auto-tuning operations, speed, torque reference signal and other drawing
functions.

Reverse rotation connection, origin search, automatic servomotor ID, DC reactor
connection terminal for high power supply frequency control

Internal Functions

Connected Devices

Others
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8.2.3 Base-Mounted Servo Amplifier Dimensional Drawings in inches
(mm)

| SGDH-AS3AE to -02AE (Single-phase, 200V, 30 to 200W) and
SGDH-A3BE to -01BE (Single-phase, 100V, 30 to 100W)

0.315 (8)
= iy

SGDH.

6.30 (160)

W

|2
-
=

Ground terminal (iO)
2 x M4 screws el L
0.24 (6) l 2.95 (75) 5.12 (130)
2.17 (55)
5’: Mounting Hole
~ Diagram
N
g 2 x M4 screw holes
[ _ 'D—I
._H —

I e
& — oo

~ ]~ =

§ S s | Ij <

= ola 0.67 (17) N

@ B2
(2]
J2 | !
3 I |
" _
— - -
o) .20 (5)
g! i Approximate mass: 1.76lb (0.8kg)

2.17 (55)

The same Servo Amplifier connector is used for SGDH-A3AE (30W) to SGDH-30AE (3.0kW)
and SGDH-A3BE (30W) to SGDH-02BE (200W).

Connector Symbol Servo Amplifier Connector Model Manufacturer
CN1 101250-52A2JL Sumitomo 3M Co., Ltd.
CN2 53460-0611 Molex Japan Co., Ltd.
CN3 10214-52A2JL Sumitomo 3M Co., Ltd.
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| SGDH-04AE (Single-phase, 200V, 400W) and
SGDH-02BE (Single-phase, 100V, 200W)

™)
90
q 2-F0.20 (F5) holes
o \ —H<=—0.315(8)
EEIB\QOPACK i }
Terminal "
block "

3 types)
—

o e —
I

6.30 (160)
5.89 (149.5)

a2

@)
&
|=n=n=||=n=||=||=||_§h

o [
) (_/ [=
o CN2
« — !
=) v = =
ot |i
Ground terminal N
2 X M4 screws S 2.95 (75) 5.12 (130)
0.20 (5 —>—= 2.48 (63)
®) " 2.95 (75)
Mounting Hole Diagram
0.42 (5.5) 2 x M4 screw holes T AR
M e - I
— % —EI]III___
[ B
0.67 (17) . l ” ” ” H “ ” L{

6.30 (160)

0.20 (5) |, 5.89 (149.5) +0.020 (0.5)
(Mounting pitch)

| 0.47 (12)
> Approximate mass: 2.43Ib (1.1kg)

2.95 (75)
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| SGDH-05AE to-10AE (Three-phase, 200V, 0.5 to 1.0kW)

2-F0.20 (F5) holes

3.79 (96.2) Air flow
| ———>]
Telminal
block —
g (3 types)
<
[ oY
)
™ o
o™
) | © m)
Air flow
g
< ol Al —_—
g Ol e | =
\ Cooling fan Air flow ‘\ (
0.59 (15) 0.39 (10) Ground
T terminal
Mounting Hole Diagram La8 @ 2.17 (55) 2xMa | 2.95 (75) 7.09 (180)
& . -
o 3.54 (90) screws
N
N
e}
— | 4+ _
v ]
| screw holes E] [l
2 - I
0.67 (1
g (17) <_£
[92)
©

(Mounting pitch)

Airflowt

|

| |

| |

I_ +_ J Approximate mass: 3.75lb (1.7kg)

0.20 (5 ! , 5.89 (149.5) £0.020 (0.5)

3.54 (90)
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| SGDH-15AE (Three-phase, 200V, 1.5kW)

2-F0.20 (F5) holes
Heat sink

Air flow' +H=—0.315(8)

CN3

6.30 (160)

I

=
| e |

wg
no),

Terminal
block (
(3 types)

0.20 (5) ||| Air flow L Ground 0.16 (4)

433 (110) form el 2.95 (75) 7.09 (180) ~
screws |
Mounting Hole Diagram
)
v 0.28 (7) 11 5.57 (141.5)
N 2 x M4 screw holes | |
d
- TT T T T e
| [
g 1]
o
~| ~ I
==
= | |
Yo =
“lg|z | | “ N
—|< Cooling fan
2 | |
i S
’La\‘ - f
o 3.94 (100) +0.020 (0.5
S 0(.52)0 (Mounting pitch) 0.20(5)
4.33 (?.l%) Approximate mass: 6.17Ib (2.8kg)
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| SGDH-20AE, 30AE (Three-phase 200V, 2.0kW,3.0kW)

2-F0.24 (F6) hole

& Heat sink
3 Air flow
3y " e feo0.315 )
= ? Y QU
; |
CN3 "
CN1 '
1d) ‘
g8
3|3
e CN?2
— = =
it
Ground %
terminal S
2 x M4
SCrews
394(100) |[0.20(5) 0.16 (4)
020 (5) —>fie——=> (110)A 2.95 (75) 7.09 (180) B
Mounting Hole Diagram 028111 557(1419)
<t
S |, e gyl @mnnm
— T —
"-a | _‘I] | = =
1 (100°)
~|R|E | |
o |Oo|x=
=
ol Bl ! Cooling fa
S@E ! ! 1.57 (40)
o |8 S
JEN |
=
(= 1 I
& I I
Lla _
o 3.94 (100)
21020 @)|] 20020 05) 0.20 (5)
&| T [(Mounting pitch)
S (Mounting pitch) 1 (20)
4.33 (110) Approximate mass: 8.38lb (3.8kg)
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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............ccoveererieereeriesee e 9-2
9.1.1  ServOmOtOr INSPECTION .....ccveieieiieeiesiee et 9-2
9.1.2  Servo AMPIlifier INSPECION......cceiiiiiieieeie s 9-3
9.1.3  Replacing Battery for Absolute ENcoder ............ccoverviiienininnenneeeeseee, 9-4

LS 22 I (010 o] == oo 011 o [P 9-5
9.2.1  Troubleshooting Problems with Alarm Displays.......c.ccccevvvvveveenieeciennenen. 9-5
9.2.2  Troubleshooting Problemswith No Alarm Display ........ccccceevevvvieeiiennnnne 9-35
923  Alarm Display Table......cccocveiiiese e 9-37
9.24  Warning DiSPlayS......ccceeeeierieieesie e seese et sae et ae e nne e 9-39
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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 guide-
lines. Increase or decrease the frequency to suit the operating conditions and envi-
ronment.

IMPORTANT

 During inspection and maintenance, do not disassemble the servomotor.
If disassembly of the servomotor is required, contact Yaskawa.

Servomotor Inspections

Noise

Action or
Problem Frequency Procedure Comments
Vibration and Daily Touch and listen. Levels higher than normal?

Exterior Dirt

According to degree

of contamination

Clean with cloth or com-
pressed air.

Disconnect servo amplifier

Insulation : . : Contact Yaskawa if the insu-
Resistance At least every year ?nd tes’; g]os(L)J\I/atlg/ln ret5|s- lation resistance is below
Measurement ance a  uS 10MW.
exceed 10MW.*

: Remove servomotor from ; :
Qil Seal At least every 5000 : : Applies only to motors with
Replacement hours &iﬁ’hme and replace oil oil seals.

The user should not disas-

Servomotor At least every 20000
Overhaul hours or 5 years Contact Yaskawa. semble and clean the servo-

motor.

*
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9.1.2 Servo Amplifier Inspection

For inspection and maintenance of the servo amplifier, follow the inspection proce-
duresin thefollowing table. Perform inspection and maintenance at least once every
year. Other routine inspections are not required.

Servo Amplifier Inspections

Action or

Problem Frequency Procedure Comments

Check for dust, dirt, and oil Clean with com-
on the surfaces. pressed air.

Clean interior and

cireuit boards 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.

Periodical Part Replacement

Standard
Part . Replacement Method
Replacement Period
Cooling fan 4t0 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.
Aluminum electrolytic . A .
capacitor on circuit 5 years Test. Replace with new circuit board, if nec-
board essary.

Operating Conditions:

Ambient Temperature: Annual average of 30°C
Load Factor: 80%, maximum.
Operation Rate: 20 hours/day, maximum.

9-3



Sigmall User’'s Manual Chapter 9: Inspection, Maintenance, and Troubleshooting

9.13

Replacing Battery for 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 asignal from the absolute encoder
when the power to the servo amplifier isturned 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 datawill be lost when the control power to the servo amplifier is turned OFF

and the encoder cable is disconnected from the battery. If the dataislost, refer to 5.7.4 Initializing the
Absolute Encoder and follow the procedure to initialize the absolute encoder.
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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.

Note: “A.--",isnot an aarm.

Contact Yaskawa if the problem has not been solved after following the described
procedures.

] 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.

Cause of the Problem Solution

Power turned OFF during param- | ° Initialize P;rametefs using
A eter write. Alarm occurred at next Fn005 and reinput user set-

tings.
power ON. « Replace servo amplifier.
B Circuit board (1PWB) defective. Replace servo amplifier.
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] A.03
A.03: Main Circuit Encoder 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 Ei:\i/g:uit board (1PWB or 2PWB) defec- Replace servo amplifier.
[ 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 pre- | ¢ Reset all parameters in range.
viously set or loaded. « Otherwise, reload correct parameter.
Circuit board (1LPWB) defective. Replace servo amplifier.

9-6



Sigmall User’'s Manual Chapter 9: Inspection, Maintenance, and Troubleshooting

| A.05
A.05: Servomotor And Amplifier Combination 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. — A B
Cause of the Problem Solution
The range of servomotor capacities
: Replace the servomotor so that an
A tehx"’(lztece%rége combined has been acceptable balance is achieved.
B \I/Evﬂﬁcé%ei;r%%reameters have not been 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 When Servo ON (S-ON)
operation. ?’GB ’HD’ E, signal is turned ON. C,D
At power ON. —C
Cause of the Problem Solution
Shorted wiring between servo ampli- .
A fier and servomotor. Check and correct wiring.

B Shorted servomotor U, V, or W
phase.

c « Defective circuit board (1PWB) .
« Defective power transistor.

Replace servomotor.

Replace servo amplifier.

Defective current feedback circuit,

D power transistor, DB circuit, or circuit | Replace servo amplifier.
board.

E Ambient temperature of the servo Alter conditions so that the ambient
amplifier greater than 55°C. temperature is below 55°C.
Inadequate air flow around the heat Providing sufficient space as speci-
sink. fied.

G Fan stopped. Replace servo amplifier.

Servo amplifier is operating under an
overload. Reduce load.

Note: Problems E to H can occur using a servo amplifier with a capacity of 1.5 to 3kW.
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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 When the control power
operation. A.B is turned ON. D

About 1s after main circuit

power is turned ON. I~ AB.C
Cause of the Problem Solution
A Malfunctioning regenerative transistor. Replace servo amplifier.
: : . Replace servo amplifier or regenera-

Regenerative resistor is open. tive resistor.
c 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

Regenerative power exceeds the Use an external regenerative resistor

A limit that matches the regenerative power
: capacity.
Alarm occurs although an external
B regenerative resistor is used and the Correct parameter Pn600.

temperature rise of the regenerative
resistor is small.
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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 When control power
operation. A /B, C,D is turned ON. =

When main circuit

power is turned ON. A, D
Cause of the Problem Solution
Power supply voltage is not within the
A range of specifications. Check power supply.
B Load exceeds capacity of the regenera- | Check specifications of load inertia
tive unit. and overhanging load.
C Malfunctioning regenerative transistor.
D Defective rectifying diode. Replace servo amplifier.
E Defective servo amplifier.
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[ A4l
A.41: Main Circuit 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 When control power
operation. A, B, C is turned ON. D

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.
C Defective rectifying diode. Replace servo amplifier.
D Defective servo amplifier.
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[ A.51
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

Incorrect servomotor wiring.

Check and correct wiring. (Check for
U-, V-, and W-phase wiring errors.)

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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Overload: High Load

The alarm output, status, and remedy for A.71 are the same asfor A.72.

] A.71
A.71:
] A.72

A.72: Overload: Low Load. (Seethefollowing page for details).

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. C
When speed reference
is entered.
No servomotor
rotation. B
During servomotor
operation. B
Cause of the Problem Solution
A Incorrect or disconnected servomotor | Check wiring and connectors at the
wiring. servomotor.
Reduce load torque and inertia. Oth-
B Load greatly exceeds rated torque. erwise, replace with a larger capacity
servomotor.
C 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 servo motors from overload. Allowable power for the servo amplifi-
ersislimited 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

—
L
Q
£
= 100
(@] -
< High Overload
© Region (A.71)
[¢B)
o
O 10

5

1

Rated torque + Maximum torque
Approx. >
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.
B: Other servomotors similar to the SGMAH, SGMPH, SGMGH, and SGMSH.
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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 . .
A speed, the combined inertia of the motor, and . Sgg#ecsstehfh(reoltggg?r?lefti?Ed'
load (rotation energy) exceeds the capacity of the | | Minimize use of the dvnamic brake
dynamic brake resistor built into servo amplifier. y :
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
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 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 the
power ON/OFF. main circuit power.
Defective circuit board (1PWB). Replace servo amplifier.
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] A.TA
A.7A: Heat Sink Overheated

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

When control power

operation. A, B, is turned ON. E
C,D
Cause of the Problem Solution
A The ambient temperature of the servo | Alter conditions so that the ambient
amplifier exceeds 55°C. temperature goes below 55°C.
B Isrilr?gequate air flow around the heat Provide sufficient space as specified.
C Fan stopped. Replace servo amplifier.
Servo amplifier is operating under
D overload. Reduce load.
E Defective servo amplifier. Replace servo amplifier.

Note: Thisalarm tends to occur only with a servo amplifier of 30 to 1000W.
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[ A.81
A.81: Absolute Encoder Backup Power Supply 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

Pn002.2 =1 — C
Cause of the Problem Solution
The following power supplies to the
A absolute encoder both failed: Follow absolute encoder setup proce-
* +5V supply dure.
« 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. A, B
Cause of the Problem Solution
) » Follow absolute encoder setup pro-
A Error during encoder memory cedure.
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=0o0r 2 A B, C

When parameter

Pn002.2 = 1 — C
Cause of the Problem Solution
A « Disconnected battery. Check and correct battery connec-
« Defective battery connection. tion.
Install a new battery while the control
B Battery voltage below specified value. | power to the servo amplifier is ON.
Specified value: 2.7V. After replacement, cycle the power
OFF and ON again.
C Defective circuit board (1PWB). Replace servo amplifier.

Note: No alarm will occur at the servo amplifier isthe 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
At power ON. — A operation. — B
Cause of the Problem Solution
Replace servomotor if error occurs

A Malfunctioning absolute encoder. frequently.

Check and correct wiring around the
: : encoder, (grounding of servomotor,
B gpg;?g?nnglneg{:é in encoder caused separation of encoder and power

y cables, insertion of rotoidal cores
onto cables to reduce noise, etc.)

9-22



Sigmall User’'s Manual Chapter 9: Inspection, Maintenance, and Troubleshooting

] 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 motor | Turn ON power supply with the servo-
speed exceeding 200rpm. motor 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 survomotor operation. —— A B ?/s\lmerrr\]g&eoc:ﬁntrol panel C.D
Cause of the Problem Solution

A The ambient temperature of the ser- Alter conditions so that the ambient
vomotor is high. temperature goes below 40°C
Servomotor is operating under over- Reduce load.
load.

C Circuit board (1PWB) defective. Replace servo amplifier.

D Encoder defective. Replace servo amplifier.
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[ | A.bl, A.b2
A.bl: Reference Speed Input Read Error
A.b2: Reference Torque Input Read 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 operation. |—— A B At power ON. — C
Cause of the Problem Solution
Error in reference read-in unit (A/D :
A Converter, etc.). Reset alarm and restart operation.
Faulty reference read-in unit (A/D .
Converter, etc.). Replace servo amplifier.
C Defective circuit board (1PWB). Replace servo amplifier.
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] A.C1l
A.C1l: Servo Overrun

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)
Atpower ON. signal is turned ON. A,B,C,D

When parameter

PnSOA.1=7. D When the speed reference
is entered. A, B, C
Within 1 to 3s after
power is turned ON.
When parameter
Pn50A.11 7. — A,B,C,D
Cause of the Problem Solution
A Incorrect or disconnected servomotor | Check wiring and connectors at the
wiring. servomotor.
Incorrect or disconnected encoder Check wiring and connectors at the
wiring. encoder.
C Defective encoder. Replace servomotor.
D Defective circuit board (1PWB). Replace servo amplifier.
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| A.C8
A.C8: Absolute Encoder Clear Error and Multi—turn Limit Setting 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

When resetting the multi-turn
At power ON. A, B clear encoder alarm. A, B
Cause of the Problem Solution
A Encoder defective. Replace servomotor.
B Servo amplifier defective. Replace servo amplifier.
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n A.C9

A.C9: Encoder Communications 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

During servomotor operation.

A/B,C

At power ON.

Cause of the Problem

Solution

Incorrect or disconnected encoder
wiring.

Check wiring and connectors at the
encoder.

@

Defective encoder.

Replace servomotor.

Defective servo amplifier.

Replace servo amplifier.
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] A.CA

A.CA: Encoder Parameter 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 Defective encoder. Replace servomotor.
B Defective servo amplifier. Replace servo amplifier.

n A.Ch
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.
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Status and Remedy for Alarm

At power ON. — A.B
Cause of the Problem Solution
A Incorrect or disconnected encoder Check wiring and connectors at
wiring. encoder.
B Defective encoder. Replace servomotor.
C Defective servo amplifier. Replace servo amplifier.
[ A.CC

A.CC: Multi-Turn Limit Disagreement Alarm

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

Incorrectly set Multi-Turn Limit Setting
A parameter (Pn205) in the servo
amplifier.

Change the value in parameter
Pn205.

First verify that the Multi-Turn Limit
Setting parameter (Pn205) is set cor-
rectly in the servo amplifier. While in
the active alarm state, change the
setting in the encoder Multi-Turn Limit
Setting parameter (Pn205) using
function Fn013.

No Multi-Turn Lmit value set in the
encoder.
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n A.dO
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. At power ON. —

During high speed
rotation. A

When a long reference
is entered during
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 prob-
lem persists, replace with a larger
capacity motor.

Position reference pulse frequency
was too high.

eIncrease or decrease reference
pulse frequency.

*Add smoothing function.
«Correct electronic gear ratio.

Circuit board (1LPWB) defective.

Replace servo amplifier.
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[ A.F1
A.F1: Power Line Open Phase

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF ON OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When the main circuit's When the control power
power supply is turned ON. A, B is turned ON. C
Cause of the Problem Solution
» Check power supply.
A One phase (L1, L2, or L3) of the main * Ccr)]v(\e/glr(;,\lljrm? of the main circuit
circuit power supply is disconnected. . (p:heck M(F.)‘,‘():)E/i noise filter, mag-
netic contactor.
There is one phase where the line
voltage is low. Check power supply.
C Servo amplifier defective. Replace servo amplifier.

Note: A and B tend to occur in aservo amplifier with a capacity of 500W or higher.
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[ CPF00
CPFOQ0: Digital Operator Transmission Error 1
Thisaarm 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
When the digital operator
is connected before or after
the servo amplifier has been A, B,
turned ON. C,D
Cause of the Problem Solution
Cable defective or poor contact . ;
A between digital operator and servo . ggelcgcgocn;kﬁgtor connections.
amplifier. P :
: : Separate digital operator and cable
Malfunction due to external noise. from noise source.
C Digital operator defective. Replace digital operator.
D Servo amplifier defective. Replace servo amplifier.
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| CPFO1
CPFO1: Digital Operator Transmission Error 2
Thisaarm 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 |
operation. A,B,C,D
Cause of the Problem Solution

Cable defective or poor contact
A between digital operator and servo
amplifier.

* Check connector connections.
* Replace cable.

Separate digital operator and cable

Malfunction due to external noise from noise source.

C Digital operator defective. Replace digital operator.
D Servo amplifier defective. Replace servo amplifier.
] A.--

A.- -2 Normal Operation
Thisisnot 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.
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9.2.2Troubleshooting 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.

Troubleshooting Table No Alarm Display

Symptom Cause Comment Solution

Check voltage between power
supply terminals.

Check terminals of connec-

Power not connected Correct the power circuit.

Loose connection tors (CN1, CN2). Tighten any loose parts.
Connector (CN1) external Check connector (CN1) exter- | Refer to connection diagram
wiring incorrect nal wiring and correct wiring.

Servomotor or encoder wir-

ing disconnected. - REEOAEED e

Reduce load or replace with
larger capacity servomotor.

Correctly input speed/position

Overloaded Run under no load.

No speed/position refer- Check reference input pins.

ences input references.
: Check settings of parameters :
?gtr\é(t)gr]totor does | /S—ON is turned OFF PN50A.0 and Pn50A. 1. Turn /S-ON input ON.
: : Refer to section 5.3.5 and set
/P—CON input function set- ;
R Check parameter Pn000.1. parameters to match applica-
ting incorrect fion.
Reference pulse mode . Correct setting of parameter
selection incorrect. Refer to section 5.2.2 Pn200.0.
Encoder type differs from Incremental or absolute Set parameter Pn002.2 to the
parameter setting. encoder? encoder type being used.
P-OT and N-OT inputs are : Turn P-OT and N-OT input
turned OFF. Refer to section 5.1.2. signals ON.
: . Check status of error counter :
CLR input is turned ON clear input. Turn CLR input OFF.
SEN input is turned OFF. X\ég%n absolute encoder is Turn SEN input ON.
Servomotor .
moves suddenly, _Ser\_/omotortor encoder wir- | Relj[er to chapter 3 and cor-
then stops ing incorrect. rect wiring.
Suddenly stops Alarm reset signal (/ALM- Remove cause of alarm. Turn
during operation . ;
and will not RST) is turned ON because | — alarm reset signal (ALM-
an alarm occurred RST) from ON to OFF.
restart
Check the connections of the
Unstable servo- Defective wiring connection | power lead (U-, V-, and W- Tighten any loose terminals
motor speed. to the motor. phases) and the encoder con- | or connectors

nectors.
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Symptom

Cause

Comment

Solution

Servomotor vibrates
at approximately 200
to 400Hz.

Speed loop gain value too
high.

Reduce speed loop gain
(Pn100) preset value.

Speed/position reference
input wire too long.

Minimize length of speed/
position reference input
Iwire, with impedance not
exceeding several hundred
ohms

Speed/position reference
inputwire is bundled with
power cables.

Separate reference input
wire at least 30cm from
power cables.

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 over-
heated

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 rep-
resentative if defective.

Machine causing vibra-
tions

Foreign object intrusion, dam-
age, or deformation of sliding
parts of machine.

Consult with machine man-
ufacturer.

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 outiuts is given in the following table.
Alarm Display Table

Alarm Code Output

Alarm ALM _
. Alarm Name Description
Display | ALO1 | ALO2 | ALO3 | Output
A02 Parameter Breakdown” EEnPoTrggf. data of servo amplifier is
Main Circuit Encoder Detection data for power circuit is
A.03
Error abnormal.
OFF OFF OFF OFF - — -
A04 Parameter Setting The parameter setting is outside the
' Error allowable setting range.
A0S Servomotor and Ampli- | Servo amplifier and servomotor
) fier Combination Error capacities do no match each other.
o o Heat An overcurrent flowed through the
vercurrent or Hea IGBT.
A.10 ON OFF OFF OFF Sink Overheated? Heat sink of servo amplifier was over-
heated.
A30 Regeneration Error « Regenerative circuit is faulty
) Detected * Regenerative resistor is faulty.
ON ON OFF OFF R i .
: egenerative energy exceeds regen-
A.32 Regenerative Overload erative resistor capacity.
A.40 Overvoltage p‘/ilg;]n circuit DC voltage is excessively
OFF | OFF ON OFF ———— — ol
A4l Undervoltage Il\g\?vln circuit DC voltage is excessively
Rotational speed of the motor is
A.51 ON OFF ON OFF Overspeed excessively high.
The motor was operating for several
T seconds to several tens of seconds
ATl Overload: High Load under a torque largely exceeding rat-
ings.
The motor was operating continu-
A.72 Overload: Low Load ously under a torque largely exceed-
ing ratings
ON ON ON OFF When the dynamic brake was
AT3 Dynamic Brake Over- applied, rotational energy exceeded
) load the capacity of dynamic brake resis-
tor.
A74 Overload of Surge Cur- | The main circuit power was frequently
) rent Limit Resistor turned ON and OFF.
A7A Heat Sink Overheated | The heat sink of servo amplifier over-

heated.
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Alarm Alarm Code Output ALM o
. Alarm Name Description
Display | ALO1 | ALO2 | ALO3 | Output
All the power supplies for the abso-
A.81 gbssluteEEnc*o der lute encoder have failed and position
ackup Error data was cleared.
e Encoder Checksum The checksum results of encoder
' Error’ memory is abnormal.
A83 Absolute Encoder Bat- Battery voltage for the absolute
) tery Error encoder has dropped.
A.84 'é:)rz(:lme Encoder Data Received absolute data is abnormal.
OFF OFF OFF OFF The encoder was rotating at high
A.85 é?/z?éli)teee%ncoder speed when the power was turned
ON.
A86 Encoder Overheated i'l;ht%cl)na?éﬂal temperature of encoder
Abl Reference Speed Input | The A/D converter for reference
) Read Error speed input is faulty.
Ab2 Reference Torque The A/D converter for reference
) Input Read Error torque input is faulty.
AbE System Alarm” 2\ rﬁgﬁ%eeT error occurred in the servo
A.C1 gg{‘é&g&’ errun The servomotor ran out of control.
Absolute Encoder .
Clear Error and Multi- The multi-turn for the absolute
A.C8 Turn Limit Setting encoder was not properly cleared or
Error” set.
ACO ON OFF ON OFF Encoder Communica- | Communications between servo
: tions Error” amplifier and encoder is not possible.
A.CA E?r(;(:g er Parameter Encoder parameters are faulty.
A.Cb Encoder Echoback Contents of communications with
) Error” encoder is incorrect.
; P Different multi-turn limits have been
A.CC ON OFF ON OFF aMgurlé';Tl]JéRtL'm't Dis- set in the encoder and servo ampli-
fier.
AdoO ON ON OFF OFF (F;(\)lzlrt;%r;vError Pulse Et%?t(lgzseorg?.r pulse exceeded param-
AF1 OFE ON OFE OFE Eﬁ\évgé Line Open 8gienpphoaﬁgrlzﬁgpt“;onnected in the
CPF00 L _ | Digital operator (JUSP-OP02A-2)
Not Specified rl?qliglst%r?gﬁ:)a:’tor Trans fails to communicate with servo
CPFO1 amplifier (e.g., CPU error).
A.-- OFF | OFF | OFF | ON Not an error Normal operation status
Notes: 1. OFF:Output transistor is OFF.

ON:; Output transistor is ON.
2. (*) Theseaarmsarenot reset for thealarm reset signal (/ALM-RST). Eliminate the cause of the
alarm and then turn OFF the power supply to reset the alarms.
3. (*) Thisalarm display appears only within the range of 30 to 1000W.
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9.2.4 Warning Displays

The correlation between warning displays and warning code outputs is shown in the

following table.

Warning Displays and Outputs

Warning Warning Code Outputs Warning _ _
Displa Name Meaning of Warning
ISplay ALO1 ALO2 ALO3
This warning occurs before either of
the overload alarms (A.71 or A.72)
A91 ON OFF OFF Overload occurs. If the warning is ignored and
operation continues, a regenerative
overload alarm may result.
This warning occurs before the
. regenerative overload alarm (A.32)
A.92 OFF ON OFF Ssgﬁggl('jatlve occurs. If the warning is ignored and
operation continues, a regenerative
overload alarm may result.
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A Host Controller Connection Examples

This appendix provides examples SGDH servo amplifiers con-
nected 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..........cccceevereeievceeseeieseennns A-2
A.2 Connecting the CP-9200SH Servo Controller Module (SVA) ......cocevveceeeenens A-3
A.3 Connecting the GL-series B2813 Positioning Module............ccccceveeveeieneennens A-4
A.4 Connecting OMRON's C500-NC221 Position Control Unit...........ccccceeveieennens A-5
A.5 Connecting OMRON's C500-NC112 Position Control Unit...........cccccceeviveennne A-6
A.6 Connecting MITSUBISHI's AD72 Positioning UNit..........c.ccoooeeieninnenienennnens A-7
A.7 Connecting MITSUBISHI's AD75 Positioning Unit..........c.cccooeeienennenienieennens 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.

Servopack
SGDM
LiC
L2C
L1
L2 Servomotor
Yaskawa's
MC20 *1 é) U A
MC Unit Svi v 52
*2
PA ; m PAO w ce
*PA ! } *PAO <)
PB i l - | PBO D (4)
“PB l : *PBO I
PC > 1 : PCO b
*PC 6 Pl *PCO o
7 | | ! ‘
T &8 el
‘ ‘ CN2
9 ! !
BAT o s | ; BAT (+)
BATO : ‘ BAT (-)
| |
+24V i: : ; +24VIN
SVON " ; ; SON
} Il
PCON ‘ ; PCON
SEN 11 ] ‘ SEN
O0SEN 12 Pl SG
15 l i
ALMRST 6 | i ALMRST
ALM o ! | ALM+
ALMO ‘\ ./ ALM-
FG (connector frame) h

These pin numbers are the same for SV2 to SV4.
E indicates twistedpair wires.
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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 control-
ler Module (SVA). Inthisexample, the servo amplifier isused in Speed Control Mode.

Servopack Servomotor
SGDM
L1C
. L2c U
Yaskawa's 1 A (1)
v
CP9200SH SVA L o)
1 D
D 5@
cnt )
T T
17 | |
+24V m 4z +24VIN b (
22 | | 40 [
DOO ‘ ‘ SON L
47
Dpo1 P i 1 41 PCON |
DO2 l 1 43 NOT CN2
DO3 48 ; ; 42 POT
24 | |
DO4 ‘ 44 ALMRST
19 I I
DI2 ; : 2L TGON+
| \ 28 TGON-
43 ! !
DI : : = VCMP+
! ! 26 VCMP-
18
DIO ! ! 2 SRDY+
| ! 80 SRDT-
44 | |
pis O, : : 31 ALM+
024V ] ; 32 ALM-
21
- —p I i o BAT (+)
. T  ra— BAT (-)
SENS } ! 4 SEN
SENSG 26 L 2 sG
3 I I
INA ‘ ‘ A VREF
ov 4 Pl 6 sG
I I
TLIMP ; ‘ ; TREF
TLIMPG ‘ ;
PA 10 | |
[} T
11
PAL () i i
I
PB 13 } |
PBL ” } |
PC O~ ‘ :
PCL w
9 | |
PGOV ‘ '
Connector shell

* ‘P indicates twistedpair wires.
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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 Position-
ing Module. In this example, the servo amplifier is used in Position Control Mode.

Servopack

*2

024V +24 V Yaskawa's Servomotor
A1)
JAMSCB2813
B (2
C (3
SERVO
D(4
NORMAL PULSE 4)

DECELERA  *PULSE
TION LS

3 SIGN A
O START o
*SIGN o

O sTOP CLR L s
*CLR *
ov CN2

33
34
35
36
19
20
1

+24V 024V

PA
PA

PB
*PB

PC
*PC
ov
ov
ov

FG

ERROR

*

The ALM signal is output for approximately two seconds when the power is turned ON. Take this into consid
eration when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop
main circuit power supply to the Servopack.

* . Set user constant Pn200.0 to 1".

* . Connect the shield wire to the connector shell.

P indicates twistedpair wires.

*

A-4



Sigmall User’'s Manual

Appendix A: Host Controller Connection Examples

A.4 Connecting OMRON's C500-NC221 Position Control Unit

The following diagram shows an example of connecting to an OMRON C500-NC221
Position Con trol Unit. In this example, the servo amplifier is used in Speed Control

Mode.

1/0 Power Supply

»+24 V

C500NC221 voavt

» 024V

(Made by OMRON)

X axis (Y axis)

+24V

CCWLX

STPX
ORGX
EMGX
CWLX

DC GND

ON when
positioning
( canceled.

ON when
—\ proximity
detected.

i}

CN1

DC GND

+24V

OuUT1X

XOouT
XAG

tor shell

*2 Connec

VREF (TREF)
SG

PAO
*PAO
PBO
*PBO
PCO
*PCO

Servopack
SGDM
L1C Servomotor
L2C U A1)
9 v B(2
L2 c@3
w ®)
a Oy—"
|
[
[
ALM+ -CNl
ALM- POT 42
3Ry
+24VIN
NoT (48 024V
4RY
SON

* . The ALM signal is output for approximately two seconds when the power is turned ON. Take this into consider
ation when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop

main circuit power supply to the Servopack.

*_ Connect the shield wire of the 1/0O cable to the connector shell.

* . P indicates twistedpair wires.

Note pnly signals applicable to OMRON's C500NC221 Position Control Unit and Yaskawa's SGDM Servopack

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.

C500NC112 1/0 Power Supply

(Made by OMRON)

L+
+12VE

EMERGENCY STOR
EXTERNAL
INTERRUPT

ORIGING

Servopack

PC

(0]
*PCO

ALM+
ALM-

+24VIN
SON

POT
NOT

Servomotor

012v

1|

External

power

supply
+24 'V

* . The ALM signal is output for approximately two seconds when the power is turned ON. Take this into consider

ation when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop
main circuit power supply to Servopack.

* . Set user constant Pn200.0 to 1".

* . Manufactured by Yaskawa Controls Co.
Note Only signals applicable to OMRON's C500NC112 Position Control Unit and Yaskawa's SGDM Servopack

are shown here.

A-6



Sigmall 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 Posi-
tioning Unit. In this example, the servo amplifier is used in Speed Control Mode.

Servopack
SGDM
I/0 Power Supply Lic
i ] p +24 L2C
| L L1
AD 72 | +24v = »024 V L2
(Made by MITSUBISHI) *2 L3
CONT
1 ) {ON when -
2 70‘0 ¢ |positioning is
STOP 3 — { canlcleleld. I
DOG —0 O—ih{ON when
proximity is
detected. 47, +24VIN
40y soN
SVON
ALM+
READY 1Ry POT
ALM-
SPEED VREF (TREF) NOT
REFERENCE SG
\ PBO
PULSE A *4, P|
*PBO
PULSE B PAO
*PAO
PULSE C PCO

ov
ov
ov

*3 Connector

Servomotor

AQ)
B (2
cE
D (4

Jeo

CN1

42
i;il_e

024V

shell

* . The ALM signal is output for approximately two seconds when the power is turned ON. Take this into consider
ation when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop

main circuit power supply to Servopack.

* . Pin numbers are the same both for X axis and Y axis.
* . Connect the connector wire of the cable to the connector shell.

* . Pindicates twistedpair wires.

Note Only signals applicable to Mitsubishi's AD72 Positioning Unit and Yaskawa's SGDM Servopack are shown

here.|
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A.7 Connecting MITSUBISHI's AD75 Positioning Unit

The following diagram shows an example of connecting to the MITSUBISHI AD75 Posi-
tioning Unit. In this example, the servo amplifier is used in Position Control Mode.

Servopack
Servomotor
SGDM
U
LiC A
L2c v B Q)
L1 w cE
2 a
1/0 Power Supply L3 D (4)
o 1
T 24V
I Ly ¥
AD75 : T- ‘ =
(Made by Mitsubishi) | *24V ' —— > 024V
X axis
(Y axis)
26
e
® 1Ry
READY O 5 o—
ON when
14 55 positioning i
sToP p canceled. ?
SON
11 = s ON when CN1
DOG 0 O ‘ proximity is POT
detected.
24 19 PCO NOT
PGO 125 2oi¢,CO
A 31
T A
320y ALM-
3 7y PULSE
PULSE
21 8 () *PULSE
4 11y SIGN
SIGN L 22 12 7y wgi6N
2.2KW 15
CLR
5 14 “CLR
CLEAR | »3

* The ALM signal is output for approximately two seconds when the power is turned ON. Take this into consider

ation when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop
main circuit power supply to Servopack.

Note Only signals applicable to MITSUBISHI's AD75 Positioning Unit and Yaskawa's SGDM Servopack 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.1  ParaMELENS... ..o e B-2
B.2  SWITCNES......eeieie e B-5
B.3 1Nput Signal SEIECHIONS ........ccoieieieeie e nne s B-9
B.4 Output Signal SEIECLIONS.......cceeiiiiiiiiee e B-11
B.6 MONITOr MOUES ......oeeiieiii ettt B-12
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B.1 Parameters
The following list shows parameters and their settings.

Category Ps;agbeétrer Name Unit SR(:;ISS gg{:ﬁg Reference
PRO00 Egtr;cg(in Selection Basic Switches (See _ . 0000 5513%
) Function Selection Application Switches 1 512,
Function Pn001 (See notes 1 and 3). - - 0000 542,
Selection 557
Parameters i lection Application Switches 2 228,
PN002 (Fsuggtr'%;esg) - — 0000 529
Pn003 Function Selection Application Switches 3 — — 0002 6.5
Pn100 Speed Loop Gain Hz 110 2000 40 6.2.1
Pn101 Speed Loop Integral Time Constant 0.01ms 1510 51200 2000 6.2.1
Pn102 Position Loop Gain st 1 to 2000 40 6.2.1
PN103 Inertia Ratio % 0 to 10000 0 6%
Pn104 2nd Speed Loop Gain Hz 110 2000 40 —
Pn105 2nd Speed Loop Integral Time Constant 0.01ms 1510 51200 2000 —
Pn106 2nd Position Loop Gain st 1 to 2000 40 —
Pn107 Bias rpm 0to 450 0 6.2.4
Pn108 Bias Width Addition ref. units 0to 250 7 6.2.4
Pn109 Feed-forward % 0to 100 0 6.2.2
Pn10A Feed-forward Filter Time Constant 0.01ms 0to 6400 0 525
Pn10B ﬁ;cz)itig-éilated Application Switches (See . _ 0000 6.25
Pn10C Mode Switch Torque Reference % 0to 800 200 6.2.5
Pn10D Mode Switch Speed Reference rpm 0to 10000 0 6.2.5
Gain Pn10E Mode Switch Acceleration 10rpm/s 0to 3000 0 6.2.5
Parameters | Pn10F Mode Switch Error Pulse ref. units 0to 10000 0 6.2.5
Pn110 Online Autotuning Switches (See note 3.) — — 0010 6.3.4
P11l Egteeeg).l:eedback Compensation (See % 1t0 100 100 6.26
Pn112 % 0to 1000 100 —
Pn113 — 0to 10000 1000 —
Pn114 — 0to 400 200 —
Pn115 — 0to 1000 32 —
Pn116 — 0to 1000 16 —
Pn117 % 20to 100 100 —
Pn118 Reserved parameters (Do not change.) % 20to 100 100 -
Pn119 st 1to 2000 50 —
Pnl11A 0.1% 1 to 2000 1000 —
Pn11B Hz 110150 50 —
Pn11C Hz 110150 70 —
Pn11D % 110150 100 —
Pnl1E % 110150 100 —
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Parameter . Setting Default
Category Number Name Unit Range Setting Reference
Pn1lF ms 110 2000 0 —
Pn120 0.01ms 11051200 0 —
Gain
Parameters Pn121 Reserved parameters (Do not change). Hz 10 to 250 50 —
Pn122 Hz 0to 250 0 —
Pn123 % 010100 0 —
Position Control Reference Selection
Pn200 Switches (See note 3). - - 0000 5.22
Pn201 PG Divider (See note 3). plr 16 to 16384 16384 523
Pn202 Electronic Gear Ratio (Numerator) (See . 110 65535 4 525
note 3).
Pn203 Electronic Gear Ratio (Denominator) (See . 10 65535 1 525
note 3).
Position Pn204 re?sition Reference Accel/Decel Parame- 0.01ms 0t0 6400 0 6.1.2
Parameters _ — .
PN205 ?I\)/I)ultl-turn Limit Setting (See notes 1 and rev 00 65535 65535 572
513 to
Pn206 Reserved parameter (Do not change). Plrev 65535 16384 —
Position Control Function Switches (See 5.2.9
Pn207 note 3). — — 0000 6.12
Position Reference Movement Averaging
Pn208 Time (See note 3). 0.01ms 6 to 6400 0 6.1.2
Pn300 Speed Reference Input Gain O'Ogg/éégted 150 to 3000 600 521
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 rpm 0 to 10000 300 5.2.6
Speed
Parameters Pn304 Jog Speed rpm 0 to 10000 500 532
Pn305 Soft Start Acceleration Time ms 0to 10000 0 6.1.1
Pn306 Soft Start Deceleration Time ms 0to 10000 0 6.1.1
Pn307 Speed Reference Filter Time Constant 0.01ms 0to 65535 40 —
PNn308 gtgzra:ted Feed-Forward Filter Time Con- 0.01ms 010 65535 0 6.2.6
Pn400 Torque Reference Input Gain 0'%¥g32ed 10 to 100 30 5.2.7
Pn401 Torque Reference Filter Time Constant 0.01ms 0to 65535 100 6.1.5
Pn402 Forward Torque Limit % 010 800 800 513
Pn403 Reverse Torque Limit % 010 800 800 513
Torque Pn404 Forward External Torque Limit % 0to 800 100 5.13
Parameters —
Pn405 Reverse External Torque Limit % 0to 800 100 513
Pn406 Emergency Stop Torque % 0to 800 800 512
Pn407 Speed Limit during Torque Control rpm 0to 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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Category PSLar?:be;?r Name Unit Sth:gg g:{?:g Reference
Pn500 Positioning Completed Width ref. units 0to 250 7 55.3
Pn501 Zero Clamp Level rpm 0to 10000 10 543
Pn502 Rotation Detection Level rpm 1to 10000 20 555
Sequence Pn503 Speed Coincidence Signal Output Width rpm 0to 100 10 55.4
Parameters | pp504 NEAR Signal Width ref. units 1t0 250 7 55.8
Pn505 Overflow Level 256 ref. units 1to 32767 1024 6.2.1
Pn506 Brake Reference Servo OFF Delay Time 10ms 0to50 0 5.4.4
Pn507 Brake Reference Output Speed Level rpm 0 to 10000 100 54.4
PN508 E&“ﬂgé":ggi‘:&fgﬁference Output dur 10ms 1010 100 50 5.4.4
Pn509 Momentary Hold Time ms 20 to 1000 20 55.9
Pn50A Input Signal Selections 1 (See note 3). — — 2100 5.3.3
Pn50B Input Signal Selections 2 (See note 3). — — 6543 5.3.3
Pn50C Input Signal Selections 3 (See note 3). — — 8888 533
Sg?;rﬁg(t:grs Pn50D Input Signal Selections 4 (See note 3). — — 8888 5.3.3
Pn50E Output Signal Selectionss 1 (See note 3). — — 3211 5.3.4
Pn50F Output Signal Selections 2 (See note 3). — — 0000 5.34
Pn510 Output Signal Selections 3 (See note 3). — — 0000 5.3.4
Pn511 Reserved parameter (Do not change). — — 8888 —
Pn512 (n)cl)JttéJgt) 'Signal Reversal Settings (See _ . 0000 534
other PG00 E&Seegeegg{gt%? Resistor Capacity 0W ?S?ecsgtzcgt{ 0 56.1
Parameters Pn601 Reserved parameter (Do not change.) — 0 to capacity 0 —

(See note 5).

Notes: 1. Themulti-turn limitisvalid only when parameter Pn002.2 Absolute Encoder Usageisset to"2".
The value will be processed in the range of "+32767 to -32768" for other settings even if the
value is changed.
e Thereisno need to change the multi-turn limit except for in special cases. Be careful not to
change the setting unless necessary.
The setting of parameter Pn111 isvalid only when parameter Pn110.1 is set to 0.
After changing these parameters, cycle the main circuit and control power supplies to enable the
new settings.
Normally set to "0". When using an external regenerative resistor, set the capacity (W) of the
regenerative resistor.

N

The upper limit is the maximum output capacity (W) of the servo amplifier.
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B.2 Switches
The following list shows the switches and their default settings.

Digit . . Default
Parameter 9 Name Setting Description !
Place Setting
0 Direction 0 Sets CCW as forward direction. 0
' ets CW as forward direction (reverse rotation mode).
Selection 1 Sets CW as forward direction ( tat de)
0 Speed control (analog reference).
1 Position control (pulse train reference).
2 Torque control (analog reference).
3 Internal set speed control (contact reference).
4 Internal set speed control (contact reference)/Speed control
(analog reference).
5 Internal set speed control (contact reference)/Position con-
PNnooo trol (pulse train reference).
Function
: Control Method Internal set speed control (contact reference)/Torque control
g::‘gt'o” 1 Selection 6 (analog reference). 0
Switches 7 Position control (pulse train reference)/Speed control (ana-
log reference).
8 Position control (pulse train reference)/Torque control (ana-
log reference).
9 Torque control (analog reference)/Speed control (analog
reference).
A Speed control (analog reference)/Zero clamp.
B Position control (pulse tra.in reference)/Position control
(Inhibit)
2 Axis Address OtoF Sets servo amplifier axis address.
3 Reserved —
0 Stops the motor by applying dynamic brake (DB).
. Servo OFF or Alarm 1 rSetlc‘)s%sé g;eDnéotor by applying dynamic brake (DB) and then
Stop Mode :
2 Makes the motor coast to a stop state without using the
dynamic brake (DB).
0 Same setting as Pn001.0 (Stops the motor by applying DB
or by coasting.)
Pno01 1 Overtravel Stop 1 Sets the torque of Pn406 to the maximum value, decelerates 0
Function Mode the motor to a stop, and then sets it to servo lock state.
Selection ) Sets the torque of Pn406 to the maximum value, decelerates
Application the motor to a stop, and then sets it to coasting state.
Switches
0 Not applicable to DC power input: Input AC power supply
5 AC/DC Power Input through L1, L2, and (L3) terminals. 0
Selection 1 Applicable to DC power input: Input DC power supply
through (+)1 and (-) terminals.
0 ALO1, ALO2, and ALO3 output only alarm codes.
3 Warning Code Out- ALO1, ALO2, and ALO3 output both alarm codes and warn- 0
put Selection 1 ing codes. While warning codes are output, ALM signal out-

put remains ON (normal state).
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Digit . - Default
Parameter Place Name Setting Description Setting
Speed Control 0 None.
0 Option (T-REF Ter- 1 Uses T-REF as an external torque limit input. 0
minal Allocation) 2 Uses T-REF as a torque feed-forward input.
Pno02 Torque Control 0 None.
Function 1 Option (V-REF Ter- . 0
Selection minal Allocation) 1 Uses V-REF as an external speed limit input.
é\?vpi]t“c%aetison 0 Uses absolute encoder as an absolute encoder.
2 Absolute Encoder 1 Uses absolute encoder as an incremental encoder. 0
Usage U
2 ses absolute encoder as an absolute encoder.
Uses multi-turn limit.
3 Not used. 0 —
0 Motor speed: 1V/1000rpm.
1 Speed reference: 1V/1000rpm.
2 Torque reference: 1V/100%.
3 Position error:  0.05V/1 reference units.
4 Position error:  0.05V/100 reference units.
] 5 Reference pulse frequency (converted to rpm):  1V/
Analog Monitor 1 1000rpm.
Torque Reference g
0 Mor?iltjor 6 Motor speed * 4: 1V/250rpm.
Pn003 7 Motor speed ~ 8: 1V/125rpm.
Function 0
Selection 1 Analog Monitor 2 8
Application Speed Reference 9
Switches Monitor
A
B
c Reserved parameter (Do not change.).
D
E
F
2 Not used. — —
3 Not used. — —
0 Uses internal torque reference as the condition (Level set-
ting: Pn10C).
1 Uses speed reference as the condition (Level setting:
0 Mode Switch Selec- Pn10D). 0
tion 2 Uses acceleration as the condition (Level setting: Pn10E).
Pn10B o .
Gain Applica- 3 Uses error pulse as the condition (Level setting: Pn10F).
tion Switches 4 No mode switch function available.
1 Speed Loop Con- 0 P1 control. 0
trol Method 1 IP control.
2 Not used. 0 —
3 Reserved O0to2 Reserved parameter. (Do not change).
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Parameter Falagclte Name Setting Description gg{ﬁ#g
. . 0 Tunes only at the beginning of operation.
0 ;\')Agltlrl;lgdAutotunlng 1 Always tunes. 0
2 Does not perform autotuning.
Pn110 Speed Feedback 0 Enabled.
Onine Aut- L | Sompensation 1 | Disabled. !
Switches o 0 Friction compensation: Disabled.
2 Eggtg)&;%mensa- 1 Friction compensation: Small. 0
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.
0 Reference Pulse 4 A phase + B phase (x4), positive logic. 0
Form 5 Sign + pulse, negative logic.
6 CW + CCW, negative logic.
7 A phase + B phase (x1), negative logic.
Eggi(t)i%n Con- 8 A phase + B phase (x2), negative logic.
trol Refer- 9 A phase + B phase (x4), negative logic.
grt]alceegtion 0 Clears error counter when the signal goes high.
Switches L Error Counter Clear 1 Clears error counter at the rising edge of the signal. 0
Signal Form 2 Clears error counter when the signal goes low.
3 Clears error counter at the falling edge of the signal.
0 Clears error counter at the baseblock.
9 Clear Operation 1 (?r?l)e/s;/v Ttoht (c:IEgr ;grc]); Iu):.ounter. (Possible to clear error counter 0
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.
0 Position Reference 0 Acceleration/deceleration filter.
. Filter Selection 1 Average movement filter.
Position Con- 1 Position Control Disabled. 0
tsrf/)\:it'::l#z]ecs“on Option Uses V-REF as a speed feed-forward input.
2 —
3 —
0 Notch Filter Selec- 0 Disabled.
Pn408 tion 1 Uses a notch filter for torque reference.
Torque Control 1 0
Function
Switches 2 Not used. — —
3
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B.3 Input Signal Selections
The following list shows input signal selections and their default settings.

Parameter Digit Name Setting Description Defa_\ult
Place Setting
0 Sets the input signal allocation for the sequence
0 Input Signal Allocation Mode to the same one as for the SGDH 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.
7 Sets signal ON.
8 Sets signal OFF.
. /5-ON Signal Mapping (Servo 9 :r?gﬂtts{ etntre“:]eé;{.erse signal from the SI0 (CN1-40) o 50
Pn50A ON when low.) - :
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 Sl4 (CN1-44)
input terminal.
E Inputs the reverse signal from the SI5 (CN1-45)
input terminal.
F Inputs the reverse signal from the S16 (CN1-46)
input terminal.
IP-CON Signal Mapping .
2 (Pcontrol when low..) OtoF Same as above. 1: SI1
P-OT Signal Mapping .
3 (Ovetravel when high.) OtoF Same as above. 2. SI2
N-OT Signal Mapping (Over- .
0 travel when high.) OtoF Same as above. 3: SI3
IALM-RST Signal Mapping .
1 (Alarm reset when low.) OtoF Same as above. 4. Sl4
P58 IP-CL Signal Mapping
- | | .
2 (Torgque control when low.) OtoF Same as above. 5: SI5
IN-CL Signal Mapping .
3 (Torque control when low.) O0to8 Same as above. 6: SI6

B-8



Sigmall User’'s Manual Appendix B: List of Parameters

Digit . _ Default
Parameter Place Name Setting Description Setting
ISPD-D Signal Mapping
0 (Internal Set Speed Selec- OtoF Same as above. 8. OFF
tion)
ISPD-A Signal Mapping
1 (Internal Set Speed Selec- OtoF Same as above. 8. OFF
Pn50C tion)
ISPD-B Signal Mapping
2 (Internal Set Speed Selec- 0 toF Same as above. 8: OFF
tion)
IC-SEL Signal Mapping (Con- .
3 trol Mode Switching) OtoF Same as above. 8. OFF
/ZCLAMP Signal Mapping .
0 (zero Clamping) OtoF Same as above. 8. OFF
/INHIBIT Signal Mapping .
Pn50D ! (Disab ling Reference Pulse) OtoF Same as above. 8: OFF
IG-SEL Signal Mapping (Gain .
2 Switching) OtoF Same as above. 8: OFF
3 (Reserved) OtoF Same as above. 8: OFF

Note: * When Pn50A.0isset to O for the SGDH servo amplifier, only the following modes are compatible:
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.
0 ICOIN Signal Map- 1 Outputs from the SO1 (CN1-25, 26) output terminal. 1501
ping 2 Outputs from the SO2 (CN1-27, 28) output terminal. '
3 Outputs from the SO3 (CN1-29, 30) output terminal.
Pn50E /V-CMP Signal .
1 Mapping 0to3 Same as above 1: 501
2 Qi-r%ON Signal Map- 0to3 Same as above 2:502
3 i)?ngDY Signal Map- 0to3 Same as above 3:503
0 fCLT Signal Map- 0to3 Same as above
ping
1 /p\|/r|1_gT Signal Map- 0to3 Same as above
Prs0F /BK Signal M
ignal Ma
2 ping 9 p 0to3 Same as above 0: Not
JWARN Signal M used
3 ping Ignal Map- 0to3 Same as above
0 g}lr%AR Signal Map- 0to3 Same as above
Pn510 Reserved 0to3 Same as above
Not used. 0 — 0
Not used. 0 — 0
Output Signal 0 Output signal is not reversed.
0 Reversal for SO1 - )
(CN-25 and 26) 1 Output signal is reversed.
Output Signal 0 Output signal is not reversed. 0: Not
1 Reversal for SO1 - i rersed
Pn512 (CN-25 and 26) 1 Output signal is reversed. reverse
Output Signal 0 Output signal is not reversed.
2 Reversal for SO1 - i
(CN-25 and 26) 1 Output signal is reversed.
3 Not used. — — 0
Note 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.5 Auxiliary Functions
The following list shows the available auxiliary functions.

Parameter Function
Fn000 Alarm traceback data display.
Fn0O1 Rigidity setting during 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.
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 parameters from being changed).
Fn011 Motor models display.
Fn012 Software version display.
Fno13 Multi-Turn Limit Setting: Change when a Multi-Turn Limit Disagreement Alarm
(A.CC) occurs.
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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 Lenfi?;ence Amount of position error
Value for the processable regenerative
Un00OA Regenerative load rate % power as 100%
Displays effective torque in 10s cycle.
Value for the processable power when
Un00B Power consumed by DB resistance | % dynamic brake is applied as 100%
Displays effective torque in 10s cycle.
Un0o0oC Input reference pulse counter — Displayed in hexadecimal.
Un00D Feedback pulse counter — Displayed in hexadecimal.
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