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A WARNING

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

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

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

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

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

A WARNING

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

A CAUTION

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

©Yaskawa, 2000

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior permission
of Yaskawa. No patent liability is assumed with respect to the use of the information contained herein. Moreover,
because Yaskawa is constantly striving to improve its high-quality products, the information contained in this

manual is subject to change without notice. Every precaution has been taken in the preparation of this manual.
Nevertheless, Yaskawa assumes no responsibility for errors or omissions. Neither is any liability assumed for
damages resulting from the use of the information contained in this publication.
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Using This Manual
[ Intended Audience

This manual is intended for the following users.

* Those designing Sigma II Series servodrive systems.

* Those installing or wiring Sigma II Series servodrives.

* Those performing trial operation or adjustments of Sigma II Series servodrives.
* Those maintaining or inspecting Sigma II Series servodrives.

[ Description of Technical Terms

In this manual, the following terms are defined as follows:

* Servomotor=Sigma Il Series SGMAH/SGMPH/SGMGH/SGMSH servomotor.

* Servo Amplifier = Sigma II 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 a host computer and peripheral devices.

[ Indication of Inverted Signals

In this manual, the names of inverted signals (ones that are valid when low) are

written with a forward slash (/) before the signal name, as shown in the following
equations:

* /S-ON=S-ON
* /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.

] Checking Products upon Delivery

A . CAUTION

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

] Installation

A CAUTION

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

| Wiring

A WARNING

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

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

* Required for 200V, 11kW and 15kW amplifiers:
Contact Yaskawa for connector kit information.

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

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

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

X1
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A CAUTION

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

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

| Operation

A CAUTION

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

A CAUTION

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

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

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

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

Xii
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[ Maintenance and Inspection

A WARNING

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

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

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

A CAUTION

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

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

[ | General Precautions

Note the following to ensure safe application:

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

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

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

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

* Yaskawa will not take responsibility for the results of unauthorized modifications of this product. Yaskawa
shall not be liable for any damages or troubles resulting from unauthorized modification.

Xiii
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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 Sigma II Series Products on Delivery..........ccccoevvvivivienciieenieeennen. 1-2
1.1.1 SEIVOIMOTOTS ...eiiiiieeiiieeeiie ettt et ettt et e et e e e s s 1-2
1.1.2 SErvVO AMPITIETS ...eieiiiiieiiieciie ettt e b eas 1-4

1.2 Product Part NAMES .......cceeiiiiiiiiiiiieeeee et 1-5
1.2.1 SEIVOIMOTOTS ...eiiiiiieiiieeeiie ettt ettt ettt et e e e s as 1-5
1.2.2 SErvVO AMPITIETS ...eieiiiieeiiieciie et e e seaeeeas 1-6
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Chapter 1: Checking Product and Part Names

1.1 Checking the Sigma II Series Products on Delivery

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

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

Initial Inspection

Comments

Are the delivered products
the ones that were ordered?

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

pages)

Does the servomotor shaft
rotate smoothly?

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

Is there any damage?

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

Are there any loose screws?

Check screws for looseness using a
screwdriver.

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

1.1.1 Servomotors

[ External Appearance and Nameplate Example

Rated output

Servomotor model

AC SERVO MOTOR
TYPE SGMSH—10ACA21
w N-m A
1000 3.18 5.7
r/Mmin 3000 9707 <+
S/N_V71007-1 -001
¥ YASKAWA ELECTRIC
JAPAN

J

Serial number Manufacturing date ——

Rated motor speed
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Model Numbers

Standard Servomotors

SGMPH-01AAA2S

Sigma |l Series Servomotor NameJ
SGMAH
SGMPH
SGMGH
SGMSH
SGMUH

Servomotor Capacity (See Table 1.1)

Power Supply
A: 200V
B: 100v*
D: 400V

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

Serial Encoder Specifications (See Table 1.2)

—l_— Brake and Qil Seal Specifications

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

E: S+C

-Shaft End Specifications
(See Table 1.3)

.Design Revision Order
A SGMAH
SGMPH

SGMGH (1500rpm)
SGMSH

SGMUH
E: SGMPH (IP67 waterproof specification)

Table 1.1: Servomotor Capacity (kW)
Svmbol SGMAH | SGMPH | SGMGH | SGMSH | SGMUH Svmbol SGMAH | SGMPH | SGMGH | SGMSH | SGMUH
mbo mbol
y 3000rpm | 3000rpm | 1500rpm | 3000rpm | 6000rpm d 3000rpm | 3000rpm | 1500rpm | 3000rpm | 6000rpm
A3 0.03 — — — — 15 — 1.5 — 1.5 1.5
A5 0.05 — — — — 20 — — 1.8 2.0 —
01 0.1 0.1 — — — 30 — — 2.9 3.0
02 0.2 0.2 — — — 40 — — — 4.0
04 0.4 0.4 — — — 44 — — 4.4 —
05 — — 0.45 — — 50 — — — 5.0 —
08 0.75 0.75 — — — 55 — — 5.5 — —
09 — — 0.85 — — 75 — — 7.5 — —
10 — — — 1.0 1.0 1A — — 11 — —
13 — — 1.3 — — 1E — — 15 — —
Table 1.2: Serial Encoders
Code Specification SGMAH | SGMPH | SGMGH | SGMSH | SGMUH
1 16-bit absolute encoder Standard | Standard — — —
2 17-bit absolute encoder — — Standard | Standard | Standard
A |13-bit incremental encoder Standard | Standard — — —
B  |16-bit incremental encoder Optional Optional — — —
C  [17-bit incremental encoder — — Standard | Standard | Standard
Table 1.3: Axis End Specifications (Straight)
Code Specification SGMAH SGMPH SGMGH SGMSH SGMUH
2 [Straight without key Optional Optional Optional Optional Optional
4  |Straight with key Standard Standard — — —
6 |[Straight with key and tap Optional Optional Standard Standard Standard
8 |[Straight with tap Optional Optional Optional — —
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1.1.2  Servo Amplifiers

[ External Appearance and Nameplate Examples

Servo amplifier model

Y e ™ ~ ~
= SERVOPACK
MODEL S3DH-30AE
® > AC- INPUT AC-OUTPUT
Ty FOLTS 200230 o1 5-2%0
- ()= z
HYERI0 | Priase 3 AMPS 248 -
ol 04 | AMPS 186 [ 3.0 (4.0)
= S/N 412808-15-)
. N|
Tk YASKAWA ELECTRIC
ie Eﬁ MADE 1N JAPAN
e
L [oade B )
o (ne |V D
pelz — Serial number
Sigma Il series SGDH Applicable capacity—
servo amplifier Applicable

power supply

] Model Numbers

1>
|

SGDH - 10 /
Sigma |l Series

SGDH Servo Amplifier

Maximum Applicable Servomotor Capacity
(See Table 1.9)

Supply Voltage
A: 200V

B: 100Vv*

D: 400V
*The only 100V servomotors are the 0.2kW or
or less SGMAH and SGMPH

Type
E: For torque, speed, and position control

Options
R: Rack mounted

S: Single-Phase

P: Duct-Ventilated (6 to 15kW only)



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

Table 1.4: Maximum Applicable Servomotor Capacity

Maximum Applicable Servomotor Capacity
Symbol C?Ej‘\f;ty Symbol C?E\?\f;ty
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 50 5.0
1A 11.0 60 6.0
1E 15.0 75 7.5

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.

—_—

N

H
H

2

[ M

ﬁ GEEEE ™

o ©O©

HARGE

f

o

‘ | WSS & v
n

i

e

o

o)

A A

\
T
T

ATAIS

POHER (O]

,,_

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.

CN8 Battery Connector

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

Panel Display

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
ampilifier, even after the power supply is
turned OFF.

CN10 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
connect to an optional digital operator.

CN1 1/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 precautions for Sigma II Series servomotor
and servo amplifier installation.

2.1 SEIVOIMOTOTS ..eiiiiiiiiiie ettt ettt ettt e st e e st e e st e e eateeeaeeesaeee 2-2
2.1.1 Storage TEMPETALULE .....cccvvvieeeeiiieeeieee e e e e 2-2
2.1.2 Installation STt ........coocuiiiiiiiiiiee e 2-2
2.13 ALGNIMENT ..ttt ettt et e e st e e ae e e ssaeeessbeeeraseeesaeeenns 2-3
2.14 L0 153117 1110 ) H USRS PR PR 2-3
2.1.5  Allowable Shaft Loads......c..ccoceeririiniiiinieienieeceeeeee e 2-4
2.1.6  Handling Oil and Water ...........ccoecuiiiiiiniiiiieiieeeeee e 2-5
2,17 CAbIE SHIESS.c.uiiiiiiieiieieeieetee et et 2-5

2.2 ServO AMPLITIETS ..ooviieiiieiiieeiieiie ettt ettt e s et eenbee e 2-6
2.2.1 Storage CoONAItIONS ... ..ceeiieiiieriieeieeiie ettt e et e s e ebeesiaeebeeseaeereens 2-6
222 Installation Site .........cocueiiiiiiiiiie e 2-6
223 L0 15117 1110 ) H OO USRS PRUPRR 2-7
224 INSTAllAtioN ...c..eoiiiiie e 2-8
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2.1 Servomotors
SGMUOH servomotors can be installed either horizontally or vertically.

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

instructions carefully.

A CAUTION

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

The servomotor cannot operate without the
proper servo amplifier.

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

Anti-corrosive paint

2.1.1 Storage Temperature

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

-20 to 60°C
2.1.2 Installation Site

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

*  Well-ventilated and free of dust and moisture.

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

2.1.3 Alignment

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

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

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

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

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

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

2.1.4 Orientation

SGMUOH servomotors can be installed either horizontally or vertically.
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2.1.5 Allowable Shaft Loads

Design the mechanical system so thrust and radial loads applied to the servomotor
shaft end during operation fall within the ranges shown in Table 2.1.

Allowable radial load in the table is the maximum load allowed on the end of the
output shaft.

Table 2.1: Allowable Radial and Thrust Loads for the Servomotor

Allowable Allowable
Radial Load | Thrust Load LR )
Servomotor | MODEL F F . Reference Diagram
r s in (mm)
Lbt (N) Lbt (N)
A3
A5 1529 (68) 12.14 (54) 0.79 (20)
SGMAH 8; 17.54 (78)
04 55.1 (245) 16.63 (74) 0.98 (25)
08 88.1 (392) 33.0 (147) 1.39 (35)
01 17 54 (78) 11.02 (49) 0.79 (20)
02
SGMPH 04 55.1 (245) 15.29 (68) 0.98 (25)
?2 88.1(392) | 330(147) 1.39 (35)
05A0A
05DOA 110 (490) 22.0 (98)
09ALIA 2.28 (58)
09DOA ’
13A0A
13D0A 154 (686) 77.1(343)
20A0A
50D0IA 264.3 (1176)
ggg‘gﬁ‘\ 110 (490) 3.11 (79) I‘LE’I
SGMGH JAADA | 3304 (1470) i
44D0OA %
55A0A 4=
55DOA
;gégﬁ 4.45 (113)
TAACIA 396.5 (1764) 132 (588)
1ADOA
1EAOA
1EDOA (116)
10A
10D
}gg‘ 154 (686) | 44.1(196) 177 (45)
20A
SGMSH 50D
ggg 220 (980)
20A 88.1 (392) 2.48 (63)
50A 264.3 (1176)
10D 110 (490) 22.0 (98) 1.77 (45)
SGMUH 15D ’ '
30D 154 (686) 441 (196) 2.36 (60)
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Fr

Note: Thrust and radial loads: ‘

Thrust load (FS): Shaft-e.nd load applied parallel to the Servomotor :l - F
centerline of the shaft.

Shaft end

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

2.1.6 Handling Oil and Water

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

Install the servomotor with the connector facing down.

Through shaft section

v

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

2.1.7 Cable Stress

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

Be especially careful to wire signal line cables so that they are not subject to stress
because the core wires are very thin, measuring only 0.0079 to 0.012in (0.2 to
0.3mm).
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2.2 Servo Amplifiers

The SGDH servo amplifiers are base-mounted servoamps. Incorrect installation will

cause problems. Follow the installation instructions below.

2.2.1

2.2.2

Storage Conditions

Store the servo amplifier within the following temperature range, as long as it is

stored with the power cable disconnected.

-20 to 85°C

Installation Site

J

Sigma Il series servo amplifier

The following precautions apply to the installation site.

Situation

Installation Precaution

Installation in a Control
Panel

Design the control panel size, unit layout, and cooling
method so the temperature around the servo amplifier
does not exceed 55°C.

Installation Near a Heat-
ing Unit

Minimize heat radiated from the heating unit as well as
any temperature rise caused by natural convection so
the temperature around the servo amplifier does not
exceed 55°C.

Installation Near a
Source of Vibration

Install a vibration isolator beneath the servo amplifier to
avoid subjecting it to vibration.

Installation at a Site
Exposed to Corrosive
Gas

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

Other Situations

Do not install the servo amplifier in hot and humid
locations or locations subject to excessive dust or iron
powder in the air.
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223

Orientation

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

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

t 1 ]
I P — T

I o

A ] |

{ t ot

Ventilation
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2.2.4 Installation

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

¥ N\ ) N T 1.97in (50mm) minimum

A 4
v 4 v v
I I A I I A I I I I A I I I I A
TRE® PGS
o o

Fir] o ©

[Tk o

k] o ©

@ L pIlpIl p I
D oI pIp I g

@ LpIpIp

0
H

1
]
]
3
5

B
B
H

1.97in (50 ini
1.18in [(30mm) 0.39in (10mm) v I in (50mm) minimum
minimum

B Servo Amplifier Orientation

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

m Cooling

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

B Side-by-side Installation

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

B Environmental Conditions in the Control Panel

* Ambient Temperature: 0 to 55°C

*  Humidity: 90% r.h., or less
«  Vibration: 0.5 G (4.9m/s?)
* Condensation and Freezing: None

* Ambient Temperature for Long-term Reliability: ~ 45°C maximum
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3 Wiring
This chapter describes the procedure used to connect Sigma II
Series products to peripheral devices and gives typical exam-
ples of main circuit wiring as well as I/O signal connections.

3.1 Connecting to Peripheral DeviICes........cccccovuieriiieiiiieiiiecieeeee e 3-3
3.1.1 Single-Phase (100V or 200V) Main Circuit Specifications.............c.c........ 3-4
3.1.2 Three-Phase (200V) Main Circuit Specifications...........ccceeeevveercveeerveeenee. 3-5
3.1.3 Three-Phase (400V) Main Circuit Specifications...........ccceeeevveerveeenveeennee. 3-6

3.2 Servo Amplifier Internal Block Diagrams..........cccceeeviieeiiieeciieeciie e, 3-7
3.2.1 30W to 400W (200V) and 30W to 200W (100V) Models..........cceeeene.ee. 3-7
322 0.5kW to 1.5kW (200V) MOdEIS ...ccvereviniiiiiniiiiieienieiececeeeee e 3-8
323 2.0 kW and 5.0kW (200V) ModelS.........ccouereeiieeiiieeiieeeiee e 3-8
324  6.0kW to 15.0kW (200V) MOdEIS .....coouerieriiiiniiniieienieceeseeeeeeeee 3-9
32.5 0.5kW 10 3.0kW, 400V MOAEILS ....ouvviiiiiiiiiiiiiiieeee e 3-9
3.2.6  S5.0kW (400V) MOMEIS .....eouieeieiiiieieeieie et 3-10
3.2.7  6.0kW to 7.5kW, 400V MOAEIS ......cceerieriiriinieiieiesieie e 3-10
3.2.8 11.0kW to 15.0kW (400V) MOdEIS .....c.eovueeiieieiieiicieieee e 3-11

3.3 Main Circuit WITINE......vveeeiieeeiieeeiee et esiee et e eaeeeeteeeteeeeteeesaeeessseeesnseeennns 3-12
3.3.1 Names and Descriptions of Main Circuit Terminal ...........c.cccccveeevveennenn. 3-13
3.3.2 Typical Main Circuit Wiring Example.........ccccceeviieniiiiiiiiieieceiee e 3-14
3.33 Cable Specifications and Peripheral Devices ...........coceeeiienieeiienieennnnnne. 3-14
334 Servo Amplifier POWer LOSSES ......ccueevuieeiiiiiieiieiieeieetece e 3-15
3.3.5  Wiring Main Circuit Terminal BIOCKS ..........ccccocvveiieniiniiiiiiiieeeee, 3-16

3.4 T/O SIZNAILS vt et a e e nees 3-17
34.1 Example of Typical I/O Signal Connections ...........ccceceerveevieenreeiveennnenns 3-17
342 List of CN1 Terminals ........cc.ooiieiiiiiiiiiiiiieeeeee e 3-18
343 I/O Signal Names and FUNCtions ...........cccceeeviieeiiieeiiieciieecee e 3-19
34.4 INtErface CIrCUILS. ..c.uiiiieiiieiieci et 3-21

3.5 Wiring Encoders (for SGMGH and SGMSH Motors Only).........ccccecveerveennnee. 3-24
3.5.1 Encoder CONNECHIONS .........oouieiiiiiiieiieiie ettt 3-24
3.5.2 CN2 Encoder Connector Terminal Layout and Types........ccccceeeevvrerneenne 3-25

3.6 Examples of Standard Connections .............cccueereeeiiienieeniienieeieenie e eseee e 3-26
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3.6.1 Single-Phase Power Supply Specifications ...........ccceeeeivevieeenieeccieeennnn. 3-26
3.6.2  Three-Phase Power Supply Specifications (200V)........cccceeveveviienrienenne. 3-27
3.6.3 Three-Phase Power Supply Specifications (400V).......ccoecvevienciveviiennnns 3-28
3.6.4  Position Control Mode.........coeeiiriieieniiniiiiiiiesieeieeeseee st 3-29
3.6.5 Speed Control MOde ........cccueeviieiiiiieiecieeee et 3-30
3.6.6 Torque Control MOde..........eveeiiieiiieiieecee e e 3-31
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3.1 Connecting to Peripheral Devices

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

ﬁVIoIded-Case Circuit\

Power supply

Breaker (MCCB) Th“:e'gh:se 200Vac
Protects the power
o line by shutting
OFF the circuit
B when overcurrent 2
-, is detected.
S ‘ ’
\ J MCCB :
U I
’ N ‘ |
Noise Filter |
Used to eliminate external |
noise from the power line. |
|
1
l
1
1
J |
1
Noise filter |
I
|
(v R N
Magnetic Contactor / II
HI Series /
/7 4
Turns the servo Y
ON and OFF.
Install a surge
suppressor on
the magnetic
contactor. ;
==y Magnetic
contactor

A7
\_

J

' Brake Power Supply l
Used for a servomotor N
with a brake. | [Brake
I {power
7 L Jsupply

~ -
~—

Power

/’7

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

mst

Controller

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

e

MEMOCON GL120, GL130
with a motion module.

J

1

<~ d skt
pppp—k

L

pZO

fDigitaI Operator

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

Personal Computer

Cable model: YS-12

\.

Encoder

\J/
Regenerative
resistor
bt NN \optional)

Regenerative Resistor

Connect an external regenerative
resistor to terminals B1 and B2 if

the regenerative capacity is
insufficient.

/

[}
!

L e e

(
e
— ~
J \§
—
~

Cable

1
I
!
!
]

Encoder
Connector

o e o]

"
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3.1.2 Three-Phase (200V) Main Circuit Specifications

S
Grake Power SuppD

Used for a servomotor
with a brake.

7

%
. J

~~ optional) |
-~ Loptional)

@st

Controller

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

i ol A
MEMOCON GL120, GL130
with a motion module.

J/

Molded-Case Circuit ?r?r\gs#giyzoov e
Breaker (MCCB) Ae ’ ( \
iR ': Protects the power RS T /’ Digital Operator
line by shutting 4 - _
OFF the circuit 4 Judsfzsoppgﬁéog 1
J g when overcurrent Z y: an . (cable-)
= is detected. p
\ P Allows the user to
2 y set parameters or
\ 1% J @[ / operation references
4 and to display opera-
mccB f tion or alarm status.
1 Communication
f \ | and control is also
| possible with a
Noise Filter 1 personal computer.
Used to eliminate external |
noise from the power line. | Personal Computer
1
|
|
|
(U070
J !
Noise filter D | :
R /
\ AR A
Magnetic Contactor /14 ! -
/W ! BT
HI Series ! = /1]
sl
Turns the servo v
ON and OFF. v 6
Install a surge
suppressor on
the magnetic
contactor. | Magnetic
contactor

7.
Regenerative
resistor

~

Encoder
Cable

Encoder
Connector

egenerative Resistor

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

For 6kW or higher, an external
resistor is required.
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3.1.3 Three-Phase (400V) Main Circuit Specifications

Power supply for Brake
Supplied by 100V, or 200V,
Supplied by 24Vp for
servomotor with 24V brake.

4 )

Molded-Case Circuit
Breaker (MCCB)

MCCB
Noise Filter
Used to eliminate external
noise from the power line.
Noise filter

HI Series

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

contactor.
J
(Brake Power Supplh

Il
Used for a servomotor 1 |Brake
with a brake. | power
|
7 1_1Supply

P

]

Y

Power supply
Three-phase 200V

RST

Magnetic
contactor
Power
supply

L1213

Connect an external regenerative
resistor to terminals B1 and B2

if the regenerative capacity

is insufficient.

For 6kW or higher, an external
resistor is required.

ﬂ)st

Controller

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

MEMOCON GL120, GL130
with a motion module.

J

Digital Operator l

JUSP-OPO2A-1
nd JZSP-CMS00-1
(cable)
JAllows the user to
et parameters or
bperation references
nd to display opera-
ion or alarm status.
[Communication
and control is also
possible with a
personal computer.

0

=

B

(~O

Personal Computer

Cable model: YS-12

J

Encoder

24v,0vV

: 1 24VDC =54
\ ‘ Lk‘~ Power Supply
i s~\ ~—— L/
—~— Regenerative
-~ :‘ ~— resistor
~ Jgptional
__ So)
egenerative Resistor ~~d

Cable
Encoder
Connector
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3.2 Servo Amplifier Internal Block Diagrams

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

3.2.1

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

AC Servomoto

Reference pulse input

Single-phase
200 to 230 V *1o% g o
(50/60Hz) 5% o B1 |B2 HS1 |
LN
-3 - ,Rf '
PM1-1 J RN | D2 D3 D4
I P1 PM1-2 |
Noise filter| | . P2 H
I = R TTT
4 . ; : ,,1 Ap, 8 U e U
=g = R * " — v
IMC I = xx1 T : s v =
'
) i W,
1 Tz T ; |-H:1TR1 = w
i
' N1 _T_ I 1 N2 ‘ ?
1 1 Gate drive over
T |Re,ay drive| Yoltage Gate drive current protector
L D x ensor
- —__ U
o ensor | Interface
e
- : ,—J
'
LiC + ——» +5v WM ASIC For battery
# ~ * _L*' DC/DC » 15V : connection
T con ] ¥
L2c - I = verter pomee Digial 76 signat |_[ or
| N Rty 1 [ o v | o
T processing
b b i +5V |
ower ower
OFF  ON EEEER et
N e . il o Speedorgue
.J.q-t:_zj@— | O © @ @ 0 calculation -ontrol reference input
1MC Surge | Monitor display
__ suppressor]
: : | Analg% ;:)Itage 110 Sequence I/0O
L — —' Open during servo ! Serial port CPU
(5RY) alarm N5 CN3

Connection Digital monitor
for optional  Analog monitor personal computer
board output for
supervision

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

Three-phase  +10%

200 to 250V -15% EY B1 [B2]83 FAN1
\D
(50\60Hz) vt .
i
&2 12V
FU1 l D2 D3 D4
p
Noise filter P JZSZ AAC servomotor
= -I i u
1:\,‘:: L1 v
l
XX1 N\
= = 1 v
L1 L= = Xxi\ } v
= I
L3 T30, w w,
—— T
N 1 ——4 S Pe
+ THS1 = 1
-L 1 Gate drive over- 3
T Relay drive Voltage Gate drive current protection
e @ - sensor
Voltage
sensor Interface
= 0510 1.0kW,
(=] 200V models

—
PWM

Lic For battery
I + ¥ Lol genermior connection
DC/DC
= % L
converter PG signal tor
D sy processing |
> 12V PG output
+5V
power | PNET
oryr ON MC Ll [ current Speed and torque
L reference reference input
LO @ @ [@ [a o calculation
POWER
Monitor display
Speed
Analog voltage control Sequence IO
converter
Open during | Serial port
(SRY) servo alarm CNs cN3
Analog monitor Digital operator
output for supervision personal computer

3.23 2.0 kW and 5.0kW (200V) Models

Three-phase  +10%

200 to 250V -15% B1 [ 82183
1
(50\60Hz) b ;
FAN1
Fu1
- 0
Noise filter P AC servomotor
12V T
-I u u,
L + I
R
= o) 1
L2 = XX3 z& v
L
ez <+ - N
13 T2 w A
T Ryt [
N
=1 | A DB
N I P g i I L L
1
-
|1 Relay drive Voltage | Gate drive
sensor
Voltage t S
sensor 3 Interface
|
2 13
—ll_l v
Current
e g D v PWM AsIC sensor For battery
¥ ' Lol | gonermtor connection
3 ——> v
= "[: peibe 2 v
- converter Digital
current PG signal Divider
D> v processing
A oNt
> st2v Reference pulse PG output
1] processhg “‘|
+5V. ~
Paer P B v
OFF MC Current - 4 Speed and torque
| cteronce Position AD reference input
9—9'[: O @ @ @ o calculation control
POWER
MmC Monitor display
Surge suppressor Spond
e
Analog voltage control Sequence /O
converter
Open during Serial port
(SRY) servo alarm CN3
Analog monitor Digital operator
output for supervision personal computer
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3.24

6.0kW to 15.0kW (200V) Models

Regenerative Resistor (optional)

Three-phase  +10% 3
200 to 250V -15%
B1 B2 THS1
(50\60Hz) 19 ______ ANt
& & J) RY1 - E)
Yo)s? oo 018
o | rs PM1/PM2IPM3
12V
AC servomotor
Line fiter P o1 °
ZK _| CcT1
= LBA1 BA3 A s
R co Cc12
ESA H R
Ly 1 o s
T >
= \
L w
— T -|
8A2 |c7 [cs |cs N
%
-4 L N N
T
T Y
|t Base drive over-current
L @ = LAY protection isolator
Voltage Relay drive | V°“f9ffer"s°’
sensor Solator
isolator l A |\
e 21 ~
vz
N
—T—+ —|> 5V CNg
_ | oeoe
T converter P> s12v Asic For battery
- (PWM control, etc.) connection
F——>posv Nt
PG
B T ¢ output
5V Reference
Open during pulse input
Power Power  servo alam (1RY)
I Lo}
o » A Speed and torque
0o ol <
Sortae ElEIElE w
MC Surge Monitor display POWER (position/speed
suppressor calculation, etc.)
Analog voltage < o K> Sequence 10
converter
N3
Connector for  Analog monitor Digital operator
optional unit - utput for supervision personal computer
3.2.5 0.5kW to 3.0kW, 400V Models
Three-phase  +10% -l
200 to 250V -15% B1 [82]B3
(50\60Hz& . 1
FAN1
@2
FU1
P
Noise fiter P AC servomotor
4 12V 1
L JAY u -
| L2 == v
L1} =
=
L L3 _I w
—
N 1 A
—— v A
Gate drive over
current protection
L
S T — b e
Control power + {1
+24V,,
(not provided) Relayave || Vo9 || Gate arive
o v sensor o)
| Voltage
sensor ;—Di Interface
T - >l
] 2 For battery
— | connection
24v
] B
D> wisvicscmn
o DC/DC
converter AsiC
D Loy (PWM control, etc.)
> s12v PG output
AC power supply +5V Reference pulse
Open during 100/200V) input
o Power servo alarm (1RY)
ower T ON
o 55t 2RY > AD
Speed and torque
X pkgind B G OO "
2RY  hiigh speed Monitor display POWER (position/speed
diode 1Mc| N calculation, etc.) G—> o k>
Analog voltage Sequence /0
Surge suppressor converter
oNs T
| S

Connector for

Analog monitor
optional unit

output for supervision

3-9

Digital operator
personal computer
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3.2.6 5.0kW (400V) Models

Three-phase  +10%

200 to 250V -15% -
(50\60,12)é é :2 B1| B2| B3 o
Yooo)
FU1
1 o

- 2V AC servomotor

<

Line filter

< + 4
= | L1 BA1 BA3 . C1 u—T—
R
TN
L Je=3 s v —3
—r
L3% N *o -I

— ~—" — -| w —

BA2
N

o —
LO . Gate drive over
Relay Voltage Gate
T 'y ,'{ drive | | sensor drive current protector
\

r R\ i 1 z
Control power l
+24Vp0 Interf:
(not provided) — nterface
o Tt
FU1 e 3
+ |- v Voltage
—>+7sv sensor For battery
connection
! popc  f——> 15V x4 cireuits N> cNg
ov converter ASIC
sy (PWM control,
etc)
—> +2v
Nt PG
1 < output
AC power supply +5V Reference
1002200V uise input
. . Openduing pulse inpt
ower POYeT srvo alarm (1RY)
ON e D]
0o OB ” 4 Speed and torque
U reference input
High-speed | Monitor display (position/speed
diode R calculation, etc.)
Analog voltage — 10 K| | Sequencero
converter
Surge
suppressor

[CNT0 CN5
Connector for Analog monitor Digital
optional output for supervision p&BeFPEomputer

unit

3.2.7 6.0kW to 7.5kW, 400V Models

Three-phase  +10%
200 to 250V -15%
(50\60Hiz),

s

Regenerative resistor (optional)
=

B1 | B2

4
& FAN1
©: J FU1
P

Noise filter P AC servomotor
12V

o JAY 3 . &5
L1 R + _ .
_ t CT2
L1 4 2 4 s - ez v LN
= R
—t - T _I w B

F “—L@(P—U—(E

N oA [ T
\ ~ N
Gate drive ove
current protection 'H%
A

=|® 2
- | DB m PG
Control power H Lvi RLY2
+24V,.
(not provided) e Relay drive Voltage | Gate drive )
sensor '
i 4
2 :
n| Voltage
sensor Interface
T = |
For battery
— 1 connection
Voltage
° 24v D> ey £ sensor
<
D isvisemn
ov DC/DC
converter ASIC
> +sv (PWM control, etc.)
—> s12v PG output
AC power supply +5V Reference pulse
Open during 100/200Y) pb
Power servo alarm (1RY)
Power ' ON
FF S L
[ @ [ @ Speed and torque
ov cPU reference input
2RY High speed Monitor display POWER (position/speed
diode MC calculation, etc.)
Analog voltage Sequence /0

Surge suppressor converter

CN3

T
Connector for  Analog monitor Digital operator
optional unit  output for supervision  personal computer

3-10
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3.2.8

11.0kW to 15.0kW (400V) Models

Regenerative resistor (optional)
=

Three-phase  +10%
200 to 250V -15%
(50\eorz) . s

Noise filter

B1 [ B2

AC servomotor

FAN1
) +12v
cfi M
-I u :l U
cr2
v
K& -
5 [T (8]
~ = T

Interface

Voltage

(&)
Control power
+24Vp,.
(ot provided) 5 Relay drive \s/g‘r::gf | Gate drive
s Voltage
sensor
T
24V
D v >
_D +15V (x4 circu its)
oV DC/DC
converter
> v
_| > 12V
AC power supply 45V
Open during

power  PEer  servo alarm (1RY)

gFF —  — 2RY >

el g 1 BB @6 .

2RY High speed Monitor display POWER
diode Me
Analog voltage
Surge suppressor converter

sensor

ASIC
(PWM control, etc.)

cPy
(position/speed
calculation, etc.)

CN3£
| I—

Connector for
optional unit

Analog monitor

output for supervision

Digital operator
personal computer

For battery
connection

PG output

Reference pulse
input

Speed and torque
reference input

Sequence /0
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3.3 Main Circuit Wiring

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

Observe the following precautions when wiring.

A CAUTION

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

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

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

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

* Suitable for use on a circuit capable of delivering not more than 5000A ., . (symmetrical), 240V

maximum.
Must be used with UL listed fuses or circuit breakers, in accordance with the National Electrical Code.
* Required for 7.5kW or larger (200V) or SKW or larger (400V) amplifiers:
Must use ring terminals specified in Yaskawa Kits JZSP-CKT75, JZSP-CKT75DE, JZSP-CKT1ADE, and
JZSP-CKTI1EDE for wiring of input and output power. Contact Yaskawa for details.
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3.3.1 Names and Descriptions of Main Circuit Terminal
The following table gives the names and a description of main circuit terminals.
Main Circuit Names and Description
Termin
al Name Description
Symbol
30W to 200W Single-phase 100 to 115V (+10%, -15%), 50/60Hz
L1, L2
or’ Main circuit AC 30W to 400W Single-phase 200 to 230V (+10%, -15%), 50/60Hz
L1 L2, | inputterminal 500W to 15kW 200V | Three-phase 200 to 230V (+10%, -15%), 50/60Hz
500W to 15kW 400V | Three-phase 380 to 480V (+10%, -15%), 50/60Hz
Servomotor
uVv,w connection terminal Connects to the Servomotor.
L1C, 30W to 200W Single-phase 100 to 115V (+10%, -15%), 50/60Hz
L2C t%?%tiglpower input | 30w to 15kW Single-phase 200 to 230V (+10%, -15%), 50/60Hz
24V, OV 500W to 15kW 24Vpc (£15%) 400V units only

S

Ground terminal

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

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

30W to 400W the user) between B1 and B2 if the regenerative capacity
B1, B2 is insufficient.
or External _ Note: No B3 terminal.
regenerative Normally short B2 and B3 (for an internal regenerative
B1, B2, resistor terminal resistor).
B3 Remove the wire between B2 and B3 and connect an
500W to 5.0kW external regenerative resistor (provided by customer)
between B1 and B2 if the capacity of the internal
regenerative resistor is insufficient.
Connect an external regenerative resistor (provided by
B1, B2 — 6.0kW-15.0kW the user) between terminals B1 and B2. See 5.6:
Selecting a Regenerative Resistor for details.
DC reactor terminal | Normally short ®1 and ®2.
connection for If a countermeasure against power supply harmonic waves is needed, connect a
@1, @2 power supply DC reactor between ®1 and ®2.
harmonic wave The amplifier is delivered from the factory with these terminals shorted. See 5.8.6
countermeasure Reactor for Harmonic Suppression for details.
Main circuit
$) Negative terminal Normally not connected.
@ Main circuit Positive Normally not connected.

terminal




Sigma II User’s Manual Chapter 3: Wiring

3.3.2 Typical Main Circuit Wiring Example

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

RL )Sé 74 3 _ Servo Amplifier
>_ mcceB | SGDH-OOAE -
1 U 1
| . |
FIL w ,
1
= i L1C ® 1 |
L2C
1 1
1=M|C_4) . J
o L2 .
{ |—{> L3 CNA
R (For servo alarm display) | AN @ @ +24V
o o Gr) | R4
Main Main power supply ov
power supply 1Ry IMC . ALM-SG J)JZ—lD—<-
P T [T |
mC 1SUP T —_——- J
1MCCB: Molded-case circuit breaker (for the inverter) H;{')_/ ﬁw?jliac)elltor lam
FIL: Noise filter o b
1MC: Contactor 1SUP: Surge suppressor
) 1D: Flyback diode
| Designing a Power ON Sequence

Note the following when designing the power ON sequence.

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

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

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

Power Supply

| 2.0s maximum |

—

Servo alarm (ALM)
output signal

3.3.3 Cable Specifications and Peripheral Devices

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



Sigma II User’s Manual Chapter 3: Wiring

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 Output Main . Control
. - Regenerative - Total
Applicable Current Circuit ; Circuit
Main Circuit | geryomotor | Servo Amplifier | (Effective |  Power Resistor Power| o or | Power
Power Supply|  Capacity Model Value) Loss Loss Loss Loss
kW] A W] W w | W
0.03 SGDH-A3BE 0.66 3.5 16.5
Single-phase 0.05 SGDH-A5BE 0.95 52 . 13 18.2
100V 0.10 SGDH-01BE 2.4 12 25
0.20 SGDH-02BE 3.0 16.4 29.4
0.03 SGDH-A3AE 0.44 3.1 16.1
0.05 SGDH-A5AE 0.64 4.6 17.6
. 0.10 SGDH-01AE 0.91 6.7 — 13 19.7
Single phase 020  |SGDH-02AE 21 133 263
0.40 SGDH-04AE 2.8 20 33
0.75 SGDH-08AE-S 4.4 47 12 15 74
1.50 SGDH-15AE-S 7.5 60 14 89
0.45 SGDH-05AE 3.8 27 54
0.75 SGDH-08AE 5.7 41 12 68
1.0 SGDH-10AE 7.6 55 82
15 SGDH-15AE 11.6 92 14 15 152
Th h 2.0 SGDH-20AE 18.5 120 28 163
N 3.0 SGDH-30AE 24.8 155 198
5.0 SGDH-50AE 32.9 240 56 311
6.0 SGDH-60AE 46.9 290 27 317
7.5 SGDH-75AE 54.7 330 357
11.0 SGDH-1AAE 58.6 360 o 30 390
15.0 SGDH-1EAE 78.0 490 520
0.45 SGDH-05DE 1.9 19 48
1.0 SGDH-10DE 3.5 35 14 64
1.5 SGDH-15DE 54 53 82
2.0 SGDH-20DE 8.4 83 08 126
Three-phase 3.0 SGDH-30DE 11.9 118 15 161
400V 5.0 SGDH-50DE 16.5 192 36 243
6.0 SGDH-60DE 20.8 232 247
7.5 SGDH-75DE 254 264 279
11.0 SGDH-1ADE 28.1 288 - 303
15.0 SGDH-1EDE 37.2 392 407
Note Regenerative resistor power losses are allowable losses. Take the following action if this value is
exceeded:

. Disconnect the internal regenerative resistor in the servo amplifier by removing the wire
between terminals B2 and B3.

. Install an external regenerative resistor between terminals B1 and B2.

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

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

Observe the following precautions when wiring main circuit terminal blocks.

A 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.

o

-
0.31 to 0.35in (8 to 9mm)

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

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

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

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 I/0 Signals

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

3.4.1 Example of Typical I/O Signal Connections
SGDH Servo Amplifier
V-REF 15 * 37
-y 1 @_ _r’ ALO1
/_z'_’ P s 6 3 Alarm code maximum output:
J; AD -a_‘ ALO2 Operating voltage: 30Vpc
T-REF L9 n 39 Operating current: 20mA
i LPF— ALO3 P g D
T VP SG 10 'd_‘
v
( PULS PULS | 7 1,2.9 _____
[ CW] AR AP | S : 1 :
AD v [PULS 18 | !
it 33
SIGN SIGN 111 — . % PAQ
[ CCW] ‘R [ L ] ! (\_34_,': JPAO
BO v /SIGN |12 1 - :
E---- 35 PG dividing ratio output
Position < CLR 45 — e ’ PBO> Applicable line receiver
reference CLR o I i s po [ SN75175 or MC3486
ICLR Y- 4 . manufactured by T/l or the
Y 14 = __L o equivalent
a +12V —| G‘ PCO
A
Open-collector PL1 4 2 /PCoO/
reference pL2 4 8
L power supply Used only # PSO  Amount of S-phase rotation
PL3 4 with an ) Serial data output
Backup battery 2.8 to 4.5V BAT (+) absolute encoder /PSO Applicable line receiver
© : : A SN75175 or MC3486
(When using an absolute  +[F_ 21 & 1 S6  manufactured by T/l or the
encoder). T ¥BAT() - equivalent
SEN signal input SEN
(When using an absolute *3V ™% 4
encoder). oV S 3 SG 2
3.3kQ
+24VIN 47 .
+ :D—;; 7
24V -
Servo ON T T ssusoN JA0 i_ Y
(Servo ON when ON) — piptptet
P control 55/P-CON A1 T _4_:
__________ 25
(P control when ON) 1 . . f V-CMP+ Speed coincidence detection
Reverse run prohibited p—o o N-OT A3 i_ ) | :* A 26 (COIN+) (ON when speed coincides)
(Prohibited when OFF) =TT T N-CMP- positioning completed (ON
p.OT  J42 1Y~ 4 : (/COIN-) when positioning is completed)
Forward run prohibited oo !
e proniees 1 T — e jm - 27 |
(Prohibited when OFF) : : ! : ITGON+ TGON output
Al . | - /ALM-RST/A4 R T T (ON at levels above the setting)
arm rese - L---Z ' ITGON-
(Reset when ON) ":'_q 4: :* :  IS-RDY+ Servo ready output
. =5 IN-CL |46 TN N (ON when ready)
Rl_gvetrsehcurroe'rclt limit M ° t---- plainietyl | /S-RDY- Servo alarm output
(Limit when ON) —:’—31 4 i :* ! ALM+  (OFF for an alarm)
sa/PCL__ 45 g R
Forward current limit — . =1L R f ALM-

(Limit when ON)

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

= Connector shell

Photocoupler maximum output:

w
1

—

3

FG Connect shield to

connector shell.

Operating voltage: 30Vp¢
Operating current: 50mApc
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3.4.2 List of CN1 Terminals
The following diagram shows the layout and specifications of CN1 terminals.
CNI1 Terminal Layout
Speed coin-
N-CMP- cidence
1] S6 GND —11 % | (COIN | detection
2 | se GND 27 | MGON+ | TGONsig- output
Open-collec- nal output :
3 PL1 tor reference 28 | /TGON ESI%’:IHSIS{
SEN signal power supply /S- Servo ready p
4 SEN input 29 RDY+ output
5 | VREF | Reference 30 | /5ROy | Sencready
6 | SG GND PR 1l a1 | auwe | Servoalam P
output
Reference Servoalarm
7o) PUS 1 puise input PG divided || 52 | AM output
§ | /puLs | Reference 33| PAO output
pulse input P -
Torque A-phase PG divided
9 T-REF reference - 34 [PAO output
: PG divided
10| sG GND input 35 | PBO output A-phase
B-phase PG divided
Reference
Reference " SteN sign input Alarm code ® 8o B?gaguste
12 | /SIGN ; 37 ALO1
symbol input Open-collec- output
13| PL2 | torreference 38 | ALO2 A'aor{ﬂpcuotde
14| ICLR | Clearinput power supply || 39 | al03 O&f”&ﬁ%’jﬁ'
15| CLR | Clearinput |40 | ssON Seirr;’gu?N
16 _ _ 41 P-CON P oip;]er:tnon
P Forward
Open-collec- [k - - Reverse g PO OV?nmStV el
18 PL3 tor reference — 43 N-OT overtravel P
power.s.upply 19 PCO P%St'ghdted input 44 IALM- Alarm reset
PG divided C-phase Forward cur- RST input
20 | /PCO output P 45 | /P-CL | rentlimitON
C-phase input Reverse
21 | BAT () Battery (+) 46 IN-CL current limit
4y |  External ON input
22 | BAT(-) Battery (-) 47 N input power
supply S-phase
23 — — ' 48 PSO signal out-
2% | — — 49 | jpso | Sphasesig- put
N-CMp+ | Speed coinci- P
25 (ICOIN+) dence detec- 50 — —
tion output
Note 1. Do notuse unused terminals for relays.
2. Connect the shield of the I/O signal cable to the connector shell.
Connect to the FG (frame ground) at the servo amplifier-end connector.
| CN1 Specifications
o - Applicable Receptacles
Specifications for Servo Amplifier Connectors
Solder Type Case Manufacturer
10250-52A2JL or Equivalent 50-pin Right Angle Plug |{10150-3000VE  [10350-52A0-008 |Sumitomo 3M Co.
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3.4.3 1/0O Signal Names and Functions
The following section describes servo amplifier I/O signal names and functions.
] Input Signals
. Pin .
Signal Name No Function Reference
Servo ON: Turns ON the servomotor when the gate block in the inverter is
/S-ON 40 |eleased.
* Function selected via parameter. g%;
Proportional opera- |Switches the speed control loop from PI (proportional/
tion reference integral) to P (proportional) control when ON.
P With internal reference speed selected: switches the
Direction reference direction of rotation. 5.2.6
Position < Speed
/P-CON | 41 P T
Control mode Speed < Torque j Enables control mode switching 527
switching Torque < Speed
Speed control with zero-clamp function: reference
Zero-clamp reference speed is zero when ON. 5.4.3
Reference pulse Position control with reference pulse stop: stops 5.2.10
block reference pulse input when ON. o
Common Forward Run Overt | orohibited: st t h
P-OT 42 |prohibited vertravel prohibited: stops servomotor when
N-OT 43 |Reverse Run movable part travels beyond the allowable range of 51.2
prohibited motion.
* Function selected with a parameter. —
Forward current limit
/P-CL 45 (R?glverse current limit Current limit function used when ON. 513
/IN-CL | 46 ON
Internal speed With internal reference speed selected: switches the 526
switching internal speed settings. o
{%LS'\'I/! 44 |Alarm reset: Releases the servo alarm state. 5.5.1
Control power supply input for sequence signals: users must provide the
Y24VIN | 4T oy power supply. 5.24
SEN | 4 (2) |Initial data request signal when using an absolute encoder. 5.2.3
BB?-I-I—:-I}((J_')) %; Connecting pins for the absolute encoder backup battery. 5.2.3
Speed . Speed reference input: +2 to +10V/rated motor speed (Input gain can be
Reference V-REF 15(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.) 521
PULS | 7 [Corresponds to refer-|INPut mode ]
/PULS | 8 |ence pulse input » Code + pulse string 5.1
SIGN 11 |Line-driver « CCW/CW pulse e
Position /SIGN | 12 |Open-collector « Two-phase pulse (90° phase differential)
Reference /%Il‘_RR 12 Error counter clear: Clears the error counter during position control. 5.2.1
PLA1 3 [+12V pull-up power supply when PULS, SIGN and CLR reference signals
PL2 13 |are open-collector outputs (+12V power supply is built into the servo 5.2.1
PL3 18 |amplifier).
Note 1. The functions allocated to /S-ON, /P-CON. P-OT, N-OT, /ALM-RST, /P-CL, and /N-CL input
signals can be changed with parameters. (See 5.3.3 Input Circuit Signal Allocation.)
2. Pin numbers in parenthesis () indicate signal grounds.
3. The voltage input range for speed and torque references is a maximum of =12V.
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] Output Signals
Signal Name Pin Function Reference
Number

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

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

ITGON- 28 rotating at a speed higher than the motor speed setting. Motor speed 555
detection can be set via parameter.

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

/S-RDY- 30 power supply is turned ON. "~

PAO 33 (1)

/E’E\g gg A phase signal |Converted two-phase pulse (A and B phase) encoder

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

C phase signal |or the equivalent.

PCO 19 523

/PCO 20

PSO 48 With an absolute encoder: outputs serial data

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

equivalent).
ALO1 37

Alarm code output: Outputs 3-bit alarm codes.

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

ALO3 39 (1)

5.51
FG Shell Connected to frame ground if the shield wire of the 1/O signal cable is
e connected to the connector shell.
N-CMP+ 25 Speed coincidence (output in Speed Control Mode): detects whether the
Speed motor speed is within the setting range and if it matches the reference 554
/V-CMP- 26
speed value.
Positioning completed (output in Position Control Mode): turns ON when
Position /COIN+ 25 the number of error pulses reaches the value set. The setting is the 553
/COIN- 26 number of error pulses set in reference units (input pulse units defined by "~
the electronic gear).
16
17 ;
These terminals are not used.
Not used. %2 Do not connect relays to these terminals. -
50

Note 1. Pin numbers in parenthesis () indicate signal grounds.

2. The functions allocated to /TGON, /S-RDY, and /V-CMP (/COIN) can be changed via
parameters. Functions /CLT, /VCT, /BK, /WARN, and /NEAR signals can also be changed. (See
5.3.4 Output Circuit Signal Allocation).
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3.4.4 Interface Circuits

This section shows examples of servo amplifier I/O signal connection to the host
controller.

| Interface for Reference Input Circuits

Analog Input Circuit

Analog signals are either speed or torque reference signals at the impedance below.
* Speed reference input: About 14k

» Torque reference input: About 14kQ

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

Servo Amplifier

1.8kQ (Y2W) minimum

3 V-REF or
2 T-REF
) I About 14kQ
1000:1 SG J7

ov

25-HP-10B
12v )

Reference Position Input Circuit

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

below by type.
* Line-driver Output Example:
Host controller end Servo amplifier end
150Q 4.7kQ
| —

) -
—
Applicable line-driver ) > + +

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 Ri Servo amplifier end
1 i 1500 47kQ

YR

I%T” I I VF=151t0 1.8V
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The following examples show how to select the pull-up resistor R1 so the input
current (I) falls between 7 and 15mA.

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

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

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

Host

Servo amplifier end
controller end

/ PL1, PL2, PL3 terminals
1.0kQ
—T—

About # I-J‘] * R q
9mA -
b e
I !
1.5V maximum \%
when ON
u Sequence Input Circuit Interface

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

Servo amplifier Servo amplifier

24Vpc 24Vpe
50mA minimum | 24V|y 3.3kQ 50mA minimum | 24V 3.3kQ

| Output Circuit Interfaces

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

* Connecting to a Line-driver Output Circuit

Encoder serial data converted to two-phase (A and B phase) pulse output signals
(PAO, /PAO, PBO, /PBO), origin pulse signals (PCO, /PCO) and S phase
rotation signals (PCO, /PCO) are output via line-driver output circuits that
normally comprise the position control system at the host controller. Connect
the line-driver output circuit through a line receiver circuit at the host controller.
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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.
5 t0-12Vpe

Photocoupler
—

----- 5 VDC Riay
Servo amplifier : Servo amplifier o>
end EAEE B PR : end

5 t9-12Vpc
Servo amplifier Line receiver
end st

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

*  Current: 20mApc

Connecting to a Photocoupler Output Circuit

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

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

S 510 12Vpcgy

5to 12VDC
. o—o0
Servo amplifier end Servo amplifier end - h
R4 Rz 1? B é ;
% ov
ov

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

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

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

The following diagrams show the wiring of the encoder output from the motor to
CN2 of the servo amplifier, and PG output signals from CN1 to the controller. This
applies to both incremental and absolute encoders of SGMGH and SGMSH motors

only.
u Incremental Encoders
Servo amplifier
CN1 PN
Aphase_ _ 1-33 PAO N
Incremental encoder } 1-34 /PAO | 1P : :J>_
A B phase _ ~ _1-35 PBO ! .
' i 1-36 /PBO 1P J>_
' ' CN2 {>\ ;
C (5) ' ' o.5 C phase _ 1-19 PCO . '
D (6) TiP . Y | N A TToTo R Ll J>—
@ X ! Output line-driver : : Applicable line
' : SN751LS194 manufactured ! ' | receiver
' . by T/, or the equivalent ' ' [SN75175
1) ! X 2.1 > PG5V ' , | manufactured
; \ _ ¢ ! . | by T/I, or the
G2l v’ : 0 2:2 » PGOV ' , | equivalent
: . oV 1-1 SG oV
22AWG !
J teel Connector shell ‘L‘
Shell i i Connector
( ) Shield wires J__ oo
u Absolute Encoders
Absolute encoder Servo amplifier
- CN1 BN
RS N2 N phasep 133 | PAO
S 13479, /PAO " 1P | J>—
L 25 B phaser, 1-35 J, PBO + !
3P 26 T 1-36 4, /PBO ' 1P . J>—
: ! C phasen,_1-19 | PCO ' !
I 1204, /PCO__ 1P . ai>_
oo _Sphasey, 1-48 | PSO ' |
A 1497%,/PSO_, 1P J>—
5 ! & 2-1 » ' '
/I 2-2 > posy ' . |Applicable line
: ' Output line-driver: ' ' (r)ercg\\‘/eg1 7N5|03486
' ! SN751LS194NS ! . |manufactured
22AWG' ' manufactured by T/I, ' « |by T/I, or the
! \ or the equivalent , 1 |equivalent
' X 14 | SEN ! .
! ' \ . \~ +5V
' . T ﬁ 1-2 |, SG | IP ] ov
\ 1 1-1 7T, SG ] : |
' : 2.3 OVv  1-217] BAT(+)! ' .
T L
C 24 1-22 | BAT(-) * {P ] T Battery
\ .- Connector shell|_TL\ 1-50 “
(Shell 1d wi
Shield wires JT-
IP: Indicates twisted wire pairs. = Connector
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3.5.2 CN2 Encoder Connector Terminal Layout and Types

The following tables describe CN2 connector terminal layout and types.

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

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

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

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

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

Note: Encoder cables are available from Yaskawa. For more details on the cables, see Sigma II Series
Servo System Catalog Supplement (G-MI#99001).
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3.6 Examples of Standard Connections
The following diagrams show examples of standard servo amplifier connections by
specifications and type of control.

3.6.1 Single-Phase Power Supply Specifications

Single-phase 200 to 230V, or Single-phase 100 to 115V,

(50/60Hz) (50/60Hz)
1MCCB 'l) J’)
L Power Power Alarm
Noise filter OFF ON processing

L IMC - -
010 ]

o Tl 22
iMC SUPN___ | Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

O0—-o0
B1 B2

O L2C SGDH Servo Amplifier : Optical
' encoder

Be sure to
Be sure to properly prepare the
end of the shielded wire.
Reference speed:

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

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

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

ALO3
PULS -
[ cW <
A phase. x
SIGN -
[ cew 3 d PAO
B phas: CLR 15 T - 7 IPAO | pG dividing ratio output
Position reference CLR ASN N Applicable line receiver
" CLR 4; PBO| SN75175 or MC3486 manufac-
- —. . /PBO| tured by T/I, or the equivalent
Open-collector +12v
reference PL1 PCO
power supply ¥ /PCO.
. Amount of S-phase rotation
Used only with ¥ PSO| Serial data output
Backup battery 2.8 to 4.5V an absolute encoder [ /PSOF ppplicable line receiver
. sg| SN75175 or MC3486 manufac-
(When using an absolute encoder). tured by T/I, or the equivalent
SEN signal input *HV
(When using an absolute encoder). oV
+24V 3.3kQ Speed coincidence detection
71- - - v-cMmp+ (ON when speed coincides)
Servo ON with 2Ry ON F 3K~ Sevo ON :'*'_ A ) 5(,98,{,',“,;) Positioning completed
P control with 2Ry ON E .*_ :_:[_( - Proportional control (P control), (/COIN-) Ez(gmg\l/gteef&)posltlomng is
- oo F d
Forward run prohibited with P-LS OPEN ks of :_:l; - pfo“éviﬁirteé”n "*' - z ¢ /T-GON+ T-GON output
- - - ' ! (ON at levels above the setting)
Reverse run prohibited with N-LS OPEN ¥ 2 ot - /T-GON-
. oot o /S-RDY+ Servo ready output
Alarm reset with 3Ry ON E }_ ?; :-»Alarm reset : SRDY. (ON when ready)
Forward current limit ON with 6Ry ON ﬂ_&- :-;ﬁ - E&Wgﬁ current
-t R " o ALM+  Servo alarm output
imi i - = = Reverse current | i
Reverse current limit ON with 7Ry ON £ 3 ?K = fimit ON T ALM-  (OFF with an alarm)

-_,-—L Connector shell ! .
= Photocoupler maximum output:
FG Operating voltage: 30Vpc

Connect shield to connector shell Operating current: 50mApg

*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.
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3.6.2 Three-Phase Power Supply Specifications (200V)

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

R&) S&) T&)

iMCCB
— Power Power Alarm
Noise filter OFF ON processing
o iMC  r- -
1MC SUP X Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

Optical
0 @1 encoder

0 @2 [ |'\|| @
ofe) ——

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

Be sure to

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

ALO1 |Alarm code maximum output:

Operating voltage: 30Vpc
ALO3 Operating current: 20mApc

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

ALO3

PULS -
] ;
A phase. 1
SIGN SIGNL1 — .
CCw -P - . PAO
/SIGN]12 . '
[ B phas ‘ | - '< IPAO| pg dividing ratio output
Position reference CLR CLRL15 — _

Aﬁglicable line receiver
SN75175 or MC3486 manufac-
/PBO| tured by T/I, or the equivalent

TS A

Open-collector

reference PL1 PCO
power supply ¥ /PCO,
. Amount of S-phase rotation
Used only with PSO| Serial data output
an absolute encoder /PSO

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

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

SEN signal input
(When using an absolute encoder).

Speed coincidence detection

- - - . N-CMP+ (ON when speed coincides)
i Y = .
Servo ON with 2Ry ON -_’; > Servo ON :'*'_ h 5(5_38{/’;‘;) Positioning completed
P control with 2Ry ON . 2K = Proportional control (P control) (/COIN-) g(gmp\)/;/gteer&)positioning is
o . - S * Forward run
E?[vsva(g% un prohibited with - =K = prohibited : * /T-GON+ T-GON output
- - -+ Reverse run ' (ON at levels above the setting)

Reverse run prohibited with =g prohibited v { /T-GON-
N-LS OPEN ===

) 3 AN W /S-RDY+ Servo ready output
Alarm reset with 3Ry ON . - 2 —~Alarmreset ls.rDy. (ON when ready)
Forward current limit ON with 6Ry ON 6 2 :_:& - Er%rl‘tNgﬁ current

- g -
. ALM+  Servo alarm output

Reverse current limit ON with 7Ry ON 7RY : %g ._, I’i?nixe(gsl\? current o ALM-  (OFF with an alarm)

g Connector shell

Photocoupler maximum output:

FG Operating voltage: 30Vpc
Connect shield to connector shell Operating current: 50mApc
*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.
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3.6.3 Three-Phase Power Supply Specifications (400V)

Three-phase 380 to 480V,

(50/60Hz)
RL S| T
1MCCB J’) 'l) )
- m Power Power Alarm
Noise filter OFF ON processing
- o iMC - -
1MC soPs____ | Be sure to attach a surge suppressor to the excitation

coil of the magnetic contactor and relay.

24Vpc £15%

Optical
encoder

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

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

T f . 37 ALO1 |Alarm code maximum output:
orque reterence: 38k AL03 Operating voltage: 30Vpc
+1 to +10V/rated torque (set by parameter) ‘K': 39 Operating current: 20mApc
{ ALO3
PULS -
[ow ¢
A phase. 2
SIGN -
CoW . X PAO
[ B phas o < .4 4 IPAO | pg dividing ratio output
Position reference < CLR -3 CLRL1S — - Applicable line receiver

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

ST A

Open-collector
reference
power supply

Amount of S-phase rotation
Serial data output

Applicable line receiver
SN75175 or MC3486 manufac-

Used only with
Backup battery 2.8 to 4.5V

(When using an absolute encoder). SGJ {ired by T/, or the equivalent
SEN signal input
(When using an absolute encoder).
Speed coincidence detection
- - o /v-cMP+ (ON when speed coincides)
Servo ON with 2Ry ON ZK > sevoON 5/(:8,{/"\“) Positioning completed
P control with 2Ry ON 3 ;_;[; = Proportional control (P control) (COIN-) g(gmp\)/;/gteer&)positioning is
o . = o * Forward run
EoLrvsvaé%rEua prohibited with :_:l; > prohibited i /T-GON+ T-GON output
) - -+ Reverse run .* ! (ON at levels above the setting)
Reverse run prohibited with S el .- /T-GON-
N-LS OPEN TE.P
Alarm reset with 3Ry ON =~ Alarm reset . y/S-RDY+ (Sg’:“’:v;zzdé:g;p)m
o ML /S-RDY-
Forward current limit ON with 6Ry ON =K - Eﬁ'}”gﬁ current
- R ¢ o ¢ALM+  Servo alarm output
imi i Y everse current , i
Reverse current limit ON with 7Ry ON ?K = limit ON T 324 m (OFF with an alarm)

Photocoupler maximum output:

-,L—L Connector shell
FG

Connect shield to connector shell

*The time constant for the primary filter is 47us

Operating voltage: 30Vpc
Operating current: 50mApc

IP: Indicates twisted wire pairs.
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3.6.4 Position Control Mode

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

) o) o)

1MCCB

— Power Power Alarm
Noise filter OFF  ON processing
iMC - -
1MC SUPN____ |  Besuretoattacha surge suppressor to the excitation
coil of the magnetic contactor and relay.

Optical
encoder

Be sure to

ground —= = \Be sure to properly prepare the

end of the shielded wire.

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

ALO1 |Alarm code maximum output:

38 ALO3 Operating voltage: 30Vpc
Operating current: 20mAp¢c

ALO3
PULS -t
[ cwW ] < '
A phase L
SIGN - 33
CoW . PAC
[ B phase] -<: IPAO| pG dividing ratio output
Position reference CLR Applicable line receiver

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

Open-collector
reference
power supply

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

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

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

SEN signal input
(When using an absolute encoder).

+24V — .. oo ICOIN+ Positioning completed
Servo ON with 2Ry ON 5 RC ¥ I~ Servo ON . g(grl:lqg\l/gég)posmomng s
s - f /ICOIN-
P control with 2Ry ON fﬁ{ ¥ ?t; ~+ Proportional control (P control)
- . - " o Forward run
Forward run prohibited with - ¥ 2K =~ pronibited * - /T-GON+ T-GON output
e - - ' ON at levels above the setting)
ihi - - o Reverse run L. ¢ /T-GON- (
Eﬁeﬁ/grg&}e)l?ﬁ prohibited with N-LS ¥ _:K ~ prohibited
i 3Ry L e /S-RDY+ Servo ready output
Alarm reset with 3Ry ON 5—¢ }_ 3 —Alarm reset . ) /s.RDy. (ON when ready)
Forward current limit ON with 6Ry ON M p-CcL|45 E- _-:& - Er?]rl‘tNSﬁ current
0 - e o ALM+  Servo alarm output
Reverse current limit ON with 7Ry ON 7RY ¥ :‘:& - I'Trﬁ;{eésNe current ALM-  (OFF with an alarm)
—O gt N .- | 2

g Connector shell Photocoupler maximum output:
FG Operating voltage: 30Vpc

Connect shield to connector shell Operating current: 50mApc

*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.
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3.6.5 Speed Control Mode

Three-phase 200 to 230V,

(50/60Hz)
R J’ S| T
1MCCB )
- " Power Power Alarm
il Noise filter OFF ON processing
o iMC - -
010 ° 0 O——
1MC suPN___ | = Besuretoattacha surge suppressor to the excitation
coil of the magnetic contactor and relay.

Optical

O ®1 encoder

O @2

QO
Be sure to [n) \ e e e e a e .
ground = 1CN Be sure to properly prepare the

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

ALO1 |Alarm code maximum output:

Operating voltage: 30Vpc
ALO3 Operating current: 20mApc

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

ALO3

PG dividing ratio output
Applicable line receiver

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

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

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

Used only with

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

SEN signal input
(When using an absolute encoder).

3.3kQ

B

—
=
-
-

/V-CMP+ Speed coincidence detection
(ON when speed coincides)
o N-CMP-

l; = Proportional control (P control)

Servo ON with 2Ry ON K = Servo ON '

P control with 2Ry ON

* Forward run

ki

Forward run prohibited with a :_:l; ™ prohibited e /T-GON+ T-GON output
P-LS OPEN - - -+ Reverse run .-*- (ON at levels above the setting)
S . E L - o [T-GON-
Reverse run prohibited with ¥ 3~ prohibited
N-LS OPEN Tt s dv outout
) - - e /S-RDY+ Servo ready outpu
Alarm reset with 3Ry ON 5 E [ ~ Alarm reset '
»—_E E: - Forward current * = = f/S-RDY- (O when ready)
Forward current limit ON with 6Ry ON - ::K = limit ON
— === R " o ALM+  Servo alarm output
L . - - - Reversecurrent | i
Reverse current limit ON with 7Ry ON ¥ :_;g = limit ON T ALM- (OFF with an alarm)

-ﬂ Connector shell . .
= Photocoupler maximum output:
FG Operating voltage: 30Vp¢c

Connect shield to connector shell Operating current: 50mApc

*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.
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3.6.6 Torque Control Mode

Three-phase 200 to 230V,

(50/60Hz)
Rl S| T
1MCCB $) $) $)
- Power Power Alarm
1 Noise filter OFF ON processing
e iMC - - -
1MC soPS____ | Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

A1) Servomotor .
'
'
'
'
'
Optical '
encoder '
0 D1 X
o mn([ T o)
QO N~/ '
Be sure to () \ totttttms .

ground —> = TCN Be sure to properly prepare the

end of the shielded wire.
External speed control: - V-REF

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

ALO1 |Alarm code maximum output:

38 Operating voltage: 30Vp¢
ALO3 Operating current: 20mApc

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

ALO3

PG dividing ratio output

Applicable line receiver
PBO(  SN75175 or MC3486 manufac-
/PBO tired by T/I, or the equivalent

. 7 Amount of S-phase rotation
Used only with PSO|  Serial data output

an absolute encoder /PSO+

Backup battery 2.8 to 4.5V

é—\ﬁglicable line receiver
(When using an absolute encoder).

5175 or MC3486 manufac-
tired by T/I, or the equivalent

SEN signal input
(When using an absolute encoder).

3.3kQ

+24V
- - - 4 /NLT+  Speed control output
Servo ON with 2Ry ON T ? K = Servo ON . LT (ON during speed control)
P control with 2Ry ON ¥ =3[ — Proportional contro
- . - - o' Forward run
E?[\gacr)c'i) rEu’G prohibited with ; 3K = prohibited e f/T-GON+ T-GON output
- - - R "*' (ON at levels above the setting)
Reverse run prohibited with E .; 2~ pr%\rlﬁgfgéun PR /T-GON-
N-LS OPEN —Q_C -
; 3Ry E‘ St e 5¥/S-RDY+ Servo ready output
Alarm reset with 3Ry ON 5—¢ - S~ Alarm reset 3 ! Js rpy. (ON when ready)
Forward current limit ON with 6Ry ON 6Ry K2 :-:li - F&Wgﬁ current
T R e SALM+  Servo alarm output
Reverse current limit ON with 7Ry ON il "rﬁ?{e"s’\? current o 32 M- (OFF with an alarm)

g Connector shell . .
= Photocoupler maximum output:
Operating voltage: 30Vpc

FG
Connect shield to connector shell Operating current: 50mApc

*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.
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Notes:
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4 Trial Operation

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

4.1  Two-Step Trial OPEration .........ccccueeecuireiieeeiiieeeieeerieeeereeerveesrreesreeeeaeeeneaeeenes 4-2
4.1.1 Step 1: Trial Operation for Servomotor without Load............cccoeevveeennenn. 4-3
4.1.2 Step 2: Trial Operation with the Servomotor Connected to a Load............ 4-9

4.2 Additional Setup Procedures in Trial Operation..........cccceeevveeeeieeecieencreeenennn. 4-10
4.2.1 Servomotors with Brakes..........coccoooiiiiiiiiiiiiie, 4-10
422 Position Control by Host Controller ...........ccccuvieviiieniieeiiieeiie e 4-11

4.3 Minimum Parameters and Input Signals...........cccceeviiiiiiiniiiiiiiieeieeeeeee, 4-12
43.1 Parameters. ......c.ueiiiiiiiiie e 4-12
4.3.2  INPUL SIZNALS ..eeiiiiiiieieeie ettt 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 Trial Operation for Servomotor without Load and 4.1.2 Trial Operation for
Servomotor Connected to a Load 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.

N

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 |
L

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

A CAUTION

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

(with all couplings and belts disconnected).

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

»  Check main power supply circuit wiring.

*  Check servomotor wiring.

*  Check CNI1 I/O signal wiring.
Make sure the host controller and other adjustments are completed as much as
possible in step 1 (prior to connecting the servomotor to equipment).

Do not connect to the equipment.

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

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



Sigma II User’s Manual Chapter 4: Trial Operation

1. Secure the servomotor.

Secure the mounting plate of the
servomotor to the equipment.

Do not connect anything to the sh:

/ (no-load conditions).

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

2. Check the wiring.

Disconnect the CN1
connector.

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

3. Turn ON power.
Normal display

Y ] - Y
. IZ | o)z

Alternate display

Example of Alarm Display

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

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

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

YASKAWA 200V
SERVOPACK

SGDH-

el
@@

MODE/SER ¥ pard

. CHARGE vowm.

} Panel operator

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

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

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.
¢) Turn ON power again.

6. Check the input signals.

Check input signal wiring in Monitor Mode using the panel operator. See 7.1.7
Operation 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 | | J_—/S-ON

<4— Top lights: ON = high level
.|-\.|-— /ALM-RST

/P-CL
IN-CL
SEN

_——_—
——
——
——-

< Bottom lights: ON = low level
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Input Signal Status LED Display
OFF (high level) Top LED indicators light.
ON (low level) Bottom LED indicators light.

Note: The servomotor will not operate properly if the following signal lines are not wired correctly. Always
wire them correctly. Short the signal lines if they will be unused. The input signal selections
(parameters Pn5S0A to Pn50D) can be used to eliminate the need for external short circuiting.

Signal Connector Pin Description
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 C_ontrol power supply terminal for sequence
signals.

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

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

Servo amplifier

Servomotor

s L O
O——CN1-40

Turns ON the servo.

=]
<

Turn ON the servo using the following procedure.
a. Make sure there are no reference signals input.
* Set V-REF (CN1-5) and T-REF (CN1-9) to OV for speed and torque
control.
* Set PULS (CN1-7) and SIGN (CN1-11) to low for position control.
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b. Turn ON the servo ON signal.
Display with the servo ON.

Iy

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

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

Operating Using Reference Input

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

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

Standard speed control setting is described here.
Servopack

£
SG! cN1-6)

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

Servomotor

Servomotor rotates at a speed proportione
to the reference voltage.

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

Un000 Actual motor speed

Un001 Reference speed

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

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

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

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

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

controller output form.

Selecting the reference pulse form: See 5.2.2 Position Reference.

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

operation.

Reference
pulse

Host controller Servo amplifier

PULS Seryomotor
(CN1-7)

[PULS | o\ 1.g)

SIGN |}

(CN1-11)
[SIGRHeN1-12)

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

Mode.

Un000 Actual motor speed
uUn007 Reference pulse speed display
Un008 Position offset

Has the reference pulse been input?

Is the motor speed as designed?

Does the reference speed coincide with the actual motor speed?

Does the servomotor stop when the speed reference is 0?

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

rotation.

Pn202, Pn203

Electronic gear ratio
See 5.2.5 Using the Electronic Gear Function.

Pn000.0

Selects the direction of rotation.
See 5.1.1 Switching Servomotor Rotation Direction.

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

then repeat step 1.

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

A WARNING

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

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

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

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

*  Checking the final control form.

SGDH Servomotor

servo

amplifier [ ] I ]
 —

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.

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

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

Note: The servomotor will not be broken in completely during the trial operation. Therefore, let the system run for a
sufficient amount of time after the trial operation has been completed to ensure that it is properly broken in.
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4.2 Additional Setup Procedures in Trial Operation

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

4.2.1 Servomotors with Brakes

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

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

s\ertical shaft oShaft with external force applied

—— Servomotor

Holding brake External Servomotor
force  — >

Prevents the

servomotor from

rotating due to gravity.

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

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

Power supply Servomotor with Brake
Three-Phase 200V SGDH | T oo,
L1,L2,L3 servo X :
—At amplifier  [U,V, W . @ .
CN2 | *---------- S

|

Magnetic contactor

Single-Phase —#— || M #
200V 24Vpe

Brake control relay Brake power supply
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4.2.2  Position Control by Host Controller
If the position control algorithm of the host controller has not been established or finalized,
disconnect the servomotor from the equipment before performing a trial operation. This
will prevent the servomotor from running out of control and damaging the equipment.
Reference
speej
SGDH ( )
Host
con?r(s)ller :(ranr\rglci)fier
Trial operation for
Speed control servomotor without load
Position control
Check servomotor operation as described in the following table.
Controller Check Procedure Description
Reference

JOG Operation

Check motor speed as follows:
» Use the speed monitor (Un000) on
the panel operator.

Check the parameter

(Constant . setting at Pn300 to see
Reference Speed Motor speed E;Ettgi:fg\é%@:?g eaetdlc(’)\?’ggr%%j'for if the reference speed
gg#frg?en;) Host example, to see if the servomotor gain is correct.
makes one revolution per second.

Input a reference equivalent to one Check the parameter
Simple Number of motor servomotor rotation and visually check | setting at Pn201 to see
Positioning rotations to see if the shaft makes one if the number of dividing

revolution. pulses is correct.

Whether the servo- Check to see if the servomotor stops .

(Cé)\ieor:tl_raavneci motor stops rotating when P-OT and N-OT signals are input vl?/ﬁ:ﬂgv::‘ltjlgeolea:'r\}gnﬁt%t
N-OT Used) when P-OT and N-OT | during continuous servomotor does not stop.

signals are applied

operation.
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4.3 Minimum Parameters and Input Signals

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

4.3.1 Parameters

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

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

Basic Parameters

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

Position Control

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

Changing Servomotor Rotation Direction

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

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

4.3.2 Input Signals

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

. Pin -
Signal Name Number Description
/S-ON Servo ON CN1-40 See 5.5.2 for more details on turning ON and OFF the servomotor.
P-OT | Forwardrunpro- | cnq42
See 5.1.2 for more details on the overtravel limit switch.
N-OT | Reverserunpro- | cnq43
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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 ...........ecvveervierieeiieenieeiieenieeeieeneen. 5-4
5.1.1 Switching Servomotor Rotation DIirection ............cceecveevieeciieniieniieeniiennnene 5-4
5.1.2 Setting the Overtravel Limit Function ...........cccecceeeeviieiiiiieniieeiee e, 5-5
5.1.3 Limiting TOTQUE .....ceeeeiieeiieeeiie ettt et e eree e e e 5-8

5.2 Settings According to Host Controller...........cccoeevvieeiiiieiiiicieeceeeee e, 5-13
5.2.1 Speed RETETENCE .....ccvveieiiieeiiieceeee e e e 5-13
522 Position REfErence .........ooeeiiiiiiiiiiiiiieeee e 5-15
523 Using the Encoder Signal Output .........c.ccoevveeeeiiieniieeniie e 5-21
524 Sequence I/O SigNals........ccceeiieriiiiieiiieieeieee e 5-25
5.2.5  Using the Electronic Gear FUNCtion............cccceevueeiiienieeiienieeieeieeeee e 5-27
5.2.6  Contact Input Speed Control..........cceceeeiieriiiiiieniieeee et 5-32
5.2.7  Using Torque Control ..........ccceeieriieiiienieeieeree ettt 5-37
5.2.8 Torque Feed-Forward FUNCtion ............ccccceeeiiieniii e 5-44
5.2.9 Speed Feed-Forward Function............cccceeeeiieeiiieciieecie e 5-46
5.2.10 Torque Limiting by Analog Voltage Reference.........c.cccccvveevvieiiveencnnnns 5-48

5.5 Parameter Settings and FUNCIONS ..........ccccueeeiiieiiiiiiiieeeie e 5-51
53.1 Parameters.........ooueiiiieiiiiceee e 5-51
532 JOG SPEEA ..ttt e 5-51
533 Input Circuit Signal ALloCation............cccueevuierieeriieniieieeeeee e 5-52
5.3.4  Output Circuit Signal ATlocation ...........ccceevieeiiienireiienieeiieeie e 5-56
535 Control Mode Selection ..........cocueeueiiieiiiiiienieee e 5-59

5.4 Setting Stop FUNCHONS .....coviiiiiiieciiieceeceeee e e 5-62
54.1 AdJusSting OffSEL....cuvieeiiieeiiiecieee et 5-62
54.2 Servo OFF Stop Mode Selection .........cccoecvveeiiieeiieeeiee e 5-63
543  Using the Zero Clamp FUnction..........cccecceeviienienciienieniieiceceeeee e 5-64
544  Using the Holding Brake ...........cccocoiiiiiiiiiniieieieceeeeeee e 5-66

5.5 Forming a Protective SEqUENCE ..........cocueeuiuiirieieiiiiieieteeeieece e 7-71
5.5.1 Using Servo Alarm and Alarm Code Outputs ..........cceeeveevierieenieennnnne. 5-71
5.5.2  Using the Servo ON Input Signal (/S-ON) .....c.ccovvvveeviiieiiieeieeeiee e, 5-73
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m Before Reading this Chapter

This chapter describes the use of each CN1 connector 1/O signals in the SGDH servo
amplifier as well as the procedure for setting the related parameters for the intended

purposes.

The following sections can be used as references for this chapter.

* List of CN1 I/O signals: See 3.4.3 I/O Signal Names and Functions.
* (N1 I/O signal terminal layout: See 3.4.2 List of CNI Terminals.

» List of parameters: 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

circuits.

B Parameter Configurations

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

of Parameters.

Type

Parameter
Number

Description

Function Selection Constants

Pn000 to Pn003

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

Servo Gain and Other Constants

Pn100 to Pn123

Set numerical values such as speed and position loop
gains.

Position Control Constants

Pn200 to Pn208

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

Speed Control Constants

Pn300 to Pn308

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

Torque Control Constants

Pn400 to Pn409

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

Sequence Constants

Pn500 to Pn512

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

Others

Pn600 to Pn601

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

Auxiliary Function Execution

Fn00O to Fn014

Execute auxiliary functions such as JOG Mode operation.

Monitor Modes

Un000 to
Un00D

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

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

5.1.1 Switching Servomotor Rotation Direction

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

defined as counterclockwise as viewed from the load.

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

Standard Setting

Reverse Rotation Mode

Forward Reference

Encoder output from
@ cew Servo amplifier

Encoder output from

% servo amplifier
&

PAO (Phase A) PAO (Phase A)
_ ,, nnrn
“ ==~ igigigiph
PAO Phase B) PAO (Phase B)
Encoder output from Encoder output from
(@ cw servo amplifier %ccw servo amplifier
Reverse Reference C PAO (Phase A) 5 PAO (Phase A)
.—— s E . e
ki Eyipipigh e — Eplpipiph
PAO (Phase B) PAO (Phase B)

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

Parameter Signal Setting Control Mode
Pn000.0 Direction Selection Default Setting: 0 gggﬁi%q %rg#terzocllontrol,

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

Setting Description

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

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

0 (Standard setting)

1 (Reverse Rotation Mode)
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(— )
=l
|
__
|
__
|
— _

> .

5.1.2 Setting the Overtravel Limit Function

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

[ Using the Overtravel Function

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

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

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

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

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

switch switch
Servo Amplifier

P-OT | cNi-42

N-OT | on1-43

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

Signal State Input Level Description
ON CN1-42: low Forward rotation allowed, (normal operation
status).
id Forward hibited ( tati
i orward run prohibited (reverse rotation
OFF CN1-42: high allowed).
ON CN1-43: low Reverse rotation allowed, (normal operation
status).
N-OT R hibited (forward rotati
A2 hi everse run prohibited (forward rotation
OFF CN1-43: high allowed).




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

] Enabling/Disabling Input Signals

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

Parameter Signal Setting Control Mode
P-OT Signal Mapping - Speed/Torque Control,
Pn50A.3 (Forward Run Prohibit Input Signal) Default Setting: 2 Position Control
N-OT Signal Mapping P Speed/Torque Control,
Pn50B.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)
\/
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
8 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
- 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 OV).
Pn50B.0 (Reverse Run Pro- - -
hibit Input Signal) Does not use the N-OT input signal to prevent
8 reverse rotation. (Reverse rotation is always
allowed and has the same effect as shorting
CN1-43 to 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.

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

* Forward run prohibited input (P-OT,CN1-42)
» Reverse run prohibited input (N-OT,CN1-43)
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Parameter Signal Setting Control Mode
Pn001.1 Overtravel Stop Mode Default Setting: 0 gggﬁi%q %rg#;;o(fontrol,

Stop Mode After stopping  Pn001.1

Overtravel

] setting
P001.0=0.1 I'stop by dynamic brake
Pn001.1=0
Coast status |— 0
Coast to a stop
Zeroclamp | —> 1
pno0t1=1or 2 Decelerate to a stop
Coaststatus | —= 2

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

Parameter Signal Setting Description

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.
Torque setting: Pn406 Emergency Stop Torque

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

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

Setting
(%)

Range: 0% to Maximum
Emergency Stop Torque Speed/Torque Control,
Pn406 | (valid when Pn001.1is 1 or 2) Torque

Default Setting: 800 Position Control

Parameter Signal Control Mode

Stop Mode

—_— ) _| Stop by dynamic brake |
Forward run
rohibit input o
PQOT (CN1Fi42) °°——| Coast to a stop |
—"
|——| Decelerate to a stop |

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

Max. torque setting for an
emergency stop

Pn406
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5.1.3 Limiting Torque

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

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

* Level 3: Always limits 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 below.

[ Setting Level 1: Internal Torque Limits

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

Parameter Signal ST(E/“;]Q Control Mode
(o]
- Range: 0to 800 Speed/Torque Control,
Pn402 Forward Torque Limit Default Setting: 800 Position Control
A 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

/CLT Generated when Pn50F.0 allocates an output terminal from SO1 to SO3.
Monitor Mode (Un006) Output signal monitor

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

Note: If torque limit is set higher than the maximum torque of the servomotor, the maximum torque of the
servomotor is the limit.
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Application Example: Equipment Protection

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

Motor deceleration.
speed
Torque
Using the /CLT Signal

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

Servo amplifier

T +24V
Photocoupler output levels per output node: ON1-T1 | OLT+ Y
+ Maximum operating voltage: 30Vp¢ Y | L
* Maximum output current: 50mApg — ' 3 o4 onit2 | o 1

oy

Speed/Torque Control,
Position Control

Output = /CLT CN1-T1 Torque Limit Output

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

Status Conditions Description

The circuit between CN1-T1 and T2

is closed Servomotor output torque is being limited.
ON )

(Internal torque reference is greater than the

limit setting).
CN1-T1 is at low level. 9)

The circuit between CN1-T1 and T2
OFF is open.

Servomotor output torque is not being limited.
(Internal torque reference is less than the limit
setting).

CN1-T1 is at high level.

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

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

Parameter Signal Setting Control Mode
. . — Speed/Torque Control,
Pn50F Output Signal Selections 2 Default Setting: 0000 Position Control
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Pn50F.0 Output terminal

JoLT ﬁ— CN1-25, 26 (SO1)
Torque limit o2—1 CN1-27, 28 (SO2)

detection
S CN1-29, 30 (SO3)

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

Output Terminal (CN1-)
Parameter Setting

1 t2
0 — —
1 25 26

Pn50F.0

2 27 28
3 29 30

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

[ Setting Level 2: External Torque Limit

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

— Torque Limit
v Pn402
Reverse Rotation
/P-CL rotation Speed
CN1-45 --- — 1 Torque Limit
—1 | v Pn402 or Pn404
. (limited by whichever
ggéa;'c?” is smaller
¥ Torque Limit
Forward Rotation ) Pn403
rotation Speed
/N-CL
CN1-46 Torque Limit
_T_ ‘ Pn403 or Pn405
Rotation (limited by whichever
Speed is smaller

= Input /P-CL CN1-45

Forward External Torque Limit Input

Speed/Torque Control,
Position Control

= Output /N-CL CN1-46

Reverse External Torque Limit Input

Speed/Torque Control,
Position Control
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This is the external torque (current) limit input for forward and reverse rotation.

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

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

CN1-45 at high level when OFF 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 torque is
being limited.

Signal Description

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

Monitor Mode (Un006) —

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

* Un006: Depending
on output signal
allocation condi-

tions.
Application Examples:
* Forced stop.
* Robot holding a workpiece.
Parameter Signal S?:/ii;]g Control Mode
Pn404 Forward External Torque Limit gg?agu?t: Soei(t)inzo:omo gggﬁgﬁgg#ﬁ o(|30ntrol,
Pn405 Reverse External Torque Limit gzpagj,é SO eE[(t)i %0:0100 gggﬁg/gggﬁter O(|30ntro|,
Set the torque limits when the torque is limited by an external contact input.
Setting Description
/P-CL (CN1-45) Input Pn404 torque limit applied.
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Setting

Description

IN-CL (CN1-46) Input

Pn405 torque limit applied.

See 5.2.10 Torque Limiting by Analog Voltage Reference.

Using /P-CL and /N-CL Signals

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

below.

1/O_power supply
+24V

Servo Amplifier

CN1-47 : Photocoupler

Host controller

_ 5mA§ 3 '
[P-CL engs | = em :

E

IN-CL| cy1a6 ! EE' 3|<
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5.2 Settings According to Host Controller

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

5.2.1 Speed Reference

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

Servo amplifier

Torque reference input TREF CNT-9 {>Torque
(analog voltage input)  sG :P I CN1-9 reference
Speed reference input LRED I oS {)Speed
(analog voltage input) SG IP I CN1-6 reference

v

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,
9,0r A).

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
Factory setting 1 /:

12 8 \-4 I
S \ 71 4 8 12
o | 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.

Referseeleczdlnput Rotation Direction Motor Speed Sjr(\i')wrrﬁ)l-tior
+6V Forward rotation Rated motor speed 3000rpm
+1V Forward rotation (1/6) rated motor speed 500rpm
-3V Reverse rotation (1/2) rated motor speed 1500rpm

Parameter Pn300 can be used to change the voltage input range.
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| Input Circuit Example
470Q, AW minimum Servo Amplifier
kol L VRer
12V A CN1-5
l vP
SG CN1-6

* Always use twisted pair cable for noise control.

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

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

Host controller Servo amplifier
V-REF CN15
Speed )
reference { ip SCY oN16
output
terminals
PAO

pulse input Peo] CN1-34

terminals fP__pso] CN1-35

Feedback {: F5__pao] CN1-33
CN1-36

tP represents twisted pair wires.

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

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

Parameter Signal Setting Control Mode
Speed Reference Input Range: 150 to 3000 x (0.01V/
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

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 PI
(proportional-integral) to P (proportional) control.

Proportional control can be used in the following two ways:
*  When operation is performed by sending speed references from the host
controller to the servo amplifier, the host controller can selectively use P control

mode for particular conditions only. This method can prevent the occurrence of
overshoot and also shorten settling time.

» If PI control mode is used when the speed reference has a reference offset, the
motor may rotate at a very slow speed and fail to stop even if 0 is specified as a
speed reference. In this case, use P control mode to stop the motor.

Position Reference

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

Reference by Pulse Input

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

i
Photocoupler
{ PULS CN1-L.I
Reference a Tl
pulse input [PULS ¢P CN1-8 T lH‘?
SIGN CN1-11, , :
Reference { sion o [onip 10k
code input T
CLR CN1-15 T
Clear input { ICLR CN1-14 T lH‘? :

§ P represents twisted pair wires
Any of the following forms can be used for the position reference:
* Line-driver output
* +12V open-collector output

* +5V open-collector output

Connection Example 1: Line-driver Qutput

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

Host controller

Line-driver >

Servo amplifier

Photocoupler
PULS |ON1-7_
150Q L Ly
\ P /PuLs [CN1-8 T
SIGN [CN1-11
35 /SIGN[CNT-T2 § e
CLR|CN1-15  ~"° "
VP cirfontat ki

Connection Example 2: Open-collector Qutput

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

Host controller

Servo amplifier

Vee Photocoupler
R1| _i, PULS|CN1-7_

1 1500

x 1:§ .

,,P/PULS CN1-8 : ﬁ

T Kj

R10 SIGN CN1-£_
1p ision|eni1z T de,
|:l‘ R1_E|_ CLR|CN1-15
lP cLR[oN1-14 T K-

$ P represents twisted pair wires

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

I, falls between 7 and 15mA.

Application Examples of V = IR

RT = 1kQ with Ve = 12V £5% | R1 = 180Q with Ve = 5V 5%

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

Tr1 Output Level

Signal Logic

ON

Equivalent to high-level input

OFF

Equivalent to low-level input

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



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

Host controller Servo Amplifier
PL1 CN1-3 1kQ ++12V |
Approx. puLs IO - Photocoupler
150Q L 1.9 -
T oA /PULS _|CN1-8 @; "!d :
r1_§ IP <
CN1-13
P Mo
SIGN =)
ON: 1.5V maxim IP /SIGN _|CN1-12 g |d :
CN1-18
PL3 M————T
CLR [CJCNT-T5 -5
JCLR  |CN1-14 : |4 :
—5 I CN1-1 AR
<

I P represents twisted pair wires

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

| Selecting a Reference Pulse Form

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

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

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

Parameter Signal Setting Range Control Mode

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

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

Host Positi
controller ref?e?clelr?cr:a Servo Amplifier
pulse
JUUI PuLS
* CN1-7
M onte1
SIGN
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Since the reference pulse form can be selected from among those listed below, set
one according to host controller specifications.

Parameter Reference llanu?:; Logic Forward Rotation Reverse Rotation
Pn200.0 Pulse Form o 9 Reference Reference
Multiplier
i PULS
0 Slgntr;iﬁmse _ (CN1.7) L (PCL:J,\II_18_7) )
SIGN T High SIGN e
(CN1-11) (CN1-11)
. PULS Low
1 CW pulse + . Positive (CN1-7) puts —JL T I
CCW pulse ) logic SiGN __L.n.n (CN1-7) Low
(CN1-11) SIGN
(CN1-11)
i Two-phase x; PULS
ulse train X —H—90° PULS_ —4—90°
with 90° phase (332:,7) i Bl B Nty
i i SIG
4 differential x4 (CNI-11) L L ((l-qu\"ﬂ) 1
i PULS PULS
— —uuUu
5 Slgntr;iﬁulse Ny U Bty
SIGN | low SIGN _[ High
(CN1-11) (CN1-11)
CW pulse + . PULS High PULS  — 11—
6 CCW pulse — Negative oven — 0| v
logic SIGN siGgN [ High
(CN1-11) (CN1-11)
7 x1
Two-phase o
8 ; x2 —H—90 —H—90°
pulse train PULS L PULS
with 90° phase (CN1-7) Nty —
9 differential x4 SIGN L SIGN J Sy Ny B
(CN1-11) (CN1-11)

Input Pulse Multiplier

Number of
servomotor
move pulses

8
§
11
2
0
PULS Input reference pulse

(CN1-7) _
e

SIGN

(CN1-11)
The input pulse multiplier function can be used if the reference pulse is a two-phase
pulse train with a 90° phase differential. The electronic gear function can also be
used to convert input pulses.
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Example of I/0 Signal Generation Timing

Servo ON
Baseblock
CN1
Sign+pulse !
train CN1
7
PG pulse
Note: 1.

COIN
CLR

— o —
i Release ) t1 < 30ms
= ) = 2<6ms
: (when parameter
-1 er Pn506 is set to 0)
[ UL U {3 > 40ms
H
SN S O Y I N B R
PAO i " i i; 14,15, 16 < 2ms
‘ L F—l |_| : t7>20ms
PBO ' :

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

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

Reference Pulse Input Signal Timing

Reference Pulse Form Electrical Specifications
Sign + pulse train input SIGN a,” t g’ g f 8::':2
(SIGN + PULS signal) t3 >t7 » WS UL .
Maximum reference PULS S t4, 15, 16 > 3ps EilgnF(c?rl\A(/;a'\rl()i reference
frequency: 500kpps 4 ) f,r,l t5 lofolt6 T2 1.0ps L = Reverse reference
(200kpps open-collector . (UT) x 100 <
output) Forward Reverse 50%

€—sierencs < Teference

1
CW pulse and CCW , € t1,12<0.1us
B o TR 3> 3ps
aximum reference ccw 2->| S — _
frequency: 500kpps 2 l€ I(T-)| 12 1.0us
(200kpps open-collector cwW —_./_\_/—\_/_\_ (UT)x 100 <
output) >| |3 50%
Forward Reverse
_reW> Teterence

Two-phase pulse train " w2
with 90° phase differential e
(A phase + B phase) :I/—\l:/—\_/—\_
Maximum reference A phase t1,t2<0.1us Parameter Pn200.0 is
frequency X 1: 500kpps |g phase_/_\_/_\—/_\_ 1>1.0us used to switch the
(200kpps open-collector (L,I (t/T)x 100 = input pulse multiplier
output) 50% mode.
x2: 400kpps orencs || Rvenee
x4: 200kpps A | | Bprmeias,
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[ Error Counter Clear Input

The procedure for clearing the error counter is described below.

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

lCIear

Position loop
error counter

CLR

* The error counter inside the servo amplifier is set to 0.
» Position loop control is prohibited.

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

Control Mode

Position Control

Parameter
Pn200.1

Signal Setting Range

Default Setting: 0

Error Counter Clear Signal Form

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

Pn200.1 L .
Setting Description Clear Timing
Clears the error counter when the
0 CLR signal goes high. CLR | High
Error pulses do not accumulate as (CN1-15) |<—
long as the signal remains high. Cleared state
Clears the error counter on the rising
1 edge of the CLR signal. CLR _I High
Clears the error counter only once on CI(Cij-15|) A his poi
the rising edge of the CLR signal. eared only once at this point
Clears the error counter when the
9 CLR signal goes low. %,51 1;\L
Error pulses do not accumulate as L—
long as the signal remains low. Cleared state
Clears the error counter on the falling
; CLR Low
3 edge of the CLR signal. (CN1-15) 4
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

(Servomotor)
Encoder

CN2

CN1

Serial data
PG )

Phase A

Host controller

P

Phase C

»
L

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

following circuit diagram.

Servo amplifier

Host controller

Line receiver

CN1-1

v

Connector shell

-
Phase A cN1-33 | PAO i \. &R 2 3 Phase A
]
CN1-34I/PAO |¢P' I Ij 1
& T O—&
: I
Phase B - R 6 5
CN1-35 | PBO : : > » Phase B
cN1-36 L /PBO 'tp. I D 7
: |
Phase C - !
_D\om 1ogPco 1, L Ry 10 Ly Phase C
CN1-20LPCO |¢P' I lj 9
| 1
;! 8l c |16
I 1 — Choke coil
| ov
oy
! 1
1

Smoothing
capacitor

+5V
I - |

R =220 to 470Q

tP represents twisted pair wires.

C = 0.1uF (Decoupling capacitor)

+5V

ov

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

revolution (PPR).
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[ I/0 Signals

I/O signals are described below.

Output = PAO CN1-33 Encoder Output Phase A gggﬁi%q %rgrl:t? o(|30ntrol,
%’tpm = /PAO CN1- Encoder Output Phase /A gggﬁi%q %rgrl:ﬁo'Control,
Output = PBO CN1-35 Encoder Output Phase B gggﬁi%q %rg#terzocllontrol,
%Jtput = /PBO CN1- Encoder Output Phase /B gggﬁi%q%rg#ﬁo(ﬁontrol,
Output = PCO CN1-19 Encoder Output Phase C gggﬁi%q%rg#ﬁo(ﬁontrol,
%Jtput = /PCO CN1- Encoder Output Phase /C gggﬁi%q %rgrl:t?o'Control,

Divided encoder signals are output.

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

Set a dividing ratio at the following parameter.

| PG Dividing Ratio | Pn201

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

Output Phase Form

Forward _,|_|<_ 90°

rotation

phasen L] LI
Phase B —|_'_\_,_|_
Phase C _,_\—

>t

Reverse
rotation

Phase A

Phase B

Phase C

—>|—|<— 90°
B
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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

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

= Input BAT (+) CN1-21 | Battery (+) SpeedTorque Control,

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

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

Output = SG CN1-1 Signal ground gggﬁi%/g%rggﬁocllontrol,

SG: Connect to 0V on the host controller.

IMPORTANT

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

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

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

Output terminals: pAQO (CN1-33
/PAO (CN1-34

)
)
)
)

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

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

The setting range varies with the encoder used.

Setting Preset value: 16
Example pao UL AN
PBOLUU ULy
[« >|
1 revolution
Servomotor Model . Number of Encoder
Resolution . .
and Encoder (Bits) Pulses Per Revolution Setting Range
Specifications (PPR)
A 13 2048 16 to 2048
B, 1 16
16384 16 to 16384
C,2 17

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

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

] Input Signal Connections

Connect the sequence input signals as shown below.

Servo Amplifier

1/0 power
supply
T +24v
124V | ON1-47 33k Photocoupler
Host controller D@_ -——=
I —>|(
N e
- CN1-40
—O O o y g
— /P-CON L CN1-41 '* = :
—O O - - -
1 o |
] —>
; ; P-OT | CN1-42 . g |
1 |
N-OT | CN1-43 ! = |
1 S|
— /ALM-RST | CN1-44 ¥ 30
—0O O -
1 o |
CN1-45 ¥ 3
— /P-CL -
—O O -
—_— /N-CL | CN1-46 ¥y :
—O O -
Vov

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

. External power supply specifications: 24V 1 Vpe, S0mA minimum.
Yaskawa recommends using the same type of external power supply as that used for output circuits.
The function allocation for sequence input signal circuits can be changed.

See 5.3.3 Input Circuit Signal Allocation for more details.

= Input +24VIN CN1-47 | External I/O Power Supply Input gggﬁi%q %rgﬁﬁocl:omro"

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

Servo amplifier

1/O power supply

+24V
T

—ALL T G

Connect an external 1/0 power supply
Contact input signals: /S-ON (CN1-40)
/P-CON (CN1-41)
P-OT (CN1-42)
N-OT (CN1-43)
JALM-RST (CN1-44)
/P-CL (CN1-45)
/N-CL (CN1-46)

5-25
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u Output Signal Connections

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

Servo amplifier /O power supply
T +24V T oV
Photocoupler LCTL‘L‘
(7 * Fre—
s 1 '50mA max.
L I ,' 328 ALM.
| T 0
Photocoupler output levels per output node: T 1! ) SOmAmax, | cup.
+  Maximum operating voltage: 30Vpc -« < TII7 o7l Taans |
+ Maximum output current: 50mAp 4 4 ' R] sftin ey
L ] : 28\ TGON-
i 'L—ii’;m*—t‘. - i
~ I 1
1 300 S.RDY.
L t--%
= i
37JALO1 {>_
_K 20mA max.
Open collector output levels per output node: aslALO? l,:
* Maximum operating voltage: 30Vp¢ -— 5
+ Maximum output current: 20mApc E
39lAL 03 {>_
-e 165G é Host controller
Vov ov

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

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

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

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

When the Electronic Gear When the Electronic Gear

Function is Not Used

Function is Used

Workpiece

No. of encoder pulses: 2048

Workpiece
Reference unit: 1um

/:F‘]]III II/I|_;IIIRIIII

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):

} revolution = omm. Therefore, Equipment conditions and reference
10 + 6 = 1.6667 revolutions. quip it

(2048 x 4) pulses = 1 revolution. So,
(1.6667 x 2048 x 4) = 13653 pulses

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

units must be defined for the electronic
gear function beforehand.

| 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

1

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 .
P Per Revolution (PPR)
Specifications
A 13-bit 2048
B Incremental encoder 16-bit 16384
C 17-bit 32768
1 16-bit 16384
Absolute encoder -
2 17-bit 32768

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

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

To move a table in 0.001mm units

Reference unit: 0.001mm
—>

L1

LT

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

Examples (in mm):

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

*  When the reference unit is Ium
If a reference of 50000 units is input, the load moves 50mm (1.97in)
(50000 x 0.001mm = 50mm).

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

Travel distance per load shaft revolution
Reference Unit

Travel distance per load shaft revolution =

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

0.000041in (0.001mm),
2 .
_020 _ 5000 (reference units)
0.00004
Ball Screw Disc Table Belt and Pulley
Load shaft <+— p % Load shaft TA,
Srtze gz %@
-Load shaft D: Pulley
1 revolution = P 1 revolution = — 200" __ D
reference unit reference unit 1 revolution = —————
reference unit
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B
5. Electronic gear ratio is given as: (Z)

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

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

B) Number of encoder pulses X 4 m

Electronic gear ratio (Z = Travel distance per load shaft revolution (reference unit) X n

Note: Make sure the electronic gear ratio satisfies the following condition:
B

0.01 < Electronic gear ratio (A) < 100

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

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

B| — Pn202 Electronic Gear Ratio (Numerator)

T~ Pn203 Electronic Gear Ratio (Denominator)

Parameter Signal Setting Control Mode

Pn202 Electronic Gear Ratio (Numerator) Sgpaglﬁé é]eignSg?st Position Control

Range: 1 to 65535 s
Default Setting: 1 Position Control

Pn203 Electronic Gear Ratio (Denominator)

Set the electronic gear ratio according to equipment specifications.

SGDH Servo amplifier

Reference Electronic

input pulse L gear Juuunn SGMOH

M servomotor

A4

Electronic gear ratio = @ - gﬁggg

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

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

The following examples show electronic gear settings for different load

mechanisms.

Ball Screws

Ref it 0.00004in (0.0001 . . i
elerence un n ) Travel distance per load shaft revolution = ﬂ = 6000
Load\shaft 0.000041n
13-bit incremental Ball screw pitch: 0.24in (6mm) . . 2048 x4 x 1
encoder ’ Electronic gear ratio = GD = = gﬁ;gi
Preset Pn202 8192
Values Pn203 6000
Circular Tables
Reference unit: 0.1° Travel distance per load shaft revolution = _ 360 — 3600
pr
oad shat 13-bit Incremental encoder Electronic gear ratio — (@) — 2048 X 4 X 3 — Pn202
IR ~ Pn203
Preset Pn202 24576
Values Pn203 3600
Belts and Pulleys
Reference unit: 0.0010in (0.0254mm) :
oad sha ravel distance per load shatt revolution = - =
Load shat Travel distance per load shaft revoluti 3'10458;541“ 12566
. n
eceleration ulley diameter ®4in .6mm . . B 16384 X 4 X 3
gtio:ls:1t Pulley diameter ®4in (101.6mm) Electronic gear ratio = (Z) = 12566 = gﬁ;gi
16-bit absolute encoder = 196608 = M
12566 1309
Preset Pn202 20480
Values Pn203 1309
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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- ) B [ |Primary
forward gain [~ ‘A [lag filter Bias Pn108
Pn203 ) "
Pn200.0 6 rBe;?\Zeaddmon
Reference Pn204 Pn202
X1 Pn102 Servomotor
pulse o X2 o+
> X4 Error Ko Speed || Current | |
oo counter P loop loop
1
1
©
PG signal Pn201
output Encoder
< Frequency
- dividing
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5.2.6 Contact Input Speed Control

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

Servo amplifier

/P-CON (/sPD-D)——() (O—|CN1-41
Contact P-Cl(sPD-A) ——O O—|cN1-45
input _—
IN-CI jsPD-B) ——Q QO—{CN1-46 Servomotor

Speed selection

SPEED1 Pn301

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

External speed
setting devices and
pulse generators
are not required.

[SPEED3 Pn303

] 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 gg:ﬁgq %rg#t(?ocllontrol,

The speed can be controlled via contact inputs.
Servo amplifier

——0 0| Servo operates
_OO— at the internally

set speed.
—0 O+
Servomotor
Contact
input SPEED1
SPEED2
SPEED3

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

Pn000.1

Setting Description Input Signal

Used to switch between P and PI

/P-CON (CN1-41)
Contact input control.

8, 1,2,7,8, | speed control /P-CL (CN1-45) Used to switch between forward

A B function not external torque limit ON and OFF.
used. Used to switch between reverse
/N-CL (CN1-46) external torque limit ON and OFF.
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Pn000.1 e .
Setting Description Input Signal
/P-CON /P-CL IN-CL .
(/SPD-D) (/SPD-A) (/SPD-B) Speed setting
0 reference,
0 0 etc.
Contact input o
3,4,56 speed control | Direction of 0 1 SPP%I(E)? 1
function used. rotation (Pn301)
0: Forward SPEED 2
1: Reverse 1 1 (Pn302)
1 0 SPEED 3
(Pn303)
Note: 1. 0: OFF (high level); 1: ON (low level)

2. /P-CON, /P-CL and /N-CL functions differ from those in the table above when Pn000.1 is set to 3, 4, 5, or
6. The function is switched automatically when Pn50A. 0 is set to 0.

3. The /SPD-D, /SPD-A, and /SPD-B signals can be used only when signals are allocated to the input circuits.
See 5.3.3 Input Circuit Signal Allocation.

2. Set the motor speeds with the following parameters.

Parameter Signal S(tra;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 Control

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

Contact Input Speed Control
Servo amplifier

—o0
—00
—o0 0

O O—{Servo operates
— |at the internally
O—{set speed.

Servomotor

SPEED1

SPEED2

SPEED3

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

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

The servo amplifier internal speed reference controls speed by applying this

acceleration setting.
Speed | |
reference
Soft start

A
,71Maximum speed

Servo amplifier 1
internal speed !

_____

reference le—>]

Pn305: Sets this time interval.

. \
Maximum speed 1

Pn306: Sets this time interval. e >

Smooth speed control can be performed by entering a progressive speed
reference or using contact input speed control. Set each constant to 0 for normal
speed control.

Set each parameter to the following time intervals.

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

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

| Operation by Contact Input Speed Control

The following describes operation by contact input speed control.

Start and Stop

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

Speed Selection 1 Speed/Torque Control,
= gt EL -2 (Forward External Torque Limit Input) Position Control

Speed Selection 2 Speed/Torque Control,
= AL = (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 /P-CL IN-CL PRO00 1 Selected Speed
(/SPD-D) (/SPD-A) (/SPD-B) ’
3 Stopped by an internal speed
reference of 0.
4 Analog speed reference (V-REF)
input
- 0 0 - —
5 Pulse reference input (position
control)
6 Analog torque reference input
(torque control)
Direction of 0 1 SPEED 1 (Pn301)
rotation 3,4,5,6,
0: Forward L L Common SPEED 2 (Pn302)
1: Reverse 1 0 SPEED 3 (Pn303)
Note: 1. 0: OFF (high level); 1: ON (low level)

2. Input signals indicated by the horizontal bar (-) are optional.

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

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

Direction of Rotation Selection

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

Speed/Torque Control,

= Input /P-CON CN1-41 Position Control

Proportional Control Reference, etc.

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

/P-CON (/SPD-D) . .
Input Level Signal Logic
0 Forward rotation
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
proportional 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.

Speed 3

Motor speed
Speed 3
+SPEED3 [~ .
Set acceleration and
deceleration at Pn305 and
+SPEED2 [~ | Pn306 (soft start times).
1
+SPEED 1 :
: 1
0 L ! Stop
I : : 1 Stop |
1 1 ! 1
. I ! ' 1 I
-SPEED 1 1 ! I ! 1Speed 1
! : ! ;
1
-SPEED2 [~ 1 ! : !
: Lo :
1
SPEED3 ! : ! '
! : - :
! 1 ! 1
1 1
1 1 1
1

[P-CL (SPD-A==5FE T OFF l oN 4 ___ON l OFF 1 OFFI ON ON I OFF
1 1 1

IN-CL (/SPD-B) | } : . i
OFF OFF | OFF OFF I OFF

1 ! | ! | ! |
1 L 1
ON ' ON ! ON § OFF . OFF I OFF , OFF ! OFF

/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 a reference pulse until the positioning completed signal
(/COIN) is output. Always start pulse reference output from the host controller after a positioning
completed signal is output from the servo amplifier.

Signal Generation Timing for Position Control

Motor Speed

Orpm

/COIN

Pulse
Reference

N H T T
[P-C| (/SPD-A) OFF : ON ' __ON : QOFF '_OFF
IN-Cl (/SPD-B) ON ON OFE OFF 1___ON

Selected Speed | Speed 1 Speed 2 Speed 3 Pulse reference ! Speed1
t1>2ms

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

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

The SGDH servo amplifier limits torque as shown below.

* Level 1: Limits maximum output torque to protect the equipment or workpiece.

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

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

+ Level 4: Switches between speed and torque control.
The following describes uses for levels 3 and 4 in the torque control function.
u Torque Control Selection

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

Parameter Signal Setting Control Mode
Pn000.1 Control Method Selection Default Setting: 0 gggﬁg/r}l'%rg#ﬁocl)ontrol,

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

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

Tension control
Pressure control

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

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

sparameter Pn407 can be used to limit the maximum
servomotor speed.

Pn000.1 Control Mode

Torque Control -

This is a dedicated Torque Control Mode. Servo amplifier

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

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

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

*Parameter Pn407 can be used for maximum speed Speed V-REF | o1

control. Limit ~ —————| Cn1-5

2
Application Example Servomotor Servo
Tension control amplifier
Tension

Torque Control <-> Speed Control (Analog Refer-

ence) Servo amplifier

Switches between torque and speed control

I’i\rﬁithEF (CN1-5) inputs a speed reference or speed Speed V-REF | o

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

feed-forward reference or torque limit depending on rotaree o — T-REF | chig

the control mode.

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

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

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

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

Torque Reference Inputs

The following input signals are used for torque control.

T-REF CN1-9
; D Torque
Torque reference input SG P CN1-10
(Analog voltage input)

Speed reference input { tp > Speed
(Analog voltage input) SG

Servo Amplifier

reference

V-REF CN1-5

CN1-6] reference

A

IP represents twisted pair wires

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

These signals are used when torque control is selected.

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

| Default Settings

Default setting

300
Reference torque (%) 200

Mo 4 8 12

\ .' 400 'nput voltage (V)

-200

300 The slope is set to Pn400.

Parameter Pn400 establishes the voltage level that applies rated torque.

For example:

With Pn400 = 30

VIN (V)

Resulting Applied Torque

+3

100% of rated torque in the forward direction

+9

300% of rated torque in the forward direction

-0.3

10% of rated torque in the reverse direction
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[ Example of an Input Circuit

4700 Servo Amplifier

1/2W minimum

+12L|:_[ 2k9;|
Note:

. Always use twisted pair cables for noise control.

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

Speed Reference Inputs
Refer to Section 5.2.1.

Using the /P-CON Signal

Speed/Torque Control,

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

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

Servo Amplifier

| P and PI control switching

O/—I Zero clamp ON/OFF switching

|

/P-CON |
—9 —1< > |nhibit ON/OFF switching |
|

|

\\_| Control mode switching

(F’nOOOT' 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 0.
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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.

Parameter Signal

Setting

(0.1V x rated torque) Control Mode

Torque Reference Input Gain gg}gﬂ% EZR%% 13%t0 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.

Pn002.1 Setting Description
0 Uses speed limit set by Pn407 (internal speed limit function).
Uses V-REF (Cn1-5 and -6) as external speed limit input and sets speed
1 limit by voltage, which are input to V-REF and Pn300 (external speed limit
function).

Internal Speed Limit Function

Parameter Signal S(?;tr':)g Control Mode
Speed Limit during Torque Control SZ}EB% ggaﬁ% 01:)%(1)8000 Speed/Torque Control

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

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

Torque Control Range

Motor speed |

Speed limit
Torque
control

range

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

External Speed Limit function:

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

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

. Setting
Parameter Signal (0.01V /Rated Speed) Control Mode
Pn300 Speed Reference Input Gain Sztfgﬁﬂ I;gtr][%eg 1650%t0 3000 Speed/Torque Control

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

Reference This slope is set.
speed
(rpm)

Reference voltage (V)

Principle of Speed Limit

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

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

The torque feed-forward function is used only in speed control (analog reference).
This function is used to:

» Shorten positioning time.

» Differentiate a speed reference at the host controller to generate a torque
feed-forward reference.

» Input this reference together with the speed reference to the servo amplifier.

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

Connect a speed reference signal to V-REF (CN1-5 and 6) and a torque feed-forward
reference signal to T-REF (CN1-9 and 10).

Host controller SGDH Servo amplifier
TREF Pn400
| I | Servomotor

V-REE

+
|-> Pn100 > os Current loop I—
— + +

Integration
(Pn101)

Position
Reference

Speed 7 3 PG
calculation
T—T Divider Encoder
| Using the Torque Feed-Forward Function

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

Parameter Signal Setting Control Mode
Speed Control Option -
Pn002.0 (T-REF Terminal Allocation) 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 5.2.10 Torque Limiting by Analog Voltage
Reference.
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] Setting
Torque feed-forward is set using parameter Pn400.
The default setting at Pn400 is 30. If, for example, the torque feed-forward value is
+3V, then torque is limited to £100% of the rated torque.
Parameter Signal (0.1V/R’Seitetig%orque) Control Mode
Pn400 Torque Reference Input Adjustment Factor gz;g'&% EZR%: %(t_)o 100 Speed/Torque Control
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5.2.9 Speed Feed-Forward Function

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

» Shorten positioning time.

» Differentiate a position reference at the host controller to generate a speed
feed-forward reference.

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

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

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

Host controller SGDH Servo amplifier
" - V-REF|
—|D|fferent|aIH Ker I———-—JPnSOO Servomotor
Position Kp (Pn102)->o0e] Pn100 o—>furrent loof
reference : | 1

Integration
Pn101
Speed
calculation

Kp: Position loop gain
Keg: Feed-Forward gain

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

This setting enables the speed feed-forward function.

Pn207.1 Setting T-REF Function
0 None.
1 V-REF terminal used for speed feed-forward input.
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] Setting
Speed feed-forward is set using parameter Pn300.
The default setting at Pn300 is 600. If, for example, the speed feed-forward value is
+6V, then speed is limited to £100% of the rated torque.
. Setting
Parameter Signal (0.01V/Rated Speed) Control Mode
Speed Reference Input Adjustment Setting Range: 150 to 3000 s
Pn300 Factor Default Setting: 600 Position Control
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5.2.10 Torque Limiting by Analog Voltage Reference

Torque limiting by analog voltage reference limits torque by assigning a torque

analog voltage to the T-REF terminal (CN1-9 and 10). It cannot be used for torque

control because the torque reference input terminal T-REF is used as an input
terminal.

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

Torque limit value —NL—T_REF Pn400

Speed reference —»<

(/N-CL: ON)  (/P-CL: ON)

S [

Speed loop
gain
(Pn100) ¥

Speed feedback

Integration
(Pn101)

Pn405 Pn403

(/N-CL: ON) Torque limit

Pn402
Pn404
(/P-CL: ON)

‘Torque
reference

| Using Torque Limiting by Analog Voltage Reference
To use this function, set the following parameter to 3:
Parameter Signal Setting Control Mode
(rpm)
Speed Control Option - Speed Control
Pn002.0 (T-REF Terminal Allocation) Default Setting: 0 Position Control
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This parameter can be used to enable torque limiting by analog voltage reference.

Pn002.0 Setting T-REF Function
0 None.
1 T-REF terminal used for external torque limit input.
2 T-REF terminal used for torque feed-forward input.
3 T-REF terminal used for external torque limit input when P-CL and N-CL are valid.

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

To use this function, verify how input signals have been allocated. (Refer to section
5.3.3 Input Circuit Signal Allocation). The following table outlines factory default

settings.
".‘p“t Signal Level Description Comments
Signal
‘ a » T Limit value: either Pn404 or
CN1-45is at “L” level when | Torque is limited at the T-REF input, whichever is
forward run side.
smaller.
fp-ct T is not limited at th
AR ia at orque is not limited at the —
81’\:1’1: 45 is at “H” level when forward run side.
Normal Operation
; af » T Limit value: either Pn405 or
CN1-46 is at “L” level when | Torque is limited at the T-REF input, whichever is
reverse run side.
smaller.
MN-CL T is not limited at th
AR ia at €4 orque is not limited at the —
81’\:1’1: 46 is at “H” level when forward run side.
Normal operation.
| Setting

The torque limit is set at parameter Pn400.

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

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

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

Parameter Signal Setting Control Mode
(rpm)
PNn404 Forward Run Side External Torque | Setting Range: 0 to 800 Speed/Torque Control,
Limit Default Setting: 100 Position Control
PNn405 Reverse Run Side External Torque | Setting Range: 0 to 800 Speed/Torque Control,
Limit Default Setting: 100 Position Control
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5.2.11 Reference Pulse Inhibit Function (/INHIBIT)

This function inhibits the servo amplifier from counting input reference pulses
during position control. The servomotor remains locked (clamped) while the
function is in use. The /P-CON(/INHIBIT) signal is used to enable or disable the
function.

Servo Amplifier

—» '3 o—l—>

Reference ? O $ OFF +

pulse B o—o—i— Error -
T - counter

A

O

P-CON _ P-CON (INHIBIT) N

Feedback pulse

mUsing Reference Pulse Inhibit Function (/INHIBIT)

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

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

The following settings enable the inhibit function.

Pn000.1 Setting Description

1 Enables the inhibit function.
Always counts reference pulses.

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

/P-CON (/INHIBIT) Description
B OFF Counts reference pulses.
Prohibits the servo amplifier from
ON counting reference pulses.
The servomotor remains locked.

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

| Relationship between Inhibit Signal and Reference Pulses

/INHIBIT signal _ON [ OFF |__onN
(/P-CON) : :

> aeanal”

Reference
pulse

>

Input reference pulses
are not counted
during this period.

t1,t2 > 0.5ms



Sigma II User’s Manual

Chapter 5: Parameter Settings and Functions

5.3 Setting Up the Servo Amplifier

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

amplifier.

5.3.1 Parameters

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

Servo amplifier

Parameters

Y

>

©
©
o9

Doooo
00000 OG

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

Lp iy Iy

@] HI——d([{I=F]

[11e]
[:[e]

Parameters are divided into the following three groups.

Parameter

Function

Pn000 to Pn601

Specify servo amplifier functions, set servo gains, etc.

Fn000 to Fn012

Execute auxiliary functions such as JOG Mode operations
and origin searches.

Un000 to UnO0OD

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

Note: Appendix B shows a list of parameters provided for reference. See 7.1.6 Operation in Parameter
Setting Mode for more details on the procedure for setting parameters.
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5.3.2 JOG Speed

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

Parameter Signal S((ra;trl:)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.

SERVOPACK 200V
SGDH-

v i
YASKAWA

EEEEE

OIOJOIO)
¥ YASKAWA
A
A e ———
Digital Operator Panel Operator
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5.3.3 Input Circuit Signal Allocation

The functions allocated to sequence input signal circuits can be changed. CN1
connector input signals are allocated with the default settings as shown in the

following table.
CN1 Default Setting
Connector | Input Terminal
Terminal Name Symbol Name

Numbers

40 SI0 /S-ON Servo ON
(Proportional control refer-

41 Si1 /P-CON ence) *
42 SI2 P-OT Forward run prohibit
43 SI3 N-OT Reverse run prohibit
44 Sl4 /ALM-RST Alarm reset
45 SI5 /P-CL (Forward current limit) *
46 SI6 /N-CL (Reverse current limit) *

Note: * The functions of these input signals are automatically switched according to the setting at
parameter Pn000.1 as long as Pn50A.0 is set to 0.

The following parameter is used to enable input signal allocation.

Parameter Signal Setting Description
Pn50A.0 Input Signal Allocation Mode Default Setting: 0 Sggﬁg/g%rgﬁﬁo(ﬁontrol,
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.0 is 0. Functions and applications in this manual are
generally described for the factory defaults.

| Input Signal Allocation

The following signal can be allocated when Pn50A.0 is set to 1.

Servo amplifier

CN1
40 (Sl0

/S-ON

4_ CN1-40 is default set for
the /S-ON input signal.

Determines [

terminal [ 42 (Sl2 .

allocation r Any terminal from CN1-40 to
for input == >Q 44 (Sl4 46 can be allocated to the
signals. L-- 45 (SI5 /S-ON signal through the

)
)
)
43 (SI3)
)
; Pn50A.1 parameter.

46 (SI6
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The following table shows the parameter default settings for input settings 1 to 4.

Parameter Signal Setting Description

Pn50A Input Signal Selection 1 Default Setting: 2100 Sggﬁigq%rgﬁt?o?omm’
Pn50B Input Signal Selection 2 Default Setting: 6543 gggﬁigq (():rgrl]Jt(?C)lControl,
Pn50C Input Signal Selection 3 Default Setting: 8888 SpeedTorque Gontrol,
Pn50D Input Signal Selection 4 Default Setting: 8888 SpeedTorque Gontrol,

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

The procedure used to allocate sequence input signals is described using the /S-ON
signal as a typical example.

Pn5QA.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 SI2 (CN1-42) input terminal. ﬁigr’:]f;fo'a”tyi
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 SI4 (CN1-44) input terminal. z’g','\j’) 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.
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. ﬁ}iggfs'igr?.'a”tyi
C Inputs the S-ON signal from the SI3 (CN1-43) input terminal. Valid at OFF
D Inputs the S-ON signal from the SI4 (CN1-44) input terminal, g“i‘{g:};’;"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.

As shown in the table above, the /S-ON signal can be allocated to any input terminal
from SIO to SI6. /S-ON is always input when Pn50A.1 is set to 7, and an external

signal line would therefore not be needed because the servo amplifier will determine
whether the servo is ON or OFF.

The /S-ON signal is not used when Pn50A.1 is set to 8. This setting is meaningful
only in the following instances.

*  When the factory set input signal are to be replaced by another input signal.

* The signal must be left ON (low level) during normal operation to make the
signal valid when OFF (high level) when forward run prohibit (P-OT) and
reverse run prohibit (N-OT) are input. The input terminal signal line must be left
ON even in system configurations that do not require this signal, but unnecessary
wiring can be eliminated by setting Pn50A.1 to 8.

+ By setting 9 to F, the signal polarity can be reversed.
Note: Several signals can be allocated to the same input circuit.
When the servo is ON, the forward run prohibit or reverse run prohibit signal is used.

At a setting with inverted polarity, the failed safe operation may not be possible in the case of signal
line disconnection.
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| Allocating Other Input Signals

Input signal allocation can be changed as shown below.

Input Signal Parameter
; Description
Name Appllcgble Number | Setting
Logic
0 Inputs the specified signal from SI0 (CN1-40).
1 Inputs the specified signal from SI1 (CN1-41).
2 Inputs the specified signal from SI2 (CN1-42).
3 Inputs the specified signal from SI3 (CN1-43).
4 Inputs the specified signal from SI4 (CN1-44).
5 Inputs the specified signal from SI5 (CN1-45).
6 Inputs the specified signal from SI6 (CN1-46).
Proportional Control Reference ON Pr50AD 7 Sets the specified signal to always enabled.
(/P-CON) (low level) ' 8 Sets the specified signal to always disabled.
9 Inputs the specified inverse signal from SI0 (CN1-40).
A Inputs the specified inverse signal from SI1 (CN1-41).
B Inputs the specified inverse signal from SI2 (CN1-42).
C Inputs the specified inverse signal from SI3 (CN1-43).
D Inputs the specified inverse signal from Sl4 (CN1-44).
E Inputs the specified inverse signal from SI5 (CN1-45).
F Inputs the specified inverse signal from SI6 (CN1-46).
Forward Run Prohibit
(P-OT) OFF Pn50A.3
Reverse Run Prohibit (highlevel) | 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
(/N-CL)
Contact Input Speed Control Pn50C.0
Selection
(/SPD-D)
Contact Input Speed Control Pn50C.1 OtoF | Sameasabove.”
Selection —
(/SPD-A)
Contact Input Speed Control Pn50C.2
Selection
(/SPD-B)
Control Mode Selection Pn50C.3
(/C-SEL)
Zero Clamp Pn50D.0
(/ZCLAMP) ON
Reference Pulse Inhibit (lowlevel) | pp50D.1
(/INHIBIT)
Gain Switching Pn50D.2
(/G-SEL)

Note: *Same as above” means that input signals and terminals SIO0 to SI6 are enabled or disabled through

parameter settings O to 8.
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5.3.4 Output Circuit Signal Allocation

| Output Signal Allocation
Output signal functions can be allocated to the sequence signal output circuits shown
below.
CN1 Cor)nector Output Terminal Default Setting
Terminal N Comments
Numbers ame Symbol Name
NV-CMP+ o )
25 (/COIN+) Speed coincidence The signal output
SO1 detection (positioning will vary depending
26 (SG) /(Yé((:)llvll\lp—_) completed) on the control mode.
27 /ITGON+ . .
S02 Rotation detection
28 (SG) /TGON-
29 /S-RDY+
SO3 Servo ready
30 (SG) /S-RDY-
| Output Signal Selection Default Settings

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

Parameter Signal Setting Description

Pn50E Output Signal Selections 1 Default Setting: 3211 ppeed/Torque Gontrol,

Pn50F Output Signal Selections 2 Default Setting: 0000 ppeed/Torque Gontrol,

Pn510 Output Signal Selections 3 Default Setting: 0000 ppeed/Torque Control,

Select the CN1 connector terminals that will output the signals.

Pn50E.O to Pn510.00

]
o SO1 (CN1-25, 26)
Output C,/G 2 S02 (CN1-27, 28)
3
(e,

signal
SO3 (CN1-29, 30)
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[ Allocating Other OQutput Signals
Parameter
Output Signal Description
Number | Setting
0 Disabled. (Not used for the specified output
signal.)
1 Outputs the specified signal from the SO1
Positioning Completed | 5 =0 (CN1-25 and 26) output terminal.
(/ICOIN) ' 2 Outputs the specified signal from the SO2
(CN1-27 and 28) output terminal.
3 Outputs the specified signal from the SO3

(CN1-29 and 30) output terminal.

Speed Coincidence

Detection Pn50E.1 Oto3

(/V-CMP)

Rotation Detection

(ITGON) Pn50E.2 Oto3

Servo Ready

(/S-RDY) Pn50E.3 Oto3

Torque Limit Detection | 5 _-qF 0to 3 Same as above (Output signals are disabled or
(/CLT) allocated to output terminals SO1 to SO3
Speed Limit Detection through parameter settings 0 to 3).
(NVLT) Pn50F.1 Oto3

Brake Interlock

(/BK) Pn50F.2 Oto3

Warning

(WARN) Pn50F.3 Oto3

Near

(INEAR) Pn510.0 Oto3

Not used — — —

Note: Signals are output with OR logic when multiple signals are allocated to the same output circuit.
Signals that are not detected are invalid. For example, the positioning completed signal /COIN is
invalid in Speed Control Mode.

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

to SO3.
Parameter Signal Setting Description
Pn512 Output Signal Inverted Setting Default Setting: 0000 Sggﬁig/r;r%rgﬁt?o(fontrol,
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These settings specify which of the connector CN1 output signals are to be inverted:

Parameter
Output Terminal Description
Number Setting
SO1 0 Does not invert the signal.
Pn512.0
(CN1-25, 26) 1 Inverts the signal.
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
Pn000.1 Control Mode Selection Default Setting: 0 gg:ﬁigq %rg#tero(fontrol,

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)

a

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
Position Control (Pulse Train Reference) «» Position Control (Inhibit)

W >|©|w|N| O

| Description of Control Modes

The control modes are described below.

Speed Control (Analog Reference)

This mode controls speed using an analog voltage input reference. See 5.2.1 Speed
Reference.

Position Control (Pulse Train Reference)

This mode controls positioning using a pulse train input reference. See 5.2.2
Position Reference.

Torque Control (Analog Reference)

This mode controls torque using an analog voltage input reference. See 5.2.7 Using
Torque Control.
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Contact Input Speed Control Selection (Contact Reference)

This mode uses the /P-CON (/SPD-D), /P-CL (/SPD-A), and /N-CL (/SPD-B) input
signals to control speed as it switches among the three preset operating speeds in the
servo amplifier. See 5.2.6 Contact Input Speed Control.

Contact Input Speed Control Selection (Contact Reference) <>
Speed Control (Analog Reference)

This mode controls speed by switching between contact reference and analog
voltage reference speed control. Analog voltage reference speed control is enabled
when both /P-CL (/SPD-A) and /N-CL (/SPD-B) input signals are OFF (high level).
See 5.2.6 Contact Input Speed Control.

Contact Input Speed Control Selection (Contact Reference) <>
Position Control (Pulse Train Reference)

This mode switches between contact reference speed control and pulse train
reference position control. Pulse train reference position control is enabled when
both /P-CL (/SPD-A) and /N-CL (/SPD-B) input signals are OFF (high level). See
5.2.6 Contact Input Speed Control.

Contact Input Speed Control Selection (Contact Reference) <>
Torque Control (Analog Reference)

This mode switches between contact reference speed control and analog voltage
reference torque control. Torque control using an analog voltage reference is
enabled when both /P-CL (/SPD-A) and /N-CL (/SPD-B) input signals are OFF
(high level). See 5.2.6 Contact Input Speed Control.

Position Control (Pulse Train Reference) <»> Speed Control (Analog
Reference)

This mode switches between position and speed control through the /P-CON
(/C-SEL) signal.

Position Control (Pulse Train Reference) <> Torque Control
(Analog 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
Reference)

This mode switches between torque and speed control through the /P-CON (/C-SEL)
signal. See 5.2.7 Using Torque Control.

Speed Control (Analog Reference) <> Zero Clamp

This speed control mode is used to set the zero clamp function when the servo
amplifier is stopped. Zero clamp operates when the /P-CON (/ZCLAMP) signal is
ON (low level). See 5.4.3 Using the Zero Clamp Function.

Position Control (Pulse Train Reference) <> Position Control
(Inhibit)

This mode controls positioning by inhibiting reference pulse input through the
/P-CON(/INHIBIT)signal. See5.2. 11 Reference PulseInhibit Function (INHIBIT)
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5.4 Setting Stop Functions

This section describes the procedure used to stop the servo amplifier properly.

5.4.1 Adjusting Offset
[ When the Servomotor Will Not Stop
The servomotor may rotate at very low speed and not stop even when 0V is specified
as the reference voltage for servo amplifier speed and torque control (analog
reference). This happens when the reference voltage from the host controller or
external circuit is slightly offset (in mV units). The servomotor will stop if this
offset is properly adjusted to OV.
el il
% — Offset
’ corrected by
/ |::> . the servo
L’ amplifier
/ Reference Offset adjustment S y 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

Automatic Adjustment of Reference Offset

Result

The reference offset is automatically adjusted to 0V.

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

Automatic Adjustment of Reference
Offset

Manual Adjustment of Reference
Offset

Reference Source

7.2.3 Automatic Adjustment of the Speed and Torque Reference Offset

7.2.4 Manual Adjustment of the Speed and Torque Reference Offset




Sigma II User’s Manual

Chapter 5: Parameter Settings and Functions

5.4.2 Servo OFF Stop Mode Selection
To stop the servomotor by applying the dynamic brake (DB), set the desired mode in
the following parameter. The servomotor will stop due to equipment friction if the
dynamic brake is not applied.
Parameter Signal Setting Description
(ms)
A Speed/Torque Control,
Pn001.0 Servo OFF or Alarm Stop Mode | Default Setting: 0 Position Control
The SGDH servo amplifier turns OFF under the following conditions:
* The Servo ON input signal (/S-ON, CN1-40) is turned OFF.
e A servo alarm occurs.
* Power is turned OFF.
Soel?llzo Stop mode After stopping
E’r"?m-o =0 > Hold dynamic brake |
Dynamic
brake stop
p Coast status |
EnZOOLO
stho’?)St toa —| Coast status |
Specity the Stop Mode if any of these occurs during operation.
Pn001.0 Setting Result
0 Uses the dynamic brake to stop the servomotor.
Maintains dynamic brake after the servomotor stops.*
1 Uses the dynamic brake to stop the servomotor.
Releases dynamic brake after the servomotor stops, and the servomotor coasts to a stop.
2 Coasts the servomotor to a stop.**
The servomotor is turned OFF and motion stops due to equipment friction.
Note: * Ifthe servomotor is stopped or moving at extremely low speed, it will coast to a stop.
** When the main power supply is turned OFF for the following servo amplifiers, the DB circuit is
turned ON when the control power supply is OFF:
30 to 200W for 100V: SGDH-A3BE to -02BD
30 to 1500W for 200V: SGDH-A3AE to -04AE
0.5 to 7.5kW for 400V: SGDH-05DE to -75DE
If the DB circuit needs to be turned OFF when the main power supply or the control power
supply is OFF, disconnect the servo amplifier’s wiring (U, V, and W).
Note: The dynamic brake is 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.
Servo amplifier Servomotor
Note: Dynamic brake (DB) is a common way of quickly stopping C)

a servomotor by electrically shorting its electrical windings.
The DB circuit is incorporated into the servo amplifier. )
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5.4.3 Using the Zero Clamp Function

| Zero Clamp Function

The zero clamp function is used for systems where the host controller does not form
a position loop for the speed reference input. In other words, this function is used to
stop and lock the servomotor even when the input voltage of speed reference V-REF
is not OV. An internal position loop is temporarily formed to clamp the servomotor
within one pulse when the zero clamp function is turned ON. Even if the servomotor
is forcibly rotated by external force, it will still return to the zero clamp position.

A speed reference lower than
the Pn501 setting is ignored. StOpS
/ recisely.

Host controller Speed reference
—=  V-REF

T

>

] Parameter Setting

Set the following parameter so that the input signal /P-CON (/ZCLAMP) can be
used to enable or disable the zero clamp function.

Parameter Signal Setting Description
(ms)
Pn000.1 Control Method Selection Default Setting: 0 Speed Control
= Input /P-CON CN1-41 Proportional Control, etc. Sggﬁg/r;l'c();rg#ﬁo?ontrol,

Note: The /ZCLAMP signal can be used when an input circuit signal is allocated. See 5.3.3 Input Circuit
Signal Allocation for more details.
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Pn000.1 Setting Control Mode
Zero Clamp Control Mode .
This mode allows the zero clamp function to be Servo amplifier
set when the servomotor stops.
* The speed reference is input from V-REF | ¢ oy eterence V-REF
(CN1-5). —— CN1-5
* /P-CON (/ZCLAMP)(CN1-41) is used to
turn the zero clamp function ON and OFF. Zeroclamp —CON| oN1-a1
A /ZCLAMP
CN1-41is Turns the zero .
open (OFF). clamp function OFF. Zero clamp is performed when the
- following two conditions are satisfied:
CN1-41is OV | Turns the zero + /P-CON (/ZCLAMP) is ON.
(ON). clamp function ON. - Speed reference is below the
setting designated at Pn501.

| Setting Motor Speed
Use the following parameter to set the motor speed level at which zero clamp is
performed
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 is to
be performed. The maximum speed will be used if the value of Pn501 is set higher
than the maximum speed of the servomotor.

Zero Clamp Conditions

Zero clamp is performed when all the following conditions are satisfied:
* Zero clamp speed control is selected (parameter Pn000.1 is set to A).
* /P-CON (/ZCLAMP)(CN1-41) is ON (0V).

* Speed reference drops below the setting level of Pn501.

V-REF speed reference
Speed

Time
(ON)

JP-CON (/ZCLAMP) input —| Open (OFF)!
1

1
1
Closed :
1
1
1 1
1
1

Zero clamp is performed

H
1

Note: When the /ZCLAMP signal is allocated, the zero clamp operation will be used even for speed control
(Pn000.1 = 0).
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5.4.4

Using the Holding Brake
The holding brake is used when a servodrive controls a vertical axis. In other words,
a servomotor with brake prevents the movable part from shifting due to the force of

gravity when system power goes OFF.

Servomotor

Holding brake

Prevents the movable part from
shifting due to gravity when
system power goes OFF.

SANNNNNRN

|

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.
Brake torque is at 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
example.

Servomotor

Servo amplifier with brake
Power supply L1
V]
L2 v
L3 W
L1C
L2C @
CN1-T1
+24V /BK+
CN1-12
/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-T1  /BK+and CN1-T2  /BK- are the output terminals allocated at parameter Pn50F.2.

Output = /BK Brake Interlock Output

Speed/Torque Control,
Position Control

This output signal controls the brake when using a servomotor with a brake and does
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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
. . T Speed/Torque Control,
Pn50F Output Signal Selections 2 Default Setting: 0000 Position Control

Pn50F.2
1
CN1-25, 26 (SO1)

/BK 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

19 t2
0 — —
1 25 26

Pn50F.2

2 27 28
3 29 30

Note: Signals are output with OR logic when multiple signals are allocated to the same output circuit. Set
other output signals to a value other than that allocated to the /BK signal in order to output the /BK
signal alone. See 5.3.4 Output Circuit Signal Allocation.
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] Brake ON Timing

If the equipment moves slightly due to gravity when the brake is applied, set the
following parameter to adjust brake ON timing

. Setting i
Parameter Signal (10ms) Description
Pn506 Brake Reference Servo OFF Setting Range: 0 to 50 Speed/Torque Control,
Delay Time Default Setting: 0 Position Control

This parameter is used to set the output time from the brake control signal /BK until

the servo OFF operation (servomotor output stop) when a servomotor with a brake is
used.

SNt | senoon [oooorr
v LT pr—

Servomotor !

Servo ON/OFF O"‘_:_lm;r OFF
operation 1 1
(Servomotor I —Pp'
ON/OFF status) Servo OFF
time delay

With the standard setting, the servo is turned OFF when the /BK signal (brake
operation) is active. The equipment may move slightly due to gravity depending on
equipment configuration and brake characteristics. If this happens, use this
parameter to delay servo OFF timing.

This setting sets the brake ON timing when the servomotor is stopped. Use Pn507
and 508 for brake ON timing during operation.

Note: The servomotor will turn OFF immediately if an alarm occurs. The equipment may move due to
gravity in the time it takes for the brake to operate.
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] 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 Output | Setting Range: 0to 100 x 10ms | Speed/Torque Control,
during Motor Operation Default Setting: 50 x 10ms Position Control

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

/S-ON input
Power OFF by
/S-ON (CN1-40)
input or alarm
occurrence

Motor speed
(rpm)

Pn-507

Servo ON |
Servo OFF

Stop by dynamic brake

or coast to a stop.
1 (Pn001.0)
1
_____ i .
1

/BK output

brake Hold with brake
1

1
] Pn508 1
Py

Brake ON timing when the servomotor stops must be adjusted properly because
servomotor brakes are designed as holding brakes. Adjust the parameter settings
while observing equipment operation.

/BK Signal Output Conditions During Servomotor Operation

The circuit is open under either of the following conditions:

*  Motor speed drops below the setting at Pn507 after servo OFF.

* The time set at Pn508 has elapsed since servo OFF.

The actual speed used will be the maximum speed even if Pn507 is set higher than the
maximum speed.
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5.5 Forming a Protective Sequence

This section describes the procedure for using I/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

A

Servo amplifier .
+24V oV

—

Bh | ovel | Photocoupler cN1-31| AL M+
otocoupler output levels per output node: = S o N
+ Maximum operating voltage: 30Vpe < E%ﬁ ! X Somn M

| maximum)
* Maximum output current: 50mApc

a CcN1-32| ALM-

a cN1-37| ALO1

4_
(ngxnlqrr/]\um)
Open collector output levels per output node: cN1-38| ALO2

YY1 Y

+ Maximum operating voltage: 30Vp¢ <t <
* Maximum output current: 20mAgc b cni-so| ALO3
L ‘ cNi-1f SG
Vov 470v

Host controller

A suitable external I/O power supply must be provided by the user separately
because there is no internal 24V power supply in the servo amplifier.

The use of the photocoupler output signals is described below.

Output = ALM+ CN1-31 | Servo Alarm Output gggﬁg/J%rg#{?Oﬁ)ontrol,

Output = ALM-CN1-32 Signal Ground for Servo Alarm Output gggﬁg/J%rg#{?Oﬁ)ontrol,

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

' — ALM output

Turns power OFF.

Form an external circuit so this alarm output (ALM) turns OFF the servo amplifier.

State Status Result
Circuit between CN1-31 and 32 is closed, and
ON CN1-31 is at low level. Normal state.
Circuit between CN1-31 and 32 is open, and
OFF CN1-31 is at high level. Alarm state.
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Alarm codes ALO1, ALO2 and ALO3 are output to indicate each alarm type.

The uses of open-collector output signals ALO1, ALO2, and ALO3 is described
below.

Output = 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. See 9.2.3
Alarm Display Table for more on the relationship between alarm display and alarm
code output.

When a servo alarm (ALM) occurs, eliminate the cause of the alarm and set the
following /ALM-RST input signal to high level (ON) to reset the alarm.

Input = /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 (/S-ON)

The basic use and wiring procedure for the Servo ON (/S-ON) input signal
(sequence input signal) is described below. Use this signal to forcibly turn OFF the
servomotor from the host controller.

1/0 power supply Servo amplifier
T +24v +24Vy J@N 147 33kQ Photo

| coupler

it

Host controller

1
— /S-OUT meo P
ov v

= Input /S-ON CN1-40 Servo ON SpeediTorque Control,

This signal is used to turn the servomotor ON and OFF.

CN1-40

State Status Result

Turns ON the servomotor: operates
ON Closed or low level according to signal input.
This is the default state.

Servomotor cannot operate.
OFF Open or high level Do not turn OFF the servomotor while it is
operating except in an emergency.

A . CAUTION

* Do not use the Servo ON (/S-ON) signal to start or stop the motor. Always use an input reference
signal, such as Speed Reference to start or stop the servomotor.
Doing so will shorten the life of the servo amplifier.

Set the following parameter to 7 if the /S-ON signal will not be used.

Parameter Signal Setting Description
Pn50A.1 /S-ON Signal Mapping Default Setting: 0 ppeed/Torque Control,

Servo amplifier

CN-40 The external short-circuit wiring shown
(/S-ON) in the figure can be omitted if the Servo ON
0 (/S-ON) input is not used.
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Pn5QA. 1 Status Result
Setting
0 Enables the servo ON The servo is OFF when CN-40 is open, and is ON when
(/S-ON) input signal. CN1-40 is at OV.
7 Disables the servo ON | The servo is always ON, and has the same effect as
(/S-ON) input signal. shorting CN1-40 to OV.

Note See 5.3.3 Input Circuit Signal Allocation for other Pn50A.1 settings.
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5.5.3 Using the Positioning Completed Output Signal (/COIN)

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

1/0 power supply
—-+24v Aov

Servo amplifier

Photocoupler output levels per output node: —_ CN1-289 /COIN+
+ Maximum operating voltage: 30Vpg +—— : i\ iy
+ Maximum output current: 50mApc 5 §— ! CN1-26 /COIN-
1

Positioning Completed Output

Signal Position Control

Output = /COIN CN1-25

This signal indicates that servomotor movement has been completed during position
control. The host controller uses the signal as an interlock to confirm that
positioning is completed.

Reference
w, Servomotor
Speed R
_______ vPZDEDD\
Error pulse ; g
(Un008) [
/COIN
(CN1-25)
/COIN
tat Result
State Status esu
ON Circuit between CN1-25 and 26 is Positioning is completed. (Position
closed, and CN1-25 is at low level. | erroris below the setting.)
OFF Circuit between CN1-25 and 26 is Positioning is not completed. (Position
open, and CN1-25 is at high level. error is above the setting.)

The following parameter is used to change the CN1 connector terminal that outputs

the /COIN signal.
Parameter Signal Setting Description
(rpm)
Pn50E Output Signal Selection 1 Default Setting: 3211 Position Control

The parameter is factory set so the /COIN signal is output between CN1-25 and 26.
See 5.3.4 Output Circuit Signal Allocation for more details on parameter PnS0E.

The following parameter is used to set the number of error pulses and to adjust the
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output timing of the positioning completed signal.

. Setting e
Parameter Signal (reference units*) Description
Pn500 Positioning Completed Width gg}gﬂ% EZR%%: O7t° 250 Position Control

Note: *reference units for this parameter are the number of input pulses as defined using the electronic gear

function.

This parameter is used to set output timing for the positioning completed signal (/

COIN) when the position reference pulse is input and servomotor operation is
completed.

Set the number of error pulses in reference units.

Too large a value set at this parameter may output only a small error during

low-speed operation that will cause the /COIN signal to be output continuously.

The positioning completed width setting has no effect on final positioning accuracy.

Note: /COIN is a position control signal.
With the default setting, this signal is used for the speed coincidence output /V-CMP for speed

control, and it is always ON for torque control.
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5.5.4 Speed Coincidence Output (/'V-CMP)

The basic use and wiring procedures for the speed coincidence (/V-CMP) output
signal (photocoupler output signal), used to indicate a match with the speed
reference, are described below. The host controller uses the signal as an interlock.

1/0 power supply

Servo amplifier —+-+24v Aov

CN1-25 | /V-CMP+

CN1-26| /V-CMP-

Photocoupler output levels per output node:

* Maximum operating voltage: 30Vpc —— T_i:l;
+  Maximum output current: 50mApc e

-

Output = /NV-CMP CN1-25 g%‘ﬁl’ Coincidence Output Speed Control

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

N-CMP Status Result
State
ON Circuit between CN1-25 and 26 is Speed coincides. (Speed error is below
closed, and CN1-25 is at low level. | the setting).
OFF Circuit between CN1-25 and 26 is Speed does not coincide. (Speed error
open, and CN1-25 is at high level. is above the setting).

Motor
speed

Pn503

\ Reference speed

/V-CMP is output in this range.

The following parameter setting is used to change the CN1 connector terminal that
outputs the /V-CMP signal.

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

The parameter is default set so the /V-CMP signal is output between CN1-25 and 26.
See 5.3.4 Output Circuit Signal Allocation for more details on parameter Pn50E.
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The following parameter is used to set conditions for speed coincidence output.

Parameter Signal Setting Description
(rom)
Speed Coincidence Signal Setting Range: 0 to 100
Pn503 Output Width Default Setting: 10 Speed Control

This parameter is used to set conditions for speed coincidence signal /TGON output.

The /V-CMP signal is output when the difference between the speed reference and

actual motor speed is below this setting.

Example:The /V-CMP signal turns ON at 1900 to 2100rpm if the parameter is set to 100 and the reference

speed is 2000rpm.
Note: /V-CMP is a speed control signal. With the default setting, this signal is used as the positioning
completed signal /COIN for position control, and it is always ON for torque control.
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5.5.5 Using the Running Output Signal (/TGON)

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

interlock.

Servo amplifier —+-+24v Aov

1/0 power supply

Photocoupler output levels per output node:
+  Maximum operating voltage: 30Vp¢
* Maximum output current: 50mApc

CN1-27 | /TGON+

-

1

CN1-28| /TGON-

(3

Output = /TGON CN1-27

Running Output Signal

Speed/Torque Control,
Position Control

[TGON Status Result
State
Servomotor is operating. (Motor speed
ON Closed or low level. is above the setting level).
: 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

The parameter is default set so the /TGON signal is output between CN1-27 and 28.
See 5.3.4 Output Circuit Signal Allocation for more details on parameter Pn50E.

This parameter is used to set output conditions for the operation detection output

signal /TGON.

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

This parameter is used to set the speed at which the servo amplifier determines that
the servomotor is running and then to output an appropriate signal. The following
signals are generated when motor speed exceeds the preset level.

Signals generated when servomotor operation is detected:
*+ /TGON
» Status Indication Mode

*  Monitor Mode Un006
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5.5.6 Using the Servo Ready Output Signal (/S-RDY)

The basic use and wiring procedures for the Servo Ready (/S-RDY) output signal

(photocoupler output signal) are described below.

Servo Ready means there are no servo alarms and the main circuit power supply is
turned ON. An added condition with absolute encoder specifications is that the SEN

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

Servo amplifier

Photocoupler output levels per output node:
+ Maximum operating voltage: 30Vp¢
*+ Maximum output current: 50mAp¢

CN1-29

1/0 power supply
-4 +24v Aov

/S-RDY+

T IT)
¢ _[ L%‘;_ 4+ cn13o

1

/S-RDY-

Output = /S-RDY CN1-29

Servo Ready Output Signal

Speed/Torque Control,
Position Control

This signal indicates that the servo amplifier has completed all preparations and is
ready to receive the Servo ON signal.

[S-RDY Status Result
State
ON Closed or low level. Servomotor is ready.
OFF Open or high level. Servomotor is not ready.

The following parameter setting is used to change the CN1 connector terminal that
outputs the /S-RDY signal.

Parameter Signal

Setting)

Description

Pn50E Output Signal Selections 1

Default Setting: 3211 Position Control

The parameter is factory set so the /V-CMP signal is output between CN1-29 and 30.
See 5.3.4 Output Circuit Signal Allocation for more details on parameter Pn5S0E.
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5.5.7 Using the Warning Output Signal (/WARN)

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

The signal consists of the following two output signals.

1/0 power supply

Servo amplifier -4+ +24v Aov
t
Photocoupler output levels per output node: — CN1- 1* |/IWARN+ |
* Maximum operating voltage: 30Vp¢ — }xg % T T:q:_'
+ Maximum output current: 50mApg oF 2N CN1- 27| IWARN-
1
1

Note: *CN1-T1 and CN1-T2 terminals are allocated using parameter Pn50F.3.

Output = /WARN Warning Output Signal gggﬁi%q %rgrl:t?o'Control,

This output signal indicates an overload or regenerative overload warning.

/WARN Status Result
State
ON Closed or low level. Error warning.
OFF Open or high level. Normal operation. No warning.

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

Parameter Signal Setting Description
. . — Speed/Torque Control,
Pn50F Output Signal Selections 2 Default Setting: 0000 Position Control

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

Pn50F.3 Output Terminal (CN1-)
State %1 *9
0 - —
1 25 26
2 27 28
3 29 30

Notes: *1 and *2 are output terminals allocated with parameter Pn 510.0.
Multiple signals allocated to the same output terminal follow Boolean OR logic. In order to use the /
WARN output signal alone, set other output signals to a value other than that allocated to the /WARN
signal. See 5.3.4 Output Circuit Signal Allocation.
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Warning output

/WARN

Pn50F.3
1

S

signal

o3 |

Output terminals

CN1-25, 26 (SO1)
CN1-27, 28 (SO2)
CN1-29, 30 (SO3)

The following parameter is used to output warning details with an alarm code.

Parameter Signal Setting Description
. . — Speed/Torque Control,
Pn001.3 Warning Code Output Selection | Default Setting: 0 Position Control

Pn001.3
Setting

Result

0

Outputs alarm codes alone for alarm codes
ALO1, ALO2 and ALOS.

Outputs both alarm and warning codes for
alarm codes ALO1, ALO2 and ALO3 and
outputs an alarm code when an alarm occurs.

The following warning codes are output in 3 bits.

Warning Warning Code Output
Indicati Warning Description
ndication ALO1 ALO2 ALO3
ON signal OFF signal OFF signal
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 Qutput Signal (/NEAR)

The basic use and wiring procedures for the near (/NEAR) output signal
(photocoupler output signal) are described below. The signal is a sequence signal
that is generally output together with the positioning completed signal (/COIN), and
it is used to indicate the servomotor is close to completing operation.

1/0 power supply

Servo amplifier —++24v Aov
t
Photocoupler output levels per output node: -~ CN1- 1" |/INEAR+ |
+ Maximum operating voltage: 30Vp¢ 4+—— \ ?‘l; "X t,, LN:'S
+ Maximum output current: 50mApc oF 2 CN1- 27 [/NEAR-
1
1

Note: *CNI1-T1 and CN1-12 terminals are allocated using parameter Pn510.0.

| Output = /NEAR | Near Output Signal | Position Control |

The host controller can use the /NEAR signal to prepare the next motion sequence
before receiving the positioning completed signal. This reduces the time required to
complete the desired motion profile.

/NEAR Status Result
State
ON Closed or low level. The servomotor has nearly completed operation. (Posi-

tion error is below the near signal setting range.)

. The servomotor is not close to completing operation.
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 19 to
0 — —
1 25 26
2 27 28
3 29 30

Notes: *1 and *2 are output terminals allocated with parameter Pn 510.0.
Multiple signals allocated to the same output terminal follow Boolean OR logic. In order to use the /
WARN output signal alone, set other output signals to a value other than that allocated to the /WARN
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signal. See 5.3.4 Output Circuit Signal Allocation.
The following parameter is used to set the timing for /NEAR signal output.

. Setting e
Parameter Signal (reference unit*) Description
. . Setting Range: 1 to 250 L
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 (/COIN) .

Reference

Servomotor

Speed

Error pulse

0 T ? D
MNEAR ] |
L

ICOIN J
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5.5.9 Handling Power Loss

The following parameter is used to specify whether to generate an alarm when
power loss occurs.

Parameter Signal Setting Description
(ms)
. Setting Range: 20 to 1000 Speed/Torque Control,
Pn509 Momentary Hold Time Default Setting: 20 Position Control

The servo amplifier turns the servomotor OFF if it detects a voltage drop in the
power supply. The default setting of 20ms means that servomotor operation will
continue if power is lost for less than 20ms.

In the following instances, however, either a servo alarm is generated or control is
lost (equivalent to normal power OFF operation) regardless of the parameter setting.

*  When an insufficient voltage alarm (A.41) occurs during power loss with a large
servomotor load.

* Loss of the control power supply is equivalent to normal power OFF operation,
thus control is lost.
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5.6

Selecting a Regenerative Resistor

When the servomotor operates in generator mode, power is returned to the servo amplifier
side. This is called regenerative power. The regenerative power is absorbed by charging
the smoothing capacitor, but when the capacitor’s charging limit is exceeded, the
regenerative power is then reduced by the regenerative resistor.

The servomotor is driven in regeneration (generator) mode in the following conditions:
»  While decelerating to a stop during acceleration/deceleration operation.
* With a load on the vertical axis.

* During continuous operation with the servomotor driven from the load side (negative
load).

The capacity of the servo amplifier’s built-in regenerative resistor is designed for
short-term operation only, such as the deceleration stop period. Operation under a
negative load is not possible.

If the regenerative power exceeds the processing capacity of the servo amplifier, install an
external regenerative resistor. The following table shows the specifications of the servo
amplifier’s built-in resistor and the amount of regenerative power (average values) that it
can process.

Built-in Resistor Regenerative -
e Minimum
Specifications Power
. o Allowable
Applicable Servo Amplifiers i i Processed by .
Resistance | Capacity Built-in Resistance

(@) (W) | Resistor* (W) ()

Single-phase, 100V |[SGDH-A3BE to -02BE — — — 40
. SGDH-A3AE to -04AE — — — 40

Single phase SGDH-08AE-S 50 60 12

SGDH-15AE-S 25 140 28 20

SGDH-05AE to -10AE 50 60 12 40

SGDH-15AE 30 70 14 20

Thrg%-(;))\r)ase ggg:_ggﬁg 12;5 140 28 12
SGDH-50AE 8 280 56 8

SGDH-60AE (6.25)" (880)™ (180)* 5.8

SGDH-75AE to -1EAE (3.13)*** (1760)** (350)*** 2.9

SGDH-05DE to -15DE 108 70 14 73

SGDH-20DE to -30DE 45 140 28 44

Three-phase SGDH-50DE 32 180 36 28
SGDH-60DE to -75DE 18%*** 880 *** 180**** 18

SGDH-1ADE to -1EDE 14 .25 1760 *** 350%**** 14.2

* The amount of regenerative power (average value) that can be processed is rated at 20% of the

capacity of the servo amplifier’s built-in regenerative resistor.
ok The values in parentheses are for the optional JUSP-RA04 Regenerative Resistor Unit.
**%  The values in parentheses are for the optional JUSP-RAOS5 Regenerative Resistor Unit.

kkkk

The values in parentheses are for the optional JUSP-RA 18 Regenerative Resistor Unit.

**%%% The values in parentheses are for the optional JUSP-RA19 Regenerative Resistor Unit.

When installing an external regenerative resistor, make sure that the resistance is the same
as that of the servo amplifier’s built-in resistor. If combining multiple small-capacity
regenerative resistors to increase the regenerative resistor capacity (W), select resistors so
that the resistance value including error is at least as high as the minimum allowable

resistance shown in the above table.

5-87
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5.6.1

External Regenerative Resistor

When installing an external regenerative resistor, a parameter setting must be
changed as shown below.

Parameter

Setting

(x 10W) Description

Signal

Pn600

. . . Setting Range: 0 to maximum Speed/Torque Control,
Regenerative Resistor Capacity Default Setting: 0 Position Control

Example:

Notes: 1.

2.

The default setting of “0” in the above table is the set value when the servo
amplifier’s built-in resistor is used or when a servo amplifier without a built-in
resistor is used.

When installing an external regenerative resistor, set the regenerative resistor’s
capacity (W).

When the external regenerative resistor’s actual consumable capacity is 100W, set the parameter
to “10” (10 x I0W = 100W)

In general, when resistors for power are used at the rated load ratio, the resistor temperature
increases to between 200°C and 300°C. The resistors must be used at or below the rated values.
Check with the manufacturer for the resistor’s load characteristics. Use resistors at no more than
20% of the rated load ratio with natural convection cooling, and no more than 50% of the rated
load ratio with forced air cooling. Parameter Pn600 must be set for the derated resistor.

Use of resistors with thermal switches is recommended as a safety precaution.
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] Connecting Regenerative Resistors

The method for connecting regenerative resistors is shown below.

Servo Amplifier Capacity of 400W or Less

Connect an external regenerative resistor between the servo amplifier’s B1 and B2

terminals.

Servo amplifier

Regenerative resistor*

811 I

B2

*The user must provide the regenerative resistor.

Servo Amplifier Capacity of 0.5 to 5.0kW

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

Servo amplifier

B1
B2

B3

Regenerative resistor®

kBe sure to take out the lead wire

between the B2 and B3 terminals.

*The user must provide the regenerative resistor.

Servo Amplifier Capacity of 6.0kW or More

Servo amplifiers with capacities of 6.0kW or more do not have built in regenerative
resistors, so an external unit is required. The following regenerative resistor units
are designed to meet this need.

Applicable

Servo Amplifier Regenerative Res%ance Specifications
Resistor Unit
SGDH-60AE JUSP-RA04 6.25 25Q (220W) x 4 resistors in parallel
SGDH-75AE to 1EAE JUSP-RA05 3.13 250 (220W) x 8 resistors in parallel
SGDH-60AE to 75AE JUSP-RA18 18 18Q (220W) x 8 resistors in series-parallel
SGDH-1AAE to 1EAE JUSP-RA19 14.25 28.5Q (220W) x 8 resistors in series-parallel
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Connect the servo amplifier and regenerative resistor unit as shown in the following
diagram.

Servo amplifier Regenerative
resistor unit*

*The user must provide the regenerative resistor.

Note: Adequate cooling must be provided for regenerative resistors because they reach very high
temperatures. Also use heat-resistant, non-flammable wire and make sure that the wiring does not
come into contact with the resistors.
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5.6.2 Calculating the Regenerative Power Capacity

| Simple Calculation Method

When driving a servomotor normally along the horizontal axis, check the external
regenerative resistor requirements using the calculation method shown below.

Servo Amplifiers with Capacity of 400W or Less

Servo amplifiers with a capacity of 400W or less do not have built-in regenerative
resistors. The energy that can be absorbed by capacitors is shown in the following
table. If the rotational energy in the servo system exceeds these values, then connect
a regenerative resistor externally.

Applicable Servo Regenerative Energy
Voltage PP o that Can be Processed Comments
Amplifiers :
(joules)
100V SGDH-ASBE 78 Value when the input voltage is 100V ¢
SGDH-A5BE to -02BE 15.7
200V SGDH-ASAE, -ASAE 18.5 Value when the input voltage is 200V ¢
SGDH-01AE to -04AE 37.1

Calculate the rotational energy in the servo system using the following equation:
Jx (Ny)?
Es = ﬁ Joules
182

Where: J = I+

JMm: Servomotor rotor inertia (kg-mz) (oz-in-sz)
Ji.: Motor axis conversion load inertia (kg-mz) (oz-in-sz)
Np: Rotation speed of the servomotor (rpm)
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Servo Amplifier Capacity of 0.5 to 5.0kW

Servomotors with a capacity of S00W to SkW have built-in regenerative resistors.
The allowable frequencies for just the servomotor during acceleration/deceleration

operation, in the run cycle from 0 2 maximum rotation speed = 0, are summa-

rized in the following table.

Convert the data into the values obtained with actual rotation speed used and load

inertia to determine whether an external regenerative resistor is needed.

Series Allowable Frequencies in Regeneration Mode (cycles/min)
voltage Csapacny 03 05 08 09 10 13 | 15 | 20 | 30
ymbol
SGMAH — — 89 — — — — — —
SGMPH — — 29 — — — 17 — —
200V %ﬁ'\é&H' 34 — 13 — 10 — 12 8
SGMSH — — — — 39 — 31 48 20
SGMGH — 42 — 15 — 10 — 12 8
400V SGMSH — — — — 47 — 31 48 20
SGMUH — — — — 27 — 19 — 13
Series Allowable Frequencies in Regenerative Mode (cycles/min)
Voltage Csf/‘ﬁgg?’ 40 44 50
SGMGH- . 11 .
200V OAOA
SGMSH 29 — 22
SGMGH — 11 —
400V SGMSH 29 — 22
SGMUH 19 — —

Servo Amplifier Capacity of 6.0kW or More

Servomotors with a capacity of 6.0kW or more do not have built-in

regenerative resistors. The following table summarizes the allowable frequencies
for the servomotor during regeneration mode, when the servo amplifier is combined
with the JUSP-RA04 or JUSP-RAOS5 Regenerative Resistor Unit.
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Series Allowable Frequencies in Regenerative Mode (cycles/min)
Voltage ;
Capacity 55 60 75 1A 1E
Symbol
SGMGH-
200V OADA 26 — 36 36 32
400V SGMGH-OD 26 — 18 36 32
Use the equation in the following section to calculate the allowable frequency from
the servo system’s operating conditions and load inertia.
Operating Conditions for Allowable Regenerative Frequency
Calculation
Load inertia = 0 (motor only)
Speed reference
0 » t
: : ﬁ—k = = =< Maximum rotation speed
Servomotor rotation speed 0 : E » : : E —p t
: 1 :Regenerat on:mode 1 :
: p == :' ':' -4 Maximum cycle
Servomotor-generated torque 0 %_Lt’ t
= & Maximum cycle
— 1 —
(Operating cycle)
Allowable frequency :17 %
Use the following equation to calculate the allowable frequency for regeneration
mode operation.
) 2
Allowable frequency for servomotor only Max. rotation speed Cycles
Allowable frequency = X -
(1+n) Rotation speed used | Minute

Where: n=1J;/Jy
Ji.: Motor axis conversion load inertia [oz~in-s2 (kg-mz)]

JMm: Servomotor rotary inertia [oz-in-s2 (kg-mz)]
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] Regenerative Energy Calculation Method

This section shows the procedure for calculating the regenerative resistor capacity

when acceleration and deceleration operation is as shown in the following diagram.
Npm: Motor rotation speed

A —ee
Rotation speed /
0 >
-»> “+ {D
A
T.: Load torque
Motor torque i
0 1 >
¥~ Regenerative
torque
< T >

Calculation Procedure

The procedure for calculating the capacity is as follows:

Units .
Step Procedure fin. (mm)] Equation

(L + Ju) x Ny

Eg = [Joules] =[J]= Eg=
1 Find the rotational energy of the [ oziin's? (kg:m?-s2)] 182
servo system (Eg). Jo = Iy =J Where: Ny, = Motor speed
Nwv = rom J| = Load Inertia
M p L ;
Juv = Motor Inertia
Find the energy consumed by EL _ jz'lln (N.T) _ T
2 load system loss (E, ) during the NL = Joules = EL= &5(Nmxwxtp
deceleration period (tp). tDM - ;pm Where: T = Motor torque
Calculate the energy lost (Ey) | tp = s = deceleration Ey = ( Value from the “Servomotor
3 from servomotor winding stopping time Winding Resistance Loss” graph
resistance. Em = Joules=J below) X tp
Calculate the servo amplifier Ec = Value trom the “Absorbable
4 energy (Ec) that can be Ec = Joules=J Servo Amplifier Energy” graph
absorbed. below.

Find the energy consumed by Exk = Eg=E_ =Ey=Ec= Ex = Es —|E_ +Ey + E¢

the regenerative resistor (Ek). Joules = J
= E
6 Calculate the required regener- \éVK _ JW les = J Wy = K
ative resistor capacity (W). TK B oules = 02xT
= s

Where: T = Time

Note: 1. The “0.2” in the equation for calculating W is the value for when the regenerative resistor’s
utilized load ratio is 20%.
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If the previous calculation determines that the amount of regenerative power (Wyy )

that can be processed by the built-in resistor is not exceeded, then an external
regenerative resistor is not required.

If the amount of regenerative power that can be processed by the built-in resistor is
exceeded, install an external regenerative resistor for the capacity obtained from the

above calculation.

If the energy consumed by load system loss (in step 2 above) is unknown, then
perform the calculation using E; = 0.

When the operation period in regeneration mode is continuous, add the following
items to the above calculation procedure in order to find the required capacity (W)
for the regenerative resistor.

* Energy for continuous regeneration mode operation period: Eg (joules)
* Energy consumed by regenerative resistor: Ey _ Eg - (E, + Ey,+ E¢) + Eg
* Required capacity of regenerative resistor: Wy = Ey/ (0.2 x T)

Here, Eg = (2n/60) NG % G X tg

* 1G: Servomotor’s generated torque [0z-in (N-m)] in continuous regeneration
mode operation period.

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

* tg: Same operation period (s) as above.
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Servomotor Winding Resistance Loss

The following diagrams show the relationship between the generated torque and the
winding resistance loss for each servomotor.

« SGMAH Servomotor, 200V

300
SGMAH
250 04A
08A
7]
8 200
“ 7
(W) 014, 02
150
100 /\LAsﬁ
IA34
50 = L1 | —
/
0 —=
0 100 200 300

Torque (%)

« SGMPH Servomotor, 200V

300

SGMPH-

250

2
0200

-
(w) 044
150 1

014

100 y

A\

024

\

50

\

/
=

0 100 200 300
Torque (%)

« SGMAH Servomotor, 100V

200 SEMAH-

180 0118
02B

160
140
120
100

) 80

60 i

40
/ LT —1
20 —

IA5B

SlLoss

(

o=
0 100 200 300
Torque (%)

« SGMPH Servomotor, 100V

160
140

SGMPH-
120 1025

01B

SlLoss
S0

o

IS)

60

40

20

A\

| ——F
0 100 200 30
Torque (%)
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* SGMGH Servomotor, 200V, 1500rpm

2800

2600

2400

2200

IGH.

2000
2 1800
o

AEADA

= 1600

55400A

OA

w) 1400

P

/5
ﬁ}Aﬁ OA
KAADA

1200
1000

30A0A

[20.
1340

OA

800
600

400

f09

A
Z
-

\
VA
\

200

USATTA]

0 100 200

Torque (%)

« SGMSH Servomotor, 200V

300

1400

SQ

1200 o

r40]

1000 30

120

Loss

800

w)

600,

400

AL\

//4/

200

AN
\

00

0 100 200

Torque (%)

* SGMGH Servomotor, 400V, 1500rpm

300

2500
JGMEGH-
| T"3E0oA
5004
2000 ——5555A
AQOA
("2}
: B
51500 f
w) ‘%
4 A4 A400A
1000 / & //m mra
/// POOOA
w74 gﬁ@
500 é =
= T T\ ‘pofjoA
— ~ps0oA
(O
0 100 200 300
Torque (%)

¢ SGMSH Servomotor, 400V

$GMSH-
| -50D
1200 =465
/3DD
1000 200
[
7]
S 800 //
W), a4
V
400 '// ol
%%
/%/‘)(\150
200 :‘é/ 10D
% 100 200 300
Torque (%)
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¢ SGMUH Servomotor, 400V

600 JGMUH
130D
5D
500 y 99
@ 400 miid
§ A L
(W)3OO i
L // B
200 — — 1
L1 LA L
100 EeCetad
Bo====ul
=1 |
00 100 200 300 400
Torque (%)
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Servo Amplifier’s Absorbable Energy

The following diagrams show the relationship between the servo amplifier’s input
power supply voltage and its absorbable energy.

» Servo Amplifier for 100V motor

18
[~ Segrvo amplifier
16 — SGDH-
— BE to ORBE
> 14 —
5 —
c 12
(]
[]
) 10
N e A3BE
5 ° —1
0 T
2 6
<
) 4
0
90 100 110 120
AC input power supply voltage (V,s)
» Servo Amplifier for 200V motor » Servo Amplifier for 200V motor, continued
120 700
Ser & Seryo amplifier
vq amplifier SGDH.
3100 SGPH- > 600 1EAH
3 L
= \ || 20AE, 30AE S \ /_1AAE
£ o |’ | ~01AE to 04AE 5 50 T oAl
o L
—05AE fo T0AE ° A
s l [ 15AE S 400> ™~ | 60AA
[ _~A3AE, ASAE 8 I~ N[ 50AE
£ 60 & 300 ~ M
o g ~
(7] ™
0 — < — NN
] — — \.
“ B e = = N g 22 S N
20 — — = ]
R R L s SN 00 T
0 180 200 220 240 260
180 200 220 240 260 AC input power supply voltage (V;,s)

AC input power supply voltage (Vims)
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» Servo Amplifier for 400V motor

140 Servo amplifidr—
120\ SGDH-
20DFE,| 30D
3 100 T 10DE,| 15DE
@ 05DA
3 ay
S 60 h
3
8 ol I —1— —
< — ]
V) 20 -
—\‘_\\\
0
320 360 100 440 480 520

AC input power supply voltage (V;ns)

» Servo Amplifier for 400V motor, continued

800
700 -
> T S dmplifi
8 ol seo
g — | —1-1ADE|1EDE
w 500 [ L 60DE |75DE
2 ! — 50DE
§ 400 1 |
G ™
o 300
fe)
< o - ~
) I S s et SRR R o
100 —
0
320 360 400 440 480 520

AC input power supply voltage (V)
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5.7 Absolute Encoders

If a motor with an absolute encoder is used, a system to detect the absolute position can be
formed in the host controller. Consequently, automatic operation can be performed
without zero return operation immediately after the power is turned ON.

Motor SGMOH-OO0O10---With 16-bit absolute encoder
SGMOH-O0O0O20---With 17-bit absolute encoder

Absolute encoder

— Alwaysdetects - .
absolute position. q Origin P&urn operation

A WARNING

* When using the “Infinite Length Positioning System” be sure to take into account the changes made in the
continuous counting method when limits are exceeded, as compared in the following table.
The output range of multi-turn data for Sigma II series absolute detection system differs from that used in
conventional (Sigma) 12- and 15-bit encoder systems.

Absolute Encoder Type

Output Range of
Multi-turn Data

When the Output Range Exceeds the Limit:

(Sigma) conventional type
12- and 15-bit encoder

-99999 to +99999

* When the lower limit (-99999) is exceeded in the negative

When the upper limit (+99999) is exceeded in the positive
direction, the counter displays 00000 and begins counting up
again.

direction, the counter displays 00000 and begins counting
down again.

Sigma Il Series
16- and 17-bit encoder

-32768 to +32767

* When the lower limit (-32767) is exceeded in the negative

When the upper limit (+32767) is exceeded in the positive
direction, the counter changes polarity (-32767) and begins
counting up (toward zero and beyond).

direction, the counter changes polarity (+32767) and begins
counting down (toward zero and beyond).

Note: After the limit has been changed in multi-turn limit setting parameter (Pn205), the power must be
cycled. This generates a Multi-turn Limit Disagreement Alarm (A.CC). Make sure that the entered
value is appropriate before resetting this alarm. For more information see: 5.7.2 Configuring an
Absolute Encoder, and 9.2.1 Troubleshooting Problems with Alarm Displays.
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5.7.1 Interface Circuit

The following diagram shows the standard connections for an absolute encoder
mounted to a servomotor.

Host controller Servo amplifier
+5VT__§:,‘ CIZH CN12
7406 Do : 2 5
ov BAT . . 21 3
Battery _'II'_T I BATO IP: I 22 4
Serial interface | PAO .

circuit

34
Up/down 35 5
counter o . - 36 6
Somn [Pco: %
4 [ SR]/PCO T5 ]

Clear .
Serial interface
circuit

Connector shell .
O:
= I Shielded wire (shell)

¢P: Indicates twisted pair wires

Applicable line drivers: SN75175 or MC3486 by TI.
Terminating resistance R: 220 to 4702

] SEN Signals

Host controller Servo amplifier

+5v T SEN  CNi-4

—

Approx. TmA
7406 or at high level
equivalent T 6
oV OSEN CN1-2 oV

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

*  When the SEN signal is changed from low level to high level, the multi-turn data
and initial incremental pulses are transmitted.

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

Note: If for some reason it is necessary to turn OFF a SEN signal that is already ON, and then to turn it back
ON again, maintain the high level for at least 1.3 seconds before turning it ON and OFF.

SEN signal OFF ON = high level OFF | ON

L 1.3s minimum | 15ms | (minimum)

r rl r
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5.7.2 Configuring an Absolute Encoder

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

Parameter Signal Setting Description
Pn002.2 Absolute Encoder Application gg‘gﬂ% ggﬂﬁ%: %or 1 gggﬁ%q ggﬁﬁocllontrol,

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
function is called the multi-turn limit.

Note: The term Multi-turn Limit refers to the highest number of rotations the encoder’s counter will dis-
play before returning the counter to 0.

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

*  When Pn205 is set to the default (65535), multi-turn data varies in the range of
—32768 to +32767.

*  With any other Pn205 value entered, data varies from 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 occurs if the servo amplifier’s power supply is cycled (turned OFF and ON)
after changing parameter Pn205:

Alarm Code Output
Alarm Display Description
ALO1 ALO2 ALO3
Encoder multi-turn limit value does not
ACC 0 X 0 match with that of the servo ampilifier.

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

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

This operation can be executed using the hand-held digital operator or the servo
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amplifier panel operator.

Note: The multi-turn limit setting is enabled only during the multi-turn limit value mismatch alarm. Cycle
the power after performing this operation.

A WARNING

+ Connect the ground terminal to a class-3 ground (1002 or less).
Improper grounding may result in electric shock or fire.
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5.7.3

Handling Batteries

In order for the absolute encoder to retain position data when the power is turned
OFF, the data must be backed up by a battery.

Installing the Battery at the Host Device
Lithium battery, by Toshiba: ER6VC3, 3.6V, 2000mAh

Battery Provided for Servo Amplifier

Lithium battery: JZSP-BAO1 (includes battery and connector)

Battery: Toshiba, ER3 V, 3.6V, 1000mAh

|/ Batter connector (CN8

Battery carrying space

—Battery connector (CN8)

H\88\H\H

MODE/SET A

O charet

For amplifier of 30W to 5kW

v DATA/

pouer O

SERVOPACK 200V

/—Battery carrying space

For amplifier of 6.0 to 15kW

A WARNING

+ Install the battery at either the host controller or the servo amplifier, NEVER at both simultaneously.
Such a connection would create a circuit between the batteries, which could lead to electric shock, injury, or
equipment damage.
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5.7.4 Absolute Encoder Setup

Perform the setup operation for the absolute encoder in the following circumstances:
*  When starting the machine for the first time.

*  When an encoder backup alarm is generated.

*  When the encoder loses power, often because of cable disconnection.

The setup operation can be performed by using the hand-held digital operator, the
servo amplifier’s panel operator, or with personal computer monitor software.

The setup operation procedure shown here uses the digital operator. For more
details, refer to Chapter 7: Using the Digital Operator.

[ Setup Using the Hand-held Digital Operator
1. Press the MODE/SET key to select the auxiliary function mode.

—l_prr
' | [ T [

2. Select the user function Fn008. Press the Left Arrow = or Right Arrow

key to select the digit to set, and then press the Up Arrow Y/ or Down Arrow
key to change the number.

_l_pric
' (| T T

Tyt

I~

—

3. Press the DATA/ENTER key. The following display will appear.

:‘:l:_ =l |

I-

I~ | _1 1

4. Pressing the Up Arrow 1) key will change the display as shown below.

Continue pressing the Up Arrow ! key until “PGCLS5” is displayed. If an
erroneous key entry is made, “nO_OP” will flash for one second and the display
will return to the auxiliary function mode. In that case, go back to step 3 above
and perform the operation again.

¢ Up Cursor Key When an erroneous key entry is made

] [ U 1 _|r /NN
[, | | E] [, | T ] Flashes for one second.
I Up Cursor Key ¢
v
HININIEN Cl_lrnric ili i
[' ' _,] [, |, il ,_,] Returns to auxiliary function mode.

5. When “PGCL5” is displayed, press the MODE/SET key. The display will
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change as follows, and the absolute encoder’s multi-turn data will be cleared.
I_ | Flashes f e | iz
[ |l:l’l:l| ::] 1§§c§§d°r_’["l_: o j]

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

<l
=

=
|

_l_lrri-
llllllll_l

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

] Setup Using the Built-in Panel Operator
1. Press the MODE/SET key to select the auxiliary function mode.

I
!

i
I

N
I

||
I|IH 1

2. Press the Up Arrow ) or Down Arrow v/ key to select the parameter Fn008.

i
=i

—I—

3. Press the DATA/SHIFT key, holding it down for at least one second. The
following display will appear.

NI
I~ |

4. Press the Up Arrow 1) key, holding it down until “PGCL5” is displayed. If an
erroneous key entry is made, “nO_OP” will flash for one second and the display
will return to the auxiliary function mode. In that case, go back to step 3 above
and perform the operation again.

I I
I I

I-

¢ Up Cursor Key When an erroneous key entry is made

i | >

Iy L |
Up Cursor Key ¢

o\

i

L[5

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

l — I_ | Flashes for NI 1 |C
[ |:u:| IZ | tsecond. |l L |3

"—'] Flashes for one second.

—
|
——
——

N I
I I_

——

I|<-<]!

[,’: |,_’ B |,__" "_:"] Returns to auxiliary function mode.

|
|
—

-l
|
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6. Press the DATA/SHIFT key to return to the auxiliary function mode.

— Niln
i

]
]

—

i
I~

—

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

Note: If the following absolute encoder alarms are displayed, the alarms must be cleared using the method
described above for the setup operation. They cannot be cleared by the servo amplifier’s alarm reset

(/ARM-RST) input signal.

. Encoder backup alarm (A.81)

. Encoder check sum alarm (A.82)

In addition, if a monitoring alarm is generated in the encoder, the alarm must be cleared by turning

OFF the power.

| Multi-turn Setup Using the Hand-held Digital Operator
1. Press the MODE/SET key to select the auxiliary function mode.

i
' (| [ T [

2. Select the user function Fn013. Press the Left Arrow = or Right Arrow
key to select the digit to set, and then press the Up Arrow [t/ or Down Arrow
key to change the number.

i 1
il 1

7
1

3. Press the DATA/ENTER key. The following display will appear.
[Dl" [l I l_]
[ (] ] [l

4. Press the MODE/SET key. The display will change as follows, and the absolute
encoder’s multi-turn data will be cleared.

il _ I_ | Flashes for_> o |C|C |
] ] L 1 second. ol 2c i

-

5. Press the DATA/ENTER key to return to the auxiliary function mode.
::l |l
]

1l
1

This completes the absolute encoder’s multi-turn limit setting operation. Cycle the
power.
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] Multi-turn Setup Using the Built-in Panel Operator
1. Press the MODE/SET key to select the auxiliary function mode.

— i
(] /] [N

N

Press the Up Arrow 't) or Down Arrow ¥/ key to select the parameter Fn013.

- |1
I~ |ﬂ 11

|
]

—

3. Press the DATA/SHIFT key. The following display will appear.

[Dlt‘ _(C|
L ) ] (e (e

4. Press the MODE/SET key. The display will change as follows, and the absolute
encoder’s multi-turn limit setting operation will be performed.

i _ IZ | Flashes for_> Ol |C|C
I_IiZi|i71)1Z | 1 second. [y (] po] [y [

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

=
-

_ (| ]
lll_H_l "I

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

A WARNING

* The multi-turn limit value should be changed only for special applications.
Changing it inappropriately or unintentionally can be dangerous.

+ If the Multi-turn Limit Value Disagreement Alarm occurs, check the setting of parameter Pn205 in
the servo amplifier to be sure that it is correct. If Fn013 is executed when an incorrect value is set in
Pn205, that same incorrect value will be set in the encoder. There will not be an additional alarm,
even if an incorrect value is set, but incorrect positions will be detected.

This results in a potentially dangerous situation where the machine will move to an unexpected position.
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5.7.5 Absolute Encoder Reception Sequence

The sequence in which the servo amplifier receives data from the absolute encoder

and transmits them to the host device is shown below.

Be sure you understand this section when designing the host device.

] Outline of Absolute Signals

The absolute encoder’s outputs are PAO, PBO, PCO, and PSO signals as shown

below.

PS

Servo amplifier

Serial data—>

pulse conversion

Data —s-data

»| Dividing PAOC
circuit PBO
(Pn201)

L PCO

l PSO

conversion

Signal Status Contents
s 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

» Serial data: Indicates how many turns the motor shaft has made from the

reference position (position specified at setup).

* Initial incremental pulse: Outputs pulses at the same pulse rate as when the
motor shaft rotates from the home position to the current position at
approximately 2500rpm (for 16 bits when the dividing pulse is at the default

setting).

Coordinate value

Value M

Reference position (setup) Current position
-1 0 \./ +1 +2 ' +3
T T T T T T
1 1 1 1 1 1 1
1 +0 1 +1 1 1 +2 1 1 43 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 I 1 MxR » PQ, 1
1 1 I\ ~ JI 1
1 1 1 1 1 1 1
1 1 1 1 PE 1 1 1
1 1 1 PS 1 PM 1 1 1
1 1 1 1 1 1
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The final absolute data Py; can be found by using the following formulas:

Forward rotation mode: |Pp =M XR+Pq | | Reverse rotation mode: |Pg = —(M X R)+ Po

(Pn0000.0 =1)
Py =Pg —Pg Py = Pp — Rg
Where: Pg = The current value read by the encoder.

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

Pg = The number of initial incremental pulses read at setup.

(This is saved and controlled by the host controller).
Py = The current value required for the user’s system.

R = The number of pulses per encoder revolution.
(Pulse count after dividing by the value of Pn201)

| Absolute Encoder Transmission Sequence

1. Set the SEN signal at high level.

2. After 100ms, set the system to serial data reception-waiting-state. Clear the
incremental pulse up/down counter to zero.

Receive eight bytes of serial data.

The system enters a normal incremental operation state approximately 50ms
after the last serial data is received.

i Rotation count Initial incremental pulses
SENsignal | serial data P
PAO U-n-d;fi-n:ec-i T Incremental pulses
:::::::::::_ | (Phase A) (Phase A)
' Initial i Incremental pulses
PBO U_”E"ifo‘f ______ incremental pulses
, (Phase B) | (Phase B)

T T Homd
PSO  Undefined [ pax|60ms minimum |

90ms typical 1 to 3ms

0 260ms maximum ]
"2 Qis < > | ¢ '|<_>| 25ms g Jmaximum

Approx. 15ms

Rotation count serial data

5-111



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

| Detailed Signal Specifications

PAO Serial Data Specifications

The number of revolutions is output in five digits.

Start-stop Synchronization
Data Transfer Method ?ASK(N C)

Baud rate 9600bps

Start bits 1 bit

Stop bits 1 bit
Parity Even

Character code ASCII 7-bit code
Data format 8 characters, as shown below.

“P” “+"or“” “0"t0“9” “‘CR”

A
r N

000001010 1

Data T t Stop bit
Start bit Even parity

Note: 1. Data is “P+00000” (CR) or “P-00000” (CR) when the number of revolutions is zero.
2. The revolution range is “+32767” to “-32768.” When this range is exceeded, the data changes

from “+32767” to “-32768” or from “-32768” to “+32767”

PSO Serial Data Specifications

The number of revolutions and the absolute position within one revolution are
always output in five and seven digits, respectively. The data output cycle is

approximately 40ms.

Start-stop Synchronization
Data Transfer Method ?ASK(N C)

Baud rate 9600bps
Start bits 1 bit
Stop bits 1 bit

Parity Even

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

“pr or “_» uou tO ugu

“C Rn

P

000010

0 01
T Data T t

Note: 1.

Y

Stop bit
Start bit Even parity

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
Phase A 1 1 [
Phase B 1 I | J 1
Phase C 1
_>t

Reverse rotation

Phase A 1 1 [
Phase B I ] -| ] I
Phase C 1

_> t

Setting the Pulse Dividing Ratio

Use the following parameter to set the pulse dividing ratio.

. Setting -
Parameter Signal (PPR) Description
s Setting Range: 16 to 16384 Speed/Torque Control,
Pn201 PG Divider Default Setting: 16384 Position Control

This parameter sets the number of output pulses for PG output signals (PAO, /PAO,

PBO, /PBO).

Pulses from the motor encoder (PG) are divided by the number of pulses set here

before being output.

The set value is the number of output pulses per revolution. Set this value according
to the reference unit of the machine or controller to be used.
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The setting range varies according to the encoder used.

Servo amplifier
Servomotor
Encoder
PS BAG Output terminals:
@ > Divider| [0 > PAO (CN1-33)
Output /PAO (CN1-34)

PBO (CN1-35)

Setting Example /PBO (CN1-36)

Set value: 16

Motor one revolution

] Transferring Alarm Contents

When an absolute encoder is used, SEN signals can be utilized to transfer the alarm
contents through PAO outputs to the host device as serial data.

Alarm Contents Output Example

SEN Signal High: Error detection Low
v

Absolute encoder

Digital Operator Display lor'_' - backup alarm
1
AlG| !

-
=

PAO Serial Data J_|_|_|_|_|_ ALM81

Incremental pulses

Note: Refer to 9.2.3 Alarm Display Table for a table of alarm contents.
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5.8 Special Wiring

This section describes special wiring methods including the one for noise control. In
addition to 5.8.1 Wiring Precautions and 5.8.2 Wiring for Noise Control, refer to other sec-
tions as necessary.

5.8.1 Wiring Precautions

To ensure safe and stable operation, always observe the following wiring
precautions:

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

Yaskawa .
Cable Type Drawing Number Maximum Allowable Length
ﬁ]%flire”"e Twisted pair wires | JZSP-CKIO1 118in (3m)
Multi-conductor JZSP-CMPO0 SGMAH, SGMPH 787in (20m)
Encoder shielded twisted -
pair wire JZSP-CMP02 SGMGH, SGMSH | 1969in (50m)

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

2. For a ground wire, use as large a wire as possible: AWG14( 2.0mm2) or larger.

* Atleast class-3 ground (100 2 maximum) is recommended.

* Ground to one point only.

» [f the motor is insulated from the machine, ground the motor directly.
3. Do not bend or apply tension to cables.

The conductor of a signal cable is very thin (0.0079 to 0.012in. (0.2 to 0.3mm)),
handle the cables with care.

4. Use a noise filter to prevent noise interference.
(For details, refer to 5.8.2 Wiring for Noise Control).

» If'the equipment is to be used near private houses or may receive noise
interference, install a noise filter on the input side of the power supply line.

+ Since this servo amplifier is designed as an industrial device, it provides no
mechanism to prevent noise interference.

5. To prevent malfunction due to noise, take the following actions:
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Notes: 1.

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

* Always install a surge absorber circuit in the relay, solenoid, and electromagnetic
contactor coils.

* The distance between a power line (such as a power supply line or motor cable)

and a signal line must be at least 11.8in (30cm). Do not put the power and signal
lines in the same duct or bundle them together.

* Do not share the power supply with an electric welder or electrical discharge
machine. When the servo amplifier is placed near a high-frequency oscillator,
install a noise filter on the input side of the power supply line.

Since the servo amplifier uses high-speed switching elements, signal lines may receive noise.

To prevent this, always take the above precautions.

For details on grounding and noise filters, refer to 5.8.2 Wiring for Noise Control.

6. Use a UL listed molded-case circuit breaker (MCCB) or fuse in accordance with
the National Electrical Code (NEC) to protect the power supply line from high
voltage.

» This servo amplifier connects directly to a commercial power supply without a
transformer, so always use an MCCB or fuse to protect the servo system from
accidental high voltage.

» Select an appropriate MCCB or fuse according to the servo amplifier capacity
and the number of servo amplifiers to be used as shown in the following table.
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] MCCB or Fuse According to Power Capacity
The following table shows the MCCB or fuse capacity for each power supply
capacity.
Servo Amplifier )
Main Circuit Model Power Capacity per | Current Capacity per
Power . Applicable Motor Servo Amplifier MCCB or Fuse
Supply Capacity SGDH- (kVA)* (Arms)* ™
(kW)
0.03 A3BE SGMAH-A3B 0.15
0.05 A5BE SGMAH-A5B 0.25 4
i - SGMAH-01B
Single-phase, 0.10 01BE 0.40
SGMPH-01B
SGMAH-02B
0.20 02BE 0.60 6
SGMPH-02B
0.03 A3AE SGMAH-A3A 0.20
0.05 AS5AE SGMAH-A5A 0.25
SGMAH-01A
0.10 01AE 0.40 4
SGMPH-01A
0.20 02AE | OMAF-02A 0.75
Single-phase, . .
200V SGMPH-02A
SGMAH-04A
0.40 04AE 1.2 8
SGMPH-04A
SGMAH-08A
0.75 08AE-S 21 11
SGMPH-08A
1.50 15AE-S | SGMPH-15A 4.0 19
* This is the net value at the rated load. When actually selecting fuses, determine the capacity using the

prescribed derating.

ok Operating characteristics (at 25°C): 2 seconds or more for 200%, 0.01 second or more for 700%

Notes: 1.

A fast-operating fuse cannot be used because the servo amplifier power supply is a capacitor

input type. A fast-operating fuse may blow when the power is turned ON.

SGDH servo amplifiers do not have built-in ground protection circuits. To configure a safer
system, install a ground fault interrupter with or without a circuit breaker for protection against
overload and short circuit conditions.
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Servo Amplifier
Main Circuit Model Power Capacity per | Current Capacity per
Power Applicable Motor Servo Amplifier MCCB or Fuse
Supply Capacity | gopy. (KVA)* (Arms)* **
(kW)
SGMGH-05A0A
0.45 05AE 1.4 4
SGMGH-03AOB
SGMAH-08A
0.75 08AE SGMPH-08A 1.9
SGMGH-06AOB 7
SGMGH-09A0OA
1.0 10AE SGMGH-09AOB 2.3
SGMSH-10A
SGMPH-15A
SGMGH-13A0OA
1.5 15AE 3.2 10
SGMGH-12A0B
SGMSH-15A
Joree-phase, SGMGH-20A0IA
2.0 20AE SGMGH-20A0OB 4.3 13
SGMSH-20A
SGMGH-30A0OA
3.0 30AE SGMGH-30A0OB 5.9 17
SGMSH-30A
SGMSH-40A
5.0 50AE SGMGH-44A0A 7.5 28
SGMSH-50A
6.0 60AE SGMGH-55A0A 12.5 32
7.5 75AE SGMGH-75A0A 15.5 41
11 1AAE SGMGH-1AA 22.7 60
15 1EAE SGMGH-1EAE 30.9 81
* This is the net value at the rated load. When actually selecting fuses, determine the capacity using the

prescribed derating.
i Operating characteristics (at 25°C): 2 seconds or more for 200%, 0.01 second or more for 700%

Notes: 1.

A fast-operating fuse cannot be used because the servo amplifier power supply is a capacitor

input type. A fast-operating fuse may blow when the power is turned ON.

SGDH servo amplifiers do not have built-in ground protection circuits. To configure a safer
system, install a ground fault interrupter with or without a circuit breaker for protection against
overload and short circuit conditions.
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Servo Amplifier
Main Circuit Model Power Capacity per | Current Capacity per
Power Applicable Motor Servo Amplifier MCCB or Fuse
Supply Capacity | gopy. (KVA)* (Arms)* **
(kW)
0.45 05DE SGMGH-05D 1.1
SGMGH-09D
1.0 10DE SGMSH-10D 2.3 3.4
SGMUH-10D
SGMGH-13D
15 15DE SGMSH-15D 3.2 4.6
SGMUH-15D
2.0 20DE | SSMGH-09D 4.9 7.1
SGMSH-10D
Three-phase, SGMGH-30D
400V 3.0 30DE | SGMSH-30D 6.7 9.7
SGMUH-30D
SGMGH-44DOA
SGMSH-40DOA
5.0 50DE 10.3 14.9
SGMSH-50DOA
SGMUH-40DOA
6.0 60DE SGMUH-55DOA 124 17.8
7.5 75DE SGMGH-75DOA 154 22.3
11.0 1ADE SGMGH-1ADOA 22.6 32.7
15.0 1EDE SGMGH-1EDOA 30.9 44.6
* This is the net value at the rated load. When actually selecting fuses, determine the capacity using the

prescribed derating.
i Operating characteristics (at 25°C): 2 seconds or more for 200%, 0.01 second or more for 700%

Notes: 1. A fast-operating fuse cannot be used because the servo amplifier power supply is a capacitor
input type. A fast-operating fuse may blow when the power is turned ON.
2. SGDH servo amplifiers do not have built-in ground protection circuits. To configure a safer
system, install a ground fault interrupter with or without a circuit breaker for protection against
overload and short circuit conditions.
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B Connector Terminal Block Converter Unit JUSP-TAS0P

14
CN1
. +10%
_o\_f\ Length of cable supplied: 19.69 (500) o,
_ON 50-pin connector plug
MR-50RMD2
0 o) 50-pin terminal block
/M3.5 screws
[——1 / 2 Q
11 ([elelel 18D EE R -E R EE R B EE ~
lj_? R|R]R|R]R|R|R|e|e|R|e|R|R|e|@]®]| 50 =
9.74 (247.5)

Connector Terminal Block Converter Unit
JUSP-TA50P* (cable included)

Mounting Hole Diagram

10.01 (254.2)
6_’ ‘0.1_4 (35 o L 014 (_3.5’) )
o ([ ] )
~— o | O~ N~
29 — N~
gﬁ_" - - - - 027(7@"_u -
0.27 (7.0 . :
_.[927(7.0) 10.28 (261.2) A Il -

*Terminal specifications : see the following page
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m JUSP-TASOP Terminal Block Pin Numbers and Signal Names.

SGDH Servo Amplifier JUSP-TA50P Terminal Block Unit
. * CN1 Pin Connector [Terminal Block
Signal Name Number RN Number Number
SG 1 £ T A1 1
SG 2 : 181 2
= e :
V-REF 5 1 : T A3 5
SoLs ; N ;
] L P
/PULS 8 : : B4 8
T-REF 9 : — 5 A5 9
SG 10 , ; B5 10
SIGN 11 r L A6 11
/SIGN 12 : I G s 12
PL2 13 , 4 A7 13
/CLR 14 : ! ig B7 14
CLR 15 : . A8 15
16 , : B8 16
17 . A9 17
BL3 18 : : B9 18
e % S G n
BAT (+) 21 : 5 A1 21
BAT (-) 22 . : B11 22
23 ' , A12 23
24 L r B12 24
N-CMP+ 25 : ' A13 25
N-CMP- 26 ; P g3 26
/TGON+ 27 L ; A14 27
/TGON- 28 : L P ez 28
/S-RDY+ 29 : : [ AlS 29
/S-RDY- 30 , ; B15 30
ALM+ 31 T : g A16 31
ALM- 32 : : B16 32
PAO 33 ' A17 33
/PAO 34 : : P I517 34
L
e 5 R -7 5
ALO1 37 : L A19 37
ALOZ 38 : : B19 38
ALO3 39 : A20 39
/S-ON 40 : : B20 40
/P-CON 41 : : A21 41
P-OT 42 , : B21 42
N-OT 43 : A22 43
JALM-RST 44 ' . B22 44
/P-CL 45 : L A23 45
/N-CL 46 - : B23 46
+24V IN 47 : ' A24 47
PSO 48 : L 5 B24 48
/PSO 49 : } A25 49
50 ! . B25 50
Connector Case =~ ] . .
Cable: Supplied with the terminal block

{r: Indicates twisted pair wires.
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5.8.2

Wiring for Noise Control

Wiring Example

This servo amplifier uses high-speed switching elements in the main circuit. It may
receive “switching noise” from these high-speed switching elements if wiring or
grounding around the servo amplifier is not appropriate. To prevent this, always
wire and ground the servo amplifier correctly.

This servo amplifier has a built-in microprocessor (CPU). To protect it from
external noise install a noise filter in the appropriate place.

The following is an example of wiring for noise control.

Servo amplifier | Servomotor

| Noise filter***

L | 1L e’
AC200V I 2 It @
: i}
0.005in.2 :l;
(3.5mm?) (Casing) &
minimum

0.003in.3

eOperation relay (2.m'm2)
[ 1----F- sequence minimu

|

1

|

A I - - - eSignal generation
| ct;)i)r/ct:éte(grovided

1 PH
|

1

|

1

|

1

1

1

1444 |

| |

L | 0.005in2
1 1 A A .

! é.p | [ |AVR) (3_5mmzl

g Y Aminimum!

1

g > T 0.003in.2 (2mm?) minimum* |

) i |

(Casin;\/(c:sing) (Casing):005in(3.5mfm?)minimum .

| Wires of 0.005in2(3.5mm?2)minimum

IP: Indicates twisted pair wires

Notes: * When using a noise filter, follow the precautions in Using Noise Filters on the following page.

**  For ground wires connecting to the casing, use a wire with a thickness of at least 0.005in”

(3.5mm2), preferably a braided flat copper wire.

Correct Grounding

Grounding the Motor Frame

Always connect servomotor frame terminal FG to the servo amplifier ground
terminal @. Also be sure to ground the ground terminal &.

If the servomotor is grounded via the machine, switching noise current will flow
from the servo amplifier power unit through motor stray capacitance. The

grounding of the motor frame is required to prevent the adverse effects of switching
noise.
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Noise on the Reference Input Line

If the reference input line is affected by noise, ground the OV line (SG) of the
reference input line. If the main circuit wiring for the motor is accommodated in a
metal conduit, ground the conduit and its junction box.

All grounds must be made to only one point in the system.

| Using Noise Filters

Use a noise suppression filter to prevent noise generated by the power supply line.
Install a noise filter on the power supply line for peripheral equipment as necessary.

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

Recommended Noise Filter

Voltage Servo Amplifier Model
Model Manufacturer

Single-phase,

SGDH-A3AE to -01BE

FN2070-6/07

100V SGDH-02BE FN2070-10/07
SGDH-A3AE to -01BE FN2070-6/07
Single-phase, | SGDH-04AE FN2070-10/07
200V SGDH-08AE FN2070-16/07
SGDH-15AE FN350-30/33
SGDH-05AE to -20AE FN258L-7/07
SGDH-30AE FN258L-30/07 Schaffner
Jpree-phase, | SGDH-50AE to -60AE FN258L-42/07
SGDH-75AE FN258L-55/07

SGDH-1AAE, -1EAE

FN258L-55/07

Three-phase,
400V

SGDH-05DE to -15DE

FN258L-7/07

SGDH-20DE to -30DE

FN258L-16/07

SGDH-20DE to -30DE

FS5559-35-33

SGDH-20DE to -30DE

FS5559-80-34

Note: Filters manufactured by Schaffner .
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Installation and Wiring a Noise Filter

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

» Separate the input lines from the output lines.

Do not put the input and output lines in the same duct or bundle them together.

Filter

N/

Separate these circuits.

+ Isolate the noise filter ground wire from the output lines.

Do not put the noise filter ground wire, output lines and other signal lines in the
same duct or bundle them together.

Filter

| | The ground wire
H = can be close to
input lines.

o
o
x
o
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.

—>
— Filter [—»
— —>

| sl Lol
P

Shielded Thick and
ground wire short

Filter >

BOX ><

*  When grounding a noise filter inside an enclosure:

If a noise filter is located inside an enclosure, connect the noise filter ground wire
and the ground wires from other devices inside to the ground plate for the enclosure
first, then ground these wires.

YYY
YYyYv

Enclosure

Filter

]
| =
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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
R ST

L]

>- -) - Power g nn
MCCB Supply éﬁy
OFF 1RY 1MC
iMC
upP

Noise filter E
S
Fuse

1MC

|||—|

-n
C
[
[

L1 SGDH
L2 Servo

L3 amplifier
L1C
L2C

Ry S ALm
+o---a
32 ALM-’}‘£E

L1 SGDH
L2 Servo

L3 amplifier
L1C
L2C

1]

T
c
[
[

1111

-

us

[

L1 SGDH
L2 Servo

L3 amplifier
L1C

111

L2Cc

CN1
31 ALM+ - - -,

47 - T| 32 ALM-@ ﬁsz

Note: Wire the system to comply to National Electrical Code.
Connect the alarm output (ALM) terminals for the three servo amplifiers in series to

enable alarm detection relay 1RY to operate. The output transistor is turned OFF
when the ALM output signal enters an alarm state.

Multiple servos can share a single MCCB or noise filter. Always select an MCCB or
noise filter that has enough capacity for the total power capacity (load conditions) of

those servos. For details, refer to 5.8.1 Wiring Precautions.
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5.8.4 Extending Encoder Cables

Standard encoder cables have a maximum length of 20m. If a longer cable is
required, prepare an extension cable as described below. The maximum allowable
cable length is 50m.

Preparing S0m (164.0ft) Encoder Cables
* (Cable Model Number: UL2076-SB

Cables are ordered in units of meters. Specify the length, when ordering.

* Connectors or Connector Kits

Servomotor end

Connector Type Model
Servo amplifier end Encoder connector (CN2) socket JZSP-CMP9-1
Encoder connector socket for SGMAH | 755 ~\pg.2

and SGMPH servomotors

Encoder connector plug and cable plug
for SGMGH and SGMSH servomotors

Plug

L: MS3108B20-29S
Straight: MS3106B20-29S
Cable clamp: MS3057-12A
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* Preparing Encoder Cables

« Encoder Connector e Cable Line * Encoder Connector at Servomotor
at Servo Amplifier

i For SGMAH and

) SGMPH servomotors
O = =V

'
T = o~

For SGMGH, SGMSH,
and SGMUH servomo-
tors

TIT

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

A CAUTION

* Do not connect the servo amplifier directly to any voltage level other than what is specified on the

servo motor.

Doing so will destroy the servo amplifier.

There are four types of SGDH servo amplifiers. The power supply voltages are:
single-phase 100V, three-phase 200V, single-phase 200V, and three-phase
400V,.. For 100V and 200V servo amplifiers that use three-phase 400V, power
supply, prepare the following voltage conversion transformers (single-phase or
three-phase).

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

Refer to the capacities shown in the following table when selecting a voltage
conversion transformer.

Voltage Servo Amplifier Voltage cap-a.cit}/ per
Model Servo Amplifier’ kVA
SGDH-A3BE 0.15
Single-phase SGDH-A5BE 0.25
100V SGDH-01BE 0.40
SGDH-02BE 0.60
SGDH-A3AE 0.20
SGDH-A5AE 0.25
. SGDH-01AE 0.40
Sosle-phase SGDH-02AE 0.75
SGDH-04AE 1.2
SGDH-08AE-S 2.1
SGDH-15AE-S 4.0
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Voltage Servo Amplifier Voltage cap.a.cit}/ per
Model Servo Amplifier kVA
SGDH-05AE 14
SGDH-08AE 19
SGDH-10AE 23
SGDH-15AE 392
SGDH-20AE 4.3
Jpree-phase SGDH-30AE 9
SGDH-50AE 75
SGDH-60AE 125
SGDH-75AE 15.5
SGDH-1AAE 227
SGDH-1EAE 30.9

® This is the net value at the rated load.

When using a 400V class power supply, turn the power supply ON and OFF at the
primary side of the voltage conversion transformer.

Note: Transformer inductance will cause a surge voltage if the power is turned ON and OFF at the
secondary, damaging the servo amplifier.

Single-phase Power Supply Connection Example

Transformer for

voltage conversion
200V or 100V

SGDH Servo amplifier

.E\Q
D>

®

i

& 00
Q)
@

o0

/ e

U/ 11

1MC

\% // ”
W/;

1MC
_mn_+

Electromagnetic contactor for
power supply ON/OFF
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5.8.6 Reactor for Harmonic Suppression

SGDH servo amplifiers have DC reactor connection terminals for power supply
harmonic suppression.

] Connecting a DC Reactor

The DC reactor is connected in series to the rectifier circuit’s output side. Refer to
3.2 Servo Amplifier Internal Block Diagrams.

Servo amplifier

DC reactor

£V O @1

O @2

At the time of shipping, the servo amplifier’s (+)1 and (+)2 are short-circuited.
Remove the lead wire between the two terminals and connect the DC reactor.
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] DC Reactor Specifications
The following table shows the specifications for the DC reactors provided by
Yaskawa.
Reactor Specifications
Applicable Servo Amplifiers Inductance Rated current | Reactor Model
(mH) (A)
SGDH-A3BE — — —
Single-phase, SGDH-ASBE _ - -
100V SGDH-01BE 10.0 1.8 X5063
SGDH-02BE 47 35 X5062
SGDH-A3AE — — —
SGDH-A5AE — — —
' SGDH-01AE 22.0 1.0 X5071
Singlephase. | SGDH-02AE 10.0 18 X5070
SGDH-04AE 47 35 X5069
SGDH-08AE-S 4 48 X5079
SGDH-15AE-S 25 10.5 X5078
SGDH-05AE
SGDH-08AE 2.0 4.8 X5061
SGDH-10AE
ThreZeog{]/ase’ SGDAASAE 15 8.8 X5060
SGDH-20AE
SGDH-30AE 1.0 14.0 X5059
SGDH-50AE 0.47 26.8 X5068
SGDH-05DE 47 15 X5074
SGDH-10DE
3.3 45 X5075
Three-phase, SGDH-15DE
400V SGDH-20DE
2.2 8.6 X5076
SGDH-30DE
SGDH-50DE 15 14.1 X5077
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5.9 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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Notes:
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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.

6.1  SMOOth OPETAtION ....ocuviiiiiiiiieiieeie ettt ettt e aeebeesaaeenseens 6-2
6.1.1 Using the Soft Start FUNCtioN............cceeriiiiiieniieiieie e 6-2
6.1.2 SMOOTNING ...ttt ettt et 6-3
6.1.3  AdJuSting GaIN.....c.eeiiiiiiieiieiiecieete ettt ettt eae e e 6-5
6.1.4  AdJusting OffSEl......cccuiiiiieieiiieie et 6-6
6.1.5 Setting the Torque Reference Filter Time Constant............cccceeevveerveeennenn. 6-7
6.1.6  NOLCh FIlter ...coouiiiiiiiiiee e 6-8

6.2 High-Speed POSTHONING ........ccocuiiiiiiieeiie et 6-9
6.2.1 Setting SETVO GAIN .....ceeeiiieeiiieeiie et e e aeeeeeaeeeereeeeaee s 6-9
6.2.2  Using Feed-Forward Control ............ccccouveviiiiniiiieiieeieeeeeeeee e 6-11
6.2.3  Using Proportional Control...........cccceeeuieiiiiriiiinienieeieeeieeeeee e 6-12
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6.1 Smooth Operation

This section provides technical information on the smooth operation of servomotors.

6.1.1 Using the Soft Start Function
The soft start function adjusts progressive speed reference input inside the servo
amplifier so that acceleration and deceleration can be as constant as possible. To use
this function, set the following parameters.
Parameter Signal Setting Description
(ms)
; : Setting Range: 0 to 10000
Pn305 Soft Start Acceleration Time Default Setting: 0 Speed Control
i : Setting Range: 0 to 10000
Pn306 Soft Start Deceleration Time Default Setting: 0 Speed Control

In the servo amplifier, a speed reference is multiplied by the acceleration or 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 is used. Set both Pn305 and
Pn306 to “0” for normal speed control.

Set these parameters as follows:

Pn305: The time interval from the time the motor starts until the maximum
speed is reached.

Pn306: The time interval from the time the motor is operating at the maximum

speed until it stops.

Speed reference ! ! Soft start

4 Maximum speed

4t

1

. . b

Servo amplifier internal ’
speed reference Ml

Pn305: Set this time interval.

(1%
Maximum speed A
1
'

Pn306: Set this time interval.
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6.1.2 Smoothing

The smoothing function applies a filter inside the servo amplifier to a constant-fre-
quency reference input so that acceleration and deceleration can be as constant as
possible. To use this function, set the following parameters.

Use the following parameter to set the type of filter to be applied.

Parameter

Signal

Setting

Description

Pn207.0

Position Reference Filter Selection

Default Setting: 0

Position Control

Either an acceleration/deceleration or average movement filter can be selected.

Pn207.0 Setting Result
0 Enables acceleration/deceleration filter.
1 Enables average movement filter.

The time constant and time for these filters are set in the following parameters.

Time constant for Acceleration/Deceleration Filter:

; Setting i
Parameter Signal (x 0.01ms) Description
Position Reference Accel/Decel Setting Range: 0 to 6400 i,
Pn204 Time Constant Default Setting: 0 Position Control

Averaging time for Average Movement Filter:

. Setting -
Parameter Signal (x 0.01ms) Description
Position Reference Movement Setting Range: 0 to 6400 Iy
Pn208 Averaging Time Default Setting: 0 Position Control

This function provides smooth motor operating in the following cases:

When the host device which outputs references cannot perform acceleration/

deceleration processing.

When the reference pulse frequency is too low.

When the reference electronic gear ratio is too high (i.e., 10 x or more).
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This function does not affect the travel distance (i.e., the number of pulses).

Reference pulses

Servo amplifier

Servomotor

L -0

Reference pulse
frequency

When using acceleration/
deceleration filter

N

JULAnmn

1

Acceleration/Deceleration

u Filter applied

y -~ ~—>, Pn204
z ' ' ' '
Reference pulse . .
frequency
_nnnnnnnnnnnrri
When using average . . . .
movement filter < <> Pn208
Hz| . . :
Reference pulse ' ~
frequency LALLM
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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 ’

voltage voltage e | Make offset
4 adjustment with the

/ Ri servo amplifier
/ Reference speed /’ Reference speed

or reference Offset adiustment Re or reference
torque J , torque

Reference Offset Adjustment

The following two methods are provided to reset the reference offset value to OV.
+ Reference offset automatic adjustment
» Reference offset manual adjustment

If a position loop is formed in the host controller, be sure to make a manual offset
adjustment and do not make automatic reference offset adjustment.

Refer to the following sections in Chapter 7 Using the Digital Operator for a
detailed description of reference offset adjustment.

Adjustment Method Detailed Description

Automatic 7.2.3 Automatic Adjustment of the Speed and Torque Reference Offset

Manual 7.2.4 Manual Adjustment of the Speed and Torque Reference Offset
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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.

; Setting C
Parameter Signal (x 0.01ms) Application
Pn401 Torque Reference Filter Time Setting Range: 0 to 65535 Speed/Torque Control,
Constant Default Setting: 100 Position Control

The above constant is the filter time constant of the torque reference to be set in the
servo amplifier. The smaller the value, the faster the speed control response will be.
There is, however, a limit, depending on machine conditions.
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6.1.6 Notch Filter
Vibration in the machine can sometimes be eliminated by using a notch filter for the
frequency at which the vibration is occurring.
Parameter Signal Setting Description
. . . Speed/Torque Control,
Pn408.0 Notch Filter Selection Default Setting: 0 Position Control
This parameter can be set to enable the notch filter.
Pn408.0 Setting Result
0 None.
1 Enables notch filter for torque reference.
Use the following parameter to set the frequency at which the filter is effective.
Parameter Signal Setting Description
(Hz)
: Setting Range: 50 to 2000 Speed/Torque Control,
Pn4g9 Notch Filter Frequency 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.

To directly set each of the above servo gain values in another servo amplifier.

To further refine responsiveness after auto-tuning (either to increase responsive-

ness or to reduce it).

| Setting Speed Loop Gain

Set the following speed loop related parameters as required.

Parameter Signal Setting Application
; Setting Range: 1 to 2000Hz Speed/Torque Control,
Pn100 Speed Loop Gain (Ky) Default Setting: 40Hz Position Control
Pn101 Speed Loop Integral Setting Range: 1510 51200 X 0.01ms | 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 loop integral time constant
value, the faster the speed control response will be. There is, however, a certain
limit depending on machine characteristics.

Speed reference _+
| —
loop gain

TiS

O—KV('H'L

)

Speed feedback

Speed loop gain K, is adjusted in 1Hz increments provided that the following

parameter is set correctly.

Parameter Signal S?(t,/tl?g Application
(o]
; : Setting Range: 0 to 10000 Speed/Torque Control,
Pn103 Inertia Ratio Default Setting: 0 Position Control

Inertia Ratio =

Motor load inertia (J)

Servomotor rotor inertia (Jyy)

X

100%

The load inertia of the servo amplifier reflected at the motor shaft is default set to the
rotor inertia of the servomotor. Therefore, obtain the inertia ratio from the above
formula and set parameter Pn103 properly.

The above parameters are automatically set by the auto-tuning operation.
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] Setting Position Loop Gain

Set the following position loop-related parameter as required.

Settin
Parameter Signal (8_1)9 Application
Pn102 Position Loop Gain Setting Range: 0 to 2000 Speed/Torque Control,
(Kp) Default Setting: 0 Position Control

The above parameter is the position loop gain for the servo amplifier.

The higher the position loop gain, the smaller the position control error will be.
There is, however, a certain limit depending on machine characteristics.

Position reference Position loop gain
.
"
Position feedback

This gain setting is also valid for zero clamp operation.

The above parameter is automatically set by the auto-tuning operation.

; Setting o
Parameter Signal (256 reference units) Application
Setting Range: 1 to 32767 s
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.dO) is detected.

Error pulse 0

| Alarm (A.d0

If the machine permits only a small position loop gain value to be set in Pn102, an
overflow alarm may arise during high speed operation. In this case, increase the
value set in this parameter to avoid unnecessary alarms.
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6.2.2 Using Feed-Forward Control

The time required for positioning can be shortened with feed-forward control by 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.

Parameter Signal S?(t,/tl?g Application
(o]
Setting Range: 0 to 100 Speed Control,
Pn109 Feed-forward Default Setting: 0 Position Control

Parameter Pn109 is set to apply feed-forward frequency compensation to position
control inside the servo amplifier. Use it to shorten positioning time. Too high a
value may cause machine vibration. For most applications, set Pn109 to 80% or
less.

Differentia

Pn109

Reference pulse

Feedback pulse
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6.2.3 Using Proportional Control

If parameter Pn000.1 is set to 0 or 1 as shown below, input signal /P-CON serves as
a PI/P control changeover switch.

* PI control: Proportional/integral control.

* P control: Proportional control.

Parameter Signal S((%(E/tl;wg Application
(o]
. N Speed Control,
Pn000.1 Control Method Selection | Default Setting: 0 Position Control
Pn00.0'1 Control Mode
Setting
Usual speed control or position
Speed control is selected.
0 antrol Input signal /P-CON (CN1-41) is used -
to select PI control or P control. Servo amplifier
CN1-41 | | control P or PI
is open. /P-CON
. control CN1-41
1 Position CN1-41 P control selection
Control is OV contro
| Methods for Using Proportional Control

Proportional control can be used in the following two ways.

*  When operation is performed by sending speed references from the host control-
ler to the servo amplifier, the host controller can selectively use P control mode
for particular conditions only. This method can suppress overshooting and
shorten setting time. Refer to 6.2.5 Using Mode Switch for particular conditions.

» If PI control mode is used when the speed reference has a reference offset, the
motor may rotate at a very slow speed and fail to stop even if 0 is specified as a
speed reference. In this case, use P control mode to stop the motor.
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6.2.4 Setting Speed Bias

The settling time for positioning can be reduced by assigning bias to the speed refer-
ence block in the servo amplifier. To assign bias, use the following constants.

; Setting o
Parameter Signal Application
? (rom) PP
. Setting Range: 0 to 450 .
Pn107 Bias Default Setting: 0 Position Control
. L . Setting Range: 0 to 250 -
Pn108 Bias Addition Width Default Setting: 7 Position Control

Set the parameters to shorten the time required for positioning according to the
application.

The bias increment width (Pn108) is expressed as an error pulse width that deter-
mines the time in which bias input (Pn107) takes effect. The bias input is ON if the
error pulse width exceeds the value set in Pn108.

Internal speed reference
Pn107

—»!|4— Bias increment width
! Pn108
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6.2.5 Using Mode Switch

Use the mode switch function for the following purposes.
» To suppress overshoot during acceleration or deceleration (for speed control).

* To suppress undershoot during positioning and to shorten the setting time (for
position control).

| No mode switch function | With mode switch function
i Overshoot
Motor |:“> Motor
speed speed
Undershoot—*
Vl\
Time * Time

The mode switch function makes it possible to automatically switch the servo ampli-
fier’s internal speed control mode from PI to P control mode and vice versa when
specified conditions are satisfied.

Definition:PI control means proportional/integral control, and P control means proportional control. In

effect, switching “from PI control to P control” reduces effective servo gain, thereby making the
servo system more stable.

IMPORTANT

1. The mode switch is used to fully utilize performance of a servodrive to achieve very high-speed position-
ing. The speed response waveform must be observed to adjust the mode switch.
2. For normal use, the speed loop gain and position loop gain set by auto-tuning provide sufficient speed/posi-
tion control. Even if overshoot or undershoot occurs, it can be suppressed by setting either:
* The acceleration/deceleration time constant for the host device.
» The soft start time constants (Pn305, Pn306)
* The position reference acceleration/deceleration constant (Pn204) for the servo amplifier.

| Selecting Mode Switch Setting

The servo amplifier incorporates four mode switch settings (0 to 3). Select a mode
switch with the following parameter (Pn10B.0).

Parameter
P;;t?i:’éo Description Useq to Sejt Setting Unit
Detection Point
0 Uses torque reference as the detection point. Pn10C Percentage of rated
(Standard setting). torque (%)
1 Uses speedreference input as the detection point. Pn10D Motor Speed (rpm)
2 Uses acceleration as the detection point. Pn10E x 10rpm/s
3 Uses error pulse input as the detection point. Pn10F Reference unit
4 Mode Switch function is not used. — —
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Torque Reference Input Used as Detection Point (Standard Setting)

With this setting, if the value of torque reference input exceeds the torque set in
parameter Pn10C, the speed loop switches to P control.

The servo amplifier is default set to this standard mode (Pn10C = 200).

Reference speed

Speed Mator speed

+Pn10C /['\( Internal torque reference
Torque 0 [~ 7T \J
oG | \.J

PI controly: s ntrol
P control P control

Operating Example

If the system is always in PI control without using the mode switch function, the
speed of the motor may overshoot or undershoot due to torque saturation during
motor acceleration or deceleration. The mode switch function suppresses torque 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 Speed rfa_ference Motor speed
PRAOD [roormefteremeemerereeens ‘.‘:“ Time
PI P control Pl control
contro -
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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-
presses the occurrence of overshoot and undershoot as speed loop gain is increased.

| Without mode switch |

| Without mode switch |

ed reference Motor speed
k Increase speed |oop gain. Motor
Undershoot

speed
¢> N\ A
I‘"' Time *_

Long setting time

Motor
speed

| With mode switch

. Suppress overshooting
Motor and undershooting.

speed b
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.

Refer.ence speed _ Motor speed

Speed \

+Pn10E [‘\( Motor acceleration
Acceleration 0 \J
PRAOE |t i

Pl control :_ i, Pl control i _i. Pl control
<> pSie

P co-ntrol P control
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Operating Example

If the system is always in PI control without using the mode switch function, the
speed of the motor may overshoot or undershoot due to torque saturation at the time
of the acceleration or deceleration of the motor. The mode switch function sup-
presses torque saturation and eliminates motor speed overshoot or undershoot.

| Without mode switch | | With mode switch |
?vershoot
Motor I::> Motor
speed speed
Undershoot
¥ A
Time * Time

Error Pulse Used as a Detection Point

This setting is enabled for position control operation only.

If an error pulse exceeds the value set in parameter Pn10F, the speed loop switches
to P control.

Speed Refen.-:‘.nce Motor speed
Deviation Time
Pulse
Pn10F d
Pl control _,:, P control o4 Pl 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
speed

Increase speed |oop gain.

Long setting time I"’l

| With mode switch function

Suppress overshoot
and undershoot

Motor
speed

Setting time _’l I<_
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6.2.6 Speed Feedback Compensation

Use this function to shorten the system’s setting time in positioning operation.

Integral control
(Pn101)
Error counter +
output Position loop gain | % Speed loop gain | + Torque reference Torque reference
> (Pn102) (Pn100) filter (Pn401) >

Speed feedback Speed feedback com < Speed feedback
filter (Pn308) N pensation (Pn111)

A

A

A

Speed feedback com
pensation function
selection (Pn110.1)

Note: This function is available provided that the inertia ratio set in Pn103 is correct. Therefore, perform
online auto-tuning to obtain and save the results as the parameters. Refer to 6.3 Auto-Tuning for
details. Otherwise, directly set the inertia ratio.

] Adjustment Procedure

When adding the value of speed feedback compensation, be sure to follow the 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 gain in
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

Speed loop integral time constant = 37 x Speed loop gain (s)

Unit of speed loop gain: [Hz]

Check the unit when setting the speed loop integral time constant in Pn101. Pn101
is set in 0.01ms increments.

The units for speed loop gain (Hz) and position loop gain (s°1) differ, nevertheless,



Sigma II User’s Manual Chapter 6: Servo Adjustment

set these gains to the same numerical value.

3. Repeat step 2 to increase the speed loop gain while watching the position error of
the analog monitor to observe the setting time and the torque reference of the
analog monitor to observe any occurrence of vibration. If there is any oscillating
noise or noticeable vibration, gradually increase the time constant of the torque
reference filter in Pn401.

4. Gradually increase only the position loop gain. When it has been increased
about as far as possible, then decrease the speed feedback compensation in
Pnlll from 100% to 90%. Then repeat steps 2 and 3.

5. Decrease the speed feedback compensation to a value lower than 90%. Then
repeat steps 2 through 4 to shorten the setting time. If the speed feedback com-
pensation is too low, however, the response waveform will vibrate.

6. Find the condition in which the shortest setting time is obtainable within the
range where the position error or torque reference waveform observed through
the analog monitor is not vibrating or unstable.

7. The servo gain adjustment is completed when no further shortening of the posi-
tioning time is possible.

IMPORTANT

+ Speed feedback compensation usually makes it possible to increase the speed loop gain and position loop
gain. The machinery may vibrate excessively if the compensation value greatly changes or Pn110.1 is set to
“1” (i.e., speed feedback compensation disabled) after increasing the speed loop gain or position loop gain.
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6.3 Auto-Tuning

If positioning is taking a long time, the speed loop gain or position loop gain of the servo
system may not be set properly. If the gain settings are wrong, set them properly in accor-
dance with the configuration and rigidity of the machinery.

Autotuning

are checked
tuning.

The characteristics of the machinery

automatically for optimum

Vd

Servo amplifier

The servo amplifier incorporates an o

Load inertia
+—>
Servomotor Friction
L |

nline auto-tuning function, which checks the charac-

teristics of the machinery automatically and makes the necessary servo gain adjustments.
The function is easy to use and makes it possible for even beginners to perform servo gain
tuning and set all servo gains as parameters.

The following parameters can be set automatically by using the online auto-tuning func-

tion.
Parameter Description
Pn100 Speed loop gain
Pn101 Speed loop integral time constant
Pn102 Position loop gain
Pn401 Torque reference filter time constant
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6.3.1 Online Auto-Tuning

Online auto-tuning is a control function which enables the servo amplifier to check
changes in the load inertia during operation in order to maintain the target value for
speed loop gain or position loop gain.

Online auto-tuning may not work well in the following cases.

*  When the cycle for load inertia change is 200ms or shorter (when the load
changes rapidly).

*  When the application has slow acceleration or deceleration using the soft start
function, and the speed error of the servomotor being driven is small.

*  When adjusting the servomotor manually and operating at low gain (a machine
rigidity of 1 or less).

Disable the online auto-tuning function if tuning is not possible. (See 6.4.3 Making

Manual Adjustments).

IMPORTANT

* Do not use online auto-tuning in the following cases:

. When using Torque Control Mode.

. When using IP control (only when using parameter Pn10B.1 = 1) for the speed loop.
. When using the torque feed—forward function.

. When switching gain using /G-SEL.
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] Setting Parameters for Online Auto-Tuning

The following flowchart shows the procedure for setting the parameters for online
auto-tuning.

< Start >

h 4

Operate with factory
settings of parameters

Yes

Operation
OK?

Load

No inertia changes?

Set to always perform tuning.
(Set Pn110.0to 1)

Yes

Operation
OK?

A4

No

v

Adjust the rigidity setting
(Set in Fn001)

Yes

Operation
OK?

A 4

Adjust the friction
compensation.
Setin Pn110.2.

Yes
Operation
OK?

A 4

Set so that online autotuning

is not performed. Save the results of autotuning

(Set Pn110.0 to 2) to parameters. From the next
time, execute autotuning using
¢ the calculated value as the
initial value.
Set in Fn007

Make servo gain
adjustments manually *

v *Before making manual servo gain adjustments, refer to
6.4 Servo Gain Adjustments or 6.2 High-Speed Positioning.

End
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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 tar-
get values for speed loop gain and position loop gain of the servo system. Any of the
following ten levels of rigidity can be selected.

oy Speed Loop Torque
Position Loo
Fn001 Gain P Speggilr;oop Integral Time Reference Filter
Rigidity -1 H Constant Time Constant
: [s] [Hz] 0.01me] 0.01ma]
Setting . .
Pn102 Pn100 Pn101 Pn401
1 15 15 6000 250
2 20 20 4500 200
3 30 30 3000 130
4 40 40 2000 100
5 60 60 1500 70
6 85 85 1000 50
7 120 120 800 30
8 160 160 600 20
9 200 200 500 15
10 250 250 400 10

Note: The Rigidity value is default set to 4.

As the rigidity value is increased, the servo system loop gain increases and the time
required for positioning is shortened. If the rigidity is excessively high, however, it
may cause the machinery to vibrate. In that case, decrease the set value.

The rigidity value setting automatically changes the parameters in the above table.

Note: If parameters Pn102, Pn100, Pn101, and Pn401 are set manually with the online auto-tuning function
enabled, tuning is performed with the manually set values as target values.

] Changing the Rigidity Setting

Use parameter Fn001 in the auxiliary function mode to change the rigidity setting.
The procedure for changing the setting is as follows:

Using the Hand-held Digital Operator
1. Press the MODE/SET key and select Fn001 in the auxiliary function mode.

— BINI
it 1

—l_i
I~

2. Press the DATA/ENTER key. The following data will be displayed.

i
1

N (mil I
i

mi[N
i
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3. Press the Up Arrow Y or Down Arrow v) key to select the rigidity setting.

i
ey o

Up Cursor Key* f Down Cursor Key
iy mZ
oo 2

4. Press the MODE/SET key. The following display will flash for 1 second and
then the rigidity setting will be changed.

| . Flashes for
'w)(m] (] 1s >

Ll‘l

—_ - | i
] i

1
!

—

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

|-
it

llll I
1t 1

This completes the procedure for changing the rigidity setting.

Using the Built-in Panel Operator
1. Press the MODE/SET key to select Fn007 in the auxiliary function mode.

|-
T |

i
iy 1

2. Press the DATA/SHIFT key for a minimum of 1 second. The following data
will be displayed.

_HHH i
o] e

3. Press Up Arrow ) or Down Arrow ) key to select the rigidity setting.

——

| I

NN N
(] (] (]

-

Up Cursor Key * f own Cursor Key

D
S\
1 :l

——

i
ey

4. Press the MODE/SET key. The following display will flash for 1 second and
then the rigidity setting will be changed.

~—

_M_1_|Z |
] ] (] =

o | [ D RS i

| I Flashes for _y, _III |

5. Press the DATA/SHIFT key for a minimum of one second to return to the auxil-
iary function mode.

I 1

I
I

i i
iy 1

This completes the procedure for changing the rigidity setting.
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6.3.3

Saving Results of Online Auto-Tuning

Online auto-tuning always processes the latest load inertia to renew data so that the
speed loop gain will reach the target value that has been set. When the servo ampli-
fier is turned OFF, all the processed data is lost. Therefore, when the servo amplifier
is turned ON again, online auto-tuning is performed by processing the factory-set
values in the servo amplifier.

To save the results of online auto-tuning and use them as the initial values set in the
servo amplifier when the servo amplifier is turned ON again, it is necessary to use
constant Fn007 in the auxiliary function mode. In this case, the inertia value set in
parameter Pn103 will be changed.

On the basis of the rotor inertia of the servomotor, the inertia ratio is expressed in
percentage terms by the load inertia. The value set in Pn103 is used to calculate the
load inertia at the time of online auto-tuning.

Parameter Signal (%) Description

Setting

Pn103

; : Setting Range: 0 to 10000 Speed/Torque Control,
Inertia Ratio Default Setting: 0 Position Control

Motor Load Inertia (J})
Rotor Inertia (Jyy)

Inertia Ratio = x 100%

The inertia ratio is default set to 0%.

IMPORTANT

. Before making servo gain adjustments manually, be sure to set the inertia ratio in Pn103.

If the inertia ratio is incorrect, the speed loop gain (in 1Hz increments) set in Pn100 will be wrong.

For details on setting Pn103, refer to 7.1.6 Operation in Parameter Setting Mode.
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] Procedure for Saving Results of Online Auto-Tuning

The procedure for saving the results of online auto-tuning is as follows:

Using the Hand-held Digital Operator
1. Press the MODE/SET key to select Fn007 in the auxiliary function mode.

Cl_lrlr|
—|rff] 1

2. Press the DATA/ENTER key. If the inertia ratio is 200%, for example, the fol-
lowing data will be displayed.
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3. Press the MODE/SET key. The following display will flash for 1 second and
then the inertia ratio will be saved.

_ — | Flashes for il
I 1s. -»> l_l]l [ (il (] T
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4. Press the DATA/ENTER key to return to the auxiliary function mode.
=l _:]
'l ] () (1

This completes the procedure for saving the results of online auto-tuning. When the

servo amplifier is turned ON again, the inertia ratio set in Pn103 will be used as the
default value.

——

Using the Built-in Panel Operator
1. Press the MODE/SET key and select Fn007 in the auxiliary function mode.

I
I~ |

i
] oo

2. Press the DATA/SHIFT key for a minimum of 1 second. If the inertia ratio is
200%, for example, the following data will be displayed.

1|
'] [ ]

_ 1
(] I

3. Press the MODE/SET key. The following display will flash for 1 second and
then the inertia ratio will be saved.

-z _ N
e | s o] (W] [l T

Flashes for _y, III n_l ’l ’l

4. Press the DATA/SHIFT key for a minimum of 1 second to return to the auxil-
iary function mode.
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— Nl
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This completes the procedure for saving the results of online auto-tuning. When the
servo amplifier is turned ON again, the inertia ratio set in Pn103 will be used as the
default value.
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6.3.4 Parameters Related to Online Auto-Tuning
This section provides information on a variety of parameters related to online auto-
tuning.
[ Online Auto-Tuning Method
The following parameter is used to set the auto-tuning conditions.
Parameter Signal S?(E/“;‘g Description
(o]
Online Auto-Tuning P Speed control,
Pn110.0 Method Default Setting: 0 Position Control
Pn110.0 Setting Result
0 Auto-Tuning is performed only when the system runs for the first time after the power
is turned ON. After the load inertia is calculated, the calculated data is not refreshed.
1 Auto-Tuning is continuously performed (inertia value calculation).
2 The online auto-tuning function is not used.

This parameter is default set to “0”. If the load inertia change is minimal or if the
application makes few changes, there is no need to continue calculating the inertia
while the system is in operation. Instead, continue to use the value that was 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 data is refreshed continuously and reflecting them in the
servo gain.

If the load inertia fluctuation results within 200 ms, the inertia calculation data may
not be refreshed properly. If that happens, set Pn110.0 to “0” or “2.”

Set Pn110.0 to “2” if auto-tuning is not available or if the online auto-tuning func-
tion is not used because the load inertia is already known and the servo amplifier is
manually adjusted by setting the inertia ratio data in Pn103.
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Speed Feedback Compensation Selection

Use the following parameter to enable or disable speed feedback compensation.
Refer to 6.2.6 Speed Feedback Compensation.

This parameter can be left as it is if 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 is to be taken into consideration for
the calculation of load inertia.

If this compensation function is enabled, select small or large friction compensation
according to the extent of friction in order to ensure highly precise load inertia calcu-
lation.

Parameter

Setting

(%) Description

Signal

Pn110.2

Friction Compensation P 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 as if the load inertia is 30 times the motor inertia.



Sigma II User’s Manual Chapter 6: Servo Adjustment

6.4 Servo Gain Adjustments

This section describes information on the basic rules of gain adjustments in the servo
amplifier, adjustment methods in a variety of cases, and reference set values.

6.4.1 Servo Gain Parameters

The following parameters must be set properly for servo gain adjustments.
*  Pnl00: Speed loop gain

* Pnl0I: Speed loop integral time constant

*  Pnl02: Position loop gain

* Pn401: Torque reference filter time constant

If the servo amplifier is used in the speed control mode with the analog voltage 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 is improper, the servomotor
may not run at top speed.
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6.4.2

Speed control moce

Position control moce

Basic Rules of Gain Adjustment

The servo system consists of three feedback loops (i.e., position loop, speed loop,
and current loop). The innermost loop must have the highest response speed and the
middle loop must have higher response speed than the outermost. If this principle is
not followed, it will result in vibration or poor responsiveness.

The servo amplifier is designed to ensure that the current loop has good response
performance. The user needs only to adjust the position loop and speed loop gain.

The servo system block diagram consists of the position, speed, and current loops, as
shown below.

In case of position control In case of speed control
Puse r= = = = = = = = = = = = = m m — m e m - — = - - = = TM
1 otor
Speed Speed pattern train _ Al'llfﬂog r Al
t e Kp J—M age | Speed Ky f—3»| Current |—3»| Power PAGA I. SM
| rnir (Dto A 1 control limit conversion | I
- counter converter) | block T; r block block |
Time 1 1 1
1 ! !
| 1| Speed loop 1y @
e b e oom omm oo o o omm mm mm mm mm mm m mm m 4 .
I Position loop !
_____________________________ o
Host controller (prepared by the user) _ . Servo amplifier

Servo amplifier

Host controller

(prepared by the user) Kp = Position loop gain

Ky = Speed loop gain

T; =Integral time constant

Generally speaking, the responsiveness of the position loop cannot be higher than
that of the speed loop. Therefore, to increase the position loop gain, you must
first increase the speed loop gain. If only the position loop gain is increased,
oscillation will result in the speed reference and positioning time will increase,
not decrease.

Position loop gain can be increased only to the point where oscillation begins in
the mechanical system.

If the position loop response is faster than the speed loop response, speed refer-
ence output from the position loop cannot follow the position loop response due
to the slower speed loop response. Therefore, the position loop will keep accu-
mulating errors, thus increasing the amount of speed reference output.

As a result, the motor speed will be excessive and the position loop will try to
decrease the amount of speed reference output. The speed loop responsiveness
degrades, and the motor will not be able to follow. The speed reference will
oscillate as shown in the following graph. If this happens, reduce the position
loop gain or increase the speed loop gain.

Speed S

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
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system. For example, if the mechanical system is an articulated robot, the rigid-
ity of the machinery mechanism is very low because the mechanism incorporates
a harmonic gear reducer and the natural frequency of the mechanical system is 10
to 20Hz. In this case, the position loop gain can be set to 10 to 20(s).

If the mechanical system is a chip mounting machine, IC bonding machine, or
high-precision machining tool, the natural frequency of the system is 70Hz or
more. Therefore, the position loop gain can be set to 70(s') or higher.

When high responsiveness is required, it is not only important to ensure the
responsiveness of the servo system (the controller, servo amplifier, motor, and
encoder), but it is also necessary to ensure that the mechanical system have high
rigidity.
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6.4.3

Making Manual Adjustments

The auto-tuning function uses a gain adjustment algorithm with a comparatively
large safety margin by considering a variety of mechanical systems to which the
servo amplifier is applied. Therefore, the servo amplifier may not satisfy the
response characteristics of some applications. The auto-tuning function is not 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 is the
same as the set value of Pn100 if the inertia ratio set in Pn103 is correct.

Speed loop gain Kv = Set value of Pn100 (Hz)

Set Pn103 to the following value.

i Motor load inertia (J;)
Pn103 Setting Value = — x 100%
Servomotor rotor inertia (Jy;)

Note: In the case of manual adjustments of parameters, the user must set the value of parameter Pn103. The
inertia ratio can be obtained if the servo gain constant is written with parameter Fn007 after auto-tun-
ing has been performed. For details regarding Fn007, refer to 6.3 Auto-Tuning.

*  Speed Loop Integral Time Constant (Pn101)

The speed loop has an integral element so that the speed loop can respond to
minute inputs. This integral element delays the operation of the servo system,
resulting in a longer positioning settling time. As the value of the time constant
increases, the response becomes slower. If the load inertia is large or the
mechanical system is likely to vibrate, make sure that the speed loop integral
time constant is large enough. Use the following formula to calculate the opti-
mum integral time constant.

1
2t x K,
Where: T; = Integral time constant [s]
K, = Speed loop gain (calculated from the above) [Hz]

Ti >23x%
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Torque Reference Filter Time Constant (Pn401)

If the mechanical system uses ball screws, torsional resonance may result. In
this case, the oscillation noise will be a high-pitched tone. The oscillation may
be minimized by increasing the time constant of the torque reference filter. Like
the integral time constant, this filter causes a delay in the operation of the servo
system. Therefore, this constant must not be set to an excessively large value.

Speed Reference Input Gain (Pn300)

Changing the speed reference input gain set in Pn300 is equivalent to changing
the position loop gain. In other words, an increase in the speed reference input
gain set in Pn300 is equivalent to a decrease in the position loop gain and vice
versa. Use this parameter in the following cases.

*  When the host controller does not have a function for adjusting the position
loop gain. (The host incorporates a D/A converter to change the number of
bits but cannot make fine adjustments of position loop gain.)

*  When it is necessary to clamp the full range of the speed reference output of
the host device to a specified rotation speed.

In normal operation, the default setting can be used as is.

Note: If the servo amplifier is used for speed control, the position loop gain set in Pn102 is enabled in zero—
clamp mode only. In normal control operation, change the position loop gain through the host or
change the speed reference input gain in Pn300 in the servo amplifier. The position loop gain remains
the same if the setting in Pn102 is changed.

Adjustment Method

1.

Set the position loop gain to a low value in the host controller. Then increase the
speed loop gain set in Pn100 to within a range where there is no noise or oscilla-
tion. If the position loop gain cannot be changed through the host controller,
increase the speed reference input gain set in Pn300 to a larger value.

Decrease the speed loop gain a little from the value set in step 1. Then increase
the position loop gain through the host controller to a range where there is no
noise or oscillation. Decrease the set value of Pn300 even if the position loop
gain cannot be changed through the host controller.

Set the speed loop integral time constant in Pn101 while observing the position-
ing settling time and the vibration of the mechanical system. If the constant is
too large, positioning settling time will be long.

Set the torque reference filter to a small value in Pn401 if the mechanical system
has no apparent shaft torsional resonance. If the mechanical system generates
oscillation noise in a high-pitched tone, shaft torsional resonance may be occur-
ring. In that case, set Pn401 to a larger value.

Finally, progressively make fine adjustments to parameters such as the position
loop gain, speed loop gain, and integral time constant to find the optimal point.
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[ | Position Control

Parameters

The following parameters are used.

* Speed Loop Gain (Pn100)
This parameter is used for determining the response speed of the speed loop. For
the best response, set this parameter as high as possible, without exceeding the

point where the mechanical system vibrates. The value of speed loop gain is the
same as the set value of Pn100 if the inertia ratio set in Pn103 is correct.

Speed loop gain Kv = Set value of Pn100 (Hz)
Set Pn103 to the following value:
Motor shaft reflected load inertia (J;)

Pn103 Setting Value =
n cting value Servomotor rotor inertia (Jy;)

x 100%

Note: Inthe case of manual adjustments of parameters, the user must set the value of parameter Pn103. The
inertia ratio can be obtained if the servo gain constant is written with parameter Fn007 after auto-tun-
ing has been performed. For details regarding Fn007, refer to 6.3 Auto-Tuning.

* Speed Loop Integral Time Constant (Pn101)

The speed loop has an integral element so that the speed loop can respond to
minute inputs. This integral element delays the operation of the servo system,

resulting in longer positioning settling time. As the value of the time constant
increases, the response becomes slower.

If the load inertia is large or the mechanical system is likely to vibrate, make sure

that the speed loop integral time constant is large enough. Use the following for-
mula to calculate the optimum time constant.

T,223x XK,
Where: T; = Integral time constant [s]
K, = Speed loop gain (calculated from the above) [Hz]
* Torque Reference Filter Time Constant (Pn401)

If the mechanical system uses ball screws, torsional resonance may result. In
this case, the oscillation noise will be a high-pitched tone. The oscillation may
be minimized by increasing the time constant of the torque reference filter. Like
the integral time constant, this filter causes a delay in the operation of the servo
system. Therefore, this constant must not be set to an excessively large value.

* Position Loop Gain (Pn102)
The responsiveness of the servo system is determined by the position loop gain.

The response increases if the position loop gain is set to a high value, and the
time required for positioning will be shortened. In order to set the position loop
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gain to a high value, the rigidity 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 is increased. Because the speed reference, as output from the
position loop, is likely to become unstable. Increase the speed loop gain while
observing the response.

Adjustment Method

1. Set the position loop gain to a comparatively low value. Then increase the speed
loop gain set in Pn100 to within a range where there is no noise or oscillation.

2. Decrease the speed loop gain a little from the value set in step 1. Then increase
the position loop gain to within a range where there is no overshooting or oscilla-
tion.

3. Set the speed loop integral time constant in Pn101 while observing the position-
ing settling time and the vibration of the mechanical system. If the constant is
too large, the positioning settling time will be too long.

4. Set the torque reference filter to a small value in Pn401 if the mechanical system
has shaft torsional resonance. If the mechanical system generates oscillation
noise in a high-pitched tone, shaft torsional resonance may occur. In that case,
set Pn401 to a larger value.

5. Finally, progressively make fine adjustments to parameters such as the position
loop gain, speed loop gain, and integral time constant to find the optimal points.

| Function to Improve Response Characteristics

The mode switch, feed-forward, and bias functions can improve the response of the
servo system only if they are used properly. If they are used improperly, they will
worsen the response. Refer to the following instructions and make adjustments to
these functions while observing the change in the actual response.

Mode Switch

Use the mode switch function to improve the transient characteristics of the servo
system if there is torque reference saturation at the time of acceleration or decelera-
tion. The speed loop in PI (proportional and integral) control is switched over to P
(proportional) control when the operation speed exceeds the set value in this func-
tion.

Feed-forward Function

The responsiveness is increased by using the feed-forward function. This function is
not effective if the position loop gain is set to a high value. Adjust the feed-forward
set value of Pn109 as described below.
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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 too quickly.

Make sure that the positioning completion signal (/COIN) does not bounce (i.e.,
turned ON and OFF repeatedly within a short period) and that speed overshoot
does not occur. These will likely occur if the feed-forward value is too high.

It is possible to add a primary delay filter (to be set in Pn10A) to the feed-for-
ward function. The primary delay filter may prevent the positioning completion
signal from bouncing and the system speed from overshooting.

Bias Function

This function adds the bias set in Pn107 to the output (i.e., speed reference) of the
error counter if the number of accumulated pulses of the error counter exceeds the
bias increment width set in Pn108. The bias will not be added if the output is within
the bias increment width. As a result, the number of accumulated pulses of the error
counter decreases and the time required for positioning can be shortened.

If the bias set value of Pn107 is too large, the motor speed will be unstable. The
optimum bias value varies with the load, gain, and bias increment width. Make bias
adjustments while observing the response. When not using this function, set Pn107
to 0.

Speed

", \&— Motor speed without bias function
Speed T Motor speed with bias function

reference

: \,\ Time
| 1

Bias A Bias i?credmenlt width )
ccumulated pulse setting
Pn107 Cﬂ ON @: ted pul
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6.4.4 Gain Setting Reference Values
This section describes servo gain reference values.
Refer to the following for optimal gain adjustments according to the rigidity of the
mechanical system. Refer to these values and use the previously mentioned methods
to make gain adjustments. These values are for reference only and do not mean that
the mechanical system has good response characteristics or is free from oscillation in
the specified ranges.
Observe the response by monitoring the response waveform and make the optimum
gain adjustments. If the rigidity of the machinery is high, gain increments exceeding
the described ranges are possible.

| Machines with High Rigidity
These machines are directly connected to ball screws.
Examples: Chip mounting machine, bonding machine, and high-precision machine
tool

Position Loop Gain (Pn102) Speed Loop Gain (Pn100) Speed Loop Irz’gg;gl&me Constant
50 to 70s! 50 to 70Hz 5to 20ms
| Machines with Medium Rigidity

These machines are driven by ball screws through speed reducers or long-length
machines directly driven by screws.

Examples: General machine tool, transverse robot, and conveyor

- . Speed Loop Gain Speed Loop Integral Time Constant
Position Loop Gain (Pn102) (Pn100) (Pn101)
30 to 50s" 30 to 50Hz 10 to 40ms

| Machines with Low Rigidity
These machines are driven by timing belts, chains, or machines with harmonic gear
reducers.
Examples: Conveyor, and articulated robot
Position Loop Gain (Pn102) Speed Loop Gain (Pn100) Speed Loop Irz’gg;gl&me Constant
10 to 20s™" 10 to 20Hz 50 to 120ms
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IMPORTANT

. When the inertia ratio is larger than 10, start gain adjustments with the position and speed
loop gains slightly below the ranges given above and the speed loop integral constant
slightly over the range.

. When the inertia ratio is much larger, start the gain adjustments with the position and
speed loop gains set to the smallest values and the speed loop integral constant to the
large value in the ranges given above.

In speed control operation, the position loop gain is set through the host controller.
If that is not possible, adjust the position loop gain with the speed reference input
gain in Pn300 in the servo amplifier. In speed control operation, the position loop
gain set in Pn102 is enabled in zero-clamp mode only. Position loop gain K, is
obtainable from the following formula.

VS

K,> =X
P™ ¢

Where: K, (s'') = Position Loop Gain

V, (pps) = Constant Speed Reference

€ (Pulse) = Constant Error: The number of accumulated pulses
of the error counter at the above constant speed.
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6.5 Analog Monitor

The analog monitor can be used to observe a variety of analog voltage signals.
Analog monitor signals must be observed through the CN5 connector using the

DE9404559 cable.
e B7ck/B|ack
i 1
ol ol CN5
EIEEEE R L\
AN,
O cnaree rowerQ) Red White
Cable Color Signal Name Description
White Analog monitor 1 Torque reference: 1V/100% rated torque

Red

Analog monitor 2

motor speed:1 V/1000rpm

Black (two wires)

GND (0V)

Analog monitor signals can be selected with parameters Pn003.0 and Pn003.1.

Parameter Signal Setting Description
Pn003.0 Analog Monitor 1 Default Setting: 2 ggzﬁgq ggrl:ﬁocl)ontrol,
Pn003.1 Analog Monitor 2 Default Setting: 0 gggﬁgq (C):rg#terocl)ontrol,

The following monitor signals can be observed.

Settings in Pn003.0 Description

and Pn003.1 Monitor signal Observation gain
0 Motor speed 1V/1000rpm
1 Speed reference 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-E Reserved monitor signal —
Note: 1. In the case of torque or speed control mode, the position error monitor signal has no meaning.

2. The output voltage range of the analog monitor is 8V maximum. The polarity of the output voltage

will be changed if +8V is exceeded.
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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.

% B 2 T ) (o O o <) 15 10 3 FO SRR 7-2
7.1.1 Connecting the Digital Operator...........ccccveeriieeriieeniieeie e 7-2
7.1.2 FUNCHONS ...ttt 7-3
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7.2.10  Manual Zero Adjustment and Gain Adjustment of Analog Monitor Output7-49

7.2.11  Adjusting the Motor Current Detection OffSet.........cccceveveerviienciieennnns 7-54
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7.1 Basic Operation

This section provides information on the basic operation of the digital operator for setting
operating conditions.

7.1.1 Connecting the Digital Operator

There are two types of digital operators. One is a built-in operator incorporating a
panel indicator and switches located on the front panel of the servo amplifier. This
type of digital operator is also called a panel operator. The other one is a hand-held
operator (i.e., the JUSP-OP02A-1 digital operator), which can be connected to the
servo amplifier through connector CN3 of the servo amplifier.

There is no need to turn OFF the servo amplifier to connect this hand-held operator
to the servo amplifier. Refer to the following illustrations to connect the hand-held
digital operator to the servo amplifier.

Hand-held Digital Operator

JUSP-0102A-1 Built-in Panel Operator
YASKAWA 200V
d s

CIEEEE

SERVOPACK OP&%I&
JUSP-OP02A-1

=
=

DATA
ol &=

o
e
>

SEN G
v VASKAWA “ ° \L =t
) u0\_|\
A CN3
oo
00| J 2
o] 1
. HS| A
A single-purpose cable 00| _|
(JZSP-CMS00-1) is E 1
used to connect the oo|

digital operator to the
servo amplifier.

g
QO

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.
o
Key Name Function

- I u_] _
[ . o, & RESET Key SII;ersn? this key to reset the servo
SERVOPACK OPEFI{(/;\%!R

JUSP-OP02A-1

ALARM DSPL -

SET * Press this key to select the status

oA display mode, auxiliary function
oL DSPLISET Key mode, parameter setting mode, or

SET monitor mode.
» This key is used for data selection

in parameter setting mode

DD

<

v YASKAWA
Press this key to set each parameter
- @ TeR DATA/ENTER Key or display the set value of each
parameter.
Value Press this key to increase the set
Change/ | Up Arrow Key value. This key is used as a forward
JOG Key start key in JOG operation.

Press this key to decrease the set
Down Arrow Key | value. This key is used as a reverse
start key in JOG operation.

<

* Press this key to select the digit to

Digit .
Select Right Arrow Key be changed. The selected digit
Key flashes.
* Press the Right Arrow key to shift
to the next digit on the right.
* Press the Left Arrow key to shift
Left Arrow Key to the next digit on the left.
Press this key to perform the JOG
SVON Key operation with the digital operator.
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Built-in Panel Operator

YASKAWA
SERVOPACK

GDM-

200V

=] | bl

MODE/SET A ¥V parad

Key Name Function
* Press this key to set parame-
ters or display the set values of
Up Arrow Key

(@

A

l

Down Arrow Key

parameters.

* Press the Up Arrow key to
increase the set value.

* Press the Down Arrow key to
decrease the set value.

* Press the Up and Down Arrow
keys together to reset a servo
alarm.

MODE/SET

MODE/SET Key

Press this key to select the status
indicator mode, auxiliary function
mode, parameter setting mode, or
monitor mode.

(@)

pata/

DATA/SHIFT Key

* 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.
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7.1.3 Resetting Servo Alarms

Servo alarms can be reset using the digital operator.

[ Using the Hand-held Digital Operator
Press the RESET key in status display mode.

[ Using the Built-in Panel Operator

Press the Up Arrow ¥ AND Down Arrow W keys together in status display mode.

The alarm can be reset with CN1-44, or /ALM-RST signal input. Refer to 5.5.7
Using Servo Alarm and Alarm Code Outputs.

The servo alarm will be reset if the control power supply is turned OFF.

IMPORTANT

 If an alarm is ON, reset the alarm after eliminating the cause of the alarm first. Refer to 9.2 Troubleshoot-
ing.
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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
pressing the key.

Hand-held Digital Operator Panel Operator

Press the DSPL/SET Key. Press the MODE/SET Key.
The basic mode changes. € basic mode changes.

Power ON

7.1.5 Status Display Mode)

\

Auxiliary function mode (Refer [— —T= _]

to 7.2 Applied Operation) ,'— (m ,’ |'

T
0

Status display mode (Refer to [_ }

Parameter Setting Mode (Referto 7.1.6 (5| |||
Operation in Parameter Setting Mode) I~ [IT1|i_I{i_t|it
Monitor Mode (Rir to 7.1.7
Operation in Monitor Mode) [, i _|rmlm ,—,]
[N (] (] ]
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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.

Speed and Torque Control Mode

Bit Data Code

N \

|
1|0

Speed Coincidence* —_g¢
BaseBlock — | _\

I
Control Power ON / \ N

Speed Reference input

TGON
Power Ready
Torque Reference Input

*  This indicator is always lit when the Servopack is in torque control mode

The following tables list and explain the meanings of bit data and code displays in
Speed, and Torque Control Modes.

Bit Data and Meanings in Speed and Torque Control Mode

Bit Datum Meaning
Control Power ON Lit when servo amplifier control power is ON.
Baseblock Lit for baseblock.

Not lit when servo is ON.

Lit when the difference between the motor speed and reference
Speed Coincidence speed is the same as or less than the value set in Pn503.
(The default value set in Pn503 is 10rpm).

Lit if motor speed exceeds preset value
Preset value: Setin Pn502. (Default setting is 20rpm).

/TGON

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.
Preset value: 10% rated torque is default setting

Torque Reference Input

Lit when main power supply circuit is operating at normal level.
Not lit when power is OFF.

Power Ready
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Codes and Meanings in Speed and Torque Control Mode

Code Meaning

Baseblock
Servo OFF (motor power OFF)

—
(=l
=

Run
Servo ON (motor power ON)

Forward Run Prohibited
CN1-42 (P-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit
Function.

o | [
G| [E0
e

Reverse Run Prohibited
CN1-43 (N-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit
Function.

=N
(=N
"

]
[
"y

Alarm Status
Displays the alarm number. Refer to 9.2 Troubleshooting.

]
€
CH

Position Control Mode

Bit Data Code
f_%f_%

Positioning Completed ~—~f—— _\ i |
Baseblock —1 /— '—’ ,—’

= = 1=

Control Power ON / N TGON
Reference Pulse Input Power Ready

Error Counter Clear Input

The following tables list and explain the meanings of bit data and code displays in
Position Control Mode.

Bit Data and Meanings in Position Control Mode

Bit Datum Meaning

Control Power ON Lit when servo amplifier control power is ON.

Lit for baseblock.
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.
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Codes and Meanings in Position Control Mode

Code Meaning

Baseblock
Servo OFF (motor power OFF)

—
(=l
=

Run
Servo ON (motor power ON)

Forward Run Prohibited
CN1-42 (P-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit
Function.

| 50
G| [E
ilER

Reverse Run Prohibited
CN1-43 (N-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit
Function.

=N
(=N
"

]
[
"y

Alarm Status
Displays the alarm number. Refer to 9.2 Troubleshooting.

]
€
CH
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7.1.6 Operation in Parameter Setting Mode

Functions can be selected or adjusted by setting parameters. There are two types of
parameters that can be set. One type requires value setting and the other requires
function selection. These two types use different setting methods.

With value setting, a parameter is set to a value within the specified range of the
parameter.

With function selection, the functions allocated to each digit of the
seven-segment LED panel indicator (five digits) can be selected.

Refer to Appendix B List of Parameters.

Changing Parameter Settings

The parameter settings can be used to change parameter data. Check the permitted
range of the parameters in Appendix B List of Parameters, before changing the data.

The example below shows how to change parameter Pn507 from 100 to 85.

Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the parameter setting mode.

i
—

— —

2. Select the parameter number to set. (Pn507 is selected in this example.)

Press the Left Arrow (<) or Right Arrow (<] key to select the digit. The
selected digit will flash.

Press tthe Up Arrow ™ or Down Arrow W key to change the value.

Press the DATA/ENTER key to display the current data for the parameter
selected at step 2.

Nl e
Hial ol

|
I

Change the data as needed (to 85, in this example).

Press the Left Arrow (<) or Right Arrow (£] key to select the digit. The selected
digit will flash.

Press the Up Arrow ™ or Down Arrow W key to change the value.
Continue pressing the key until “00085” is displayed.
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dlelgag)
Leee

5. Press the DATA/ENTER key to store the data. The display will flash.

\ \ | _/ 7/
nl (miiml=] -
] (] (] ]

/7 /7 1 N\ N\

6. Press the DATA/ENTER key again to return to the parameter number display.

I ™
— || o] 1

This procedure has changed the setting of the parameter Pn507 from 100 to 85.
Repeat steps 2 to 6 to change the setting again.

Example Using the Built-in Panel Operator

1. Press the MODE/SET key to select the parameter setting mode.

N
i

_i_n
I~

—

2. Press the Up Arrow ™ or Down Arrow W key to select the parameter number to
set. (Pn507 is selected in this example.)

3. Press the DATA/SHIFT key for a minimum of one second to display the current
data for the parameter selected in step 2.

)i i
aj 1l

——
——

4. Press the Up Arrow M or Down Arrow W key to change to the desired value of
“00085”.

As you keep pressing the Up Arrow ¥ AND Down Arrow W keys, and the
display changes faster.

5. Press the DATA/SHIFT key for a minimum of one second to save the data. The
display will flash.
I

I/
117
1N

11
][] ] (]
/7 /7 1 N\

—
Il
-

——

AWK

6. Press the DATA/SHIFT key once more for a minimum of one second to display
the parameter number again.

| T
1

I _ iz
T T ] 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.

Catedo Parameter Name Default Important
gory Number Setting Note
PNn000 gl\;/?tcct;]c;r;Selection Basic 0000 (See 1)
Function Selection Application
Pn001 ; 0000 See 1
Function Selection Switches 1 ( )
Parameters i i icati
Pn002 gl\;/?tcct;]c;r;gelectlon Application 0000 (See 1)
Pn003 guW?gL%r;%election Application 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 Pn50D | Input Signal Selections 4 8888 (See 1)
Pn50E Output Signal Selections 1 3211 (See 1)
Pn50F Output Signal Selections 2 0000 (See 1)
Pn510 Output Signal Selections 3 0000 (See 1)

IMPORTANT

1. After changing these parameters, turn OFF the main circuit and control power supplies and then turn them
ON again to enable the new settings.
2. Changing bits Pn10B.1 and Pn110.0 require the same sequence described in note 1 (above).

Parameter settings are displayed in two patterns as shown below.

Display Application

Display

Format

Function selection

i
|l

Hexadecimal display for each digit

Parameters setting

11
1

Decimal display in five digits
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Since each digit in the function selection parameters has its own meaning, the value
can only be changed for each individual digit. Each digit can only display a value
within its own permitted range.

Definition of Display for Function Selection Parameters

Each digit of the function selection parameters has a unique meaning.
For example, the rightmost digit of parameter Pn000 is expressed as “Pn000.0”.

» Each digit of the function selection parameters is defined as shown below. The
parameter displayed below shows how the digits in the display are assigned.

e
Tl

| T, digit
1 digit

—

2 digit
3 digit
Distribution of parameter digits

Designation Meaning
Pn000.0 Indicates the value entered at the 0 digit of parameter Pn000.
Pn000.1 Indicates the value entered at the 1 digit of parameter Pn000.
Pn000.2 Indicates the value entered at the 2 digit of parameter Pn000.
Pn000.3 Indicates the value entered at the 3 digit of parameter Pn000.
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] Changing Function Selection Parameter Settings

Using the Hand-held Digital Operator

Bbeg 1. Press the DSPL/SET key to select the parameter setting mode.
o i l_l]
o (] (] Y (O

2. Select the parameter number to be set.

Press the Left Arrow (¢ or Right Arrow ({) key to select the digit. The selected
digit will flash.

——'

Press the Up Arrow ™ or Down Arrow W key to change the value. (Pn000 is
selected in this example.)

3. Press the DATA/ENTER key to display the current data of the parameter

selected in the above step 2.
Digit to be se

\1/

_ll_l | [ElE
| O O FE
71N

4. Press the Left Arrow (<] or Right Arrow (< key to select the digit.
Digit to be set

\l/
i
| ] T (] N

/1N

5. Press the Up Arrow ™ or Down Arrow W key to select the value defined as a
function setting for the selected digit.
Digit to be set
\I/

| i
llll izt i
/1\

——

Repeat the above steps 4 and 5 for changing the data as required.

6. Press the DATA/ENTER key to save the data. The display will flash.

DN 7 7,
i qr
o) o
’~7—~7 s
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7. Press the DATA/ENTER key once more to return to the parameter number
display.

i\
[Tl (]

[
I

I
‘miN

This has changed the 1 digit of parameter Pn000 to “1”.
Using the Built-in Panel Operator

1. Press the MODE/SET key to select the parameter setting mode.

Iz _
[l [y ] ] [

——'

2. Press the Up Arrow ™M or Down Arrow W key to select the parameter number to
be set. (Pn000 is selected in this example.)

3. Press the DATA/SHIFT key for a minimum of one second to display the current
data for the selected parameter.
Digit to be set

NI/

——

|

_II_H_I =l
] (1 T L
77N

4. Press the DATA/SHIFT key to select the digit to be set.
Digit to be set

\1l/
_Il_l Alimfi
1 (L T
7T\

—

5. Press the Up Arrow ™ or Down Arrow W key to select the value defined as a
function setting for the selected digit.
Digit to be set

\1/
| 1\
| /] ] ] [H]

/1N

—
|

Repeat the above steps 4 and 5 for changing the data as required.

6. Press the DATA/SHIFT key for a minimum of one second to save the data. The
display will flash.
NN 77,
REEEE
77 s
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7. Press the DATA/SHIFT key once more for a minimum of one second to return
to the parameter number display.

I

I

I

I

I
1|

NN
1

I
i

This has changed the 1 digit of parameter Pn000 to “1”.
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7.1.7

(ST
Loee
Qv o @

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 the DSPL/SET key to select the monitor mode.

11 llllll
I 11

Xl (mll

2. Press the Up Arrow ™ or Down Arrow W key to select the monitor number to
be displayed.

3. Press the DATA/ENTER key to display the monitor number selected in the

above step 2.
Data

I Il
1| Zij_ |

T
I

4. Press the DATA/ENTER key once more to return to the monitor number
display.

|
|

11
Ly

With the Built-in Panel Operator

1. Press the MODE/SET key to select the monitor mode.

1if_

i
"N (] T O] [

1
_

2. Press the Up Arrow ™ or Down Arrow W key to select the monitor number to
be displayed.

3. Press the DATA/SHIFT key for a minimum of one second to display the

monitor number selected in the above step 2.
Data

=i
I i

"1
I
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4. Press the DATA/SHIFT key once more for a minimum of one second to return
to the monitor number display.

11 rnrnei

'] (] [ T

This completes the example procedure for displaying 1500, the contents of
monitor number Un000.

] Contents of Monitor Mode Display

The following table shows contents of the monitor mode display.

Monitor

Number Monitor Display Unit Comments
Un000 Actual motor speed rpm —
Un001 Input speed reference rem (See note 3 below)
Un002 Internal torque reference % Value for rated torque
Un003 Rotation angle 1 pulses Number of pulses from the origin
Un004 Rotation angle 2 degree Angle (electrical angle) from the origin
Un005 Input signal monitor — (See note 1 below)
Un006 Output signal monitor — (See note 1 below)
Input reference pulse
Un007 speed rom (See note 4 below)
un008 Error counter value refelzjrﬁipce Positional error (See note 4 below)
Un009 | Accumulated load rate o Value for the rated torque as 100%
° Displays effective torque in 10s cycle.
UnOOA | Regenerative load rate o Value for the processable regenerative power as 100%
° Displays regenerative power consumption in 10s cycle.
Power consumed by DB Value for the processable power when dynamic brake
Un00B ) % is applied as 100%
resistance Displays DB power consumption in 10s cycle.
Un00C Input reference pulse — In hexadecimal (See notes 2 and 4)below
counter
Un0OOD | Feedback pulse counter — In hexadecimal

Note: 1. Refer to Sequence I/O Signal Monitor Display on the next page.
2. Refer to Reference Pulse/Feedback Pulse Counter Monitor Display on page 7 - 22.
3. Displayed only in speed control mode.
4. Displayed only in position control mode.
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] Sequence I/0 Signal Monitor Display

The following section describes the monitor display for sequence 1/O signals.

Input Signal Monitor Display

I
I i
87654321 N

Iy I I 1| Top:  ON=High level
I I | Bottom: ON=Low level

umber

LED Number Input Terminal Name Default Setting
1 SI0 (CN1-40) /S-ON
2 SI1 (CN1-41) /P-CON
3 SI2 (CN1-42) P-OT
4 SI3 (CN1-43) N-OT
5 Sl4 (CN1-44) /ALM-RST
6 SI5 (CN1-45) /P-CL
7 S16 (CN1-46) /N-CL
8 (CN1-4) SEN

Note Refer to 5.3.3 Input Circuit Signal Allocation for details on input terminals.

Input signals are allocated as shown above and displayed on the panel of the servo
amplifier or the digital operator. They are indicated by the ON/OFF status of the
vertical parts of seven-segment displays located in top and bottom rows. (The
horizontal segments are not used here). These turn ON or OFF relative to the state
of the corresponding input signals (ON for “L” level and OFF for “H” level).

Examples

*  When /S-ON signal is ON (Servo ON at “L” signal)

*  When /S-ON signal is OFF

——

—
—
——
——

K

N o——
—

654321

o

11
I EIE] <«— The bottom segmen

of number 1 is lit.

——

<«— The top segment o
number 1 is lit.

—
o [[==
N| -
w| ==

*  When P-OT signal operates (Operates at “H” signal)
¥ The top segment of

number 3 is lit.

—
——

I
1
7
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Output Signal Monitor Display

——

I I I 1] Top:  ON=High level
I Bottom: ON = Low level

7654321 Number

LED Number Output Terminal Name Default Setting

1 (CN1-31, -32) ALM

2 SO1 (CN1-25, -26) /COIN or /V-CMP

3 S0O2 (CN1-27, -28) /TGON

4 S03 (CN1-29, -30) /S-RDY

5 (CN1-37) ALO1

6 (CN1-38) ALO2

7 (CN1-39) ALO3

Note: Refer to 5.3.4 Output Circuit Signal Allocation for details on output terminals.

Output signals are allocated as shown above and displayed on the panel of the servo
amplifier or the digital operator. They are indicated by the ON/OFF status of the
vertical parts of seven-segment displays located in top and bottom rows. (The
horizontal segments are not used here). These turn ON or OFF relative to the state
of the corresponding output signals (ON for “L” level and OFF for “H” level).

Example

*  When ALM signal operates (alarm at “H”)

"
1

7654

I 7\'\: Only the top segment
11 of number 1 is lit.

——

L

I
I
321 Number
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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 the DSPL/SET key to select the monitor mode.

2. Press the Up Arrow ™ or Down Arrow W key to select “Un00C” or “Un00D”.

3. Press the DATA/ENTER key to display the data for the monitor number
selected in the above step.

_nonnni
riyonp g oa)

4. Press the Up Arrow ™ or Down Arrow W key to alternately display the
leftmost and the rightmost 16-bit data.

[ | | | | L 1 |1 |
NININIERIEEEamd N N (NN

——
——

Leftmost 16-bit Data Rightmost 16-bit Data

5. Press both the Up Arrow ¥ AND Down Arrow W keys simultaneously to clear
the 32-bit counter data.

6. Press the DATA/ENTER key once more to return to the monitor number
display.

Using the Built-in Panel Operator

1. Press the MODE/SET key to select the monitor mode.

2. Press the Up Arrow M AND Down Arrow W keys to select “Un00C” or
“Un00D”.

3. Press the DATA/SHIFT key for a minimum of one second to display the data for
the monitor number selected in the above step.

nonnoni

1 I

4. Press the Up Arrow ™ or Down Arrow W key to alternately display the
leftmost 16-bit data and rightmost 16-bit data.

| | O O 1T
1] 1 1 |e—= i

BIINIE]
/] (X

——

Leftmost 16-bit Data Rightmost 16-bit Data
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5. Press both the Up Arrow ¥ AND Down Arrow W keys simultaneously to clear
the 32-bit counter data.

6. Press the DATA/SHIFT key once more for a minimum of one second to return
to the monitor number display.
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7.2 Applied Operation

This section describes how to apply the basic operations using the digital operator to run
and adjust the motor. Read the basic operations described in 7.7 Using the Digital
Operator before proceeding to this section.

Parameters for applied operation can be set in the auxiliary function mode. The following
table shows the parameters in the auxiliary function mode.

Pl?lLarthfet(rer Function Comments
Fn00O Alarm traceback data display —
Fn0O1 Rigidity setting during online auto-tuning (See note).
Fn002 JOG mode operation
Fn003 Zero-point search mode —
Fn004 (Reserved parameter)

Fn005 Parameter settings initialization

Fn006 Alarm traceback data clear

Fn007 Writing to EEPROM the inertia ratio data obtained from online auto-tuning

Fn008 Absolute encoder multi-turn reset and encoder alarm reset.

Fn009 Automatic tuning of analog (speed, torque) reference offset

FnOOA Manual adjustment of speed reference offset (See note).
Fn0OOB Manual adjustment of torque reference offset

Fn0OOC Manual zero-adjustment of analog monitor output

Fn0OOD 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)

FnO11 Motor models display —
Fn012 Software version display

Fno13 ggarrr:]ggcl\éllljrléi-Turn Limit Setting Value when a Multi-Turn Limit Disagreement (See note).
Fn014 Clear of option unit detection results (See note).

Note: These parameters and those indicated as PnOOO are displayed as shown below if their write protect
is set (Fn010). These parameters cannot be changed.

|| p

['— "1 ’_] Flashing for one second
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7.2.1
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Operation in Alarm Traceback Mode

The Alarm Traceback Mode can display up to ten alarms that have occurred, thus
making it possible to check what kind of alarms have been generated.

The alarm traceback data is not cleared on alarm reset or when the servo amplifier
power is turned OFF.

The data can be cleared using the special “clear alarm traceback mode.” Refer to
7.2.5 Clearing Alarm Traceback Data for details.

I

1 i
1 1 I
| Alarth Code

See the table of
Alarm Sequence Number alarms.
The higher the number,
the older the alarm data.

—|I—
I

o —

Checking Alarms

Follow the procedure below to determine which alarms have been generated.
Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select the “Displaying alarm traceback data
(Fn000)” in the auxiliary function mode.

I il
1|

_|_
i

B Alarm Traceback
] Display

—

2. Press the DATA/ENTER key, and the alarm traceback data will be displayed.

3. Press the Up Arrow ™ or Down Arrow W key to scroll the alarm sequence
numbers up or down and display information on previous alarms.

The higher the leftmost digit (alarm sequence number), the older the alarm data.

Using the Built-in Panel Operator

1. Press the MODE/SET key to select the “Displaying alarm traceback data
(Fn000)” in the auxiliary function mode.

Alarm Traceback
Display

_ mil
|

[
1

—
—

2. Press the DATA/SHIFT key for a minimum of one second to display the alarm
traceback data.

3. Press the Up Arrow ™ or Down Arrow W key to scroll the alarm sequence

numbers up or down and display information on previous alarms.
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The higher the leftmost digit (alarm sequence number), the older the alarm data.
For descriptions of each alarm code, refer to 9.2 Troubleshooting.

The following are operator-related alarms which are not recorded in the traceback
data.

Display Description

e
I~ | |

—

Digital operator transmission error 1

I—-

! |,'—' ,'— Ml Digital operator transmission error 2

I—
—

bl No error detected.

—
o

Note: Alarm traceback data is not updated when the same alarm occurs repeatedly.
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7.2.2 JOG Operation Using the Digital Operator

A CAUTION

* Forward run prohibited (/P-OT) and reverse run prohibited (/N-OT) signals are not effective during JOG
operations using parameter Fn002.

Operation from the digital operator allows the servo amplifier to run the motor. This
allows rapid checking of motor’s rotation direction and speed setting during machine
setup and testing, saving the time and trouble of connecting to a host controller.

For motor speed setting procedure, refer to 7.1.6 Operation in Parameter Setting

Mode and 5.3.2 JOG Speed.
g?)g?;tor Vi = Servo amplifier

\_» %aaaa
[ 1

o, 4
hC
9

4 i i

Power —

Servomotor

g..

Operation procedure using the digital operator is described on the following pages.

Using the Hand-held Digital Operator

1. Press the DSPL/SET key to select Fn002 in the auxiliary function mode.

. a

i\
||

2. Press the DATA/ENTER key to select the digital operator operation mode.
Operation is now possible using the digital operator.

— I
1

=T~
1

——

3. Pressthe SVON key to set to the servo ON state (with motor power turned ON).

i
I[N
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4. Press the Up Arrow M or Down Arrow W key to operate the motor. The motor

keeps operating while the key is pressed.

/=

Motor Forward Motor Reverse
Rotation Rotation

. Press the MODE/SET key, and the display will revert to Fn002. This sets to the

servo OFF state (with motor power turned OFF). Alternatively, press the SVON
Key to set to the servo OFF state.

Cl_yn >

oy

This ends JOG operation under digital operator control.

Using the Built-in Panel Operator

1. Press the MODE/SET key to select Fn002 in the auxiliary function mode.

— N

' ' | ] (] 1}

. Press the DATA/SHIFT key for a minimum of one second to select the Panel

Operator Operation Mode. Operation is now possible using the panel operator.

i
i

—

. Press the MODE/SET key to set to the servo ON (with motor power turned

ON).

- i
||t

Motor Reverse
Rotation Rotation

. Press the MODE/SET key to set to the servo OFF state (with motor power

turned OFF). Alternatively, press the DATA/SHIFT key for a minimum of one
second to set to the servo OFF state.

. Press the DATA/SHIFT key for a minimum of one second, and the display will

revert to Fn002 in the auxiliary function mode.

Cl_1n >
' | (] (][]
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The motor speed for operation under digital operator control can be changed with a

This ends JOG operation under panel operator control.

parameter:
; Setting o
Parameter Signal Application
? (rom) PP
Pn304 Jog Speed Default Setting: 500 Speed Control

Note: The rotation direction of the servomotor depends on the setting of parameter Pn000.0 “Rotation
Direction.” The above example shows a case where Pn000.0 is set to “0” as a default setting.
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7.2.3

Automatic Adjustment of the Speed and Torque Reference Offset

When speed and torque control are used, the motor may rotate slowly even when 0V
is specified as the analog reference voltage. This occurs when the host controller or
external circuit has a small offset (measured in mV) in the reference voltage.

The Automatic Reference Offset Adjustment Mode automatically measures the
offset and adjusts the reference voltage. It adjusts both the speed and torque
references.

The following diagram illustrates automatic adjustment of an offset in the reference
voltage by the servo amplifier.

Reference Offset Reference 7
voltage voltage P Offset
e [ automatically
adjusted in
/ L’ Servo amplifier
, 4

Speed or ’

to‘:que Automatic offset , z' tsoegﬁg o

reference adjustment reference

After completion of automatic offset adjustment, the amount of offset is stored in the
servo amplifier.

The amount of offset can be checked in the Speed Reference Offset Manual
Adjustment Mode. Refer to 7.2.4 Manual Adjustment of the Speed and Torque
Reference Offset for details.

The automatic reference offset adjustment mode cannot be used for setting the error
pulses to zero for a stopped servo amplifier when a position loop is formed with a
host controller. In such cases, use the manual reference offset adjustment mode.
Refer to 7.2.4 Manual Adjustment of the Speed and Torque Reference Offset for
details.

The zero-clamp speed control function is available to force the motor to stop while
the zero speed reference is given. Refer to 5.4.3 Using the Zero Clamp Function.

IMPORTANT

+ Automatic adjustment of the speed/torque reference offset must be performed under the servo OFF state.
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Follow this procedure to automatically adjust the speed/torque reference offset.

Using the Hand-held Digital Operator

1. Input the (intended) OV reference voltage from the host controller or external

circuit.
Servomotor
0V Speed or
Torque
Reference

Host
Controller > \\J

Servo OFF Slow Rotation

(Servo ON)

Servo amplifier

2. Press the DSPL/SET key to select the auxiliary function mode.
i ) o

——

3. Select the parameter Fn009.

I 'l (i
"ol (| T [

— '

Press the Left Arrow (<) or Right Arrow (<) key to select the digit.

Press the Up Arrow ™ or Down Arrow W key to change the value.
4. Press the DATA/ENTER key, and the display will be as shown below.

1|
(]
=

il

5. Press the MODE/SET key, and the following display will flash for one second.

i [ —
[l [l (e B [
The reference offset will be automatically adjusted.
1 — . |z
=l Flashing for —» =~ i~ 7
e e one second - -

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

—|_ i
— o o

This completes the speed/torque reference offset automatic adjustment.
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Using the Built-in Panel Operator

1. Input the (intended) OV reference voltage from the host controller or external

circuit.
Servomotor
0V Speed
or Torque
Reference
Host
Controller > \\J
Servo OFF Slow Rotation
(Servo ON)

Servo amplifier

2. Press the MODE/SET key to select the auxiliary function mode.

milm]
|

—

_ I
I~

3. Press the Up Arrow ™ or Down Arrow W key to select the parameter Fn009.

i
o o

4. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

_ |l

i h [ ]

5. Press the MODE/SET key, and the following display will flash for one second.
The reference offset will be automatically adjusted.

I I . I
'] (] (] [ Flashing for —» — I~

—I—

one second - = |

6. Press the DATA/SHIFT key for a minimum of one second to return to the
auxiliary function mode display.

— il

oy i

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

Manual speed/torque reference offset adjustment is useful in the following
situations:

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
adjustment. The offset amount can be set in the speed reference or torque reference.
The offset setting range and setting units are as follows:

Reference Speed or Reference Torque
A Y

Offset Setting

Qfet \/ /
.

Offset Units

> Analog Input Voltage

Offset Setting Range Offset Setting Range
Speed Reference: -9999 to +9999 Speed Reference: 0.58mV/LSB

Torque Reference: -128 to +127 Torque Reference: 1.47mV/LSB
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Manual Adjustment of Speed Reference Offset

Follow the procedure below to manually adjust the speed reference offset.

Using the Hand-held Digital Operator

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

_ ]
I I

i
g

2. Select the parameter Fn0OA.
Press the Up Arrow ™M or Down Arrow W key to select the digit.

Press the Up Arrow ™ or Down Arrow W key to change the value.
[ ,l_l =|mio

|
—

— | i

3. Press the DATA/ENTER key, and the display will be as shown below. The
manual adjustment mode for the speed reference offset will be entered.

- [ [ |
] |

!

4. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.
g ]
12 |

5. Press the Left Arrow (<] or Right Arrow (<] key, to display the speed reference
offset amount.

NINIIE
1[N

I
i

—
—"
——

6. Press the Up Arrow ™ or Down Arrow W key to adjust the amount of offset
(adjustment of the speed reference offset).

7. Press the Right Cursor Key to return to the display shown in the above step 4.
8. Press the DATA/ENTER key to return to the auxiliary function mode display.

I 11
)|

|

I
I

—

This completes the speed reference offset manual adjustment.

Using the Built-in Panel Operator

1. Press the MODE/SET key to select the auxiliary function mode.

_ i\
=
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2. Press the Up Arrow ™ or Down Arrow W key to select the parameter Fn00A.

ol P (| (il U]
'l | ] [ (]

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below. The manual adjustment mode for the speed reference offset
will be entered.

_j

- _ 11
I

JA =

4. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.

[ ] ]
11 o

5. Press the DATA/SHIFT key for less than one second to display the speed
reference offset amount.

)i
'] [ T [

——

6. Press the Up Arrow ™ or Down Arrow W key to adjust the amount of offset
(adjustment of the speed reference offset).

7. Press the DATA/SHIFT key for less than one second to return to the display
shown in the above step 4.

8. Press the DATA/SHIFT key to return to the auxiliary function mode display.

I
I

i

[l
1 1

—

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

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

i
' '] ] T [}

2. Select the parameter Fn00B.
Press the Left Arrow (<) or Right Arrow (£] key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

— i
I ]

Il

mil
i

3. Press the DATA/ENTER key, and the display will be as shown below. The
manual adjustment mode for the torque reference offset will be entered.

; =
i O [ e A |

4. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.

1O
'l Tl

5. Press the Left Arrow (<] or Right Arrow (<] key to display the torque reference
offset amount.

1 (]
I ]

__l

——

—
—
——

6. Press the Up Arrow ™ or Down Arrow W key to adjust the offset amount
(adjustment of torque reference offset).

7. Press the Left Arrow (< or Right Arrow (<] key, and the display will be as
shown above in step 4.

8. Press the DATA/ENTER key to return to the auxiliary function mode display.

|
]

i

!

I-

This completes the torque reference offset manual adjustment.
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Using the Built-in Panel Operator

1. Press the MODE/SET key to select the auxiliary function mode.

—_ ||
ol (] (] [

——

I
I

—

. Press the Up Arrow ™ or Down Arrow W key to select the parameter Fn00OB.

Z i
I

‘1 (] (] [

. Press the MODE/SET key for a minimum of one second, and the display will be

as shown below. The manual adjustment mode for the torque reference offset
will be entered.

| I N
1 I

. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.

I _l

—_

. Press the DATA/SHIFT key for less than one second, to display the torque

reference offset amount.

i
il

. Press the Up Arrow ™ or Down Arrow W key to adjust the offset amount,

(Adjustment of torque reference offset).

. Press the DATA/SHIFT key for less than one second, and the display will be as

shown in the above step 4.

. Press the DATA/SHIFT key to return to the auxiliary function mode.

| _ ]
I i

I
1|

This completes the torque reference offset manual adjustment.
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7.2.5

Clearing Alarm Traceback Data
This procedure clears the alarm history, which stores the alarms generated in the

servo amplifier. After clearing, each alarm in the alarm history is set to A.- -, which
is not an alarm code. Refer to 7.2.1 Operation in Alarm Traceback Mode for details.

Follow the procedure below to clear the alarm traceback data.

Using the Hand-held Digital Operator

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

— i
1

il
'l (] ][N

2. Select the parameter Fn006.
Press the Left Arrow (¢) or Right Arrow () key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

—|_ |z
— oo

3. Press the DATA/ENTER key, and the display will be as shown below.

I——

=1 |-
l|l i

4. Press the MODE/SET key to clear the alarm traceback data. The following
display will flash for one second, and, after the alarm traceback data is cleared,
the display will return to the one in the above step 3.

I - ) ] — i
— ] | | Flashing for —_— — ] — —
)i one second _p ey

——

5. Press the DATA/ENTER key to return to the parameter code display.

— NI
'] [ [

Iy

This completes the alarm traceback data clearing procedure.
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Using the Built-in Panel Operator

L '

F5BEE 1. Press the MODE/SET key to select the auxiliary function mode.
BOIIOIO)] p —T =1 =

[ IR ) _

mil]
Mol

—
I~—
—

2. Press the Up Arrow ™ or Down Arrow W key to select the parameter Fn006.

— iz
— oo

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

1 |
—_I _ i

|

4. Press the MODE/SET key to clear the alarm traceback data. The following
display will flash for one second, and, after the alarm traceback data is cleared,
the display will return to the one shown above in step 3.

! — . 1 —
= lr=li=l— Flashing for — -—
S LS L L one second =

1
|

I-

5. Press the DATA/SHIFT key for a minimum of one second to return to the
parameter code display.

I
I 1 (]

I—

| _rm
I~

This completes the alarm traceback data clearing procedure.
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7.2.6 Checking the Motor Model

Set the parameter FnO11 to select the Motor Model Check Mode. This mode is used
for motor maintenance, and can also be used to check the special (Y-specification)

codes of the servo amplifiers.

Follow the procedure below to check the motor model.

Using the Hand-held Digital Operator

sed2d 1. Press the DSPL/SET key to select the auxiliary function mode.

il
ol (] (] [

nri
i

2. Select the parameter FnO11.
Press the Left Arrow (<) or Right Arrow (<) key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

i1 1
] o] o

3. Press the DATA/ENTER key to display the servomotor model and voltage

code.
i mm
[l |1 ][] l_l]
Voltage Servomotor Mode
Voltage Servomotor Model
Code Voltage Code Servomotor Model
00 100V ¢ or 140Vpc 00 SGMAH
01 200V ¢ or 280V 01 SGMPH
02 400VAC or 560VDC 02 SGMSH
03 SGMGH-OA (1500rpm)
04 SGMGH-OB (1000rpm)
05 SGMDH
06 SGMUH

4. Press the MODE/SET key to display the Servomotor capacity.

=l — Capacity: Displayed value x 10W.
I In this example, the capacity is 100W.

—
e
—
I —
-—
-
——
-—
-
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5. Press the DSPL/SET key to display the encoder type and resolution code.

[C =1l j]
[ ] I ]

=

——
——

Encoder Type Encoder Resolution
Encoder Type Encoder Resolution
Code Voltage Code Resolution
00 Incremental Encoder 13 13 bits
01 Absolute Encoder 16 16 bits
17 17 bits
20 Reserved

6. Press the DSPL/SET key to display the servo amplifier’s special
(Y-specification) code.

[ T O DL This example shows specification
Ay oyt code “Y10” (indicated in decimal).

7. Press the DATA/ENTER key to return to the auxiliary function mode display.
Pressing the DATA/ENTER key after the above displays in steps 3 to 5 will also
return to the auxiliary function mode display.

[ T ]
) o] o

This completes checking motor type procedure.

Using the Built-in Panel Operator

Vige 7

EEEEE 1. Press the MODE/SET key to select the auxiliary function mode.
BOCIOIO] = g gy g

~w~ -l

2. Press the Up Arrow ™ or Down Arrow & key to select the parameter FnO11.
- | ol
I

bl

] 1] 1

3. Press the DATA/SHIFT key for a minimum of one second to display the
servomotor model and voltage code.

) i
' | A [ T

Voltage

——

——

Servomotor Mode
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Voltage Servomotor Model
Code Voltage Code Servomotor Model
00 100V ¢ or 140Vpg 00 SGMAH
01 200V or 280Vpc 01 SGMPH
02 400V 5 or 560Vpc 02 SGMSH
03 SGMGH-OA (1500rpm)
04 SGMGH-OB (1000rpm)
05 SAGMDH
06 SGMUH

4. Press the MODE/SET key to display the Servomotor capacity.

5. Press the MODE/SET key, and the encoder type and resolution code will be

e

I

——

I Capacity: Displayed value x 10W.

il In this example, the capacity is 100W.

displayed.
O T U T
] ot
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 the MODE/SET key to display the servo amplifier’s special

(Y-specification) code.

7. Press the DATA/SHIFT key to return to the auxiliary function mode display.
Pressing the DATA/SHIFT key after the above displays in steps 3 to 5 will also

l_ll 'w|[w|
Sl

This example shows specification

11
I code “Y10” (indicated in decimal).

return to the auxiliary function mode display.

|
o] o

I
I

This completes the motor type checking procedure.
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7.2.7
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Checking the Software Version

Set Fn012 to select the Software Version Check Mode.
This mode is used for motor maintenance.

Follow the procedure below to check the software version.

Using the Hand-held Operator

Select the parameter Fn012.

2. Press the DATA/ENTER key, and the servo amplifier software version will be
displayed.

Software Version Display

i o
oyt

Jorjrji_ry 1

Software

Version

3. Press the DSPL/SET key, and the software version of the encoder mounted on
the motor will be displayed.

Software Version Display

EIH ml|
el 1 T A O
—

Software Version

4. Press the DATA/ENTER key to return to the parameter code display.

— [ ]
'] ] B

This completes the checking software version procedure.

Using the Built-in Panel Operator

Select the parameter Fn012.

2. Press the DATA/SHIFT key for a minimum of one second to display the servo
amplifier software version.

3. Press the MODE/SET key to display the encoder software version.

4. Press the DATA/SHIFT key for a minimum of one second to return to the
parameter code display.
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7.2.8 Origin Search Model

A CAUTION

+ Forward run prohibited (/P-OT) and reverse run prohibited (/N-OT) signals are not effective during jog oper-
ations using parameter Fn003.

The Origin Search Mode is designed to position the origin pulse position of the
encoder and to clamp at the position. This mode is used when the motor shaft needs
to be aligned to the machine. Execute the origin search without connecting the

couplings.
The speed for executing the origin search is 60rpm.

}:[H]zzzzzzz 77777771
For aligning the motor —T ﬁ

shaft with the machine

Mechanical origin

The following conditions must be met to perform the origin search operation.
» Ifthe Servo-ON input signal (/S-ON) is ON, turn it OFF.

» Release the Servo-ON signal mask if the parameter PnS0A.1 is set to 7, and the
servo has been set to be always ON.

Follow the procedure on the next page to execute the origin search.
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Using the Hand-held Digital Operator

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

I
I~ M

|
i

2. Select the parameter Fn003.
Press the Left Arrow (¢) or Right Arrow () key to select the digit.
Press the Up Arrow W or Down Arrow M key to change the value.

—_mri
|

I 1

!

3. Press the DATA/ENTER key, and the display will be as shown below.

|
I 1|1

4. Press the SVON key, and the display will be as shown below. Now it is ready
for executing the origin search.

[
|l

5. Hold down the Up Arrow ™ or Down Arrow W key to execute the origin
search.

When the parameter is set to Pn000.0 = 0 (default), pressing the Up Arrow

key will rotate the motor in the forward direction. Pressing the Down Arrow
key will rotate the motor in the reverse direction. When the parameter is set to
Pn000.0 = 1, the rotation of the motor is reversed.

—| _ Up: Forward || _ Keeps flashing until

I
1 (111 Down: Reverse I (A1 search is completed

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

] ]
] ]

I~
I

[ -
|

This completes the origin search operation.
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Using the Built-in Panel Operator

1. Press the MODE/SET key to select the auxiliary function mode.

— N
I/ ] ]

I
I~ ||

. Press the Up Arrow M or Down Arrow W key to select the parameter Fn003.

_l_li 0
' (T (] ]

. Press the DATA/SHIFT key for a minimum of one second, and the display will

be as shown below.

S I L |
1 10

. Press the DSPL/SET key, and the display will change as shown below. Now it

is ready for executing the origin search mode.
|C]_
_|ap

. Hold down the Up Arrow ™ or Down Arrow W key to execute the origin

search.

When the parameter is set to Pn000.0 = 0 (default), pressing the Up Arrow

key will rotate the motor in the forward direction. Pressing the Down Arrow
key will rotate the motor in the reverse direction. When the parameter is set to
Pn000.0 = 1, the rotation of the motor is reversed.

—r Keeps flashing until

I~ |iZ| _ |Yp: Forward
i [ [} Down: Reverse

I~ |iZ | _ | originsearchis
i [ Al completed.

—_—

. Press the DATA/SHIFT key for a minimum of one second to return to the

auxiliary function mode display.

i
[ ] ]

[
I

I 1i_l

This completes the origin search operation.
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7.2.9 Initializing Parameter Settings

This function is used to restore all the parameters to the default settings (standard
factory settings).

IMPORTANT

* Initialize the parameter settings with the servo OFF.
* After performing the procedure, cycle the power to restore all the parameters to the default settings.

Follow the procedure below to initialize parameter settings.

Using the Hand-held Digital Operator

gad8d 1. Press the DSPL/SET key to select the auxiliary function mode.
I

I
I~

- BN
1

I
I

1
L

2. Select the parameter Fn005.
Press the Left Arrow (¢) or Right Arrow () key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

_
I

|
‘| ] [

3. Press the DATA/ENTER key, and the display will be as shown below.

il o_| 1l
=] i) i

4. Press the DSPL/SET key, and the display will be as shown below. The
parameters will be initialized.

N on_| nL Flashing during End
)] o ne initialization —
] _ . 1 ni
=l—=li=l— Flashing for — - - -
Il (] [l [ Flashing for R xR

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

|-
I

(] [=
‘| ] [

This completes the initialization of parameter settings.
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Using the Built-in Panel Operator

Y :
EEEEE 1. Press the MODE/SET key to select the auxiliary function mode.
ROCIOIC)]

|-
I

mil
‘]

——

I
I

I--

2. Pressthe Up Arrow ™ or Down Arrow W key to select the parameter Fn005.
"1
i

] =
I

Y
I~

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.
)

4. Press the MODE/SET key, and the display will be as shown below. The
parameters will be initialized.

[I:Il_
i 1

——

o _| 1L Flashing during
)] o ne initialization — End
] — . o1 i
===~ Flashing for — - - -
] (] (] [ Flashing for N R xR~

5. Press the DATA/SHIFT key for a minimum of one second to return to the
auxiliary function mode display.

ol D (| 1
'l (| (] T

This completes the initialization of parameter settings.

Note: Parameters will not be initialized by pressing the DSPL/SET or MODE/SET key with the
servo ON. Turn the power OFF and then back ON after initialization.
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7.2.10 Manual Zero Adjustment and Gain Adjustment of
Analog Monitor Output

Motor speed, torque reference, and position error can be monitored through the
analog monitor output. Refer to 6.5 Analog Monitor.

Use the manual zero adjustment function to compensate for the output voltage drift
or the zero point drift caused by noise entering the monitor system. The gain

adjustment function can be changed to match the sensitivity of the measuring
system.

Monitor Output Voltage
A

Gain Adjustment

|

f

Zero Adjustment

Setting Unit
Zero Setting Range: +2V > 17mV/LSB
Gain Setting Range: 50 to 150% = 0.4%/LSB

Note: The output voltage of the analog monitor is +8V. The output voltage polarity will be reversed if +8V
is exceeded.
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] Manual Zero Adjustment of Analog Monitor Qutput

Follow the procedure below to execute the manual zero adjustment of analog
monitor output.

Using the Hand-held Digital Operator

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

|||
'l 1 () [ T

2. Select the parameter Fn00C.

Press the Left Arrow (<) or Right Arrow (<) key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

I i
= i

3. Press the DATA/ENTER key, and the display will be as shown below.

I |l I
[

11y 1 [

4. Press the DSPL/SET key. Each time the MODE/SET key is pressed, the
monitor output will toggle between the displays for the two channels shown

below.
DSPL/SET Key Data Display
i [ I | I I O I [ | I
[l_ |l 1 n_ l_l] . [l_ || _ l_l]
Displayed
alternately

5. Press the Left Arrow (<] or Right Arrow (<] key to display the analog monitor

output data. Pressing the Left Arrow (<] or Right Arrow (<] key again will
return to the display shown in the above step 3 or 4.

LEFT Cursor Key
—_| D _ ]
U () e L

(RIGHT Cursor Key) patq Display
6. Pressthe Up Arrow ™ or Down Arrow W key to perform zero adjustment of the
analog monitor output.
Data Setting Change

BIK 71 > |
[ _H'_ l’_l] [_l’_l |’_l |’_: I]
7. When zero adjustment has been completed for the two channels, press the
DATA/ENTER key to return to the auxiliary function mode display.

I
(]

I~
I

[l
11

[
Displayed
alternately

"1
L

— m—
——

1
I

|l_l

1

]

I
I

I
L

This completes the manual zero adjustment of the analog monitor output.

7-50
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Using the Built-in Panel Operator

Y :
EEEEE 1. Press the MODE/SET key to select the auxiliary function mode.
ROCIOIC)]

I
=

.

"1
1~

——'
— —

2. Pressthe Up Arrow ™ or Down Arrow W key to select the parameter Fn00C.

_l_lmn
I~ o]

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.
I~ |l_ | |- ]
' | I

4. Press the MODE/SET key. Each time the MODE/SET key is pressed, the
monitor output will toggle between the displays for the two channels shown
below.

MODE/SET Key

r I < > |-
[l_ 1| 1 _ D] _ [l_ |l_l - I
Displayed

Alternately

I~

_
|

5. Press the DATA/SHIFT key for less than one second, and the analog monitor
gain parameter will be displayed. Pressing the DATA/SHIFT key again for less

than one second will return to the display shown in the above steps 3 or 4.
DATA/SHIFT Key jmta Display
r _i < > T IR T
[l - :‘:] [ ||_: i I_IJ
Displayed
Alternately

‘I—
—

6. Pressthe Up Arrow ™ or Down Arrow W key to perform zero adjustment of the
analog monitor output.

Data Setting Change
i\ > NI

[ _1|i_r]i_ l_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
function mode display.

_l_lmnr
I~

|
—

This completes the manual zero adjustment of the analog monitor output.
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] Manual Gain Adjustment of Analog Monitor Output

Follow the procedure below to execute the manual gain adjustment of analog

monitor output.

Using the Hand-held Digital Operator

_
I

I~1

1

I~

A

I

1
[

I
I

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

Select the parameter FnOOD.
Press the Left Arrow (¢) or Right Arrow () key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

—Zl_lr
| |c

. Press the DATA/SHIFT key, and the display will be as shown below.

1l
" (] | B T

. Press the DSPL/SET key. Each time the DSPL/SET key is pressed, the monitor

output will toggle between the displays for the two channels shown below.

DSPL/SET Key
B | I~ r I~
AZERD ARERD

N

+“—>
Displayed
Alternately

. Press the Left Arrow (¢ or Right Arrow (¢} key to display the analog monitor

gain parameter. Pressing the Left Arrow (<) or Right Arrow (<] key again will
return to the display shown above in step 3 or 4.

Left Cursor Key

(Right Cursor Key)
— 5 -
_ _ i

Data Display

[ 'miiml ] :‘i]
|||

(=)
=
I

+—>
Displayed
Alternately

. Press the Up Arrow ™ or Down Arrow W key to adjust the gain for the analog

monitor output.
Data Setting Change

i rir i
[ ] u_u_:] — [ i_r{i_r :']

|

|—~

. When the gain adjustment has been completed for the two channels, press the

DATA/ENTER key to return to the auxiliary function mode display.

IZ| i g
[l [y | ] [ [

—

This completes the manual gain adjustment of the analog monitor output.
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SGDM

BOICJOIO)

aleiglaE]

Using the Built-in Panel Operator

1. Press the MODE/SET key to select the auxiliary function mode.

il
1

I I
'l ]

——

2. Pressthe Left Arrow (¢ or Right Arrow (¢ key to select the parameter Fn00D.

—Zl_lr
I

'] (] (] (]

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

] 1 I~
i i

4. Press the MODE/SET key. Each time the MODE/SET key is pressed, the
monitor output will toggle between the displays for the two channels shown
below.

MODE/SET Key

r < » =1 |
l_l] [l_ |l_l — l_l]

Displayed
Alternately

5. Press the DATA/SHIFT key for less than one second. The gain parameter for
the analog monitor will be displayed. Pressing the DATA/SHIFT key again for
less than one second will return to the display shown above in step 3 or 4.

Data Display

1 I_|J

(] (]

L
|
-
-

— = —\ DATA/SHIFT Key =T
[ [ I < > i
[l_ 1 | l_l] [ ||_l !
Displayed
Alternately

6. Press the Up Arrow ™ or Down Arrow W key to adjust the gain for the analog
monitor output.
Data Setting Change

IR I IR
[ I_II_H_H_I] > [ 1| :]

7. When the gain adjustment has been completed for the two channels, press the
DATA/SHIFT key for a minimum of one second to return to the auxiliary
function mode display.

|
1

I
I iz

I
win

——

This completes the manual gain adjustment of the analog monitor output.
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7.2.11 Adjusting the Motor Current Detection Offset

Motor current detection offset adjustment is performed at Yaskawa before shipping.
Normally, the user does not need to perform this adjustment. Make this adjustment
only if highly accurate adjustment is required to reduce torque ripple caused by
current offset.

A CAUTION

« If this function, particularly manual adjustment, is executed carelessly, it may degrade the
performance of the servo drive.

The following sections describe automatic and manual adjustment of the current
detection offset.

Automatic Adjustment of the Motor Current Detection Offset

IMPORTANT

OFF.

¢ Automatic adjustment is possible only with power supplied to the main circuits ON and with the servo

Use the following procedure to perform automatic adjustment of the current
detection offset.

Using the Hand-held Digital Operator

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

|
1|

I
|

I
I

2. Select the parameter FnOOE.
Press the Left Arrow (<) or Right Arrow (£] key to select the digit.
Press the Left Arrow (U or Right Arrow (¢} key to change the value.

_
_

_ |l
I~ g

3. Press the DATA/ENTER key, and the display will be as shown below.

I - _
[ (N[ i

4. Press the DSPL/SET key. The display will change as shown below and offset
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SGDM

BOCICIO]
[ ZEE

glelgiag)

will be automatically adjusted.

1 — . I

=l=l—=1l— | Flashing —» - -
i i for one [ (] ] [l
second

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

Cl_iz
—

This completes the automatic adjustment of the motor current detection offset.

Using the Built-in Panel Operator

1. Press the MODE/SET key to select the auxiliary function mode.

i
1

I 1
1| |

I
I~ ||

——

2. Press the Up Arrow ™ or Down Arrow W key to select the parameter Fn0OOE.

| _lmZ
—aj|iZ

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

I~ — —

iy i

4. Press the MODE/SET key. The display will change as shown below and the
offset will be automatically adjusted.

1 — , r
=l=l—=1l— | Flashing —» - -
ey for one |y I
second

5. Press the DATA/SHIFT key for a minimum of one second to return to the
auxiliary function mode display.

~|_ ||
'l T ] (] (M

I~I—

This completes the automatic adjustment of the motor current detection offset.
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] Manually Adjusting the Motor Current Detection Offset

Follow the procedure below to manually adjust the current detection offset.

IMPORTANT

* When making manual adjustments, run the motor at a speed of approximately 100rpm, and adjust
the Motor Current Detection Offset until the torque ripple, observed with the analog monitor, is
minimized. (Refer to Section 6.5 Analog Monitor.)

Adjust the U-phase and V-phase offsets alternately several times until these offsets are well balanced.

Using the Hand-held Digital Operator

HHERE 1. Press the DSPL/SET key to select the auxiliary function mode.
=

I
I~

111
1_i

I
I

|
L

2. Select the parameter FnOOF.
Press the Left Arrow (<) or Right Arrow (<) key to select the digit.

Press the Up Arrow ™ or Down Arrow W key to change the value.

Il

Cl_|r
'l (1 (] [

3. Press the DATA/ENTER key, and the display will be as shown below.

[ | |-
I '] 1 A [

4. Press the DSPL/SET key to switch between the U-phase (Cul 0) and V-phase

(Cu2_0) current detection offset adjustment mode
DSPL/SET Key
i I

B — | < > | | —
[l_ 1| 1 |I! _ |l_l _ l_l]
Displayed
Alternately

5. Press the Left Arrow (¢} or Right Arrow ({) key to display the current detection

data. Pressing the Left Arrow (<) or Right Arrow (<) key again will return to the

display shown above in step 3 or 4.

Left Cursor Key
(Right Cursor Key) Data Display

Flilr :‘|]

I_1{_nj_rjs

B | < >
[l _1|C :j]

Displayed
Alternately
6. Press the Up Arrow ™ or Down Arrow W key to adjust the offset. Carefully

adjust the offset while monitoring the torque reference monitor signal.
Data Setting Change

T U L
' [ |

|
1|

——
—
-—

o) — -
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7. When the current offset adjustment has been completed for the U-phase (Cul _0)
and V-phase (Cu2_0), press the DATA/SHIFT key to return to the auxiliary
function mode display.

mi=
il

—l_i
I~ ||

——

This completes the manual adjustment of the motor current detection offset.

Using the Built-in Panel Operator

SGDM.

[EEEEE 1. Press the MODE/SET key to select the auxiliary function mode.
oe®®)
i ,

I
wi

1|1
1i_

——
==
_

2. Pressthe Up Arrow ¥ or Down Arrow W key to select the parameter FnOOF.

_
I

]
|

P—p—

~1|1
]

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

I | | _
[ T ] 1 B [

4. Press the MODE/SET key to switch between U-phase (Cul _0) and V-phase

(Cu2_0) current detection offset adjustment mode.
MODE/SET Key

i~ | |- ] < > [T | |-

[l_ 1] I l_l] Di [l_ |l_l [ |
isplayed

Alternately

5. Press the DATA/SHIFT key for less than one second to display the current
detection data. Press the DATA/SHIFT key again for less than one second, and
the display will return to one shown above in step 3 or 4.
— — ATAISHIFT Key —paia Display
! < > nnrimnri
[ll_ _i— | _ |ID [ l’_ 1 l’_l |’_ ] l’_l
Displayed
Alternately

6. Press the Up Arrow ™ or Down Arrow W key to adjust the offset. Carefully

adjust the offset while monitoring the torque reference monitor signal.
Data Setting Change

[ ,l_,lllllll] . [_IHHI |]

iz ] 1

7. When the current offset adjustment has been completed for the U-phase (Cul _0)
and V-phase (Cu2_0), press the DATA/SHIFT key to return to the auxiliary
function mode display

- BN
1

|-
I

I _
i I

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 PnCJCO and some of FnOOO become write protected by setting the
parameter Fn010.

Password setting values are as follows:
*  “0000”: Write enabled (Releases write prohibited mode.)

*  “0001”: Write prohibited (parameters become write protected at the next power
ON.)

Follow the procedure below to set the write protection feature.

Using the Hand-held Digital Operator

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

— i\
'l (] (] (A [

I
_

2. Select the parameter Fn010.
Press the Left Arrow (¢) or Right Arrow () key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

I
I~ I_l

—_
——

l Tl
_I

3. Press the DATA/ENTER key, and the display will be as shown below.

|
| [

—_

I
_

__l

l ~l
I

—_

I
_

4. Input the value (0001) and press the DSPL/SET key. The display will change as
shown below and the write protect will be established.

=l l]
{1
5. Press the DATA/ENTER key to return to the auxiliary function mode display.
[l I Ty l_l]
[l (] [ A [

This completes the write protect setting procedure. The new setting will be valid
after the next power OFF/ON cycle.

M= . i
[ |l_l il u_] Flashing "[l | ]

—~

for one
second

—
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Using the Built-in Panel Operator

1. Press the MODE/SET key to select the auxiliary function mode.

— 1
= |

——

__
=
S

2. Press the Up Arrow ™ or Down Arrow W key to select the parameter Fn010.

I
'l (] M}

11
1

3. Press the DATA/SHIFT key for a minimum of one second, and the display will

be as shown below.

I

| imlinlin
[l [ (] [ (W

——

4. Input the value (0001) and press the MODE/SET key. The display will change
to one shown below and the write protect will be established.

-

| - .
== - Flashing

[ |L’ L . ] for one
second

——

o
"[l_,l_l _i| 1]

5. Press the DATA/SHIFT key for a minimum of one second to return to the

auxiliary function mode display.

— 1

I
'l (] TN

"I
1

This completes the procedure for setting the write protect. The new setting
password will be valid after the next power OFF/ON cycle.
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7.2.13 Clearing the Option Unit Detection Alarm

The alarm A.E7 (option unit detection failure) occurs the first time that the SGDH
servo amplifier is turned ON after disconnecting an option board.

IMPORTANT

* Initialize the parameter settings with the servo OFF.
* After performing the procedure, cycle the power to restore all the parameters to the default settings.
* Because the parameter has been set for the SGDH connected to an option board,
Be sure to adjust the setting or initialize the parameter value (Fn005 of the auxiliary function mode) to meet
the current system needs.

Use the following procedure to initialize parameter settings.

Using the Hand-held Digital Operator

8BAAE 1. Press the DSPL/SET key to select the auxiliary function mode.
|y

—|_ i
o

1
1

2. Select the parameter Fn014.
Press the Left Arrow (¢) or Right Arrow () key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

— || ] [
]

1

[N |

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

I i

iy | i

4. Press the DSPL/SET key, and the display will be as shown below. The
parameters will be initialized.

= N1 N Flashing during
iy o ne initialization — End
| = . I ifi_ )
=il Flashing for — = - -_
Il (] [l [ Flashing for i | i

5. Press the DATA/SHIFT key for a minimum of one second to return to the
auxiliary function mode display.

— || ] [
]

1

[N |

This completes the initialization of parameter settings.
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Using the Built-in Panel Operator

Yo

BEBEE) 1. Press the MODE/SET key to select the auxiliary function mode.

*P®® :
I I

|
=

il
] [N

2. Select the parameter Fn014.
Press the Left Arrow (¢) or Right Arrow () key to select the digit.
Press the Up Arrow ™ or Down Arrow W key to change the value.

o | ] [
— | |

3. Press the DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

I i

iy | i

4. Press the MODE/SET key, and the display will be as shown below. The
parameters will be initialized.

-1 n_1 nuo Flashing during
iy o ne initialization — End
I _ . I 1
=il Flashing for — = - -
e e one second Iy e oo J

5. Press the DATA/SHIFT key for a minimum of one second to return to the
auxiliary function mode display.

i

i1
el ' ] T N

This completes the initialization of parameter settings.
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Notes
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8 Ratings and Characteristics

This chapter provides the ratings, torque-speed characteristics
diagrams, and dimensional drawings of the Sigma II series
servo drives.
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8.1 Servomotors: Ratings, Specifications, and Dimensional Drawings

This section describes ratings, specifications, and dimensional drawings of the
servomotors. Refer to this section for selecting an appropriate servo drive.

8.1.1

SGMAH Servomotors

The following sections provide the ratings specifications, and dimensional drawings

of the servomotors by model.

Ratings and Specifications for Standard Servomotors

* Time Rating: Continuous

e Vibration Class: 15um or below

* Insulation Resistance: 500V,

10MQ minimum

¢ Ambient Temperature: 0 to 40°C

» Excitation: Permanent magnet

* Mounting: Flange method

* Insulation Class: Class B
» Withstand Voltage: 1500V, for one minute

* Enclosure: Totally enclosed, self-cooled,

IP55 (except for through-sections of the shaft)

* Ambient Humidity: 20% to 80% (with no

condensation)
* Drive Method: Direct drive

SGMAH Standard Servomotor Ratings and Specifications

Voltage 200V 100V
Servomotor Model ASA | ASA | O1A | 02A | O4A | OBA | A3B | ASB | 01B | 02B
SGMAH
Rated Output * | kW 003 | 005 | 0.1 0.2 04 | 075 | 003 | 005 | 0.1 0.2
Rated 0z-in 1352 | 225 | 451 | 902 | 180 | 338 | 1352 | 225 | 451 | 902
Torque™,** N-m 0.0955 | 0159 | 0318 | 0637 | 127 | 239 | 0.0955 | 0159 | 0.318 | 0637
Instantaneous | 0z - in 406 | 676 | 1352 | 270 | 541 | 1010 | 406 | 676 | 1352 | 270
Peak Torque® [ N.m 0286 | 0477 | 0955 | 191 | 38 | 716 | 0286 | 0477 | 0955 | 191
Rated Current™ | Arms 044 | 064 | 091 | 21 28 44 | 066 | 095 | 24 3.0
Instantaneous
Maximum Arms 13 20 28 6.5 85 | 134 | 20 29 72 9.0
Current®
Rated Speed* rpm 3000
Maximum
Speed* rpm 5000
(0z* In)Ams 337 | 380 | 536 | 462 | 706 | 836 | 222 | 258 | 207 | 332
Torque Constant
(N m)/A s 0238 | 0268 | 0378 | 0327 | 0498 | 0590 | 0157 | 0.182 | 0.146 | 0.234

*

are quoted at 20°C. All values are typical.

These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at at an armature winding temperature of 100°C. Other values

** Rated torques are continuous allowable torque values at 40°C with a 10 x 10 x 0.25in (250 x 250

x 6mm) heat sink attached.
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Voltage 200V 100V

Se”’osngl\tﬂ‘XH'\"ode' A3A | ASA | O1A | 02A | 04A | 08A | A3B | A5B | 01B | 02B
Moment of 0z-in-s2x103 | 0235 | 0312 | 0515 | 1501 | 245 | 952 | 0235 | 0312 | 0515 | 1.501
Inertia kg - m?x 10 0.0166 | 0.0220 | 0.0364 | 0.106 | 0.173 | 0.672 | 0.0166 | 0.0220 | 0.0364 | 0.106
Rated Power

kW/s 549 115 278 | 382 | 937 | 848 | 549 115 | 278 | 382

Rating®
Rated Angular 9
Acceleration™ rad/s 57500 | 72300 | 87400 | 60100 | 73600 | 35500 | 57500 | 72300 | 87400 | 60100
Inertia 1.4 0.88 053 | 039 | 025 | 026 1.4 0.85 0.61 0.41
Time Constant ms : : . - . . . . . .
'T'}%ft(‘;’fnstam ms 10 11 12 | 46 | 54 | 87 | 10 11 11 44

*

These specifications and torque-motor speed characteristics are quoted in combination with an

SGDH servo amplifier operating at at an armature winding temperature of 100°C. Other values

are quoted at 20°C. All values are typical.




Sigma II User’s Manual Chapter 8: Ratings and Characteristics

SGMAH Servomotor Motor Speed/Torque Characteristics

The torque-motor speed characteristics are shown below for SGMAH servomotors.

e 200V
SGMAH - A30 SGMAH - A50
. 4000 4000 \
g E
£ 3000 g 3000
a A|B o Al B
w2000 W 2000
o
® " 1000 B 1000
0 0
0 01 02 0304 0 0.15 0.3 0.45 0.6
_, TORQUE(N-m) TORQUE (N - m)
0 20 40 60 0 20 40 60 80 100
TORQUE (0z - in) TORQUE (0z - in)
SGMAH - 010 SGMAH - 020
5000 5000 \
4000 \ __ 4000
€ €
£ 3000 £ 3000 A 5
a A B a
2000 E_j 2000
o
» 1000 @ 1000
0 0
0 025 05 075 1 0 05 1 1.5
TORQUE (N - m) ) ) T.ORQ.UE(!\I-m.) )
0 50 100 150 0 100 200 300
TORQUE (0z - in) TORQUE (oz - in)
SGMAH - 040 SGMAH - 080
5000 \ 500 \
. 4000 TE\ 400
S N~ <3 ~
£ 3000 5 300
2 A B o A B
L L
2000
g 8 200
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 (0z - in)

A : CONTINUOUS B : INTERMITTENT
DUTY ZONE DUTY ZONE
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« 100V
SGMAH - A3 0O SGMAH - A50
5000
5000 \
= 4000
T 4000 \ E
g = 3000
~ [m]
g %l Al B o AlB
m & 2000
& 2000 o
1000 1000
0
Op 0.1 02 0304 0 0.15 0.3 0.45 0.6
TORQUE (N - m) ‘ ‘ TORTQUE ‘(N-m‘) ‘
0 20 40 60 0 20 40 60 80 100
TORQUE (Ib - in) TORQUE (Ib - in)
SGMAH -010O SGMAH -020O
5000 5000
= 4000 = 4000
o
£ 3000 £ 3000 I~
[m]
a All B 2 All B
o 2000 W 2000
& &
1000 1000
0 0
0025 05 0.75 1 0 05 1 15 2
TORQUE (Nm) TORQUE (Nm)
0 50 100 150 0 100 200 300
TORQUE (ozin) TORQUE (ozin)

A : CONTINUOUS B : INTERMITTENT
DUTY ZONE DUTY ZONE
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SGMAH Dimensions in inches (mm)

Drawings that provide SGMAH servomotor (without brake) dimensions are shown

below.
LL LR Lc
@_‘ LG LE
S aa
i QK U
1 -
[aa]
- — T — - — - — - —|tEF | 2 =1 -
I T
%— Y 8 Cross-section Y-Y
dLZ
Model Mass
SGMAH- LL LR LG LC LE | OLA | ®LZ | ®S | DB | QK U w T b (kg)
2.74 0.3
A3A (B
®) (69.5) 0.24 0.047 | 079 | o079 | (0.661)
ASA (B) 3.03 098 | 020 | 157 | 0.098 | 181 | 017 | 119 | 055 | 012) | (2) () 0.4
770) | 25 | ) | @0) | (25 | @46) | (4.3 30) | (14) (0.882)
372 0.32 07 07 | 0412 05
VAB) | (w45) ®) (18 | 48 | @ | (10
3.80 1.1
02A (B
® (96.5) | 118 | 024 | 2.36 276 | 022 | 056 | 198 | 0.79 (243)
04A 4.90 (30) | ®) | (60) | 012 | (T0) | (85) | (14) | (50) | (20) | q.12 0.2 02 1.7
(124.5) ©) €) (5) (5) (3.75)
08A 5.71 157 | 031 | 3.15 354 | 028 | 064 | 278 | 1.18 34
(145) | @o) | ®) | (80) (90) @ | 18 | 10 | (30 (7.50)
Specified Tolerances
Dimension dS dLB
Unit Diameter Tolerance Diameter Tolerance
0.24 1.19 +0.0000 -0.0008
. 0.31 1.98 +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
o 8 +0.000-0.009 50 +0.000 -0.025
12 +0.000 0,011 70 +0.000 -0.030
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8.1.2 SGMPH Servomotors

Ratings and Specifications for Standard Servomotors

* Time Rating: Continuous

* Vibration Class: 15um or below

* Insulation Resistance: 500V,

10MQ minimum

e Ambient Temperature: 0 to 40°C

» Excitation: Permanent magnet

* Mounting: Flange method

Insulation Class: Class B
Withstand Voltage: 1500V, 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

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 15 0.1 0.2
Rated T o e 0z-in 45.1 90.2 180 338 676 451 90.2
aled Torque™, N-m 0318 | 0637 | 127 239 | 477 | 0318 | 0637
Instant Peak T - 0z-in 135 270 541 1010 2030 135.2 270
nstananeous Feak Torue ™ I .y m 095 | 191 382 716 | 143 | 0955 | 191
Rated Current® Arms 0.89 2.0 2.6 41 75 2.2 2.7
Instantaneous Max. Current® | Ams 2.8 6.0 8.0 13.9 23.0 71 8.4
Rated Speed™® rpm 3000
Max. Speed™® rpm 5000
(0z * in)/Amms 55.6 494 75.8 91.0 974 22.8 36.5
Torque Constant
(N m)/Ams 0392 | 0.349 0.535 0.641 0687 | 0.160 | 0.258
0z-in- s2x 1073 0.695 2.73 4.69 29.7 56.9 0.695 273
Moment of Inertia
kg-m?x 10 00491 | 0.193 0.331 2.10 402 | 00491 | 0.193
Rated Power Rating KWis 20.6 21.0 49.0 271 56.7 206 21.0
Rated Angular Acceleration® rad/s? 64800 33000 38500 11400 11900 64800 33000
Inertia Time Constant ms 0.53 0.54 0.36 0.66 0.46 0.56 0.64
Inductive Time Constant ms 37 74 8.6 18 22 3.6 6.3

*

These specifications and torque-motor speed characteristics are quoted in combination with an

SGDH servo amplifier operating at an armature winding temperature of 100°C. Other values are

quoted at 20°C. All values are typical.
** 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 % 0.25in (250 x 250 x 6mm): 0.1to 0.4kW

12 x 12 x 0.5in (300 x 300 x 12mm): 0.75 to 1.5 kW
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SGMPH Servomotor Motor Speed/Torque Characteristics

The torque-motor speed characteristics are shown below for SGMPH servomotors.

e 200V
SGMPH - 010 SGMPH - 020
5000 \ 5000
—. 4000 __ 4000 \
S S
o a
£ 3000 A B £ 3000
0 Q A B
Q 2000 L 2000
o
® 1000 n 1000
00 0.25 0.5 0.75 1.0 0
, TF’RC.’,UE(',“."“,) ' ° 0‘5TOR1QUE(1I\I.-5m) 2
0 5 100 150
TORQUE (oz - in) TORQUE ) P
5000 5000 \
___ 4000 __ 4000
£ 3000 D £ 3000
0 A B Q A B
N 2000 ﬁ 2000
o
c/) 1000 @ 1000
0 0
0 1 2 3 4 0 2 4 6 8
TORQUE (N - m) , TORQUE(N-m)
T oo 0 400 800 1200
T%??OQUE (<;1'zO E)in) 600 TORQUE (oz - in)
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5000 \
__ 4000 g
€
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a All |B
w 2000
&
1000
00 4 8 12 16
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__, TORQUEQ-m) | DUTY ZONE DUTY ZONE
0 800 1600 2400
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« 100V
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100 1000
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SGMPH Dimensions in inches (mm)

Drawings that provide SGMPH servomotor (without brake) dimensions are shown

below.
L __ IR LC
' @ LG |, LE
= |
&) 1 QK
Y * U
-)&J e
- - ——————---en——l——---é ;*:
8 ‘g % -
o) Cross-section Y-Y
Model Mass
SGMPH- LL LR LG LC LE DLA dLZ (OX] dLB QK U W T kg (Ib)
01A (B) 244 0.24 2.36 2.76 0.22 0.32 1.98 0.55 0.071 0.12 0.12 1.54
(62) (6) (60) (70) (5.5) (8) (50) (14) (1.8) 3) 3) (0.7)
2.64 0.98 0.12 3.09
02A (B
) (67.0) | 25) | 031 | 3.1 ®) 54 | 028 | 056 | 276 | 0.64 (14)
04A (B) 343 () (80) (90) () (14) (70) (16) 0.12 0.2 0.2 463
(87) ©] (5) (5) (2.1)
3.410 0.64 9.26
08A (B
®) (865 | 118 | 039 | 472 | 014 | 571 | 039 | (16) | 437 | 087 (4.2)
15A 451 (30) | (10) | (120) | (35) | (145) | (10) | o75 | (110) | (22) | 014 | 024 | 024 | 146
(114.5) (19) G5 | ©® | 6 (6.6)
Specified Tolerances
Dimension DS ®FLB
Unit Diameter Tolerance Diameter Tolerance
0.32 1.98 +0.0000 -0.0010
in 0.56 +0.0000-0.0004 278 +0.0000 -0.0012
0.64 4.37 +0.0000 -0.0014
0.75 +0.0000-0.0005
8 +0.000 -0.009 50 +0.000 -0.025
14 70 +0.000-0.030
mm 16 +0.000-0011 110 +0.000 -0.035
19 +0.000 -0.013
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8.1.3 SGMGH Servomotors for 1500rpm

Rating and Specifications for Standard Servomotors

+ Time Rating: Continuous * Insulation Class: Class F
* Vibration Class: 15um or below + Withstand Voltage:
« Insulation Resistance: 50V, 1500V, for one minute (200V specification)
10MQ minimum 1800V, for one minute (400V specification)
« Ambient Temperature: 0 to 40°C * Enclosure: Totally enclosed, self-cooled, IP67 (except
for through-sections of the shaft)
» Excitation: Permanent magnet * Ambient Humidity: 20% to 80% (with no condensation)
* Mounting: Flange method * Drive Method: Direct drive

SGMGH Standard Servomotor Ratings and Specifications

Voltage 200V
Sevomolor Mode 05A0A | 09AOA 1320 20A0A 3020 44AOA | 55AOA | 75A0A | 1AAOA | 1EAOA

Rated Output® | kW 0.45 0.85 13 18 29 44 55 75 1 15

. | bein 25 48 74 102 165 252 310 425 620 845
Rated Torque

N-m 284 5.39 8.34 115 18.6 284 35.0 480 70.0 954

Instantaneous | b -in 79 122 207 254 404 630 775 1050 1550 1984
Peak Torque™ N-m 8.92 13.8 233 287 45.1 714 87.6 119 175 224
Rated Current™ | Ams 38 71 107 167 23.8 328 2.1 54.7 58.6 78.0
:\’A‘Z‘f”&’:ree"n‘ii Amms 11 17 28 2 56 84 110 130 140 170
Rated Speed™ rpm 1500
g";:ggim rpm 3000 2000
Torque (Ib ~ in)/Arms 7.26 7.35 743 6.46 7.35 8.05 7.79 8.23 11.1 1.7
Constant (N-m)/Ams 0.82 0.83 0.84 0.73 0.83 0.91 0.88 0.93 125 132
Moment of bein-s2x103 | 6.41 123 182 28.1 407 59.8 78.8 11 250 355
Inertia kg-m2x 104 | 724 | 139 | 205 | 317 | 460 | 675 | 890 125 281 315
Rated P
R:t;g*"wer KW/s 112 209 338 415 75.3 120 137 184 174 289
Rated
Angular rad/s2 3930 | 3880 | 4060 | 3620 | 4050 | 4210 3930 | 3850 | 2490 3030
Acceleration®
Dertia Time ms 5.0 3.4 28 2.1 19 13 13 14 12 0.98
huctive Time | ms 5.1 53 63 | 125 | 125 | 157 | 164 | 184 | 226 | 272

These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at an armature winding temperature of 20°C.
Note: These characteristics have been calculated with the following heat sinks attached for cooling:
Heat sink dimensions
15.75 x 15.75 x 0.79in (400 x 400 x 20mm): 05AOA to 13A0A servomotors

05SDOA to 13DOA servomotors
21.65 x 21.65 x 1.18in (550 x 550 x 30mm): 20AOA to 75A0A servomotors

20DOA to 30DOA servomotors
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SGMGH Standard Servomotor Ratings and Specifications

Voltage 400V
Sewggm&“{k’de' 05DOA | 09DOA | 13DOA | 20DOA | 30DOA | 44DOA | 55DOA | 75DOA | 1ADOA | 1EDOA
Rated Output |\ 045 | 085 13 18 29 44 55 75 440 15.0
Rated b - in 25 48 74 102 165 252 310 425 620 845
Torque™® N-m 284 | 539 8.34 15 186 284 350 | 480 70.0 95.4
Instantaneous | 1b « in 79 122 207 254 404 630 804 1091 | 1550 1960
Peak Torque™ | N-m 8.92 13.8 23.3 287 45.1 714 90.7 123 175 221
Rated Curren® | Arms 19 35 54 8.4 119 165 | 208 | 254 28.1 37.2
:\'A‘:;a“éi':f:n‘ii Arms 55 8.5 14 20 2 405 55 65 70 85
Rated Speed® | rpm 1500
I\SA;:;rgim rpm 3000 2000
Torque (b-inYAms | 145 146 14.9 126 147 16.1 15.4 177 27 234
Constant (N-m)Ams | 164 | 165 168 146 166 182 174 20 256 264
. a2

Ib n's 6.42 12.3 18.2 28.0 407 59.8 78.8 111 250 355
Moment of x 10
Inertia ka - m2

g n 724 | 139 205 37 | 460 | 6754 | 890 125 281 315

x 10”
Ezzﬁizower KW/s 112 | 209 33.8 45 753 120 137 184 174 289
iséee?eg;%:]lir rad/s2 3930 | 3880 | 4060 | 3620 | 4050 | 4210 | 3930 | 3850 | 2490 3030
'(’J‘gﬁs'?aﬁ'tme ms 56 3.1 29 24 20 14 14 1.4 1.1 10
'(’:‘g;‘;’t‘;ﬁ Time | s 45 53 6.1 1.4 123 152 | 144 | 176 | 220 262

*  These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at an armature winding temperature of 20°C.
Note: These characteristics have been calculated with the following heat sinks attached for cooling:

Heat sink dimensions

15.75 x 15.75 x 0.79in (400 x 400 x 20mm): 05AOA to 13AOA servomotors
05DOA to 13DOA servomotors

21.65 x 21.65 x 1.18in (550 x 550 x 30mm): 20AOA to 75A0A servomotors
20DOA to 30DOA servomotors
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SGMGH Servomotor Motor Speed/Torque Characteristics
The following sections provide the torque-motor speed characteristics of the SGMGH

servomotors at 1500rpm

|
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200/400V
SGMGH-05ACA, -05DCJA SGMGH-09ALC0A
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SGMGH Dimensions in inches (mm)

Drawings that provide (1500rpm) SGMGH servomotor (without brake) dimensions
are shown below.

LL LR
LC | LE LC
‘ Q oLz
— 1| I QK W
Y -]
| [as] O -
-
] ] =] -
Y cg 7 Cross-section Y-Y
H e
Model Mass
LL LR LG LC LE | ®LA | ®dLz | @S | @B | Q QK u W T b
SGMGH-
(kg)
05A00A 5.43 124
05DCIA (138) 0.75 0.12 (5:5)
09ACIA 634 | 228 | 047 | 512 | 024 | 571 | 035 | (19 | 433 | 157 | 098 | @) | 020 | 020 | 168
09DCIA (161) | (58) | (12) | (130) | (6) | (145 | (9) (110) | (40) | (25) (5) G | (76
13A00A 7.28 0.87 0.14 21.2
13D0IA (185) (22) (3.5) (9.6)
20A00A 6.54 30.9
20D0IA (166) (14)
30A00A 756 | 3.1 1.38 299 | 2.36 0.39 39.7
30DOA 192) | (79) (35) (76) | (60) (10) (18)
44A0IA 8.9 700 | 013 | 787 (‘ﬁfff 50.7
44DOA (226) (180) | (3.2) | (200) 3 (23)
0.71 ) 0.20 0.31
55AC0A 10.2 (18) 0.53 (5) (8) 66.1
55DCIA (260) | 445 (135 (30)
75A00A 131 | (113) ) 88.2
165 0.47
75D0IA 334 40
(334) (42) 433 | 354 (12) (40
1AADIA 133 110) | (90) (257265
1ADDIA (338) | 457 8.66 | 0.16 | 9.5 7.87 )
(116) 220) | @) | (235 (200)
1EADIA 18.0 0.79 2.16 024 | 063 | 039 | 3.39
1EDOA (457) (20) (55) ® | (16) | (10) | (86)
Specified Tolerances
Dimension ®LB ®S
Unit Diameter Tolerance Diameter Tolerance
433 +0.0000-0.0014 g;g +0.0000-0.0005
in .
1.38 +0.0004-0.0000
450 +0.0000-0.0010 L +0.00000.0006
110 +0.000 -0.035 ;g +0.000 -0.013
mm
35 +0.01-0.00
114.3 +0.000 -0.025 o £0.000 0,076




Sigma II User’s Manual

Chapter 8: Ratings and Characteristics

8.1.4 SGMSH Servomotors

Rating and Specifications for Standard Servomotors

Time Rating: Continuous

Vibration Class: 15um or below
Insulation Resistance: 50Vpc,

10MQ minimum

Ambient Temperature: 0 to 40°C

Excitation: Permanent magnet

Mounting: Flange method

Insulation Class: Class F
Withstand Voltage:

1500V, for one minute (200V specification)
1800V, for one minute (400V specification)

Enclosure: Totally enclosed, self-cooled,

IP67 (except for through-sections of the shaft)

Ambient Humidity: 20% to 80% (with no
condensation)

Drive Method: Direct drive

SGMSH Standard Servomotor Ratings and Specifications

Voltage 200V
Servomotor Model
10A00A 15A0A 20A00A 30A00A 40A0A 50A0A
SGMSH-

Rated Output * kW 1.0 1.5 2.0 3.0 4.0 5.0

Ib+in 28.2 43 56.4 87 112 140
Rated Torque*

N-m 3.18 49 6.36 9.8 12.6 15.8
instant Peak T " Ib+in 84.4 130 169 260 336 422
nsianianeous Feak forque N-m 9.54 147 19.1 29.4 3738 476
Rated Current® Ams 5.7 9.7 12.7 18.8 254 28.6
Instantaneous Maximum Current® Ams 17 28 42 56 77 84
Rated Speed* rpm 3000
Maximum Speed* rpm 5000

(Ib + in)/Arms 5.63 497 4.81 5.07 4.69 5.31
Torque Constant

(N = m)/Arms 0.636 0.561 0.544 0.573 0.53 0.60

.in . g2

lb-in- 154 249 282 6.20 8.50 10.90
Moment of Inertia x 10

kg - m? x 10 1.74 247 3.19 7.00 9.60 12.3
Rated Power Rating* kW/s 57.9 97.2 127 137 166 202
Rated Angular Acceleration® rad/s2 18250 19840 19970 14000 13160 12780
Inertia Time Constant ms 0.87 0.74 0.62 0.74 0.65 0.59
Inductive Time Constant ms 7.1 7.7 8.3 13.0 141 14.7

Note:

These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at an armature winding temperature of 20°C.
These characteristics have been calculated with the following aluminum heat sinks attached for

cooling:
Heat sink dimensions

12 x 12 x 0.5in. (300 x 300 x 12mm): 10A0A to 20A0A servomotors
18 x 18 x 0.8in. (400 x 400 x 20mm): 30A0A to50AOA servomotors
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Voltage 400V
Servomotor Model 10DOA | 15DOA | 20DOA | 30DOA | 40DOA | 50DOA
SGMSH-

Rated Output * kW 1.0 1.5 2.0 3.0 4.0 5.0

Ib - in 28.2 43 56.4 87 112 140
Rated Torque™

N-m 3.18 4.9 6.36 9.8 12.6 15.8

Ib - in 84.4 130 169 260 336 422
Instantaneous Peak Torque™

N-m 9.54 14.7 19.1 29.4 37.8 47.6
Rated Current® Armns 2.8 47 6.2 8.9 12.5 13.8
Instantaneous Maximum Current® Arms 8.5 14 19.5 28 38 42
Rated Speed* rpm 3000
Maximum Speed”* rpm 5000

(1o~ in)/Ams 11.2 10.2 9.9 10.5 9.49 11.0
Torque Constant

(N - m)/Arps 1.74 247 1.12 1.19 1.07 1.24

Lin . a2

Ib~in-s 154 219 | 282 | 620 850 | 10.90
Moment of Inertia x10

kg-m?x 104 | 1.74 247 3.19 7.0 9.60 12.3
Rated Power Rating* kW/s 57.9 97.2 127 137 166 202
Rated Angular Acceleration® rad/s2 18250 19840 19970 14000 13160 12780
Inertia Time Constant ms 0.97 0.8 0.66 0.76 0.62 0.55
Inductive Time Constant ms 6.3 6.8 7.3 16.3 144 15.2

These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at an armature winding temperature of 20°C.

Note: These characteristics have been calculated with the following aluminum heat sinks attached for
cooling:

Heat sink dimensions

12 x 12 x 0.5in (300 x 300 x 12mm): 10DOA to 20DOA servomotors

18 x 18 x 0.8in (400 x 400 x 20mm): 30DOA servomotors
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SGMSH Servomotor Motor Speed/Torque Characteristics

The following sections provide the torque-motor speed characteristics of the

SGMSH servomotors.
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SGMSH Dimensions in inches (mm)

Drawings that provide SGMSH servomotor dimensions (without brake) are shown

below.
LL LR
LC | LE LC
‘ Q oLZ
— K w
H |<T) —)H<— 5
| j =) -
Y ) Cross-section Y-Y
— 1] =]
5
Model Mass
SGMSH- LL LR LG LC LE DLA | DLZ dS dLB Q QK u W T Ib (kg)
10A0A 5.87 10.14
10DOA | (149) (4.6)
15A0A 6.89 1.77 0.39 3.94 0.12 4.53 0.28 0.94 3.74 1.57 1.26 12.79
15DOA | (175) (45) (10) (100) (3) (115) (7) (24) (95) (40) (32) (5.8)
20A0A 7.80 15.43
20DOA | (198) 016 | 031 | 028 | (70
30A00A | 7.83 ) ®) (N | 2425
30DOA | (199) (11)
40A0A 9.29 2.48 0.47 5.12 0.24 5.71 0.35 1.1 433 217 1.96 30.86
40DOA | (236) (63) (12) (130) (6) (145) (9) (28) (110) (55) (50) (14)
50A0A 10.9 37.48
50DOA | (276) (17)
Specified Tolerances
Dimension ®LB ®S
Unit Diameter Tolerance Diameter Tolerance
) 3.74 0.94
in i3 +0.0000-0.0014 110 +0.0000-0.0005
95 24
mm 10 +0.000 -0.035 % +0.000-0.013
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8.1.5 SGMUH Servomotors

Rating and Specifications for Standard Servomotors

Time Rating: Continuous
Vibration Class: 15um or below

Insulation Resistance: 500V,
10MQ minimum

Ambient Temperature: 0 to 40°C
Excitation: Permanent magnet
Mounting: Flange method

Insulation Class: Class F
Withstand Voltage: 11,800V, 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

SGMUH Standard Servomotor Ratings and Specifications

Servomotor Model
SGMUH- 10DOA 15DOA 30DOA
Rated Output * kw 1.0 1.5 3.0
Rated T " Ib-in 14.1 21.7 43.5
aled forque N-m 1.59 245 4.9

Ib-in 57.6 97.5 190
Instantaneous Peak Torque®

N-m 6.5 11 21.5
Rated Current® Arms 2.7 41 8.1
Instantaneous Maximum Current® Arms 8.5 47 28
Rated Speed* rpm 6000
Maximum Speed* rpm 6000

(Ib +in)/Arms 7.2 7.4 7.2
Torque Constant

(N m)/Ams 0.81 0.83 0.81

Ib-in-s2x 103 1.54 2.19 6.2
Moment of Inertia

kg-mZx 10 1.74 2.47 7.00
Rated Power Rating* kWi/s 14.5 24.3 34.3
Rated Angular Acceleration® rad/s? 9130 9910 7000
Inertia Time Constant ms 0.87 0.70 0.72
Inductive Time Constant ms 71 7.7 17.3

Note:

These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at an armature winding temperature of 20°C.
These characteristics have been calculated with the following aluminum heat sinks attached for cooling:

Heat sink dimensions

12 x 12 x 0.5in (300 x 300 x 12mm): 10DOA to 20DOA
18 x 18 x 0.8in (400 x 400 x 20mm): 30DOA
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SGMUH Servomotor Motor Speed/Torque Characteristics
The following sections provide the torque-motor speed characteristics of the
SGMUH servomotors.
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SGMUH Dimensions in inches (mm)

Drawings that provide SGMUH servomotor dimensions are shown below.

LL LR
LC | LE LC
‘ Q oLz
a—y QK
i |<7> - 0.31(8) g
~ ©
e 9 g b=
o S
Y g 7 Cross-section Y-Y
] Eg
Model MassIb
SGMUK LL LR LG LC LE DLA dLZ DS dLB Q QK ko)
587 10.14
10DOIA
(149) 1.77 0.39 457 512 0.35 0.94 4.33 1.57 1.26 (4.6)
15D00A 6.89 (45) (10) (116) 0.14 (130) ) (24) (110) (40) (32) 12.78
(175) (3.5) (5.8)
30D0IA 7.83 2.36 047 6.10 6.50 043 1.10 512 217 1.96 24.25
(199) (60) (12) (155) (165) (1) (28) (130) (55) (50) M)
Specified Tolerances
Dimension OLB ®S
Unit Diameter Tolerance Diameter Tolerance
. 4.33 0.94
in 510 +0.0005-0.0004 1710 +0.0000-0.0005
110 +0.013 -0.009 24
mm 130 +0.014 -0.011 28 +0.000-0.013
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8.2 Servo Amplifiers

This section presents tables of SGDH servo amplifier ratings and specifications.
8.2.1 Combined Specifications

The following table provides specifications of the SGDH servo amplifiers and
SGMAH, SGMPH, SGMGH, and SGMSH combinations.

| Specifications for Servo Amplifier and Single/Three-phase, 200V
Servomotor Combinations

Voltage Single-phase 200V Three-phase 200V

Senvo Asmé’[';?_le_r Model | 3aE | ASAE | 01AE | 024E | 04AE O?QE 1?§E 0SAE | OBAE | 10AE | 15AE

Model
SGMAH-

Capacity
(kW) 0.03 | 0.05 0.1 0.2 0.4 0.75 — — 0.75 — —

A3A | A5A | O01A | 02A | O4A | O08A — — 08A — —

Applicable
Servomotor

Motor
Speed Rated 3000/maximum 5000

(rpm)

Applicable Encoder Standard: 13-bit incremental encoder

Continuous Output
Current 044 | 064 | 091 2.1 2.8 4.4 — — 4.4 — —
Arms

Maximum Output
Current 1.3 2.0 2.8 6.5 8.5 13.4 — — 13.4 — —

Arms

SGMAH Series

Allowable
Regenerative
Energy*
(Joules)

18.5 371 — — —

Allowable
Regenerative 89
Frequency®*
(times/min)

*  Allowable regenerative energy is the value with an AC input power supply voltage of 200V,,,.. This may
vary with power supply fluctuation.

*% Allowable regenerative frequency is the number of times the servomotor is allowed to accelerate and
decelerate through a Orpm — maximum motor speed — Orpm cycle in a minute.
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Voltage Single-phase 200V Three-phase 200V

Servo Amplifier Model
SGDH-

Model
SGMPH- — — 01A 02A 04A 08A 15A — 08A — 15A

CapaC‘EKW) — — 0.1 02 0.4 0.75 15 — o5 | — 15

S ELE ?r%:?)d Rated 3000/maximum 5000
Applicable Encoder Standard: 13-bit incremental encoder

A3AE | ASAE | O1AE | 02AE | O4AE | 08AE-S | 15AE-S | — | 08AE — 15AE

Applicable
Servomotor

Continuous Output
Current — — 0.89 2.0 2.6 41 75 — 41 — 7.5

Arms

Maximurn Output Current 28 | 60 | 80 | 139 | 280 | — | 139 | — | 230
ms
Allowable Regenerative
Energy® — 37.1 — —

(Joules)

SGMPH Series

Allowable Regenerative

Frequency*® * —
(times/min)

Voltage Three-phase 200V

Servo Amplifier Model
SGDH-

Model
SGMGH-

Capacity
(kW) 0.45 — 0.85 1.3 1.8 29 44 55 75 11 15

05AE 08AE 10AE 15AE 20AE 30AE. 50AE 60AE T5AE 1AAE 1EAE

05A00A - 09ACIA | 13A0A | 20A00A | 30AOA | 44A00A | 55A0A | 75A00A | 1AAOIA | 1EAOA

Applicable
Servomotor

Motor
Speed Rated 1500/maximum 3000

(rpm)

Applicable Encoder Standard: 17-bit incremental encoder

Continuous
Output Current 3.8 — 71 10.7 16.7 23.8 32.8 421 54.7 58.6 78.0

Arms

SGMGH Series

Maximum
Output Current 11 — 17 28 42 56 84 110 130 140 170

Arms

Allowable
R i

Ffe%ilirfy'le* 34 - 13 10 12 8 11 26+ 36+
(Times/min)

*  Allowable regenerative energy is the value with an AC input power supply voltage of 200V,...
This may vary with power supply fluctuation.

** The regenerative frequency for motor combinations with the SGDH-60AE/-75AE assume that

the JUSP-RA04 or JUSP-RAO0S Regenerative Resistor Unit is used. For information on
regenerative resistor units, refer to 5.6. I External Regenerative Resistors or to 5.2.5 Regenerative

Resistor Units in this manual.
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Voltage Three-phase 200V
SERDHILIEN 3 10AE | 15AE | 20AE | 30AE | 40AE | 50AE
SGDH-
Model
o5 | SGMSH- 10A 15A 20A 30A 40A 50A
o8 :
8& | Capaciy 10 15 2.0 3.0 40 5.0
22 (kW) . . . . . .
<< (3
@ | Motor Speed Rated 3000/maximum 5000
(rpm)
8 | Applicable Encoder Standard: 17-bit incremental encoder
& | Continuous
& | Output Current 5.7 9.7 12.7 18.8 254 28.6
(% Arms
@ | Maximum
Output Current 17 28 42 56 77 84
Arms
Allowable .
e 39 31 48 20 29 2
Frequency™
(times/min)

*  Allowable regenerative frequency is the number of times the servomotor is allowed to accelerate
and decelerate through a Orpm — maximum motor speed — Orpm cycle in a minute.
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] Specifications for Servo Amplifier and Single-phase, 100V
Servomotor Combinations

\oltage Single-phase 100V
Senvo As"‘é’t';fl'_le_r Model A3BE ASBE 01BE 02BE
Model
A3B A5B 01B 02B
o5 SGMAH-
Q o q
8§ (zf\ﬁ’v“;c'ty 003 005 0.1 0.2
25
wn
'(\fgrt;’)r Sl Rated 3000/maximum 5000
§ Applicable Encoder Standard: 13-bit incremental encoder
% Conti Input Current *
T ontinuous Input Curren 11 18 30 52
(% Arms
o .
Continuous Output Cur;\ent 0.66 0.95 24 30
ms
Maximum Output Curre}gt 20 29 72 9.0
rms
Allowable Regenerative Energy™* * 78 15.7
(Joules) ' '
Voltage Single-phase 100V
P ASBE | ASBE | O1BE | O2E
Model
. SGMPH- — — 01B 02B
Sl -
S E Capacity . .
_é S (kW) 0.1 0.2
<&
3 M"t?rrpﬁf;eed Rated 3000/maximum 5000
©
2 Applicable Encoder Standard: 13-bit incremental encoder
o ,
g Continuous Outp/_t\]t Current _ _ 29 27
(9p) rms
Maximum OutputACurrent _ _ 71 8.4
ms
Allowable Regenerative Energy™* * . 157
(Joules) '

*  Input current rates are at the lower range of the voltage specifications.
** Allowable regenerative energy is the value with an AC input power supply voltage of 200V,...

This may vary with power supply fluctuation.
Note: Refer to 5.6 Selecting a Regeneration Resistor for more details on allowable regenerative energy

and frequency.



Sigma II User’s Manual Chapter 8: Ratings and Characteristics

] Specifications for Servo Amplifier and Three-phase, 400V
Servomotor Combinations

Voltage Three-phase 400V
Senvo Asrgpgﬁr Model 05DE | 10DE | 15DE | 20DE | 30DE | 50DE | 60DE | 75DE | 1ADE | 1EDE
Model
v | SGMGH- 05D 09D 13D 20D 30D 44D 55D 75D 1AD 1ED
82 Capacit
S§ | vapacly 045 | 085 | 13 18 29 44 55 75 11 15
e (kw)
<& | Motor Speed - Rated 1500/
2 (rom) Rated 1500/maximum 3000 maximum 2000
& | Applicable Encoder Standard: 17-bit incremental encoder
I
%= -
S | Continuous QutputCurtent | 49 | 55 | 54 | g4 | 119 | 165 | 208 | 254 | 281 | 372
8 ms
Maximum o&f:t Curent 1 55 | g5 14 20 28 | 405 | 55 65 70 85
Allowable Regenrative
Frequency™® 42 15 10 12 8 1 26 18 36 32
(times/min)
Model
o5 | SGMSH- — 10D 15D 20D 30D 40D 50D —
S .
= | CaEsy — | 10 | 15 | 20 | 30 | 40 | 50 —
e (kw)
<& | Motor Speed .
§ (rpm) Rated 3000/maximum 5000
& | Applicable Encoder Standard: 17-bit incremental encoder
T -
Z Contmuous&)utput Current _ 28 47 6.2 8.9 125 138 .
8 rms
Maximum Output Current
Ars — 8.5 14 19.5 28 38 42 —
Allowable Regenerative
Frequency® — 47 31 48 20 29 22 —
(times/min)

*  Allowable regenerative frequency is the number of times the servomotor is allowed to accelerate and
decelerate through a Orpm — maximum motor speed — Orpm cycle in a minute.
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Voltage Three-phase 400V
Servo Amplifier Model 05DE 10DE 15DE 20AE 30DE
SGDH-
Model
_ | SGMUH- — 10D 15D — 30D
=8 Capacity
SE (kW) — 1.0 1.5 — 29
S
<& | Motor
Speed Rated 6000/maximum 6000
(rpm)
8 | Applicable AT
g Bty Standard: 17-bit incremental encoder
& | Continuous
= | Output Current — 2.7 41 — 8.1
2 A
wn ms
Maximum
Output Current — 85 14 — 28
Arms
Allowable
Regenerative
Frequency* - 21 19 - 13
(times/min)

*  Allowable regenerative frequency is the number of times the servomotor is allowed to accelerate and
decelerate through a Orpm — maximum motor speed — Orpm cycle in a minute.

Note: Refer to 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 Table 1

The table’s input current rates are at the lower range of the voltage specifications.

Servo Amplifier Model SGDH- A3 A5 01 02 04 05 08 10 15 20 30

SGMAH-OB A3 A5 01 02 — — — — — — —

100V

SGMPH-OB — — 01 02 — — — — — — —

SGMAH-OJA A3 A5 01 02 04 — 08 — — — —

SGMPH-OJA — — 01 02 04 — 08 — 15 — —

SGMGH-OAOA
(1500rpm)

200V

— — — — — 05 — 09 13 20 30

SGMSH-OA — — — — — — — 10 15 20 30

Applicable Servomotor

SGMGH-OD — — — — — 05 — 09 13 20 30

SGMSH-OD — — — — — — — 10 15 20 30

400V

SGMUH-OID — — — — — — — 10 15 — 30

Maximum Applicable
Servomotor Capacity 0.03 | 0.05 | 01 0.2 04 | 045 | 075 | 10 1.5 2.0 3.0
(kW]

Continuous
Input Current 1.1 1.8 3.0 52 — — — — — — _
[Arms]

Continuous
Output

Current 066 | 0.95 24 3.0 — - — _ _ _ .

100V

[Arms]

Maximum
Output Current 2.0 29 72 9.0 — — — — — _ _
(Arms]

Continuous
Input Current 082 | 11 2.0 3.4 55 4.0 5.4 7.0 95 | 120 | 170

[Arms]

Basic Specifications

200V

Continuous
OutputCu[rpr\ent] 044 | 0.64 | 0.91 2.1 2.8 3.8 5.7 76 | 116 | 185 | 24.8
ms.

Meximum QURSLCUTENt | 43| 20 | 28 | 65 | 85 | 110 | 139 | 17 | 28 | 42 | 5

ContmuousAInput Current [ . . . _ 20 . 35 48 6 85
[ rms]

Continuous
Output Current — — — — — 1.9 — 35 54 84 | 119
(Arms]

400V

Maximum Output Current | . . _ _ 55 _ 8.5 14 20 28
[Ams]
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Servo Amplifier Ratings and Specifications Table 1 (continued)

Servo Amplifier Model SGDH- A3 A5 01 02 04 05 08 10 15 20 | 30
100V [ For Single-phase 100 to 115V, +10 to -15%, 50/60Hz
- ?:Ai?gfnt 200V | Single/Three-phase 200 to 230V,,, +10 to -15%, 50/60Hz
()
§ x 400V | Three-phase. 380 to 480V ¢ +10 to -15%, 50/60Hz
>
3 § 100V | For Single-phase 100 to 115V, +10 to -15%, 50/60Hz
=@ g)rggl?' 200V | For Single-phase 200 to 230.5V,,; +10 to -15%, 50/60Hz
400V | 24Vpe £15%
" Control Method Single or three-phase full-wave rectification IGBT-PWM (sinewave driven)
_§ Feedback Serial encoder: 13- (incremental only), 16-, or 17-bit (incremental/absolute).
(1]
2 Ambient/Storage 0 to +55°C/-20 to +85°C (When enclosed, internal temperatures must not exceed this
8| o | Temperature™** range.)
S & [Ambientst
21 5 Hm 1envstorage 90% relative humidity or less (with no condensation)
& s umidity
O 2 g
poration/Shock 49 m/s219.6 mis?
Configuration Base mounted (Rack mounted optional).
@ | For100V (2141?; _
S = 1.76 (0.8) 1 .76 375
»x <= | For 200V 0.8 17
So (0.8) | 243 (1.7) 6.17 8.38
=% 1.1 28 3.8
< | For400v I R (31.775) _ (31.775) (2.8) (3.8)

*  Supply voltage must not exceed 230V +10% (253V) or 115V + 10% (127V). A step-down
transformer is required if the voltage exceeds these values.

** Main power supply for SGDH-08AE-S and -15AE-S is single-phase, 220 to 230V, +10 -15%,
50/60Hz
If supply power is less than 187V, Alarm 41 may occur when accelerating to maximum speed at

full torque.
**%*Use the servo amplifier within the ambient temperature range. When enclosed, internal

temperatures must not exceed the specified range.
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Servo Amplifier Ratings and Specifications Table 1 (continued)

Servo Amplifier Model
SGDH-

A3 | A5 | 01 | 02 | 04 | 05 | 08 | 10 | 15 | 20 | 30

Speed Control Range

1:5000 (The lowest speed of the speed control range is the point just before
the motor stops under full-load condition.)

0 to 100% load: 0.01% maximum (at rated speed)

Control Signal

% Load Regulation
Q § % Voltage Regulation Rated Voltage +10%: 0% (at rated speed)
c oS
% ® Ef Temperature Regulation | 25 £ 25°C: +0.1% max. (at rated speed)
=
@ Q Frequency Characteristics 400Hz (at | = Jy)
é Torque Control Tolerance (Repeat- +29,
5 ability)
S Soft Start Time Setting 0to 10s (Can be set individually for acceleration and deceleration)
o , . "
o - dodke +6Vp (Variable setting range: +2 to £10Vpc) at rated torque (positive
§ 3 § = REEEIE) e torque reference with positive reference), input voltage: +12V (maximum).
D =
'é e £ | Input Impedance About 14kQ
3 & Circuit Time Constant —
8| 2 3V i i ' iti
S = o Sk +3Vp (Variable setting range: +1 to £10Vpc) at rated torque (positive
@ 05; 3 § = REISIEED HeliEeE torque reference with positive reference), input voltage: +12V (maximum)
O o
E] SL £ Input Impedance About 14kQ
= & Circuit Time Constant About 47ps
o | Rotation Direction ; ;
g % e With P control signal
"E O =
SHe i With forward/reverse current limit signal (speed 1 to 3 selection),
SHE | Spead Sl servomotor stops or another control method is used when both are OFF.
g | Bias Setting 0 to 450rpm (setting resolution: 1rpm)
§ Feed Forward Compensation 0 to 100% (setting resolution: 1%)
E Positioning Completed Width ; : - ;
o & | Setiing 0 to 250 reference units (setting resolution: 1 reference unit)
o
= Q T Sign + pulse train, 90° phase difference 2-phase pulse (A phase + B
% ) p phase), or CCW + CW pulse train
38 » 2 Form Line driver (+5V level), open collector (+5V or +12V level)
s/ | ©
'@ & § Frequency 500/200kpps maximum (line driver/open collector).
a5
[N

Clear Signal (input pulse form identical to reference pulse)

Built-in Open-Collector Power
Supp|y***

+12V (1kQ2 built-in resistor)

*

Speed regulation is defined as follows:

The motor speed may change due to voltage variations or amplifier drift and changes in processing
resistance due to temperature variation. The ratio of speed changes to the rated speed represents
speed regulation due to voltage and temperature variations.

*%

from the load and shaft end).

Forward is clockwise viewed from the non-load side of the servomotor, (counterclockwise viewed

**%*The built-in open collector power supply is not electrically isolated from the control circuit in the

servo amplifier.
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Servo Amplifier Ratings and Specifications Table 1 (continued)

Servo Amplifier Model

A3 A5 01 02 04 05 08 10 15 20 30

SGDH-
:é Form A-, B-, C-phase line driver
n%_’ S-phase line driver (only with an absolute encoder)
Frequency Dividing

|| Ratio Any
2l « ; Servo ON, P control (or Control Mode switching, forward/reverse motor rotation by internal
& % Eégnal lligzitton) g2 speed setting, zero clamping, reference pulse prohibited), forward run prohibited (P-OT),
o= . reverse run prohibited (N-OT), alarm reset, forward current limit, and reverse current limit
= | @ | modified ; .

%) (or internal speed selection)

g | Fixed Output Servo alarm, 3-bit alarm codes

§ Signal allocation can Positioning completed (speed coincidence), during servomotor rotation, servo ready,

g | be during current limiting, during speed limiting, brake released, warning, selecting three of

@ | modified

the NEAR signals.

Internal Functions

Dynamic Brake

Operated at main power OFF, servo alarm, servo OFF, or overtravel.

Regeneration

External regenerative resistor. ‘ Built-in.

Overtravel Stop

Dynamic brake stop at P-OT or N-OT, deceleration to a stop, or free run to a stop.

Electronic Gear

0.01 <A/B <100

Overcurrent, overvoltage, low voltage, overload, regeneration error, main circuit voltage

Protection error, heat sink overheated, no power supply, overflow, overspeed, encoder error, overrun,
CPU error, parameter error, etc.
LED Display Charge, Power, five 7-segment LEDs (built-in digital operator functions)
Analog monitor connector built in for monitoring speed, torque and other reference signals.
CNS5 Analog Monitoring Speed: 1V/1000rpm

Torque: 1V/rated torque
Pulses remaining: 0.05V/reference unit or 0.05V/100 reference units

Communications

Connected Devices

Digital operator (hand-held model), RS-422A port such as for a personal computer
(RS-232C ports under certain conditions)

1:N Communications Up to N = 14 for RS-422A ports

Axis Address Setting Set with parameters.

AT Status display, parameter setting, monitor display, alarm trace-back display, JOG and
auto-tuning operations, speed, torque reference signal, and other drawing functions.

Others Reverse rotation connection, origin search, automatic servomotor ID, DC reactor

connection terminal for high power supply frequency control*
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[ Servo Amplifier Ratings and Specifications Table 2
Servo Amplifier Model SGDH- 50 60 75 1A 1E
SGMGH-OAOA 44 55 75 1A 1E
=
| &
£ SGMSH-OA 40 50 — — — —
5
5
2 SGMGH-OD 44 55 75 1A 1E
s
El
gl g SGMSH-OD 40 50 — — — _
<< <
SGMUH-OD 40 — — — _
Maximum Applicable.
Servomotor Capacity 5.0 6.0 7.0 11 15
(kW]
Continuous In[%l:rtn jurrent 24 3 41 60 80
= -
3 Continuous O[Ll&tput]Current 329 46.9 547 58.6 78.0
N rms.
Maximum Oufzt:;jurrent 84 10 130 140 170
Continuous In[%ut Ciurrent 14.9 178 23 37 446
ms.
= -
3 Continuous O[Ll&tput]Current 165 211 274 28.1 379
< rms.
(72}
@ .
S Maximum Outzut Current 405 55 65 70 85
3 [Arms]
2 200V | Three-phase 200 to 230V, +10 to -15%, 50/60Hz
a s | Main Circuit
2| g ;,;, ] 400V Three-phase 380 to 480V, +10 to -15%, 50/60Hz
®© | o [=
el e (% 200V Single-phase 200 to 230V, +10 to -15%, 50/60Hz
Control Circuit
400V 24VDC +15%.
Control Method Three-phase full-wave rectification IGBT-PWM (sinewave driven)
Feedback Serial encoder: 17-bit (incremental/absolute).
Ambient/Storage R o
@ Temperature®* 0 to +55°C/-20 to +85°C
S
§ Ambient/Storage Humidity 90% relative humidity or less (with no condensation)
3 Vibration/Shock Resistance 4.9 m/s2/19.6 m/s?
; Base mounted (Rack Base mounted. (Duct ventilated optional)
Configuration mounted optional).
Approximate Mass For 200V
Ib. (kg) 12.1(5.5) 33.1(15)

Notes: * Supply voltage must not exceed 230V +10% (253V) or 115V + 10% (127V). A step-down
transformer is required if the voltage exceeds these values.
** Use the servo amplifier within the ambient temperature range. When enclosed, internal
temperatures must not exceed the specified range.
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Servo Amplifier Ratings and Specifications Table 2 (continued)

Servo Amplifier Model

SGDH- 50 60 75 1A 1E
1:5000 (The lowest speed of the speed control range is the point just before the
Speed Control Range motor stops under full-load condition.)
Load ;
*® : 0to 100% load: 0.01% maximum (at rated speed)
g |g § Regulation
é :,3,- % \Fgggi?;i i Rated Voltage +10%: 0% (at rated speed)
6 [5)
?{% & Temperature Regulation 25 £ 25°C: 0.1% max. (at rated speed)
Frequency Characteristics 400Hz (at J = Jy)
2 Torque Control Tolerance (Repeatability) 2%
o
2 Soft Start Time Setting 0to 10s (Can be set individually for acceleration and deceleration)
2 = 16V (Variable setting range: *2 to +10Vp) at rated torque (positive torque
= 5 %k DC DC
§ - = Reference Voltage reference with positive reference), input voltage: +12V (maximum).
s 8 8 | Input Impedance About 14kQ
5 B g
'-é & | Circuit Time Constant —
©
Q| ., 5 g +3Vp (Variable setting range: +1to £10Vpc) at rated torque (positive torque
5,‘) © ° = Reference Voltage reference with positive reference), input voltage: +12V (maximum)
>
@D ? § Input Impedance About 14kQ
g(FE[
= & | Circuit Time Constant About 47us
=3 Rotation Direction Selection With P control signal
g
DG
S ] With forward/reverse current limit signal (speed 1 to 3 selection), servomotor stops
*g& Speed Selection or another control method is used when both are OFF.
o
g | Bias Setting 0 to 450rpm (setting resolution: 1rpm)
é Feed Forward Compensation 0 to 100% (setting resolution: 1%)
[} B
Bl & Positioning Completed Width Setting 0 to 250 reference units (setting resolution: 1 reference unit)
= o
% g Type Sign + pulse train, 90° phase difference 2-phase pulse (A phase + B phase), or
S| » |58 CCW + CW pulse train
é g -% & | Form Line driver (+5V level), open collector (+5V or +12V level)
§ ‘L; o Frequency 500/200kpps maximum (line driver/open collector).
£ | Control Signal Clear Signal (input pulse form identical to reference pulse)
Built-in Open Collector Power Supply®** [ +12V (1kQ built-in resistor)
Note: * Speed regulation is defined as follows:
The motor speed may change due to voltage variations or amplifier drift and changes in
processing resistance due to temperature variation. The ratio of speed changes to the rated speed
represents speed regulation due to voltage and temperature variations.
ek

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 Ratings and Specifications Table 2 (continued)

Servo Amplifier Model
SGDH-

50 60 75 1A 1E

Form

A-, B-, C-phase line driver
S-phase line driver (only with an absolute encoder)

Position
Output

Frequency Dividing Ratio

Any

Servo ON, P control (or Control Mode switching, forward/reverse motor rotation by

® | 8
2|1 &% : : o internal speed setting, zero clamping, reference pulse prohibited), forward run
o %E’ Signal allocation can be modified prohibited (P-OT), reverse run prohibited (N-OT), alarm reset, forward current limit,
o|l»n and reverse current limit (or internal speed selection)
o .. | Fixed Output Servo alarm, 3-bit alarm codes
c
‘é%_é Positioning completed (speed coincidence), during servomotor rotation, servo ready,
8O Signal allocation can be modified 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 Built-in | External regenerative resistor.
Overtravel Stop Dynamic brake stop at P-OT or N-OT, deceleration to a stop, or free run to a stop.
Electronic Gear 0.01<AB<100
Overcurrent, overvoltage, low voltage, overload, regeneration error, main circuit volt-
Protection age error, heat sink overheated, no power supply, overflow, overspeed, encoder error,
overrun, CPU error, parameter error, efc.
P 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.
Lf— CN5 Analog Monitoring Speed: 1V/1000rpm
e Torque: 1V/rated torque
f«;g Pulses remaining: 0.05V/reference unit or 0.05V/100 reference units
- ; Digital operator (hand-held model), RS-422A port such as for a personal computer
é Connected Devices (RS-232C ports under certain conditions)
g 1:N Communications Up to N = 14 for RS-422A ports
£ | Axis Address Setting Set with parameters.
£
S TS Status display, parameter setting, monitor display, alarm trace-back display, JOG and
auto-tuning operations, speed, torque reference signal, and other drawing functions.

Others

Reverse rotation connection, origin search, automatic servomotor ID, DC reactor
connection terminal for high power supply frequency control®

* The DC reactor connection terminals for power supplies designed to minimize the effects of
harmonics are not included in servo amplifiers with capacitites of 6kW or more.
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8.2.3

Base-Mounted Servo Amplifier Dimensions in inches (mm)

SGDH-A3AE to -02AE (Single-phase, 200V, 30 to 200W) and
SGDH-A3BE to -01BE (Single-phase, 100V, 30 to 100W)

->|-|<—0.32 ®)

y ] . f ] i}
Terminal R Sle 1
block i)
(3 types) _¥ CN3
s — -
8 / H
g Lo g CN1 1
= S|_— -
2 = Ll
:r' CN2 (
|
L] ) o =
Ground terminal_ D3
2x M4 screws OgiL, < (10) [ 2.95 (75) 5.12 (130)
©) (217 (55 I
Mounting Hole Diagram
NI 028(7),, 3.60(91.5)
ale 2 x M4 screw holes [

5.89 (149.5) +0.020 (0.5)
(Mounting pitch)

0.20(5) ,.

—

Approximate mass: 1.76lb (0.8kg)

The same servo amplifier connector is used for SGDH-A3AE (30W) to SGDH-30AE (3.0kW)
and SGDH-A3BE (30W) to SGDH-02BE (200W).

Connectors on the amplifier (supplied):

Connector Symbol Servo Amplifier Receptacle Manufacturer
CN1 10250-52A2JL 3M Company
CN2 53460-0611 Molex Co.
CN3 10214-52A2JL 3M Company

User needs to obtain the following:

Connector Symbol Mating Connector Manufacturer

1CN 10150-3000VE connector 3M Company
10350-52A0-008 case
2CN 55100-0600 Molex Co.
JEZ-9S connector

3CN J-C9-2C case JST Company
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[ SGDH-04AE (Single-phase, 200V, 400W) and
SGDH-02BE (Single-phase, 100V, 200W)

2-®0.20 (®5) holes

—H<—0.315 (8)
_ ;ETJ\QOPACK L —F ] ]
T - I A @ == =]=]=
| [ TE |7 u
Epen “12 ong H
3 .7 ¢ :/—'/ —
; ’E‘ g/% H =1=1=1=1=(=]z]=|=|=
C .J I A/: ~IH=
“} G| on2 [
: = ||
AU T |'
9 v q
Q39(10) 4
Ground terminal , ¢62002é,)(6) s i 2.95 (75) 5.12(130)
N
2 x M4 screws 2.95 (75) s
Mounting Hole Diagram
0.28(7) 3.60 (91.5)

1 0.22
["55)

y 2 x M4 screw holes K [| ML!_

—F¥ - ~ 7] — ponllll
= OOOEE e

0.67 (17) I ” ” ” ” ” ” Lﬁ

(Mounting pitch)

10.47| | 2.48 (63)_| Mating connectors: see page 8-35.

Approximate mass: 2.43Ib (1.1kg)

0.20 (5) ., 5.89 (149.5) +0.020 (0.5)
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] SGDH-05AE to-10AE (Three-phase, 200V, 0.5 to 1.0kW)
SGDH-08AE-S (Single-phase, 200V, 750W)*

2-00.20 (®5) holes

A|r flow
—»}-'4— 0.31(8
SERVO

Terminal

blOCk YASKAW»SGDH
(3 types) RIRRIRIA| Ktla I
N\ |@oe | 2|2 i
\ OCHARGEPOWER ¥ CN3
S Y [ | eTa's
e 4 : [
= gl N |
Cl| mp /2’ ~]
Air flow =| o2 |
ﬂ'/—
=) vd ‘ L~ |
< 0] -
S \{@@' | i = B3
Ground 1< 039 (10)
terminal 0.59(15) | 295(75) 7.0 (180)
5 x M4 Air flow ‘ o .
SCrews {35 35 A7 (55)
3.54 (90)
Mounting Hole Diagram
0.28 (7) 5.57 (91.5)

022
(5.5)

o N
gx
=T
>
o
o
(/2]
T ———
| S —— |

I
1
|
:
fa I I
(=3 ’_S‘ 1 1
ol = 1 1
S|z .
Fls 1 1
—~| S 1 1 .
§ 2 ! ! Air flow '
o | 1 1
o 1 1
) —4______ . Mating connectors: see page 8-35.
o 1.06 | 2.48(63)
e &) ! 1 Approximate mass: 3.75Ib (1.7kg)

* Rating 200 to 230V, +10% -5%
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[ SGDH-15AE (Three-phase, 200V, 1.5kW)
SGDH-05DE to -15DE (Three-phase, 400V, 0.5 to 1.5kW)

2-30.20 (d5) holes
Heat sink
/ Airflowf .>|_|<_0.31 (®)
?/r - SGDH _ f N s
SRR [t
> | |=|2
e L——
2 E I
< Q| CN1 -
& s
i S| CN2
ol 25 l =
X R ® — (—4 T1 [ =
Terminal 016 (4)'>i'<_
i block
A \Gzr‘i“nnﬂ‘itse‘ﬁ’%\ (3 ypes) L 295(15) 7.09 (180)
ir flow I
020(8) =17= "4 33(110)

Mounting Hole Diagram

2 x M4 screw holes

N
83 Z 0B, 557 (141.5) |
:'o ________ °1|-
1 I-:
— I 1
2 — 1 1!
% f‘_) : IrJ L_ . . HEH :-' """
=] == IS W
e ! : G
g § I I \;\;\-@}/j{:‘ | |
o
E =3 : : Cooling fan
8 I I
Lrj_ 1 ﬁl
Sl Mating connectors: see page 8-35.
S1o20. [[3.94 (100) £0.020 (0.5){| .20

(5) (Mounting pitch) ®) Approximate mass: 6.171b (2.8kg)
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] SGDH-20AE, 30AE (Three-phase, 200V, 3.0kW)
SGDH-15AE-S (Single-phase, 200V, 1.5kW)*
SGDH-20DE, 30DE (Three-phase, 400V, 2.0kW, 3.0kW)

2-00.24 (®6) holes
Heat sink
tAII’ flow 0315 8)
[ | i
#la -
. ) i
— CN3 1
] :
CN1 1
S CN2
5 L~ i
/ : = —
g =
8 ﬁ ;
N~
® - ULLLT
VeI ~_ oo IIOY
F ) L . 0.16 (4)
. Air 14-pin terminal \%)
2wt scrows// flow UM mouning sorevs| 2.5 (75) 7.09 (180) -
I
0.24 (6) 4.33(110)
Mounting Hole Diagram
Jls 4 x M5 screw holes
Sfe
T I
i L 028(7) | 5,57 (1415)
I [N |
! L O
| ]
| | || | [l
o ! ! ) T —
= 1 | f
;E I I HHHEHERBEE HH
8_ 2 1 1 100° ;:.—v;\;?—;—
= I F=D =4
sle ) : ) (@@
o1E | ! N U N
QR ! 157 A —a A —a
g | | y i
83? | I (40) COOlIng fal!i -
S 1 I
| |
| |
! ! Mating connectors: see page 8-35.
I s Py Approximate mass: 8.38Ib (3.8kg)
N )
ol
20 3.94 (100) 0.20
B £0020(05) ()

(Mounting pitch)
* Rating 200 to 230V, +10% -5%
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| SGDH-50AE (Three-phase 200V, 5.0kW)
SGDH-50DE (Three-phase 200V, 5.0kW)

2®0.24 (P6) holes
Heat sink  0.31 (8
l<- 5-pin terminal
Y

-

‘_ = M6 mounting screw j — \ﬂﬂﬂl]ﬂl]ﬂ_
6-pin terminal L1 <= M
M5 mounting screfws| 1, IS H
. = ons
® L]
® o
= R |
& CN2
v ==
<t
ﬁ@ ‘ i
=xalb. R g 1111
G dt inal
sy [saim\_] 29519 005 23
. . Cover (not showng hinges
3-pin terminal from this line, closing over
MS mounting screw the left side of the front.
Mounting Hole Diagram
Jls 4 x M5 screw holes
Se
a— ®
: B 0.28(7) | 754 (1915)
o) | I ‘ ’
S — i
= | ~
o= | |
32 |
AN|=
=NE | | 70 °
2 | oy |1
| [ 3.27 (83)
| |
T—e _ _ _ _ _ »
NE
Nlw i . -
sl H 4,92 (125) H 0.20 Mating connectors: see page 8-35.
®) (Mounting pitch) ©) Approximate mass: 12.12Ib (5.5kg)
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[ |
L — W |
) ®
SERVOPACK 200V
S — ’EJO BEGEE gls — %
ena || (OO 5 @ =
(Yol
4.53 (110) N2l
=
ae]
£
Control circuit =
4 £
=) &
5’ 8% CN1 CN2
g s rr:==ﬂf-hw|a|na|rc it
§ ° [ ] Lg'_l: h|::F terminag.o\
- 51 2.60 (6 81 /0|8
g 01" No.40 (12.5) @) E,
o) o
=) 6]|(63] (€3] (€3]] (€3] | (€3]] (D)1 (R]| (R <t
5 S =
= X)||( €I]11€3]116€3]1163] (€3]] (€3] | (€3
oY Tt 00 UJ[m
S} ‘-:I4.86 (123.4) | 1.67_ [ 2.58 -
[t} 0.75|(19) @1) 55.6
P 9x0.75 (19) = 6.75 <1‘§1> ) 1.1
maximum 9.06 (230) _\ (28.3)
Ground
A erminal
Mounting Hole Diagram
R
it NSy 4 x M5 screw holes
e 1 W3
1 1
1 1
1 1
1 1
1 1
1 1
1 rm
1 11
1 11
g 1 11
oE | [
§ g ! 1
ok ! !
-l 1 1
el S I
E 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
X '@m !
= o L A AT Y )
o' (25) (Mounting pitch) (25)

SGDH-60AE, 7SAE (Three-phase 200V,

0.83 (21)

Control circuit A

terminal

Main circuit
termina

6.0kW, 7.5kW)

Cooling fan *
\ Air flow
\

— )

10 (0.39)

—|<—

]

CN10
T

154 (39)

8.31 (211.1)

H

D

1.06

3.45 (87.7&' 4.20 (106.8)
(27) '

maximum 9.25 (235
Ground /

terminal

Air flow

5.71 (145) J

3.54 (90)

View A

Mating connectors: see page 8-35.

Approximate Mass: 31.51b (14.3kg)
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[ SGDH-60DE, 7SDE (Three-phase 400V, 6.0kW, 7.5kW)
*%1 Coolingfan  pjr flowg
S8 US| 1 0.39 F ______
B[ ® o) | (10 r(::&:::j
® ® b - - - - = 4
[— oEEEE®m @ (|| || 0 T
= IEI || («:)
! CN,]\ Iﬂ_ﬂﬂi. oooo
=)
433(110) | 1 28
= Control
& Circ'uit
2 M5 Main circuit terminal o  Terminal
L LN 2 Main circuit/ aamn
E / [ARER) Control circuit 4
Terminal
- 4.61(117) 1.81 (48)| ®
S F o NI Y—
T= Q||®)(®||®||® ®
SISET E e v w , [
7 P o A
} N 0.28(7) / \ 094 476(121) 4 3.54(90)
12(307) 6.22 (158) 0.79 J4 maxifhun] 9.25 (235)
2(30, ' —Nm |
shaimum 906 (230) 83

M4 Control circuit terminal /

Mounting Hole Diagram::

Ground terminal/

Air’ow

\L M8 Ground terminal

I—roy "o W

I I

I 1

1 1 - — — — — o — _

| I e —— e

I 1 —————F———F———— |

1 1 ———1————§——————|

1 | %EEE%

: : X1 ———1f——% 1K

I ! J:JI:JI:.II:.II:.JL:J N -
g : : g
<« 1 1 =)
= i 1 =
- ! ! 2 . ==

: | CHTTTTIIE D 2.

: : ‘uuubuuLLLuLLuu N

I | ——— 7

1 1

1 1

| I

1 1

— o ____ T ) Mating connectors: see page 8-35.

= |88 7.09 (180) 098]
= ' "25)" Approximate mass: 29.8lb (13.5kg)
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SGDH-1AAE, 1EAE (Three-phase 200V, 11.0kW, 15.0kW)

Cooling fan f/.\irﬂow
Qs 0.28(7 969 (246) \ )
N 0.39 (10) \
- =y >
[T U ® ® UG (1 &
SESRG\%E:ACK 200V Ir :-, Al : : . ':
Y/ YASKAWA | < -7 -~ 1
5.51(140) 0.31 ---—-—-—--- -
...........
ong | ®) o ) < ;
o |mdl© @ :
3 @ o :
=~ DATA ] oooo  oooo :
= — ] _ zls :
£ £ L g ;
E Y N :
& = ~ CN10 .
=3 E | CN1  CN2 '
g I = i —_ = (—] !
® ]_H ® © ﬁl oooo '
T i g .
ounting screws i P !
S esfeneegl Y | | 4T =g |
=F 12\ ] &l T B
8 |l 528134/ |205(52) [\ 2 si= 09404 / | he (| 4s2(125
\  /iosses 0~ /7 122085
5 Main circuit terminal \_M8 Ground terminal Main/Control cirg'\z/fé tgrminz?jl | 1 Air flow
round termina
Mounting Hole Diagram
o P Af -~~~ ---- U-\f: View A:
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1 e
| i _|s
= 1 SN S
2| ! ! S R B
o ! =
N 1 1 | oo|
~ 1 1 ey
. . 000000000 | =
1 1 (
! ! sy 000000000
! ! |——————————————————————— |
| |
1 1
1 1
| |
1 1
1 1
1 1
! ! Mating connectors: see page 8-35.
B o T T T W
S clgﬂo? : 187 (200) .1(-313)|# Approximate mass: 31.53Ib (14.3kg)
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SGDH-1ADE, 1EDE (Three-phase 400V, 11.0kW, 15.0kW)

Sigma II User’s Manual
[ |
g|=
Sy=
1 IcAY) ® ® uwl™ |
VYA\:;AWA |
5.51 (140) 0.31
Lol
ona | ®) o
o [mdle o
2 @ o
Z DATA
S — _
- g
£ =
<>t<5 ~
Els =
o
S
3 E | CN2
2 - CN1 N2
o e— F
® M4 Goptrol ]_H ®
Mrc&t Eermmal {j
4 Mounting screws
/g =
It ®
f—t % °|0 o ol ml_f‘l
& -#Lu..? 1122 "sh=
:%4} ( \5.28 o/ Joos s |\ 20107 é’]‘é
o
\ s\
5 Main circuit terminal \_M8 Ground terminal

Mounting Hole Diagram

[]0.295

17.13 (435)

0204 |

Cooling fan f/.\irﬂow
0.28(7 969 (246) \ )
0.39 (107 \ |
T\
RN
I < - - ~ 1
) 4
]Hss 3
R CN10
ik
S
2
< <
i / | [os8(17)
fe—
0.9424)| / {0rs 462 (1M7)] _  492(125)
(19 / 1122085
Main circuit/Conje0l circuit terminal .
M8 Ground terminal t Air flow
View A:

il ERN
0000000t

Mating connectors: see page 8-35.

e __
Y LA
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
I |
1 1
1 1
I |
1 1
1 1
I |
1 1
1 1
I |
1 1
1 1
1 1
1 1
1 1
@ 118 ST~ 78700 1]
Ky )

Approximate mass: 31.53Ib (14.3kg)
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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 proce-

dures are described for problems which generate an alarm dis-
play and for problems which result in no alarm display.

9.1 Servodrive Inspection and Maintenance............ceeecvveeeieeeiieenieeeeniie e eeevee s 9-2
9.1.1 Servomotor INSPECHION .......cecvvieeiieeiie ettt 9-2
9.1.2 Servo Amplifier INSPECtioN.......ccveeeviieeiiieriie e 9-3
9.13 Replacing the Battery for the Absolute Encoder ..........ccccevvveevciieenneennneen. 9-4

0.2 TroubleShOOtING ......ccciiiiiieiiieiie ettt et e e see e s 9-5
9.2.1 Troubleshooting Problems with Alarm Displays...........ccoceevieriiieniennenne. 9-5
9.2.2  Troubleshooting Problems with No Alarm Display ..........ccccccvverureennennee. 9-39
90.23  Alarm Display Table ........ccccoeiiiiiiiiiinieeiieeeeee e 9-41
0.2.4  Warning Displays.........cccueecuieriiiiiiiieerie ettt 9-43



Sigma II User’s Manual Chapter 9: Inspection, Maintenance, and Troubleshooting

9.1 Servodrive Inspection and Maintenance

This section describes the basic inspections and maintenance of servomotors and servo
amplifiers and the procedures for replacing the battery for absolute encoders.
9.1.1 Servomotor Inspection

For inspection and maintenance of servomotors, follow the simple, daily inspection
procedures in the following table.

The AC servomotors are brushless. Simple, daily inspection is sufficient under most
conditions. The inspection and maintenance frequencies in the table are only
guidelines. Increase or decrease the frequency to suit the operating conditions and
environment.

IMPORTANT

* During inspection and maintenance, do not disassemble the servomotor.
If disassembly of the servomotor is required, contact Yaskawa.

Servomotor Inspection

Action or

Problem

Frequency

Procedure

Comments

Vibration and
Noise

Daily

Touch and listen.

Levels higher than normal?

According to degree

Clean with cloth or com-

Exterior Dirt of contamination pressed air. -
Insulation aDr;sdc?ensr;?ﬁéagﬁlgﬂagg!gler Contact Yaskawa if the insu-
Resistance At least every year tance at 500V. Must lation resistance is below
Measurement exceed 10MQ.* 10MQ.

; Remove servomotor from ; :
Qil Seal At least every 5000 . : Applies only to motors with
Replacement hours gzeaacl:hlne 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.

Measure across the servomotor FG and the U-phase, V-phase, or W-phase power line
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9.1.2 Servo Amplifier Inspection
For inspection and maintenance of the servo amplifier, follow the inspection proce-

dures in the following table. Perform inspection and maintenance at least once every
year. Other routine inspections are not required.

Servo Amplifier Inspection

Action or

Problem Frequency Procedure Comments

Clean interior and
circuit boards

Check for dust, dirt, and oil

on the surfaces. Clean with compressed air.

At least every year

Check for loose terminal

Loose screws At least every year block and connector Tighten any loose screws.
SCrews.
Defective parts in Check for discoloration,
unit or on circuit At least every year damage or discontinuities Contact Yaskawa.
boards due to heating.
] Part Replacement Schedule

The following parts are subject to mechanical wear or deterioration over time. To
avoid failure, replace these parts at the frequency indicated.

The parameters of any servo amplifiers overhauled by Yaskawa are reset to the
default (standard factory) settings before shipping. Be sure to confirm that the
parameters are set to the application’s requirements before starting operation.

Periodic Part Replacement

Part Standard Lifespan Replacement Method
Cooling fan 4 to 5 years Replace with new part.
Smoothing capacitor 7 to 8 years Test. Replace with a new part, if necessary.
Relays — Test. Replace if necessary.
Fuse 10 years Replace with new part.
géé?&?tlé?oﬂ%?:gﬂﬁmc 5 years 'é'gss;.ryll?eplace with new circuit board, if nec-

Operating Conditions:

Ambient Temperature: ~ Annual average of 30°C.
Load Factor: 80%, maximum.
Operation Rate: 20 hours/day, maximum.
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9.1.3

Replacing the Battery for the Absolute Encoder

If the voltage of the battery for an absolute encoder drops to about 2.7V or less, an
Absolute Encoder Battery Alarm (A. 83*) will occur in the servo amplifier. This
alarm occurs when the servo amplifier receives a signal from the absolute encoder
when the power to the servo amplifier is turned ON. Therefore, the servo amplifier
will not give an alarm when the battery voltage drops below the minimum voltage
level while the power is being supplied to the servo amplifier.

Refer to 5.7.3 Handling Batteries for the battery type recommended for absolute
encoders.

Replace the battery using the following procedure if the battery voltage drops below
the minimum required battery voltage.

Battery Replacement Procedure

1. Replace the battery while the control power to the servo amplifier is ON.

2. After replacement, turn OFF the power to the servo amplifier in order to clear the
Absolute Encoder Battery Alarm (A. 83).

3. Turn ON the power to the servo amplifier again and confirm that it operates
properly.

Note: The absolute encoder data will be lost when the control power to the servo amplifier is turned OFF
and the encoder cable is disconnected from the battery. If the data is lost, refer to 5.7.4 1. Absolute
Encoder Setup and follow the procedure to initialize the absolute encoder.

*Alarm A.83 is described in greater detail on page 9 - 22.
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9.2 Troubleshooting

This section describes causes and remedies for problems which generate an alarm display
and for problems which result in no alarm display.

9.2.1 Troubleshooting Problems with Alarm Displays

Problems that occur in the servodrives are displayed on the panel operator as
“A.007” or “CPFOO”. Refer to the following sections to identify the cause of an
alarm and the action to be taken.

Contact Yaskawa if the problem has not been solved after following the described
procedures.

Note: “A.--: Normal Operation”, is not an alarm. Additional information appears on page 9 - 38.

[} A.02

A.02: Parameter Breakdown

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. — A, B
Cause of the Problem Solution
Power turned OFF during param- | « Initialize parameters using
A eter write. Alarm occurred at next Fn0O5 then reenter settings .
power ON. * Replace the servo amplifier.

B Circuit board (1PWB) defective. Replace the servo amplifier.




Sigma II User’s Manual Chapter 9: Inspection, Maintenance, and Troubleshooting

[} A.03

A.03: Main Circuit Detection Error

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. — A
Cause of the Problem Solution
A gei);(;léitti\s):ard (1PWB or 2PWB) Replace servo amplifier.
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[} A.04

A.04: Parameter Setting Error

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state)

Status and Remedy for Alarm

At power ON. — A, B
Cause of the Problem Solution
A An out-of-range parameter was * Reset all parameters in the range.
previously set or loaded. » Otherwise, reload the correct parameter.
B Circuit board (1PWB) is defective. | Replace the servo amplifier.
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[} A.05

A.05: Servomotor and Amplifier Combination Error

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. — A, B
Cause of the Problem Solution
The range of servomotor capaci- Replace the servomotor so that
A ties that can be combined has an acceptable combination is
been exceeded. achieved.
Encoder parameters have not
B been written properly. Replace the servomotor.
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[} A.10

A.10: Overcurrent or Heat Sink Overheated

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor When Servo ON (S-ON)
operation. e é’ E’g’ ssignal is turned ON. — C,D
L At power ON. — C
Cause of the Problem Solution

A Shorted wiring between servo
amplifier and servomotor.

B Shorted servomotor U, V, or W
phase.

» Defective circuit board (1PWB)
C . Replace servo amplifier.
» Defective power transistor.

Defective current feedback circuit,
D power transistor, DB circuit, or cir- | Replace servo amplifier.

Check and correct wiring.

Replace servomotor.

cuit board.
E Ambient temperature of the servo | Alter conditions so that the ambi-
amplifier greater than 55°C. ent temperature is below 55°C.
F Inadequate air flow around the Providing sufficient space as
heat sink. specified.
G Fan stopped. Replace servo amplifier.
Servo amplifier is operating under
H an overload. Reduce load.

Note:  Problems E to H can occur in a servo amplifier with a capacity of
1.5 to 5kW, and all 400V models.
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[} A.30

A.30: Regenerative Error Detected

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor A B When the control power
operation. [ ) is turned ON. — D
\\About 1s after main circuit
power is turned ON. A.B,C
Cause of the Problem Solution

A Malfunctioning regenerative transistor. Replace servo amplifier.

Replace servo amplifier or regen-
erative resistor.

B Regenerative resistor is open.

Disconnected regenerative unit Check the wiring of the external
(for an external regenerative resistor). regenerative resistor.
Defective servo amplifier. Replace servo amplifier.
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] A.32
A.32: Regenerative Overload

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF

Note  OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor operation. —— A B

Cause of the Problem Solution

Use an external regenerative
resistor that matches the regener-
ative power capacity.

Regenerative power exceeds the
limit.

Alarm occurs although an exter-
nal regenerative resistor is used
B :
and the temperature rise of the
regenerative resistor is small.

Correct parameter Pn600.
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| A.40
A.40: Main Circuit DC Voltage Error Detected: Overvoltage

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor | When control power |
operation. AB,CD is turned ON. E
When main circuit

power is turned ON. [ A, D

Cause of the Problem Solution

A Power supply voltage is not within
the range of specifications.

B Load exceeds capacity of the regen- | Check specifications of load iner-
erative unit. tia and overhanging load.

Malfunctioning regenerative transis-
tor.

Check power supply.

Defective rectifying diode. Replace servo amplifier.

E Defective servo amplifier.
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| A4l
A.41: Main Circuit DC Voltage Error Detected: Undervoltage

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor | When control power |
operation. AB 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.

B Fuse blown.
Defective rectifying diode. Replace servo amplifier.

Check power supply voltage.

O

D Defective servo amplifier.
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] AS1
A.51: Overspeed

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When Servo ON (S-ON
signal is turned O(N. ) — A At power ON. — D
L During high-speed
servomotor rotation — B, C
after a reference input.
Cause of the Problem Solution
Check and correct wiring. (Check
A Incorrect servomotor wiring. for U-, V-, and W-phase wiring
errors.)
Position or speed reference input :

B is too large. Lower the reference input values.
Incorrect reference input gain set- | Check and correct parameter set-
tings. tings.

Defective circuit board (1PWB). Replace servo amplifier.
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n A1, A72

A.71: Overload: High Load
A.72: Overload: Low Load.

The alarm output, status, and remedy for A.71 are the same as for A.72.

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON ON OFF
Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When Servo ON (S-ON)
signal is turned ON.

—— A At power ON.

When speed reference
is entered.

No servomotor
rotation.

During servomotor
operation.

Cause of the Problem

Solution

Incorrect or disconnected servo-
motor wiring.

Check wiring and connectors at
the servomotor.

Load greatly exceeds rated
torque.

Reduce load torque and inertia.
Otherwise, replace with a larger
capacity servomotor.

Defective circuit board (1PWB).

Replace servo amplifier.
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Overload Characteristics

Servo amplifiers have a built-in overload protection function that protects the servo
amplifiers and servo motors from overload. Allowable power for the servo amplifi-
ers is limited by the overload protective function, as shown in the figure below.

The overload detection level is set under hot start conditions at a servomotor ambient
temperature of 40°C.

10,000

Low Overload
Region (A.72)

1,000

D
()
£
o 100
E’ High Overload
© Region (A.71)
()
o
O 10
5
1

Rated torque + Maximum torque
2

Motor Torque

Approximate

Rated torque Maximum Torque

Note: The overload protection characteristics of A and B in the figure are applicable when the servo ampli-
fier is combined with one of the following servomotors:

A: SGMAH or SGMPH servomotor with a maximum capacity of 400W, 100V and 200V only.
B: Other servomotors similar to the SGMAH, SGMPH, SGMGH, SGMSH, and SGMUH.
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| A.73
A.73: Dynamic Brake Overload

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When the Servo OFF (/S-ON
signal is turned ON. ( ) — A At power ON. — B
Cause of the Problem Solution
The product of the square of rotational motor .
speed, the combined inertia of the motor, » Reduce the rotational speed.
A and load (rotation energy) exceeds the * Decrease the load inertia.

capacity of the dynamic brake resistor built » Minimize use of the dynamic brake.
into servo amplifier.

B Defective circuit board (1PWB). Replace servo amplifier.
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[} A.74

A.74: Overload of Surge Current Limit Resistor

Display and Outputs

Alarm Outputs
Alarm Code Output

ALO1 ALO2 ALO3
ON ON ON OFF

ALM Output

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When main circuit power
is turned ON or OFF. — A At power ON. —B
Cause of the Problem Solution

A Frequently turning the main circuit | Do not repeatedly turn ON/OFF
power ON/OFF. the main circuit power.

B Defective circuit board (1PWB). Replace servo amplifier.
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[} ATA

A.7A: Heat Sink Overheated
Heat sink temperature exceeds 100°C.

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor |  AB When control power E
operation. C,D is turned ON. ‘_
Cause of the Problem Solution
; Alter conditions so that the ambi-

The ambient temperature of the

A servo amplifier exceeds 55°C. gg’géemperature goes below

B Inadequate air flow around the Provide sufficient space as speci-
heat sink . fied.

C Fan stopped. Replace servo amplifier.
Servo amplifier is operating under

D overload. Reduce load.

E Defective servo amplifier. Replace servo amplifier.

Note:  Larger servo amplifiers (1.5kW., or larger) will display alarm A.10 if the
heat sink overheats.
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A.81

A.81: Absolute Encoder Backup Power Supply Error

Display and Outputs

Alarm Outputs

Alarm Code Output
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
Pno022=00r2 [ ABC

Pn002.2 =1

When parameter

Cause of the Problem

Solution

The following power supplies to the
absolute encoder both failed:

+ +5V supply

+ Battery power

Follow absolute encoder setup procedure.

Absolute encoder malfunctioned.

Replace servomotor.

Circuit board (1PWB) defective.

Replace servo amplifier.
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[} A.82
A.82: Encoder Checksum Error

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

When the sensing (SEN)
At power ON. — A B signal is ON and parameter |—— A
Pn002.2 =0 or 2.

During servomotor

operation. — AB
Cause of the Problem Solution
* Follow absolute encoder setup
A Error during encoder memory procedure.
check. » Replace servomotor if error
occurs frequently.
B Circuit board (1PWB) defective. Replace servo amplifier.
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| A.83
A.83: Absolute Encoder Battery Error

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON.

When parameter
Pn002.2=0o0r2 A B,C

When parameter

Pn002.2 = 1 — C
Cause of the Problem Solution
A » Disconnected battery. Check and correct battery con-
» Defective battery connection. nection.
Install a new battery while the
Battery voltage below specified control power to the servo ampli-
B value. fier is ON. After replacement,
Specified value: 2.7V. cycle the power OFF and ON
again.
C Defective circuit board (1PWB). Replace servo amplifier.*
* The replacement procedure is described in Section 9.1.3 Replacing the Bat-

tery for the Absolute Encoder

Note: No alarm will occur at the servo amplifier if the battery error occurs during
operation.
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[ ] A.84
A.84: Absolute Encoder Data Error

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

During servomotor

At power ON. — A operation.

Cause of the Problem Solution

Replace servomotor if error
occurs frequently.

Check and correct wiring around
the encoder, (grounding of servo-

A Malfunctioning absolute encoder.

B Operational error in encoder motor, separation of encoder and
caused by external noise power cables, insertion of toroi-
dal cores onto cables to reduce
noise, etc.)
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] A.85
A.85: Absolute Encoder Overspeed

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Not: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. —— A, B

Cause of the Problem Solution

A Absolute encoder turned ON at Turn ON power supply with the
motor speed exceeding 200rpm. servomotor stopped.

B Circuit board (1PWB) defective. Replace servo amplifier.
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[} A.86
A.86: Encoder Overheated

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

During servomotor operation. — A B i\ls\l?frrr:gée()c,?ﬂwtrol panel C,D
Cause of the Problem Solution

A The ambient temperature of the Alter conditions so that the ambi-
servomotor is high. ent temperature goes below 40°C
Servomotor is operating under
overload. Reduce load.

C Circuit board (1PWB) defective. Replace servo amplifier.

D Encoder defective. Replace servo amplifier.
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n A.bl, A.b2

A.bl: Reference Speed Input Read Error
A.b2: Reference Torque Input Read Error

The alarm output, status, and remedy for A.bl are the same as for A.b2.

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

During servomotor operation. —— A, B At power ON. —— A, B, C

Cause of the Problem Solution

A Error in reference read-in unit (A/ | Reset alarm and restart opera-
D Converter, etc.). tion.

Faulty reference read-in unit (A/D
Converter, etc.).

C Defective circuit board (1PWB). Replace servo amplifier.

Replace servo amplifier.
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| A.C1
A.C1: Servo Run Away

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When Servo ON (S-ON)
At power ON. — A signal is turned ON. A.B,C,D
| When parameter D
PnSOA.1=7. When the speed reference [ A B, C
is entered.
Within 1 to 3s after
power is turned ON. — A
| When parameter
Pn50A.1 7. A,B,CD
Cause of the Problem Solution
A Incorrect or disconnected Check wiring and connectors at
servomotor wiring. the servomotor.
Incorrect or disconnected Check wiring and connectors at
encoder wiring. the encoder.
C Defective encoder. Replace servomotor.
D Defective circuit board (1PWB). Replace servo amplifier.
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] A.CS8

A.C8: Absolute Encoder Clear Error and Multi-turn Limit Setting Error

Display and Outputs

Alarm Outputs
Alarm Code Output

ALO1 ALO2 ALO3
ON OFF ON OFF

ALM Output

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When resetting the multi-turn
At power ON. — 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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] A.C9

A.C9: Encoder Communications Error

Display and Outputs

Alarm Outputs
Alarm Code Output

ALO1 ALO2 ALO3
ON OFF ON OFF

ALM Output

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor operation. —— A, B, C At power ON. — A, B, C
Cause of the Problem Solution
A Incorrect or disconnected Check wiring and connectors at
encoder wiring. the encoder.
B Defective encoder. Replace servomotor.
C Defective servo amplifier. Replace servo amplifier.
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[} A.CA

A.CA: Encoder Parameter Error

Display and Outputs

Alarm Outputs
Alarm Code Output

ALO1 ALO2 ALO3
ON OFF ON OFF

ALM Output

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON. —— A, B
Cause of the Problem Solution
A Defective encoder. Replace servomotor.
B Defective servo amplifier. Replace servo amplifier.
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[} A.Cb
A.Cb: Encoder Echoback Error

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON. —— A B
Cause of the Problem Solution
A Incorrect or disconnected Check wiring and connectors at
encoder wiring. encoder.
B Defective encoder. Replace servomotor.
C Defective servo amplifier. Replace servo amplifier.
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] A.CC

A.CC: Multi-turn Limit Disagreement Alarm

Display and Outputs

Alarm Outputs

Alarm Code Output
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.

Cause of the Problem

Solution

Incorrectly set Multi-Turn Limit
A Setting parameter (Pn205) in the
servo amplifier.

Change the value in parameter
Pn205.

B No Multi-Turn Limit value set in
the encoder.

First verify that the Multi-Turn
Limit Setting parameter (Pn205)
is set correctly in the servo ampli-
fier. While in the active alarm
state, change the setting in the
encoder Multi-Turn Limit Setting
parameter (Pn205) using function
Fn013.
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[} A.d0

A.dO: Position Error Pulse Overflow

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF
Note: OFF:  Output transistor is OFF (alarm state).

ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor operation. At power ON.

— A

During high speed
rotation.

When a long reference
—— s entered during
normal operation.

B,C,D

When a properly entered
— reference pulse doesnot |—— E
generate a feedback pulse.

Cause of the Problem Solution

Servomotor wiring incorrect or
poor connection

Check wiring and connectors at
encoder.

Servo amplifier was not correctly
adjusted.

Increase speed loop gain (Pn100)
and position loop gain (Pn102).

Motor load was excessive.

Reduce load torque or inertia. If
problem persists, replace with a
larger capacity motor.

Position reference pulse fre-
quency was too high.

Increase or decrease reference
pulse frequency.

*Add smoothing function.
*Correct electronic gear ratio.

Circuit board (1PWB) defective.

Replace servo amplifier.




Sigma II User’s Manual

Chapter 9: Inspection, Maintenance, and Troubleshooting

A.E7

A.E7: Option Unit Detection Error

A.E7 occurs the first time the SGDH amplifier is used after disconnecting an option
unit. This alarm cannot be cleared with an alarm reset; instead, clear it with function

Fn014.
Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When the control power is
turned ON after disconnecting
an option unit

— A

When the control power
is turned ON with an option — B, C, D
unit connected.

Cause of the Problem Solution
The SGDH amplifier is used To use the SGDH amplifier after disconnecting
A immediately after disconnection of | the option unit, execute Fn014 (option unit
an option unit without clearing the | detection result clear), in the auxiliary function
unit detector. mode, and then cycle the power.
B Option unit connection is defective. | Check and correct the connection.
C Option unit is defective. Replace the option unit.
D Servo amplifier Replace the servo ampilifier.
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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 A B When the control power C
power supply is turned ON. ’ is turned ON.
Cause of the Problem Solution

» Check power supply.

One phase (L1, L2, or L3) of the | * Check wiring of the main circuit
A main circuit power supply is dis- power supply.

connected. + Check MCCB, noise filter, mag-
netic contactor.

There is one phase where the line
voltage is low.

C Servo amplifier defective. Replace servo amplifier.

Check power supply.

Note: A and B tend to occur in a servo amplifier with a capacity of S00W or
higher.
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| CPF00
CPF00: Digital Operator Transmission Error 1

This alarm is not stored in the alarm history.

Display and Outputs

Alarm Outputs

Alarm Code Output

ALO1 ALO2 ALO3
Not Applicable

ALM Output

Status and Remedy for Alarm

When the digital operator

is connected before or after A
the servo amplifier has been C
turned ON.

Ow

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 from noise source.

Digital operator defective. Replace digital operator.
D Servo amplifier defective. Replace servo amplifier.

Malfunction due to external noise.

(@)
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| CPFO01
CPFO1: Digital Operator Transmission Error 2

This alarm is not stored in the alarm history.

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
Not Applicable
Status and Remedy for Alarm
During servomotor L ABCD
operation. 1
Cause of the Problem Solution
Cable defective or poor contact . :
A between digital operator and . ghelck connbelzctor connections.
servo amplifier. eplace cable.
Malfunction due to external noise Separate digital operator and
cable from noise source.
C Digital operator defective. Replace digital operator.
D Servo amplifier defective. Replace servo amplifier.
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[ ] A.- -

A.- -1 Normal Operation

This is not an alarm display.

Display and Outputs
Alarm Outputs
Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF ON

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.
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9.2.2 Troubleshooting Problems with No Alarm Display
Use the tables below to identify the cause of a problem that causes no alarm display
and follow the described corrective procedure.
Turn OFF the servo system power supply before starting the shaded procedures.
Contact Yaskawa if the problem cannot be solved by carefully following the
described procedure.
Troubleshooting Table No Alarm Display
Symptom Cause Comment Solution

Servomotor does
not start

Power not connected

Check voltage between
power supply terminals.

Correct the power circuit.

Loose connection

Check terminals of connec-
tors (CN1, CN2).

Tighten any loose parts.

Connector (CN1) external
wiring incorrect

Check connector (CN1)
external wiring

Refer to connection diagram
and correct wiring.

Servomotor or encoder
wiring disconnected.

Reconnect wiring

Overloaded

Run under no load.

Reduce load or replace with
larger capacity servomotor.

No speed/position
references input

Check reference input pins.

Correctly input speed/position
references.

/S-ON is turned OFF

Check settings of parameters
Pn50A.0 and Pn50A.1.

Turn /S-ON input ON.

/P-CON input function set-
ting incorrect

Check parameter Pn000.1.

Refer to section 5.3.5 and set
parameters to match
application.

Reference pulse mode
selection incorrect.

Refer to section 5.2.2

Correct setting of parameter
Pn200.0.

Encoder type differs from
parameter setting.

Confirm whether incremental
or absolute encoder is used.

Set parameter Pn002.2 to the
encoder type being used.

P-OT and N-OT inputs
are turned OFF.

Refer to section 5.71.2.

Turn P-OT and N-OT input
signals ON.

CLR input is turned ON

Check status of error counter
clear input.

Turn CLR input OFF.

SEN input is turned OFF.

When absolute encoder is
used.

Turn SEN input ON.

Servomotor

-
then stops 9 : 9-

Suddenly stops Alarm reset signal

during operation (/ALM-RST) is turned ON Rlemove catug.e °f| aIAaEm';I'g[P
and will not because an alarm - faarmorﬁste glgrlga ( ) )
restart occurred rom 0 :

Unstable servo-
motor speed.

Defective wiring
connection to the motor.

Check the connections of the
power lead (U-, V-, and
W-phases) and the encoder
connectors.

Tighten any loose terminals or
connectors
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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
wire, with impedance not
exceeding several hundred
ohms

Speed/position reference
input wire 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
overheated

Ambient temperature too
high

Measure servomotor ambient
temperature.

Reduce ambient tempera-
ture to 40°C maximum.

Servomotor surface dirty

Visual check

Clean dust and oil from
motor surface.

Overloaded

Run under no load.

Reduce load or replace with
larger capacity servomotor.

Abnormal noise

Incorrect mechanical
mounting

Servomotor mounting screws

loose?

Tighten mounting screws.

Coupling not centered?

Center coupling.

Coupling unbalanced?

Balance coupling.

Bearing defective

Check noise and vibration
near bearing.

Consult your Yaskawa
representative if defective.

Machine causing vibra-
tions

Foreign object intrusion, dam-
age, or deformation of sliding
parts of machine.

Consult with machine
manufacturer.

Speed reference 0V
but servomotor
rotates.

Speed reference voltage
offset applied

Adjust reference offset.
Refer to sections 7.2.4 and
7.2.5
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9.2.3 Alarm Display Table

A summary of alarm displays and alarm code outputs is given in the following table.

Alarm Display Table
Alarm Alarm Code Output ALM o
. Alarm Name Description
Display | ALO1 | ALO2 | ALO3 | Output
A.02 Parameter Breakdown* Eliaiﬁghnq;jlata of servo amplifier
A03 Main Circuit Encoder Detection data for power circuit
) Error is abnormal.
OFF OFF OFF OFF . The parameter setting is outside
A.04 Parameter Setting Error* the aFI)IowabIe setting ?ange.
. Servo amplifier and servomotor
A.05 ggrmvgmg:%rnagsrémphfler capacities do no match each
other.
o t or Heat Sink An overcurrent flowed through
vercurrent or Heat Sin the IGBT.
A.10 ON OFF OFF OFF Overheated™™ Heat sink of servo amplifier was
overheated.
A.30 Regeneration Error » Regenerative circuit is faulty
) Detected * Regenerative resistor is faulty.
ON ON OFF OFF R . q
; egenerative energy exceeds
A-32 Regenerative Overload regenerative resistor capacity.
Main circuit DC voltage is
A40 Overvoltage excessively high.
OFF OFF ON OFF Main Gireuit DC vort -
ain circui voltage is
A4l Undervoltage excessively low. 9
A51 ON | OFF | ON OFF | Overspeed 5?5222.’&2'5%?5# of the motor is
The motor was operating for
T several seconds to several tens
ATt Overload: High Load of seconds under a torque
largely exceeding ratings.
The motor was operating
A.72 Overload: Low Load continuously under a torque
largely exceeding ratings
ON ON ON OFF When the dynamic brake was
A.73 Dynamic Brake Overload 25(?22%80?2002%390?&%}/
dynamic brake resistor.
A74 Overload of Surge The main circuit power was
) Current Limit Resistor frequently turned ON and OFF.
A7A Heat Sink Overheated ** | The heat sink of servo amplifier
*  These alarms are not reset by the alarm reset signal (/ALM-RST). Eliminate the cause of
the alarm and then turn OFF the power supply to reset the alarms.
** This alarm display appears only within the range of 30W to 1kW.
Notes: OFF: Output transistor is OFF.

ON: Output transistor is ON.
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Alarm

Alarm Code Output

ALM

. Alarm Name Description
Display | ALo1 | ALO2 | ALO3 | Output i
All the power supplies for the abso-
A.81 gbsiluteEEncgder lute encoder have failed and position
ackup krror data was cleared.
A82 Encoder Checksum The checksum results of encoder
: Error* memory is abnormal.
A.83 Absolute Encoder Battery voltage for the absolute
) Battery Error encoder has dropped.
A.84 éﬁi‘:&lte Encoder Data Received absolute data is abnormal.
OFF OFF OFF OFF The encoder was rotating at high
A.85 ét\)lzglslé)t:egncoder speed when the power was turned
ON.
A.86 Encoder Overheated ;I;ht%(i)n;(iegrﬂlal temperature of encoder
A b1 Reference Speed Input | The A/D converter for reference
) Read Error speed input is faulty.
Ab2 Reference Torque Input | The A/D converter for reference
) Read Error torque input is faulty.
A.bF System Alarm®* Q n?gﬁ;le;T error occurred in the servo
A.C1 Sglt'écc)tg;/errun The servomotor ran out of control.
,’Eﬁ?)?IgLedEncoder Clear The multi-turn for the absolute
A.C8 Multi-Turn Limit encoder was not properly cleared or
Setting Error* set.
A.CO ON OFF ON OFF Encoder Communications between servo
: Communications Error* | amplifier and encoder is not possible.
A.CA E;‘r‘;‘:ﬂer Parameter Encoder parameters are faulty.
ACb Encoder Echoback Contents of communications with
: Error*® encoder is incorrect.
: o Different multi-turn limits have been
ACC | ON | OFF | ON OFF | Mult-Tum Limit setin the encoder and servo
9 amplifier.
Position Error Pulse Position error pulse exceeded
A.d0 ON ON OFF OFF Overflow parameter (Pn505).
AE7 | OFF | ON ON oFf | Option Unit Detection |- 5ption unit detection fails.
Power Line Open One phase is not connected in the
AF1 OFF ON OFF OFF Phase main power supply
CPFO00 .- Digital operator (JUSP-OP02A-2)
Not Specified ?;ggih?sps?git%rrror fails to communicate with servo
CPFO1 amplifier (e.g., CPU error).
A.-- OFF | OFF | OFF | ON Not an error Normal operation status
*  These alarms are not reset by the alarm reset signal (/ALM-RST). Eliminate the cause of
the alarm and then turn OFF the power supply to reset the alarms.
** This alarm display appears only within the range of 30 to 1000W.
Notes: OFF: Output transistor is OFF.

ON: Output transistor is ON.
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9.2.4 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)
A.91 ON OFF OFF Overload occurs. If the warning is ignored and
operation continues, an overload
alarm may result.
This warning occurs before the
. regenerative overload alarm (A.32)
A.92 OFF ON OFF gsgﬁg:aatlve occurs. If the warning is ignored and
operation continues, a regenerative
overload alarm may result.
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Notes:
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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............cccceevviiiniiieiiiiennien, A-2
A.2 Connecting the CP-9200SH Servo Controller Module (SVA) .....cccocvevevvennennns A-3
A.3 Connecting the GL-series B2813 Positioning Module ...........cccceeveiierciieennennnns A-4
A.4 Connecting OMRON's C500-NC221 Position Control Unit........ccccceceereeruennene A-5
A.5 Connecting OMRON's C500-NC112 Position Control Unit........ccccccceevvenuennee A-6
A.6 Connecting MITSUBISHI's AD72 Positioning Unit.........cccccecerieninieneenennene A-7
A.7 Connecting MITSUBISHI's AD75 Positioning Unit.........cccccoceveeninieneenennen. 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
L1C
L2C
L1
L2 Servomotor
Yaskawa's L3
MC20 *4 U A()
MC Unit SV1 Vv
] m B (2)
PA O Pl PAO W c®)
*PA ‘ ‘ "PAO D
PB i l ] l PBO D (4)
*PB l l *PBO m
pc -8 l : PCO L @
*PC 6 Pl *PCO Lo
VREF ; : o : VREF |
SG ; ‘ SG CN2
BAT 12 T BAT (+)
BATO 7 ; BAT (-)
+24V 12 ! } +24VIN
SVON ‘ : SON
PCON 1: X X PCON
SEN (> T SEN
0SEN 15 } | SG
ALMRST ! ! ALMRST
ALM 1(73 i i ALM+
ALMO O ALM-
N
FG (connector frame) -

These pin numbers are the same for SV2 to SV4.
F 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). In this example, the servo amplifier is used in Speed Control Mode.

Servopack Servomotor
SGDM
L1c
‘ L2c U
Yaskawa's L1 A (1)
CP9200SH SVA Lo V\C 5@
- @ @ D (4)
CN
~
T T
+24V ;; m +24VIN b @
DOO l i 40 SON o
DO1 ‘2‘; i i :; PCON N’
DO2 ‘ ‘ NOT CN2
DO3 ‘2‘2 : : 22 POT
DO4 ‘ ALMRST
b2 O2 : : % TGON+
! ! TGON-
b1 O3 ; : ;2 VCMP+
| | VCMP-
plo O3 ; ; §§ SRDY+
! ; SRDT-
DI3 3‘5‘ : : - ALM+
024V : ! 32 ALM-
T 21— BAT()
1 T — BAT (-)
SENS () ! ! SEN
SENSG 3 ; !
INA y : : VREF
ov O ; ‘
TLIMP . ‘ TREF
TLIMPG O ;
3 :
[}
PEE 13 PBO
pc O14 1 PCO
pcL (O12 ‘
PGOV 9 ;
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

Servomotor

024 V+24 v Yaskawa's
w
JAMSCB2813
O
20 SERVO
NORMAL PULS
0O DECELERA *PULS
5 TION LS SIGN
START “SIGN
O STOP CLR
*CLR
ov

* . 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.
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A.4 Connecting OMRON's C500-NC221 Position Control Unit

The following diagram shows an example of connecting to an OMRON C500-NC221
Position Control Unit. In this example, the servo amplifier is used in Speed Control

Mode.
Servopack
SGDM
L1C Servomotor
A1
1/0 Power Supply L2C v B (2\)
C500NC221 Ve >+24V L1 v @)
(Made by OMRON) L » 024 V. L2 W c@
X axis (Y axis) L3 @ D (4
ON when A
+24V positioning i L
( canceled. D
CCWL. ’
ON when| i
STPX — 4 proximity is
ORGX detected, CN2
EMGX CN1
CWLX
DC GN ALM=*
DC GN ALM- POT )42
3Ry
+24VIN
*24V NOT (43, 024V
4RY
OUT1X SON
XOUT VREF (TREF)
XAG SG
XA PAO
XA *PAO
XB PBO
XB *PBO
XC PCO
XC *PCO
oV SG
*2 Connec @
tor 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 the Servopack.

* . Connect the shield wire of the I/O cable to the connector shell.

*.  Pindicates twistedpair wires.

Notepnly 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 1/0O Power Supply
Made by OMRON I+
(Made by Lo
+12V[ 1 1B
CW LIMEF-2A )
CCW LIMIg ’
EMERGENCY STQ 3
EXTERNAL | . 6
INTERRUPT j
ORIGIND
ORIGIN PROXIMIFY4B ’
LOCAly-5A

LRX01/A2

1019

o< a

12V0V

87 1Ry, 1
%
w24y 1] 3]

+B5V

Servopack .

-1 External
]

power

supply
_+24V

*. 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.

NoteOnly signals applicable to OMRON's C500NC112 Position Control Unit and Yaskawa's SGDM Servopack

are shown here.
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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 Servomotor
1/0 Power Supply L1C A (1)
[ = 1 > +24 L2C B (2
it L1
AD 72 | +24V= »024 V. L2 C (3)
(Made by MITSUBISHI}2 L3 D (4)

CONT @

1 ) ON whenj
srory2 o'y e
DO —0 o—qy{:N when $

proximity i
etected. 47/

+24VIN

SVON'Y 5 SON
3 [cNA]
ALM+ v
READY] , 1Ry POT
50— ALM-
> VREF (TREFNOT 043 024V

SG

*3 Connector
shell

*. The ALM signal is output for approximately two seconds when the power is turned ON. Take this into consid

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.

*. P indicates twistedpair wires.

NoteOnly signals applicable to Mitsubishi's AD72 Positioning Unit and Yaskawa's SGDM Servopack are shown
here]



Sigma II User’s Manual Appendix A: Host Controller Connection Examples

A.7 Connecting MITSUBISHI's AD7S 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
L1C A
L2C v B (2)
1/0 Power Supply :::23 @ D (4)
i v o0
AD75 ! - | L
(Made by Mitsubishijt24v —— > 024V
X axis
(Y axis)
26
9 1Ry
READYO—L—— | 5 o4
ON when
14 ol positioninglis +24
sTOP { canceled. }
CN1 SON
11 — ON whe
DOG 0 0—¢ proximitgis POT
detected.
24 19/ PCO NOT 024V
PGO |25 zoi PCO
o 1RV 314 ALM+
1R
2
32N ALM-
PULSE 3 7y PULSE
21 8 () *PULSE
4 114 SIGN
SIGN 122 125 *g 16N
2.2KW
— 154y CLR
| I
5 14 *CLR

CLEAR | 23

* 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.

Bl Parameters......cooouiiiiiiiiieeee e s B-2
B2 SWIECRES .. e B-5
B.3  Input Signal SEIECtIONS .......ceeeeiiiieeiiieeiie ettt e B-9
B.4  Output Signal SEleCtiONS.....c.ueeeiiiiieiiieciiieeciee ettt ee e eeevee e B-11
B.5  Auxiliary FUNCHONS .....ccviieiiiiiiie ettt B-12
B.6 MONItOT MOAES ....oouiiiiiiiiiiiieeiie ettt st B-13
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B.1 Parameters

The following list shows parameters and their settings.

Category P;Lanr:]be(at?r Name Unit SRZtrt:gg g:{:ﬁg Reference

Pn000* Function Selection Basic Switches — — 0000 55 13 15

S 5.1.2
T o Function Selection Application ey
n2 5.5.7
5 § Function Selection Applicati 52.8
25 unction Selection Application L L 50
5 S Pn002* Switches 0000 5527%

= 7.
Pn003 guwr?tcc;[rl'n%ns %electlon Application . . 0002 6.5

Pn100 Speed Loop Gain Hz 1 to 2000 40 6.2.1

Pn101 Speed Loop Integral Time Constant 0.01ms 51152500 2000 6.2.1

Pn102 Position Loop Gain s 1 to 2000 40 6.2.1
Pn103 | Inertia Ratio % 0 to 10000 0 02 L

Pn104 2nd Speed Loop Gain Hz 1 to 2000 40 —

2nd Speed Loop Integral Time 15to

Pn105 Constant 0.01ms 51200 2000 —

Pn106 2nd Position Loop Gain s 1 to 2000 40 —
Pn107 Bias rom 0 to 450 0 6.2.4
Pn108 Bias Width Addition ref. units 0 to 250 7 6.2.4
» Pn109 Feed-Forward % 0to 100 0 6.2.2
c % Pn10A Feed-Forward Filter Time Constant 0.01ms 0 to 6400 0 5.2.5
8 g Pn10B* Gain-Related Application Switches — — 0000 6.2.5
6_“ Pn10C Mode Switch Torque Reference % 0 to 800 200 6.2.5
Pn10D Mode Switch Speed Reference rom 0 to 10000 0 6.2.5
Pn10E Mode Switch Acceleration 10rpm/s 0 to 3000 0 6.2.5
Pn10F Mode Switch Error Pulse ref. units 0 to 10000 0 6.2.5
Pn110* Online Autotuning Switches — — 0010 6.3.4
Pn111 Speed Feedback Compensation*** % 1 to 500 100 6.2.6

Reserved parameters (Do not .

Pn112 change.) % 0 to 1000 100

Pn113 — 0 to 10000 1000 —

Pn114 — 0 to 400 200 —

Pn115 — 0 to 1000 32 —

Pn116 — 0 to 1000 16 —

Pn117 % 20 to 100 100 —

*  After changing this parameter, cycle the main circuit and control power supplies to enable the new
settings.
*%

*%% The setting of parameter Pn111 is valid only when parameter Pn110.1 is set to O.

The multi-turn limit is valid only when parameter Pn002.2 Absolute Encoder Usage is set to "2". The
value will be processed in the range of "+32767 to -32768" for other settings even if the value is changed.
There is no need to change the multi-turn limit except for in special cases. Be careful not to change the
setting unless necessary.

B-2




Sigma II User’s Manual

Appendix B: List of Parameters

Parameter : Setting Default
Category Number Name Unit Range Setting Reference
Pn118 % 20 to 100 100 —
Pn119 s 1 to 2000 50 —
Pn11A 0.1% 1 to 2000 1000 —
» Pn11B Hz 1to 150 50 —
2 Pn11C Hz 1 t0 150 70 —
§ Pn11D Reserved parameters (Do not % 1to 150 100 —
g Pn11E | change). % 110 150 100 —
5 Pn11F ms 1 to 2000 0 —
© Pn120 0.01ms 1to 51200 0 —
Pn121 Hz 10 to 250 50 —
Pn122 Hz 0 to 250 0 —
Pn123 % 0 to100 0 —
Position Control Reference Selection
Pn200* Switches — — 0000 5.2.2
Pn201* PG Divider p/r 11663504 16384 5.2.3
» Pn202* Electronic Gear Ratio (Numerator) — 1 to 65535 4 525
O . . .
= Electronic Gear Ratio (Denominator) .
Gé Pn203* (See note 3). 1 to 65535 1 5.25
[0
© Position Reference Accel/Decel
a Pn204 Parameter 0.01ms 0 to 6400 0 6.1.2
.é Pn205* Multi-Turn Limit Setting™* rev 0to 65535 | 65535 5.7.2
‘@
g Pn206 Reserved parameter (Do not change). P/rev ggg;g 16384 —
Pn207* Position Control Function Switches* — — 0000 g%g
Position Reference Movement
Pn208* Averaging Time 0.01ms 6 to 6400 0 6.1.2
0.01Vv/ 150 to
Pn300 Speed Reference Input Gain rated 3000 600 5.2.1
speed
” Pn301 Speed 1 rpom 0 to 10000 100 5.2.6
% Pn302 Speed 2 rom 0 to 10000 200 5.2.6
E Pn303 Speed 3 rpm 0 to 10000 300 5.2.6
z Pn304 Jog Speed rpm 0 to 10000 500 532
§ Pn305 Soft Start Acceleration Time ms 0 to 10000 0 6.1.1
c% Pn306 Soft Start Deceleration Time ms 0 to 10000 0 6.1.1
Speed Reference Filter Time
Pn307 Constant 0.01ms 0 to 65535 40 —
Pn308 Speed Feedback Filter Time Constant 0.01ms 0 to 65535 0 6.2.6

* After changing these parameters, cycle the main circuit and control power supplies to enable the new

ek

settings.

The multi-turn limit is valid only when parameter Pn002.2 Absolute Encoder Usage is set to "2". The
value will be processed in the range of "+32767 to -32768" for other settings even if the value is changed.
There is no need to change the multi-turn limit except for in special cases. Be careful not to change the
setting unless necessary.
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Category PsLar;nbeetc:r Name Unit SReatrt:gg g:{:ﬁg Reference
Pn400 Torque Reference Input Gain O.E(X{qrg(teed 10 to 100 30 5.2.7
) Pndo1 | foraue Reference Filter Time 0.01ms | 01065535 | 100 6.1.5
% Pn402 Forward Torque Limit % 0 to 800 800 51.3
% Pn403 Reverse Torque Limit % 0 to 800 800 5.1.3
5_? Pn404 Forward External Torque Limit % 0 to 800 100 5.1.3
% Pn405 Reverse External Torque Limit % 0 to 800 100 51.3
'§ Pn406 Emergency Stop Torque % 0 to 800 800 51.2
Pn407 Speed Limit during Torque Control rom 0 to 10000 10000 5.2.7
Pn408 Torque Function Switches — — 0000 6.1.6
Pn409 Notch Filter Frequency Hz 50 to 2000 2000 6.1.6
Pn500 Positioning Completed Width ref. units 0 to 250 7 5.5.3
" Pn501 Zero Clamp Level rpm 0 to 10000 10 543
% Pn502 Rotation Detection Level rom 1 to 10000 20 555
§ Pn503 \?Vﬁgﬁwd Coincidence Signal Output rpm 0 to 100 10 5.5.4
% Pn504 NEAR Signal Width ref. units 1 to 250 7 5.5.8
[&]
s Pn505 | Overflow Level 256 ref. | 11032767 | 1024 6.2.1
§ PNn506 ?irrikee Reference Servo OFF Delay 10ms 0 to 50 0 544
Pn507 Brake Reference Output Speed Level rpm 0 to 10000 100 544
Pn508 m'r?g ,\f/‘l’gtg‘raokseﬁaetfg;e“ce Output 10ms 10 to 100 50 5.4.4
Pn509 Momentary Hold Time ms 20 to 1000 20 5.5.9
;f, Pn50A* Input Signal Selections 1 — — 2100 5.3.3
OE’ Pn50B* Input Signal Selections 2 — — 6543 5.3.3
% Pn50C* Input Signal Selections 3 — — 8888 5.3.3
% Pn50D* Input Signal Selections 4 — — 8888 5.3.3
5 Pn50E* Output Signal Selections 1 — — 3211 5.3.4
% Pn50F* Output Signal Selections 2 — — 0000 5.3.4
® Pn510* Qutput Signal Selections 3 — — 0000 5.34
Pn511 Reserved parameter (Do not change). — — 8888 —
Pn512* Output Signal Reversal Settings — — 0000 5.3.4
" 0to
5 Pn600 Regenerative Resistor Capacity ** 10W capac- 0 5.6.1
g -oqE-S ity***.
og 0to
& Pn601 Reserved parameter (Do not change.) — Ci?)fﬁf' 0 —

ek

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.

*%% 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.

Parameter

Digit
Place

Name

Setting

Description

Default
Setting

Pn000
Function Selection Basic Switches

Direction
Selection

Sets CCW as forward direction.

Sets CW as forward direction (reverse rotation
mode).

Control Method
Selection

Speed control (analog reference).

Position control (pulse train reference).

Torque control (analog reference).

Internal set speed control (contact reference).

Internal set speed control (contact reference)/Speed
control (analog reference).

Internal set speed control (contact reference)/Position
control (pulse train reference).

Internal set speed control (contact reference)/Torque
control (analog reference).

Position control (pulse train reference)/Speed control
(analog reference).

Position control (pulse train reference)/Torque control
(analog reference).

Torque control (analog reference)/Speed control
(analog
reference).

Speed control (analog reference)/Zero clamp.

Position control (pulse tra.in reference)/Position
control (Inhibit)

Axis Address

Sets servo amplifier axis address.

Reserved

Pn001
Function Selection Application Switches

Servo OFF or
Alarm Stop
Mode

Stops the motor by applying dynamic brake (DB).

Stops the motor by applying dynamic brake (DB) and
then releases DB.

Makes the motor coast to a stop state without using
the dynamic brake (DB).

Overtravel
Stop Mode

Same setting as Pn001.0 (Stops the motor by
applying DB or by coasting.)

Sets the torque of Pn406 to the maximum value,
decelerates the motor to a stop, and then sets it to
servo lock state.

Sets the torque of Pn406 to the maximum value,
decelerates the motor to a stop, and then sets it to
coasting state.

AC/DC Power
Input Selection

Not applicable to DC power input: Input AC power
supply through L1, L2, and (L3) terminals.

Applicable to DC power input: Input DC power supply
through (+)1 and (-) terminals.

Warning Code
Qutput Selec-
tion

ALO1, ALO2, and ALO3 output only alarm codes.

ALO1, ALO2, and ALO3 output both alarm codes and
warning codes. While warning codes are output,
ALM signal output remains ON (normal state).
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Digit . - Default
Parameter Place Name Setting Description Setting
" Speed Control 0 None.
2 O‘E,ﬁgn entre 1 Uses T-REF as an external torque limit input.
[$)
S 0 (T-REF 2 Uses T-REF as a torque feed-forward input. 0
17} Terminal —
c Allocation) 3 Uses T-REF as an external torque limit input when
2 P-CL and N-CL are ON.
§ Torque Control 0 None.
S8 | 1 | Rer 0
&g s Terminal 1 Uses V-REF as an external speed limit input.
B Allocation)
§ 0 Uses absolute encoder as an absolute encoder.
5 2 Absolute 1 Uses absolute encoder as an incremental encoder. 0
3 Encoder Usage 2 Uses absolute encoder as an absolute encoder.
S Uses multi-turn limit.
L
3 Not used. 0 — 0
0 Motor speed: 1V/1000rpm. 2
1 Speed reference: 1V/1000rpm.
2 Torque reference: 1V/100%.
® 3 Position error:  0.05V/1 reference units.
% Analog 4 Position error:  0.05V/100 reference units.
'§ Monitor 1 5 Reference pulse frequency (converted to rpm): 1V/
(2 ;{orfque 1000rpm.
2 0 Moritor - 6 Motor speed x 4: 1V/250rpm.
£ 7 Motor speed x 8: 1V/125rpm.
N Q
S a 8 0
< 1 Analog
as Monitor 2 9
= Speed
Q2 Reference A
3 Monitor B
s c Reserved parameter (Do not change.).
2
ug_, D
E
F
2 Not used. — — 0
3 Not used. — — 0
0 Uses internal torque reference as the condition (Level
setting: Pn10C).
o 1 Uses speed reference as the condition (Level
% setting: Pn10D).
= Mode Switch . ™ -
S 0 : Uses acceleration as the condition (Level setting: 0
3 Selection 2 Pn10E).
‘ﬂo_né 3 Uses error pulse as the condition (Level setting:
£ T Pn10F).
5 4 No mode switch function available.
<
c 1 Speed Loop 0 PI control. 0
8 Control Method 1 IP control.
2 Not used. 0 — 0
3 Reserved Oto2 Reserved parameter. (Do not change). 0
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Digit . - Default
Parameter Place Name Setting Description Setting
0 Tunes only at the beginning of operation.
% Online Auto-
Qo 0 tuning Method 1 Always tunes. 0
.~§ 2 Does not perform autotuning.
a Speed Feed- 0 Enabled.
o 2 1 back Compen- 1
=5 sation 1 Disabled.
a5 Selection
= — -
Z Friction Com- 0 Friction compensation: Disabled.
2 2 pensation 1 Friction compensation: Small. 0
= Selection 5 Frict —
o riction 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.
ﬁ 3 A phase + B phase (x2), positive logic.
.~§ 0 Reference 4 A phase + B phase (x4), positive logic. 0
2 Pulse Form 5 Sign + pulse, negative logic.
% 6 CW + CCW, negative logic.
% 7 A phase + B phase (x1), negative logic.
(%) - -
o8 8 A phase + B phase (x2), negative logic.
I % 9 A phase + B phase (x4), negative logic.
c
o @ 0 Clears error counter when the signal goes high.
o 1 E'l’ror %‘?U”t?" 1 Clears error counter at the rising edge of the signal. 0
- ear Signa
e Form g 2 Clears error counter when the signal goes low.
§ 3 Clears error counter at the falling edge of the signal.
S 0 Clears error counter at the baseblock.
:‘% 2 Clear 1 Does not clear error counter. (Possible to clear error 0
g Operation counter only with CLR signal).
2 Clears error counter when an alarm occurs.
) ) 0 Reference input filter for line driver signals.
3 Filter Selection - - - 0
1 Reference input filter for open collector signals.
0 Position 0 Acceleration/deceleration filter.
2 0 Reference :
S Filter Selection 1 Average movement filter.
Ug) 1 Position 0 Disabled.
c .
S Control Option 1 Uses V-REF as a speed feed-forward input.
(&)
~c 2 —
[N
= 0
oo
c
S
c 3 —
9
%
o
o
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Digit ' or Default
Parameter Place Name Setting Description Sefting
A 0 Notch Filter 0 Disabled.
S Selection 1 Uses a notch filter for torque reference.
& 1
S 2
®2
g .
- E Not used. — _
3 3
(&)
()
=]
g
o
|_
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B.3 Input Signal Selections

The following list shows input signal selections and their default settings.

Digit . - Default
Parameter Place Name Setting Description Setting
Sets the input signal allocation for the
) ) 0 sequence to the same one as for the
0 :\qut Signal Allocation SGDB servo amplifier. 0
ode
1 Possible to freely allocate the input
signals.
0 Inputs from the SI0 (CN1-40) input
terminal.
1 Inputs from the SI1 (CN1-41) input
terminal.
2 Inputs from the SI2 (CN1-42) input
terminal.
3 Inputs from the SI3 (CN1-43) input
terminal.
4 Inputs from the SI4 (CN1-44) input
terminal.
5 Inputs from the SI5 (CN1-45) input
terminal.
6 Inputs from the SI6 (CN1-46) input
terminal.
Pn50A 1 /S-ON Signal Mapping 7 Sets signal ON. 0: SI0
(Servo ON when low.) 8 Sets signal OFF. :
9 Inputs the reverse signal from the SI0
(CN1-40) input terminal.
A Inputs the reverse signal from the SI1
(CN1-41) input terminal.
B Inputs the reverse signal from the SI2
(CN1-42) input terminal.
c Inputs the reverse signal from the SI3
(CN1-43) input terminal.
D Input the reverse signals from the Sl4
(CN1-44) input terminal.
E Inputs the reverse signal from the SI5
(CN1-45) input terminal.
F Inputs the reverse signal from the SI6
(CN1-46) input terminal.
/P-CON Signal Mapping .
2 (Pcontrol when low.) OtoF Same as above. 1: S
P-OT Signal Mapping .
3 (Ovetravel when high.) OtoF Same as above. 2: SI2
N-OT Signal Mapping .
0 (Overtravel when high.) OtoF Same as above. 3: SI3
/ALM-RST Signal Mapping .
1 (Alarm reset when low.) OtoF | Same as above. 4: Sl4
PnooB /P-CL Signal Mappi
- ignal Mapping .
2 (Torque control when low.) OtoF | Same as above. 5: SI5
3 /N-CL Signal Mapping 0to8 | Same as above. 6: SI6

(Torque control when low.)
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Digit . _ Default
Parameter Place Name Setting Description Setting
/SPD-D Signal Mapping
0 (Internal Set Speed OtoF Same as above. 8: OFF
Selection)
/SPD-A Signal Mapping
1 (Internal Set Speed OtoF Same as above. 8: OFF
Pn50C Selection)
/SPD-B Signal Mapping
2 (Internal Set Speed OtoF Same as above. 8: OFF
Selection)
/C-SEL Signal Mapping .
3 (Control Mode Switching) OtoF | Same as above. 8: OFF
[ZCLAMP Signal Mapping .
0 (Zero Clamping) OtoF | Same as above. 8: OFF
/INHIBIT Signal Mapping
1 (Disabling Reference OtoF Same as above. 8: OFF
Pn50D Pulse)
/G-SEL Signal Mapping .
2 (Gain Switching) OtoF | Same as above. 8: OFF
3 (Reserved) OtoF Same as above. 8: OFF

*  When Pn50A.0 is set to 0 for the SGDH servo amplifier, only the following modes are compati-
ble: Pn50A.1=7, Pn50A.3=8, and Pn50B.0=8.
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B.4 Output Signal Selections

The following list shows output signal selections and their default settings.

Digit . - Default
Parameter Place Name Setting Description Setting
0 Disabled.
1 Outputs from the SO1 (CN1-25, 26) output
. terminal.
Mapping 2 Outputs from the SO2 (CN1-27, 28) output :
terminal.
3 Outputs from the SO3 (CN1-29, 30) output
Pn50E terminal.
/V-CMP Signal .
1 Mapping Oto3 Same as above 1: SO1
/TGON Signal .
2 Mapping Oto3 Same as above 2: S02
/S-RDY Signal .
3 Mapping Oto3 Same as above 3: S03
/CLT Signal
0 Mapping Oto3 Same as above
1 {\\/I/LT Signal Oto3 Same as above
apping
PnSoF /BK Signal M
ignal Ma
2 ping 9 P Oto3 | Same as above 0: Not
/WARN Signal used
3 Mapping Oto3 Same as above
/NEAR Signal
0 Mapping Oto3 Same as above
Pn510 1 Reserved O0to3 | Same as above
2 Not used. 0 — 0
3 Not used. 0 — 0
Output Signal 0 Output signal is not reversed.
0 Reversal for
;%1 2(8""25 1 Output signal is reversed.
Output Signal 0 Output signal is not reversed. 0: Not
1 Reversal for :
Pn512 SO2 (CN-25 1 Output signal is reversed revgrse
and 26) '
Output Signal 0 Output signal is not reversed.
2 Reversal for
;%32(5)’\"25 1 Output signal is reversed.
3 Not used. — — 0

Notes: 1. When more than one signal is allocated to the same output circuit, data is output using OR logic.
2. Depending on the control mode, undetected signals are treated as OFF. For example, in the speed
control mode, the /COIN signal is treated as OFF.
3. Types of /WARN signals: Overload and regenerative overload.
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B.S Auxiliary Functions

The following list shows the available auxiliary functions.

Parameter Function
Fn000 Alarm traceback data display.
Fn001 Rigidity setting for online autotuning.
Fn002 JOG mode operation.
Fn003 Zero-point search mode.
Fn004 (Reserved parameter).
Fn005 Parameter settings initialization.
Fn006 Alarm traceback data clear.
Fn007 Writing to EEPROM inertia ratio data obtained from online autotuning.
Fn008 Absolute encoder multi-turn reset and encoder alarm reset.
Fn009 Automatic tuning of analog (speed, torque) reference offset.
FnOOA Manual adjustment of speed reference offset.
Fn0OB Manual adjustment of torque reference offset.
Fn0OC Manual zero-adjustment of analog monitor output.
Fn0OOD Manual adjustment of analog monitor output gain.
FnOOE Automatic adjustment of motor current detection signal offset.
FnOOF Manual adjustment of motor current detection signal offset.
Fn010 Write protect setting (protects parameters from being changed).
Fn011 Motor model display.
Fn012 Software version display.
Fn013 Multi-Turn Limit Setting: Change when a Multi-Turn Limit Disagreement Alarm (A.CC) occurs.
Fn014 Clear Option Unit Detection Alarm (A.E7).
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B.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 Lenfﬁsrence Amount of position error

Un009 | Accumulated load rate % Dispiays effocive orque i 105 cycle.
Value for the processable regenerative

Un00A 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.

Un00C Input reference pulse counter — Displayed in hexadecimal.

Un00D Feedback pulse counter — Displayed in hexadecimal.
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Notes:
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C Examples of Standard Connections

The following diagrams show examples of standard servo
amplifier connections by specifications and type of control.

C.1 Single-Phase Power Supply Specifications ..........cccceevvieeriieniieesie e C-2
C.2 Three-Phase Power Supply Specifications (200V)......cccceeevvveeviieecieenciieeeiee e, C3
C.3 Three-Phase Power Supply Specifications (400V).......ccceeeeveeeviieniieeniieeeree e C4
C.4 Position Control MOde.......ccueiiuiiiiiiiiiiiiiee e C-5
C.5 Speed Control MOAE ........oeeuiiieiiieeiieeiee ettt seaee e C-6
C.6 Torque Control MOde.........cccuviiiiiieiiieeiie ettt ettt saee e ree e e e e C-7
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C.1 Single-Phase Power Supply Specifications

Single-Phase 200 to 230V,. or Single-Phase 100 to 115V,

(50/60Hz) (50/60Hz)
1MCCB lL) $)
L Power Power Alarm
I Noise filter OFF ON processing
= o IMC e -
Q10 ] O-

1MC SUPN___ | Besuretoattacha surge suppressor to the excitation
coil of the magnetic contactor and relay.

L2c SGDH Servo Amplifier : Optical
' encoder

Be sure to 00 \ tommtmmmms ‘
ground Be sure to properly prepare the
end of the shielded wire.
Reference speed:

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

ALO1 |Alarm code maximum output:

38k aL03 L Operating voltage: 30Vpc
Operating current: 20mApc

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

ALO3
PULS
CW ]
A phase.

PG dividing ratio output
Applicable line receiver

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

Position reference CLR

Open-collector
reference
power supply

Amount of S-phase rotation
PSO| Serial data output

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

Used only with
Backup battery 2.8 to 4.5V

(When using an absolute encoder).
SEN signal input

(When using an absolute encoder).

3.3kQ Speed coincidence detection

E. R /v-CcMp+ (ON when speed coincides)
Servo ON with 2Ry ON 5 0 ¥ =K = Servo ON T 5(5_:8{/'”{) Positioning completed
2RY e ) Har
P control with 2Ry ON |5 o [P-CONJA E_ 2K = Proportional control (P control)| ;coin-) Egrl;l]g}/:tzré)posmomng s
A o d
Forward run prohibited with P-LS OPEN '*_ :_:l; g pformﬁﬁeéun l'*' - /T-GON+ T-GON output
[ ' ! (ON at levels above the setting)
Reverse run prohibited with N-LS OPEN, E ¥ 2K r.gm;ﬁggun s /T-GON-
Alarm reset with 3Ry ON E ¥ i& = Alarm reset o $/S-RDY+ Servo ready output
g ' (ON when ready)
- - - - Forward current * = ~ /S-RDY-
Forward current limit ON with 6Ry ON % ’_D_& =K = limit ON
St R " .'*' " ALM+  Servo alarm output
imi i - = . Reverse curren ;
Reverse current limit ON with 7Ry ON 7RY  NcLla6 ¥ :_:; = limit ON T ] 32 A M- (OFF with an alarm)

J_——L Connector shell . .
= Photocoupler maximum output:
FG Operating voltage: 30Vpc

Connect shield to connector shell Operating current: 50mApg

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

C

1
o
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C.2 Three-Phase Power Supply Specifications (200V)

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

R&) S&) T&)

1MCCB

Noise filter

Power Power
OFF O

L

1MC

Alarm
processing

1MC

suP™___ |

o

i aha g et g

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

Be sure to

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

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

PULS
[ Kbhasel
A phase.
SIGN SIGNLIT
[ T \Pusion]e— 3
Position reference CLR CLRL15

Open-collector
reference
power supply

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

SEN signal input
(When using an absolute encoder).

Servo ON with 2Ry ON

P cela

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

Reverse run prohibited with N-LS OPEN

Alarm reset with 3Ry ON
Forward current limit ON with 6Ry ON

Reverse current limit ON with 7Ry ON

g Connector shell

Optical
encoder

[ o @
[
N/

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

37 ALO1 |Alarm code maximum output:

38 ALO3 Operating voltage: 30Vpc
-d: 39 Operating current: 20mApc
‘C ALO3

PG dividing ratio output
Aﬁglicable line receiver
SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

Amount of S-phase rotation
Serial data output

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

Speed coincidence detection
V-CMp+ (ON when speed coincides)

Sp. .

=K > Servo ON :'*’_ A ) 5(/(—:8'\/';‘;) Positioning completed
= - i (ON when positioning is
—_-K = Proportional control (P control) (COIN-)  completed)

v Forward run

=K = prohibited o /T-GON+ T-GON output

- -+ Reverse run "}' ¥ T-GON- (ON at levels above the setting)
3K = prohibited

_',& " Alarm reset o $//S-RDY+ Servo ready output

T, ' L/s.RDY- (ON when ready)

- - - Forward current * =~

=K = limit ON

o e ALM+  Servo alarm output

2 - Reverse current , ALM.  (OFF with an alarm)

Photocoupler maximum output:

*The time constant for the primary filter is 47us

FG
Connect shield to connector shell

Operating voltage: 30Vpc
Operating current: 50mApc

IP: Indicates twisted wire pairs.
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C.3 Three-Phase Power Supply Specifications (400V)

Three-Phase 380 to 480V,
(50/60Hz)
S

R4

1MCCB

T

) Q) o)

Noise filter

Power Power
OFF

ON

Alarm
processing

24Vpc £15%

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

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

A phase.

SIGN
ccw
B phas:

[

Position reference <

Open-collector
reference
power supply

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

SEN signal input
(When using an absolute encoder).

Servo ON with 2Ry ON

ST A

P control with 2Ry ON ov

Forward run prohibited with P-LS OPEN
Reverse run prohibited with N-LS OPEN
Alarm reset with 3Ry ON

Forward current limit ON with 6Ry ON

Reverse current limit ON with 7Ry ON

TR TR TR

WX W

- :_:l_( - Proportional control (P control),

—-
-

N
-

-

Be sure to attach a surge suppressor to the excitation
coil of the magnetic

contactor and relay.

Used only with

(/COIN-)

Optical
encoder

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

ALO1 |Alarm code maximum output:
38 Operating voltage: 30Vp¢
{': 39 ALO3 Operating current: 20mApc
{ ALO3

PG dividing ratio output
Applicable line receiver
SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

Amount of S-phase rotation
Serial data output

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

Speed coincidence detection
(ON when speed coincides)
Positioning completed
(ON when positioning is
completed)

Forward run
prohibited i /T-GON+ T-GON output
Reverse run '_'*’_ ¥ T-GON- (ON at levels above the setting)
prohibited
Alarm reset . ¥/S-RDY+ Servo ready output
! /S-RDY- (ON when ready)
Forward current * = =
limit ON

Servo alarm output
(OFF with an alarm)

Photocoupler maximum output:

*The time constant for the primary filter is 47us

-,L—L Connector shell
FG

Connect shield to connector shell

Operating voltage: 30Vpc
Operating current: 50mApc

IP: Indicates twisted wire pairs.
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C.4 Position Control Mode

Three-Phase 200 to 230V,
(50/60Hz)
RE, SL TS

) o) o)

1MCCB

— Power Power Alarm
Noise filter OFF  ON processing
iMC - -
1MC SUPN____ |  Besuretoattacha surge suppressor to the excitation
coil of the magnetic contactor and relay.

Optical
encoder

Be sure to

ground —= = \Be sure to properly prepare the

end of the shielded wire.

Torque reference:
+1 to +10V/rated motor torque (set by parameter)
ALO1 |Alarm code maximum output:

38 Operating voltage: 30Vpc
ALO3 Operating current: 20mAp¢c

ALO3
PULS -t
[ cwW ] < '
A phase L
SIGN - 33
CoW . PAQ)
[ B phase] -<: IPAO| pG dividing ratio output
Position reference CLR Applicable line receiver

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

Open-collector
reference
power supply

Amount of S-phase rotation
PSO| Serial data output

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

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

SEN signal input
(When using an absolute encoder).

+24V — .. oo JCOIN+ Positioning completed
Servo ON with 2Ry ON 5 RC ¥ I~ Servo ON . g(grl:lqg\l/gég)posmomng s
s «f /ICOIN-
P control with 2Ry ON 02&{ o ?l; = Proportional control (P control)
- "o F d
Forward run prohibited with P-LS OPEN | L3 ¥ 2K ~ponbited * - [T-GON+ T-GON output
e - - ' A (ON at levels above the setting)
Reverse run prohibited with N-LS OPEN | N-LS ¥ 2K~ et - /T-GON-
) 3Ry E— St o /S-RDY+ Servo ready output
Alarm reset with 3Ry ON JAh 4 3 :_:[; :—»Alarm reset ' |, < rov. (ON when ready)
Forward current limit ON with 6Ry ON SRy P-CL|45 E- :.;& - E,?]rl‘{vgﬁ current ALM S | oot
o -- o - + ervo alarm outpu
R t limit ON with 7Ry ON 7RY - - - Reverse current | ; P
everse current limi wi y IRY ¥ 2K~ limit ON ALM- (OFF with an alarm)
- - =K L

g Connector shell Photocoupler maximum output:
FG Operating voltage: 30Vpc

Connect shield to connector shell Operating current: 50mApc

*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.
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C.5 Speed Control Mode

Three-Phase 200 to 230V,

(50/60Hz)

1MCCBR$) Sé’) T$)

Noise filter

Power Power
OFF ON

P

]

MC

Alarm
processing

O——

1MC

sup~__ [

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

Be sure to
—_—

ground

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

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

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

SEN signal input
(When using an absolute encoder).

Servo ON with 2Ry ON

P control with 2Ry ON

Forward run prohibited with P-LS OPEN
Reverse run prohibited with N-LS OPEN
Alarm reset with 3Ry ON

Forward current limit ON with 6Ry ON

Reverse current limit ON with 7Ry ON

3.3kQ

K

Ty

Kk

7Ly

Optical
encoder

\

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

ALO1 |Alarm code maximum output:

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

PG dividing ratio output
Applicable line receiver
SN75175 or MC3486 manufac-
tured by T/I, or the equivalent

Amount of S-phase rotation

Used only with Serial data output

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

/V-CMP+ Speed coincidence detection

K ~ Servo ON . (ON when speed coincides)

l; = Proportional control (P control)

- S . Forward run
- 2K = prohibited : * - /T-GON+ T-GON output
- - - Reverse run T & T-GON- (ON at levels above the setting)
- 2K = prohibited
il& :—»Alarm reset e /S-RDY+ Servo ready output
pg I ' L/s.RDY- (ON when ready)
- oo~ Forward current * = ~
=K = limit ON
- R " o ALM+  Servo alarm output
- - - Reverse curren ;
3 _:; = limit ON T ALM- (OFF with an alarm)

*The time constant for the primary filter is 47us

-D Connector shell
FG

Connect shield to connector shell

Photocoupler maximum output:
Operating voltage: 30Vp¢c
Operating current: 50mApc

IP: Indicates twisted wire pairs.
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C.6 Torque Control Mode

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

1MCCBR$) s&) T‘g)

- Power Power Alarm
L Noise filter OFF ON processing
e iMC - - -
1MC soPS____ | Be sure to attach a surge suppressor to the excitation

coil of the magnetic contactor and relay.

Be sure to
ground — =

External speed control: _ V-REF
+2 to +10V/rated motor speed (set by parameter)

Torque control:
+1 to +10V/rated motor speed (set by parameter)

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

SEN signal input
(When using an absolute encoder).

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

Reverse run prohibited with N-LS OPEN

—Q C

Alarm reset with 3Ry ON ﬂ
—O

Forward current limit ON with 6Ry ON SRy
—O

Reverse current limit ON with 7Ry ON 7RY

3.3kQ

B

-
—-
—
-
—
=
Y =
-
—
=
-
-
—
=

KIMKE

Optical
encoder

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

ALO1 |Alarm code maximum output:
38 Operating voltage: 30Vp¢
ALO3 Operating current: 20mApc
ALO3

PG dividing ratio output
Applicable line receiver

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

. 7 Amount of S-phase rotation
Used only with > PSO|  Serial data output

an absolute encoder /PSOF Aﬁglicable line receiver
SN75175 or MC3486 manufac-

tired by T/I, or the equivalent

. S on : LT+ (Sopﬁe;i c_ontrol ouéput frol)
= Servo . uring speed contro
= : NLT-
K = Proportional control
- Forward run
K = prohiited  ; [ ¥ IT-GON+ T-GON output
I:( » ;%‘r’]?gﬁzéun T T-GON- (ON at levels above the setting)
K~ Alarm reset 0 y/S-RDY+ (Sg’r\‘vev}:zandégg;;;ut
- - Forward current * = ~ y/S-RDY-
K = limit ON

. ¢ALM+  Servo alarm output
' Reveree current , 320, . (OFF with an alarm)

g Connector shell

*The time constant for the primary filter is 47us

Photocoupler maximum output:
Operating voltage: 30Vpc

FG
Connect shield to connector shell Operating current: 50mApc

IP: Indicates twisted wire pairs.
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Notes:
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protective circuit . ..................... 5-71
resetting ......... . 7-5
/ALM-RSTsignal ......................... 5-72
ambient temperature, servo amplifiers .......... 2-8
amplifier. See servo amplifier. ................ 1-4
analog input circuit ........................ 3-21
analogmonitors ... ......... ... 7-49
description of voltage signals ............ 6-40

manual output gain adjustment. ...............
................ 6-33t06-40,7-52

auto-tUNING ... ..ottt 6-21
mechanical rigidity settings .............. 6-23
method ....... ... ... .. .. .. 6-28
related parameters ............... 6-28,6-29
savingresultsof . ...... ... ... .. .. ... 6-25
SCHING . oot 6-22

average movement filter ..................... 6-3

axis end specifications, servomotors . . .......... 1-3

B

backup alarm, clearing .................... 5-108

ball screws, electronic gear function . .......... 5-30

batteries
absolute encoders

replacement .. ...................... 8-4
specifications and handling . .. ....... 5-105
installation warning . .................. 5-105
servo amplifiers ...................... 5-105

battery holder, picture and description .......... 1-6

belts and pulleys, electronic gear function ... ... 5-30

bias function ........... ... .. .. oL 6-37

/BKsignal ....... .. .. . i 5-70

block diagrams
position control .............. ... ... .. 5-31
servo amplifiers ................. 3-7t03-11

brake. See holding brake or dynamic brake.
built-in panel operator. See panel operator.

built-in regenerative resistors ................ 5-92
C
cables
encoders, extending ................... 5-127
SEEESS ¢ v vttt 2-5
capacity
servo amplifiers ........................ 1-5
SEIVOMOLOTS . oo vvve e eeeee e 1-3
cautions
checking product on delivery . ............... xi

installation environment . ................... xi
maintenance and inspection ............... xiii
OPETation . ... v v et xii
starting/stopping the servomotor ......... 5-73
trial operation ............ ... ... ...... 4-3
wiring main circuit .................... 3-12
wiring terminal block .................. 3-16
charge indicator, picture and description . .. ..... 1-6
check sum alarm, clearing ................. 5-108
circular table, electronic gear function ........ 5-30
clearing
alarm traceback data . ........... 7-38t07-39
backupalarms ....................... 5-108
encoder backup alarm ................. 5-108
option unit detection alarm results ........ 7 -60
restoring default settings . ............... 7-47
/CLT signal, see also /VLT signal . ..... 5-9t05-10
CN1
default settings, list of inputs ............ 5-53
external alarm response circuit ........... 5-71
/O signal connector, picture and description . . . ..
............................. 1-6
outputs
allocating ................. 5-57t05-59
connector terminals ................ 5-57
inversion settings . ................. 5-59
terminal layout and specifications ........ 3-18
zero clamp (/Z-CLAMP) function, setting .. 5 - 66
CNloutputsignals........................ 5-57
CN2
connectormodels ..................... 3-25
encoder connector, picture and description. . . . ...
............................. 1-6
terminal layout ....................... 3-25
CN3 connector to PC or digital operator, picture
and description . .................... 1-6
CNS5 analog monitor connector, picture and
description ........... .. .. .. ..., 1-6
CNB8 battery connector, picture and description.. . . . . ..
.................................. 1-6
CN10 connector for option unit, picture and
description ........... .. ... . ..., 1-6
/COINsignal ............................ 5-75
condensation, servo amplifiers ............... 2-8
connection examples
CP-9200SH servo controller Module (SVA). .. ...
............................. A-3
GL-series
B2813 Positioning Module ........... A-4
MC20 Motion Module . .............. A-2
Mitsubishi
AD72 Positioning Unit .............. A-7
AD75 Positioning Unit .............. A-8
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Omron

C500-NC112 Position Control Unit .... A-6
C500-NC221 Position Control Unit .... A-5
servo amplifiers
singlephase ....................... 3-26
three phase, 200V .................. 3-27
three phase, 400V .................. 3-28
typical /O signals .................. 3-17
connections
multiple servodrives . .................. 5-126
wiring procedure ...................... 3-16
connectors for encoder cables . .............. 5-127
contactinput signals ....................... 5-25
contact input speed control ........... 5-32to5-36
operation . .................... 5-34t05-35
example .. ...... ... 5-36
rotation direction, selecting .......... 5-35
starting and stopping . ............... 5-34
procedure ..................... 5-32t05-34
required condition ..................... 5-35
switching modes and/or references ........ 5-61
contact input speed control (contact reference),
description ........................ 5-61
control modes
descriptions .............. ... ... ..., 5-60
Motor Model Check Mode .. ..... 7-40t07-42
SCHINGS .« . oot 5-60
switching modes and/or references. . ...........
...................... 5-61to5-62
control panel, servo amplifiers ................ 2-8
control power supply terminal, picture and
description ....................... .. 1-6
cooling fans, servo amplifier .. ................ 2-8
CP-9200SH servo controller Module (SVA) .... A-3
current loop response . ............... .. ... 6-31
current loop, definition ..................... 6-31
D
data
absolute .......... ... ... .. ... 5-110
transfer specifications ................. 5-112
transmitting ......................... 5-102
DC reactor
connecting ...............iiiiian.... 5-131
specifications ........................ 5-132
default setting allocations, list . ............... 5-57
default settings
lists
all input signals ............. B-9toB-10
all output signals . ................. B-11
all parameters ............... B-2toB-4
CNl inputsignals .................. 5-53
switches . . .......... ... . ... B-5t0B-8
output signal allocation ................. 5-57

TEStOTING ..o v vt 7-47
definitions
currentloop .. ... . 6-31
display digits . ............ ... ........ 7-14
feed-forward control ................... 6-11
forward rotation ............ ... ... ..... 5-4
invertedsignals . .......................... X
positionloop ........... ... .. ... 6-31
servoready ... 5-81
servo system feedback loops ............ 6-31
smoothing function ..................... 6-3
speed loop
definition ............ ... ... ...... 6-31
descriptions
brake ON timing . ........... ... ... .... 5-69
contact input speed control . ............. 5-32
contact input speed control (contact
reference) .................... 5-61
controlmodes ........................ 5-60
dynamicbrake ........................ 5-64
electronic gear function ................ 5-27
holdingbrake .............. ... ... .... 5-67
mode and/or reference switching. . .............
..................... 5-61to5-62
Position Control Mode (pulse train reference) . . . .
............................ 5-60
Speed Control Mode (analog reference) . ... 5 - 60
torquecontrol ........................ 5-42
Torque Control Mode (analog reference) ........
............................ 5-60
torque limiting by analog voltage reference . . . ...
............................ 5-48
zero clamp (/Z-CLAMP) function ........ 5-65
detection error, optionunit . ................. 8-34
detection point
acceleration reference
application and example ............ 6-16
parameter description and units . .. .. .. 6-14
error pulse input reference
application and example ............ 6-17
parameter description and units . .. .. .. 6-14
speed reference input
application and example ............ 6-15
parameter description and units . . . .. .. 6-14
torque reference
application and example ............ 6-15
parameter description and units . .. .. .. 6-14
deterioration, replacement schedule ........... 8-3
Digital Operator Transmission Error 1 ........ 8-36
Digital Operator Transmission Error2 ........ 8-37
digital operators . ........... ... ... 7-10
Alarm TracebackMode ................ 7-25
alarms, resetting . ........ ... ... ... ... .. 7-5
applied operation .............. 7-241t07 - 61
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digital operators (continued) E
automatic adjustment electronic gear function
motor current detection offset . ... ......... description and setting procedure . ........ 5-27
.................. 7-541t07-55 examples ............................5-30
speed and torque reference offset .......... setting .......... .. 5-27t05-30
.................. 7-30t07-32 emergency stopping the servomotor .......... 5-64
basic mode selection .................... 7-6 enabling input signals, overtravel limit function ......
basic operation .................. T-2t07-23 5-6
checking software version ............... 7-43 Encoder Checksum Error . .................. 8-21
clearing alarm traceback data . . . . .. 7-38t07-39 Encoder Communications Error ............. 8-29
connectingthe ......................... 7-2 Encoder Echoback Error ................... 8-31
connector, picture and description .......... 1-6 Encoder Overheated . ...................... 8-25
descriptions ................iiiiiii.. 7-2 Encoder Parameter Error ................... 8-30
function selection parameter list .......... 7-13 encoders
function selection parameters ............ 7-14 absolute
functions . ........ ... ... . i 7-3 /S-RDY conditions ................ 5-81
initializing parameter settings ............ 7-47 alarm data, transferring ............ 5-114
JOGoperation ........................ 7-27 batteries, specifications and handling. . . . . ...
JOG speed, setting or modifying .......... 5-52 5-105
manual adjustment configuring ............... 5-101,5-103
QAN ..ottt 7-49 coNNEections . ..................... 3-24
motor current detection offset . ... ......... data ..................... 5-110,5-112
.................. 7-56t07-57 interface circuit ............5-101,5-102
speed and torque reference offset . ......... mounted to servomotor, connections . . ... ...
.................. 7-33t07-37 0 52102
zeropointdrift ......... ... ... ... 7-49 using multiple servo amplifiers ... ... 5-126
Monitor Mode .......... ... ... ... ..., 7-18 multi-turn limit setting . . . . . 5-108to5-109
Motor Model Check Mode .. ..... 7-40t07-42 number of PPR ................... 5-27
Origin SearchMode .. ............ 7-27,7-44 reception seqUENCe . .............. 5-110
parameter display patterns .. ............. 7-13 SENsignals ..................... 5-102
passwordsetting . ...................... 7-58 serial data specifications ........... 5-112
Position Control Mode .. ................. 7-8 SETUP « v o v 5-106to5-108
Status DisplayMode .................... 7-7 transmission sequence . ............ 5-111
dimensional drawings alarms
servo amplifiers ................ 8-35t08-44 backup, clearing . ................. 5-108
servomotors checksumerror ................... 8-21
SGMAH .......... ... ... .. .. ..... 8-6 resetting . ...........o ... 5-72
SGMGH ......... .. .. ... ..... 8-14 cable connector kits .................. 5-127
SGMPH ....... ... .. .. ... ..... 8-10 cables, preparing . .................... 5-128
SGMSH ....... .. .. .. o . 8-18 check sum alarm, clearing ............. 5-108
SGMUH ......... .. ... oot 8-21 connector models for servomotors . ....... 3-25
dimensional drawings. See servo amplifier/ or connector terminal layout and specifications,
servormotor/dimensional drawings. CNI . 3-18
disabling inputs, overtravel limit .............. 5-6 connector terminal layout, CN2 .......... 3-25
displays connector, picture and description ......... 1-6
alarmcodetable ................ 8-411t08-42 electronic gear function ................ 5-27
alarm, used for troubleshooting . .. .. 8-5t08-38 extending cables ..................... 5-127
digits, definition ....................... 7-14 incremental
outputpatterns ........................ 7-13 coNNECtions . ..................... 3-24
dynamic brake number of PPR ................ ... 5-27
description ........... ... .. i 5-64 signaloutput ............. ... ... ..... 5-21
USING oo vttt e e 5-64 I/Osignals ....................... 5-22
Dynamic Brake Overload ................... 8-17 pulse divider setting . . .............. 5-23
wiring to servo amplifier ............... 3-24

Index - 4



Sigma IT User’s Manual Index
error counter, clear signal ................... 5-20 gain adjustment function
error pulse manual .......... ... . 7-52
used as detectionpoint .................. 6-14 USING © vttt et e 7-49
overflowalarm ........................ 6-10 gear ratio, electronic gear function ........... 5-27
SettiNg . .ot 5-76 general precautions ............. ... ... xiii
used as detectionpoint . ................. 6-17 GL-series
external interlock, /TGON signal ............. 5-79 B2813 Positioning Module . .............. A-4
external power supply input, 24V . ............ 5-25 MC20 Motion Module .................. A-2
external regenerative resistors ground terminals
terminal picture and description ........... 1-6 picture and description .................. 1-6
external speed limit function .. ............... 5-43 WAIMING .« o vt e eie e 5-104
external torque limit grounding
contactinput . ..................in.... 5-10 isolation of ground from output lines . . ... 5-124
forwardrunside ............ ... .. ... ... 5-49 motor frame ............. .. .. ... .. .. 5-122
reverserunside ............. ... ... ..., 5-49 noisecontrol ............... ... .. .... 5-123
F noise filter in an enclosure ............. 5-125
fans, servo amplifier cooling . ... .............. 2-8 servoalarm ............... .. ..., .. 5-71
feedback loops, definition . .................. 6-31 H
feedback pulse counter monitor display ........ 7-22  hand-held digital operator. See digital operator.
feed-forward control ....................... 6-11 harmonic suppression .................... 5-131
feed-forward function ...................... 6-36 Highload ............ ... ... .. ......... 8-15
speed ... 5-46 high rigidity, setting gain . .................. 6-38
tOTQUE .« v ov e e 5-44 high-speed positioning . ..................... 6-9
filters, smoothing function ................... 6-3 history,alarms ........................... 7-25
forward or forward external torque limit ........ 5-9  holding brake
forward overtravel . ......................... 5-5 brake interlock output .. ................ 5-67
forward rotation brake ON timing . ..................... 5-69
definition ............. ... .. ... .. ..... 5-4 description ............... .. ...... 5-69
reference pulse form ................... 5-18 description ............ .. ..., 5-67
forward run prohibited (/P-OT) signal ...7-27,7-44 ON/OFF circuit, wiring . ............... 5-67
friction compensation selection .............. 6-29 SEHNG . oottt 5-70
functions USINE © vttt et e 5-67
list of auxiliary functions ............... B-12  host controllers
bias, description . .......... ... ... ... ... 6-37 connection examples . ... .... A-2t0A-8,C-1
selection inputcircuit .. .......... i 5-14
changing .................. 7-15t07-17 position control loop ................... 5-21
list of parameter types .. ............. 7-13 pulses, using for control ................ 5-27
softstart ......... ... 6-2 warning, battery installation ............ 5-105
fusecapacity ........... ... i 5-117 humidity, servo amplifiers ................... 2-8
G I
gain /O signals
adjustment CNI1 terminals and specifications . ........ 3-18
conditions ............... ... 6-5 connection example ................... 3-17
matching sensitivity ................ 7-49 descriptions . .............oi ... 5-22
procedure ................. .. ..... 6-18 interface circuits ...................... 3-21
positionloop .................... 6-5,6-10, reference input circuit .............. 3-21
................. 6-19,6-20,6-30 sequence input circuit .............. 3-22
servo gain adjustment ........... 6-30t0 6 -40 names and functions .............. 3-19,3-20
setting used for protective sequence . . . . .. 5-71to5-86
reference values ................... 6-38 incremental encoders
SEIVO AN .. oottt e e 6-9 CONNECLIONS . ..o\ v vttt e e e 3-24
speedloop ... 6-9 pulses, numberof ..................... 5-27
speedloop ................ 6-56-18,6-20 incremental pulses ....................... 5-113
zeroclamp ...... ... L 6-10
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indicators interlock
charge, picture and description ............ 1-6 external, / TGONsignal ................. 5-79
overload, or regenerative overload ........ 5-82 positioning completed output signal . . .. ... 5-75
inertiaratio ................ .. ....... 6-9,6-25 internal block diagrams
inertia, load .......... ... .. ... .... 6-25,6-29 positioncontrol ....................... 5-31
Infinite Length Positioning System . .......... 5-101 servo amplifiers ................ 3-7t03-11
inhibit (/P-CON) signal, and reference pulses........ internal regenerative resistors
........................... 5-50,5-62 calculating power capacity .............. 5-92
initial incremental pulse transmission ......... 5-102 internal speed limit function, torque control .... 5-42
input circuits internal torque limit, /CLT ................... 5-8
signal allocation ................ 5-53t05-56 inverted signals
default settings .................... 5-53 definition and symbol ...................... X
enabling.......................... 5-53 isolation of inputs from outputs . ............ 5-124
example . ......... .. ... . ... 5-55 J
othersignals ...................... 5-56 JOG operation
torquereference ....................... 5-41 using the digital operator ........ 7-27t07-29
input pulse trial operation ........................ 4-11
formselecting ........................ 5-17 JOGspeed ... 5-52
multiplier .............. .. ... .. ... .... 5-18 L
input references for control modes. ................ lengthening encoder cables ................ 5-127
.......................... 5-60to5-62 limit switches, for overtravel ................. 5-5
input signals limitingtorque . ..............cviiinin.... 5-8
allocation ..................... 5-53t05-56 line driver output circuit
analog voltage reference, switching . ........... connectingto .........vvurennan.. 3-21
...................... 5-60to5-62 connectionexample ...................5-15
contact input speed control examples .. .... 5-36 loadinertia .................... 6-9,6-21,6-25
contact reference, switching ............. 5-61 load inertia, friction ....................... 6-29
enabling and disabling ................... 5-6 LowLoad ............. ... ... ... 8-15
monitor display ....................... 7-20 low rigidity, setting gain ................... 6-38
names and functions . . ........ ... ... .... 3-19 M
positionreference .. .................... 5-15 main circuit
SertvOON (/S-ON) ........... .. ... ..... 5-73 power loss, servo amplifier .............. 5-86
torquereference ....................... 5-40 power supply terminals, picture and description. . .
trial operation requirements .............. 4-12 1-6
inspection terminals
servo amplifiers .......... ... ... ... . ... 8-3 names and descriptions ............. 3-13
servodrives . ......... ... 8-2t08-4 wiring
SEIVOMOLOIS . ..\t vvi et ei e 8-2 caution ..................... 3-12,3-16
warning and caution . ..................... xiil encoders . ......... . 3-24
installation example ....... ... .. .. i 3-14
servo amplifiers ........................ 2-6 interface circuits .................. 3-21
e 07(0) 10701701 ¢ 2-2,2-3 peripheral devices .................. 3-3
insufficient voltage alarm ................... 5-86 standard connection examples . ............
integral time constant . ...................... 6-9 3-26t03-28
integral/proportional (IP) control ............. 6-21 terminal blocks ......... ... ... ..., 3-16
interface circuits Main Circuit DC Voltage Error Detected
absolute encoders . .................... 5-101 Overvoltage ................c.ocui... 8-12
output circuit . ........ ... ... ... 3-22 Undervoltage ........... ... ... ... .... 8-13
reference input circuit Main Circuit Detection Error . ................ 8-6
analog ........ .. .. 3-21 maintenance
reference input circuits Motor Model Check Mode . ...... 7-40to7-42
reference position .................. 3-21 servodrives . ................ ..., 8-2t08-4
sequence input circuit . ................. 3-22 SCIVOMOLOIS . o\ v e ve e e eee e eeeennn 8-2
SEIVOMOLOIS . .. vveni e eenen. 5-101 warning and caution . .................... xiil
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manual adjustment
speed and torque reference offset..............
................ 5-63,7-33t07-37

zero adjustment function ................ 7-49
MCCB
CAPACILY v o v et 5-117
multiple servo amplifiers ............... 5-126
measuring, matching system sensitivity ........ 7-49
mechanical wear, replacement schedule ......... 8-3
medium rigidity, setting gain ................ 6-38
Mitsubishi
AD72 Positioning Unit ................. A-7
AD75 Positioning Unit ................. A-8
mode switch function ......... 6-14t06-17,6-36
detection point
acceleration . ................ 6-14,6-16
errorpulse ......... .. .. ... ... 6-14
error pulse reference ................ 6-17
speed reference ............. 6-15t06-16
speed reference input ............... 6-14
torque reference ............ 6-14t06-15
model numbers
servo amplifiers ........................ 1-4
SEIVOMOLOTS . oo vvveeeeeeee e 1-3
modes. See control modes.
MonitorMode . ......... ... .. . L 7-18
display contents ....................... 7-19
list. .o B-13
monitoring alarm, clearing ................. 5-108
monitors, analog . ................... 6-40,7-49
motor current detection offset . ........ 7-54t07-57
Motor Model Check Mode ........... 7-40t07-42
motor speed, setting . .......... ... ... 5-66
motors. See servomotors.
multi-turn data transmission ................ 5-102
Multi-turn Limit Disagreement Alarm ......... 8-32
multi-turn limit setting .. .......... 5-108to5-109
Multi-turn Limit Setting Error ............... 8-28
N
/N-CLsignal ....................... 5-12,5-49
near output signal /NEAR) ................. 5-84
noise control
correct grounding . ............ 5-122t05-123
noise filters
installation and wiring .. ... 5-124t05-125
multiple servodrives ............... 5-126
USING « vttt 5-115
special wiring . .. ............. 5-115t05-125
wiringexample ...................... 5-122
noise filters
for amplifier models, table .. ............ 5-123
inside an enclosure, grounding .......... 5-125

Normal Operation Display .................. 8-38
notch filter ......... ... ... .. .. .. .. ... ... 6-8
(0]
offset adjustment ..................... 5-63,6-6
automatic ............... ... 5-63,7-30
manual ................. 5-63,7-33t07-37
oil and water, servomotors .. ................. 2-5
Omron
C500-NC112 Position Control Unit ........ A-6
C500-NC221 Position Control Unit ........ A-5
online auto-tuning ........................ 6-21
mechanical rigidity settings ............. 6-23
method ........ ... .. .. .. . L. 6-28
related parameters .. ................... 6-29
saving resultsof ...................... 6-25
setting parameters . .................... 6-22
open collector output circuit
conNnNectingto .. .....ovvvvennena.. 3-23
connection example ................... 5-16
open collector output signals, ALO to ALO3.........
................................. 5-72
operation cautions ... ................eia..... xii
option unit connector, picture and description . . ... ...
.................................. 1-6
Option Unit Detection Error ................ 8-34
orientation
servo amplifiers .......... ... ... ... ... 2-7
SEIVOMOLOIS . o v vi e eteee e 2-3
origin pulse signals
PCO/PCO ... 3-22
originpulses ............. .. ... ... ... ... 5-113
Origin SearchMode . ................. 7-27,7-44
output circuits
interfaces . ............ ... ... ... 3-22
signal allocation, default settings ......... 5-57
output displays
alarm display table ............. 8-41t08-42
output phase form ........................ 5-22
output signals
allocating .................... 5-57t05-59
brake interlock ....................... 5-67
combined signals, logicfor .............. 5-82
CONNECLIONS . ..ot v vttt e e eeeeann 5-26
linedriver ............... ... ... ..... 5-15
line driver, position reference . ........... 5-15
monitordisplay ....................... 7-21
names and functions ................... 3-20
open-collector ........................ 5-16
overload warning ..................... 5-82
position reference, used for ............. 5-15
positioning completed, used as interlock ... 5-75
servo alarm/ground . ........ ... ... ..... 5-71
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speed coincidence

/TGON ... 5-78
V-CMP ... ................ 5-77t05-78
/S-RDY o 5-81
/TGON ... . 5-79t05-80
IN-CMP ... 5-78
/WARN ... 5-82to5-83
output voltage drift compensation............. 7-49
Overcurrent or Heat Sink Overheated .. ......... 8-9
overload characteristics ... .................. 8-16
Overload of Surge Current Limit Resistor ...... 8-18
overload or regenerative overload warning .. ... 5-82
overshoot . ........... ... .. 6-12,8-40
mode switch function . .................. 6-15
Overspeed ........ccoviiiiiiiiinin.. 8-14
overtravel limit function
CONNECLIONS .. v v vttt een e 5-5
drivestatus .......... ... ..o i 5-5
servomotor stopmode ................... 5-6
P
panel operators
JOG speed, setting or modifying .......... 5-52
panel display, picture and description . ... ... 1-6
panel keys, picture and description ......... 1-6
PAO serial data, specifications .. ..... 5-110,5-112
Parameter Breakdown Error .................. 8-5
Parameter Setting Error . . .................... 8-7
Parameter SettingMode .................... 7-10
parameters
changing settings ...................... 7-10
configuring . ........................... 5-3
display patterns ....................... 7-13
enabling/disabling input signals . . .......... 5-6
function selection . ..................... 7-13
changing ......................... 7-15
definition of display digits ........... 7-14
initializing settings .. ................... 7-47
lists
all ... B-2toB-4
default settings .............. B-2toB-4
input signal selections, defaults ....... B-9
monitormodes ................... B-13
output signals, default settings ....... B-11
servo amplifier function selection..........
......................... 7-13
settingrange ................ B-2toB-4
switches, default settings ...... B-5t0B-8
motor speed, setting or modifying ......... 5-52
PG dividingratio ...................... 5-22
reserved ... 5-133
setting from host controller .............. 5-13
setting method types . .................. 7-10
setting procedure ....................... 5-4

torquecontrol ........................ 5-42
part names
servo amplifiers ....................... 1-6
SEIVOMOLOL .. v\ttt e et eenen 1-5
part replacement schedule, servo amplifiers ... .. 8-3
PBO serial data, specifications ............. 5-110
/P-CLsignal ........................ 5-12,5-49
PCO serial data, specifications ............. 5-110
/P-CON, zero clamp function ............... 5-66
/P-CONsignal .......... 5-15,5-41,5-50,5-66
periodic part replacement, servo amplifiers . . .. .. 8-3
peripheral devices
connectingto . .........o.vvieinnn... 3-3
single phase specifications ............... 3-4
three-phase specifications ............ 3-5,3-6
personal computer connector, picture and description . .
.................................. 1-6
PG dividingratio ................... 5-22,5-113
photocoupler
Output CirCuits .. ........covvrnenennn.. 3-23
outputsignals ............ ... ... ...... 5-75
(T-GON) ...... .. ..co... 5-79t05-80
/S-RDY oo 5-81
/WARN . ................. 5-82t05-83
photocoupler output signals
running output (/T-GON) ............... 5-79
physical shock, reducing at speed change .. .... 5-36
plugs, servo amplifiers .. ................... 3-25
position control
adjusting manually ............. 6-35t06-36
block diagram ........................ 5-31
inhibiting reference pulse count .......... 5-50

switching modes and/or references . ............
................ 5-61,5-61to5-62

position control loop, using ................. 5-21
Position Control Mode
connections . .................... 3-29,C-5
description, pulse train reference ......... 5-60
trial operation ........................ 4-11
position control, definition .. ................ 6-31
Position Error Pulse Overflow ............... 8-33
position loop. See position control loop.
positionloopgain.................... 6-20,6-30
adjustment .. ......... .. .. .. ... ... 6-36
basicrules ................ 6-31t06-32
conditions ........................ 6-5
reference values ............... 6-38t06-39
rESPONSIVENESS . ..o v vvvnnn.. 6-35t06-36
Seting . ... 6-10,6-19
position loop, definition . ................... 6-31
position reference inputs . .................. 5-15
error counter, clear input ............... 5-20
1/O signal generation
timing example ................... 5-19
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position reference inputs (continued)
pulse form selecting

input pulse multiplier ............... 5-18
parameters .. .......... i 5-17
reference pulse input signal, timing . ....... 5-19
positioning
highspeed .............. ... ... ....... 6-9
infinite length .. .......... ... .. ... .. .. 5-101

positioning completed (/COIN) output signal .. ......
.................... 5-75t05-76,5-78
Postition Control Mode

bit data, codes, and meanings ............. 7-8
Power Line OpenPhase .................... 8-35
power line, servomotors, picture and description . . . ..

.................................. 1-6
power loss, servo amplifiers ........... 3-15,5-86
power ON

indicator, picture and description . .......... 1-6

sequence, designing .. .................. 3-14
power supply

control power supply terminal, picture and

description .................... 1-6

external foralarms ..................... 5-71

harmonic suppression ................. 5-131

MCCB or fuse capacity ................ 5-117

single-phase

connection example ............... 5-130
specifications ................ 3-26,C-2

supply voltage (400V) ................. 5-129

terminals, picture and description .......... 1-6

three-phase

specifications (200V) .......... 3-27,C-3
specifications (400V) .......... 3-28,C-4

voltage conversion transformers ......... 5-129

voltagedrop ........... ... ... ... 5-86
precautions

WITING . o oe e e e 5-115
proportional (P) control ..................... 6-12

definition ........ ... ... ... .. .. ... 6-14

switching from Pl control ............... 5-15

torquereference ....................... 6-15

USINE « ottt et e et 5-41
proportional/integral (PI) control ............. 6-12

definition ........... ... ... ... .. ... 6-14

switching to P control .................. 5-15
protective sSequence ... ..................... 5-71
PSO serial data, specifications .. ..... 5-110,5-112
pulse count inhibiting during position control. . . ... ..

................................. 5-50
pulse dividing ratio, setting . .......... 5-23,5-113
pulse dividing, definition ................... 5-21
pulse form selecting, position reference inputs . . .. . ..

................................. 5-17

pulse output signals

PAO o 3-22
PAO .. 3-22
/PBO o 3-22
PBO ... 3-22
pulse output signals pulse output signals .. ... .. 3-22
pulse trainreference .. ..................... 5-61
pulse train reference, switching .............. 5-60
pulse transmission ....................... 5-102
pulses (PPR), encoders .................... 5-27
R
radial load, servomotors . . ................... 2-4

ratings and specifications. See servo amplifier/
or servomotor/ratings and specifications.

reception SEqUENCEe . . .. ..vvvv e e ... 5-110
reference input
analog circuits . ...............oun.. 3-21
Position Control Mode .................. 4-8
signal connector, picture and description . . ......
............................. 1-6
Speed Control Mode . ................... 4-7
reference input circuits . .. .................. 3-21
line driveroutput ..................... 3-21
open collector output examples. ...............
..................... 3-21t03-22
reference input line, noise ................. 5-123
reference offset adjustment .................. 6-6
reference pulse
counter monitor display ................ 7-22
forward/reverse pulse forms ............. 5-18
input signal timing . ................... 5-19
reference pulse inhibit function .............. 5-50
Reference Speed Input Read Error ........... 8-26
Reference Torque Input Read Error ... ........ 8-26
reference unit
definition . ........................... 5-28
reference voltage offset ..................... 6-6
references for control modes
analog .............. ... 5-60to5-62
regenerative energy, calculating ............. 5-94
Regenerative Error Detected ................ 8-10
Regenerative Overload .................... 8-11
regenerative overload warning . . . ............ 5-82
regenerative power capacity ........ 5-91to5-100
regenerative resistors .............. 5-87t05-100
built-in ...... ... .. L 5-87
calculating capacity ................... 5-94
calculating energy consumption .......... 5-94
calculating regenerative power capacity .. .......
....................... 5-91,5-92
CONNECHING . ..o v vv ettt 5-89
external
connector, picture and description . . . . .. 1-6
installing, parameter ............... 5-88
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regenerative resistors (continued)
optimum frequency

0.5t05.0kW ,table ................. 5-92
6.0kW or more, calculation ...5-92t05-93
6kW or more, calculation ............ 5-93
power capacity
400Worless ..., 5-91
0.5t05.0kW ... .. ... 5-92
4.0kWormore ............. 5-92t05-93
selecting . ....... ... ... i 5-87
specifications for servo amplifiers ......... 5-87
reserved parameters . .. ...... ... 5-133
resettingalarms ...................... 5-72,7-5
TESPONSIVENESS .+ v oo e e e e e e 6-31,6-36
reverse or reverse external torque limit.......... 5-9
reverse overtravel N-OT) . ................... 5-5
Reverse Rotation Mode
setting procedure . ...................... 5-4
reverse rotation reference ................... 5-18
TEVEISE TUIN .« . e\ vvvee et et e e eeeeee e 7-27
reverse run prohibited (/N-OT) signal ......... 7-44
rigidity
changing settings ............... 6-23t06-24
setting gain .................... 6-38t06-39
rotation direction
parameter . ... 7-29
selecting . .......... i 5-35
running output signal (/T-GON) ....... 5-79t05-80
S
safety precautions. See also cautions and warnings. . . .
e xi to xiii
saving online auto-tuning results ....... 6-25,6-28
SENsignal ............. ... . ... uon.. 5-102
sensitivity
measuring system matching . ............. 7-49
sequence /O signals
inputs
changing function allocation .. ............
................... 5-53,5-56
signal connections . ................. 5-25
outputs
changing function allocation . ......... 5-57
signal connections . .. ............... 5-26
sequence input circuit interface .. ............. 3-22
serial data specifications ................... 5-112
serialencoders . ......... ... . L. 1-3
servo alarms
output signals, connecting ............... 5-71
TESCtING . oottt 7-5
servo amplifiers
absorbableenergy ..................... 5-99
alarms, resetting . ...................... 5-72
batteries
installation warning . .............. 5-105
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specifications and handling ......... 5-105
CaAPACILY + oo 1-5
control mode selection/switching ..............

...................... 5-60to5-62
control panel conditions ................. 2-8
cooling ........ .. ..., 2-8
definition of terms ............. .. .. .. ... .. X
deliverycheck ......................... 1-2
dimensional drawings ........... 8-35t08-44
end plugs/sockets ..................... 3-25
function selection parameters ............ 7-13
gain adjustment . . .............. 6-30to 6-40
input signals

allocation ................. 5-53t05-56

names and functions ............... 3-19
inspection (annual) ..................... 8-3
installation ................ ... .. ... ... 2-6

installation site . .................... 2-6

multipleunits . ..................... 2-8

orientation . ....................... 2-7

storage conditions .................. 2-6
internal block diagrams .......... 3-7t03-11
model numbers .......... .. .. .. ... 1-4
nameplate example .......... ... ... ..... 1-4
noise filters, table .................... 5-123
online auto-tuning function ............. 6-20
operating conditions .................... 8-3
output signals

names and functions ............... 3-20
overload characteristics ................ 8-16
Parameter Setting Mode ......... 7-10t0o7-18
parameters

setting procedure ........... 7-10t07-17

BYpes . oo 5-51
partnames . ................iiiiin.. 1-6
partreplacement . ........... ... ........ 8-3
powerloss ...................... 3-15,5-86
power loss, main circuit ................ 5-86
ratings and specifications ........ 8§-22t08-31
ratings and specifications 2 . .. . . .. 8-32t08-34
regenerative resistors .......... 5-87t05-100

specifications, internal . ............. 5-87
Reverse Rotation Mode ................. 5-4
SEttingUP . ..o vt 5-51
special wiring

fuse ... .. 5-117

noise control .................... 5-122
standard connection examples. . ...............

..................... 3-26t03-31
stopping procedure ............. 5-63t05-70
torque limiting .......... ... ... ... ..., 5-8
troubleshooting

with alarm display ........... 8-5t08-38

with no alarm display .............. 8-39
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servo gain nameplate example ..................... 1-2
adjusting via auto-tuning ......... 6-20t06-21 PartNames . . .....c.oovvnineni., 1-5
adjustment .............. 6-18,6-30t06-40 radial or thrustload . .................... 2-4
basicrules ................. 6-31t06-32 ratings and specifications
manual .................... 6-33t06-37 SGMAH ........ ... .. ... .. ... 8§-2
PArameters .. ...........iieianiaean... 6-30 SGMGH ......................... 8-11
SEtNG . .ot 6-9 SGMPH .......................... 8-7
Servo ONinputsignal ...................... 5-73 SGMSH .......... ... ... .. ... 8-15
servo ready SGMUH .......... ... ... .. ... 8-19
definition ............................ 5-81 starting/stopping caution . . . ............. 5-73
servo ready output signal (/S-RDY) ........... 5-81 switching rotation direction .............. 5-4
servorunawayalarm ...................... 8-27 terminal on amplifier, picture and description. . . . .
Servo system e e 1-6
block diagram ........................ 6-31 trial operation
definitionofterm ......................... X using reference input ................ 4-7
feedback loops, definition ............... 6-31 winding resistance loss .. ............... 5-96
responsiveness adjustment . . ... ... 6-30to6-37 servopack. See servo amplifier.
servodrives setting
definitionofterm ......................... X errorpulse ............ 5-76
inspection and maintenance . ........ 8-2t08-4 setting procedure ......................... 7-10
Servomotor and Amplifier Combination Error . ... ... setting range, list of parameters ......... B-2toB-4
.................................. 8-8 /SGsignal . ..............................5-72
Servomotor StopMode . .......... .. ... .. 5-6 shaft alignment, servomotors ................. 2-3
servomotor-end relay sockets ................ 3-25 shaft load, servomotors ..................... 2-4
servomotors shared MCCB or noise filter ............... 5-126
axis end specifications ................... 1-3 signals
CaPACILY . oot 1-3 absolute ............. ... ... .. ... 5-110
definitionofterm ......................... X alarm output (ALM) . .................. 5-71
dimensional drawings /ALM-RST ... .. .. 5-72
SGMAH ....... .. .. ... .. 8-6 ALO1to ALO3 ... ..o 5-72
SGMGH ......................... 8-14 analoginput ......................... 3-21
SGMPH ....... ... .. .. ... ..... 8-10 BK 5-67t05-70
SGMSH ....... .. ... o o, 8-18 /CLT, See also signals /VLT ...... 5-8to5-11
SGMUH ......... .. .. o ot 8-21 JCOIN ... 5-75,5-84
emergency stopping .. ............ ..., 5-64 I/O connections .. ..................... 3-21
encoder connectors . ................... 3-25 input allocation
encoder pulses, numberof ............... 5-27 example ....... ... .. .. oL 5-55
inspection and maintenance . .............. 8-2 othersignals ...................... 5-56
installation ................ .. ... ... .... 2-2 inputs
allowable shaftload ................. 2-4 allocation ................. 5-53t05-56
handling oil and water ............... 2-5 inverted, definition and symbol .............. X
orientation . ........................ 2-3 /N-CL .................. 5-10to5-12,5-49
shaft alignment ..................... 2-3 /INEAR .. ... . 5-84
SIEC o e 2-2 /N-OT .............. 5-5t05-7,7-27,7-44
storage temperature . . ................ 2-2 outputs
JOGspeed ............. ... 5-52 allocation ........................ 5-57
model numbers .. ........ ... .. . oL 1-3 default settings .. .................. 5-57
motor speed, setting . ................... 5-66 othersignals ...................... 5-58
motor speed/torque characteristics /P-CL ... i 5-10to5-12,5-49
SGMAH ....... .. .. ... o .. 8-4 /P-CON ... 5-41
SGMGH ........... ... .. .. .... 8-13 /P-CON, zero clamp function .................
SGMPH ....... ... .. .. ... ... ... 8-8 5-15,5-50,5-65,5-66
SGMSH ....... .. ... o i, 8-17 photocoupler
SGMUH ............. ... .. .... 8-20 warning output (/WARN) ....5-82t05-83
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servomotors (continued)
photocoupler/running output

(/SRDY) oo 5-81
(/T-GON) ................. 5-79t05-80
positioning completed output
used asaninterlock . ................ 5-75
/P-OT .............. 5-5t05-7,7-27,7-44
SEN ... 5-102
for alarm data transfer . . . ........... 5-114
servo ready conditions .............. 5-81
ISG oo 5-14,5-72
/SSON .o 5-64,5-73,5-81
/SPD-A .. 5-35
/ISPD-B ... 5-35
/SPD-D ... 5-35
JTGON ... . 5-78,5-80
T-REF,signals
SG oo 5-13
/IN-CMP ................ 5-77,5-77t05-78
/VLT, See also signals /CLT ............. 5-42
V-REF ... .. .. .. .. . ... 5-13,5-14
/ZCLAMP ... ... ... 5-65
single-phase
main circuit specifications ................ 3-4
power supply wiring specifications ............
........................ 3-26,C-2
smooth operation . .................... 6-2t06-8
smoothing capacitor ....................... 5-87
smoothing function, definition and using ........ 6-3
sockets, end, for servo amplifier .............. 3-25
soft start function .............. ... ... ... .. 6-2
software version, checking .................. 7-43
/S-ON'signal .............. ... ... oou.. 5-73
sort start function
signal generation timing examples ........ 5-36
/SPD-Asignal ............................ 5-35
/SPD-Bsignal ............................ 5-35
speed and torque reference offset ............. 7-30
speedbias .......... ... ... 6-13
speed change, reducing physical shock . ........ 5-36
speed coincidence output signal . ... ... 5-77t05-78
speedcontrol ........... .. .. .. ... .. ... ... 6-39
/N-CMPsignal ........................ 5-78

analog reference
switching modes and/or references . ........

.................. 5-61to5-62
torque feed-forward function..............

.................. 5-441t05-45
low rigidity, setting position loop gain ..... 6 -39
manual adjustment ..................... 6-33
principleof ......... ... .. ... .. ..., 5-43

Speed Control Mode

bit data, codes, and meanings ............. 7-7

CONNECLIONS . ..o oot eeie e, 3-30,C-6
description, analog reference ............ 5-60
trial operation ............ ... ... ...... 4-7
speed feedback compensation .......... 6-18,6-31
speed feedback compensation selection ....... 6-29
speed feed-forward function ......... 5-46t05-47
speed limit
function
external .......... ... .. . ... 5-43
principle ......... ... ... ... ... 5-43
speed loop
gain parameter ....................... 6-30
integral time constant .................. 6-35
setting gain . ............ .. ..., 6-35
speedloopgain ............... 6-18,6-20,6-33
adjustment conditions . .................. 6-5
adjustment, basic rules .......... 6-31t0o6-32
reference values ............... 6-38t06-39
SEHNG . oot 6-9
speed loop integral time constant . . . ... .. 6-30,6-33
speed reference ............... 5-13,6-12,6-31
used as detection point . ................ 6-14
nputgain ............ ... .. .. 6-34

speed reference input
input circuit example/adjustment factor .........

............................ 5-14

setting examples ...................... 5-13
speed reference offset

automatic adjustment ........... 7-30to7-32

manual adjustment ............. 7-33t07-35

speed/torque curves. See servomotors/motor speed/
torque characteristics.
S-Phase rotation signals

PCO .. 3-22

/PCO o 3-22
/S-RDY signal ......... ... ... .. ... .. 5-81
standard connection examples

Position Control Mode ............ 3-29,C-5

Speed Control Mode . ............. 3-30,C-6

Torque Control Mode ............. 3-31,C-7
starting/stopping the servomotor, caution. . ..........

................................. 5-73

Status Display Mode, digital operator .......... 7-7
storage conditions, servo amplifiers ........... 2-6
sum check alarm. See check sum alarm.
supply voltage

three-phase 400V ........ ... ... ... ... 5-129
switches, default settings list ........... B-5toB-8
switching control modes and/or references ..........

.......................... 5-61to5-62

T
terminal layout

CN2 . 3-25
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terminals IMPUL . 5-40
CN1 used for proportional (P) control . ... .. 6-15
inverting signals, SO1to SO3 ........ 5-58 input adjustment factor . ................ 5-49
selecting/allocating outputs .............. used as reference point ................. 6-14
................... 5-57t05-59 voltage level per rated torque ............ 5-40
control power supply, picture and description . . . . torque reference filter time constan . ...............
.............................. 1-6 ... 6-30,6-34,6-35
ground, picture and description ............ 1-6 torque reference offset
main circuit power supply, picture and automatic adjustment ........... 7-30to7-32
description ..................... 1-6 manual adjustment ............. 7-33t07-37
servomotor to servo amplifier, picture and torque saturation
description ..................... 1-6 mode switch function .................. 6-15
/TGONsignal ..................... 5-79t05-80 tOTSION TESONANCE . o v v v v e e e eee e enn 6-34
three-phase traceback See Alarm Traceback Mode.
main circuit specifications ........... 3-5,3-6  transformer
output phase forms ..................... 5-22 DCreactor............cooiviinaon... 5-132
power supply harmonic suppression . ................ 5-131
wiring specifications (200V) ....3-27,C-3 transmission sequence, absolute encoders . ..........
wiring specifications (400V) ....3-28,C-4 L 5-111
thrust load, servomotors ..................... 2-4 trial operation . ..................... 4-2t04-12
time constant additional setup procedures
speed loop integral ..................... 6-30 position control by host controller . .........
torque reference filter . ... ............... 6-30 4-11
time constant, integral . ...................... 6-9 servomotors with brakes ............ 4-10
timing in Position Control Mode ................ 4-8
holding brake ON timing ................ 5-69 in Speed Control Mode . . ................ 4-7
torque control inputsignals ............. ... .. ... ... 4-12
description ............... .. .. ... .. ... 5-42 parameter requirements . ............... 4-12
examples ... 5-38 servomotor withload ................... 4-9
input circuitexample ................... 5-41 servomotor withoutload . ................ 4-3
internal speed limit function ............. 5-42 using reference input ................... 4-7
parameter .................iiiaa.... 5-42 troubleshooting
selecting . ... 5-37 with alarm displays . ........... ... ... .. 8-5
USINE © o ettt et e e et 5-37 with no alarm display .................. 8-39
torque control (analog reference) two-step trial operation ............... 4-2t04-9
description ............... .. .. .. ... ... 5-60 U
Torque Control Mode undershoot
auto-tuning alert .. ..................... 6-21 mode switch function .................. 6-15
bit data, codes, and meanings ............. 7-7 suppressing during positioning . .......... 6-14
connections .. ................... 3-31,C-7 A%
description, analog reference ............. 5-60 /V-CMPsignal .................... 5-77t05-78
torque feed-forward function vibration . ....... ... 6-19
auto-tuning alert .. ..................... 6-21 excessive rigidity ............ .. .. ..., 6-23
using, setting . ................. 5-44t05-45 feedback loop principle ................ 6-31
torque limit . ............. .. .. .. ... 5-8 notchfilter............................ 6-8
/CLTsignal ......... ..., 5-9 positioning time setting . ............... 6-11
external . ....... .. i 5-10 servo amplifiers .......... ... ... ..., 2-8
IN-CL .. 5-12 speed loop integral time constant ......... 6-33
/P-CL .. 5-12  /VLT signal, see also /CLT signal ............ 5-42
internal, /CLT .......................... 5-8 voltage conversion transformer
torque limiting by analog reference................ CaPaCILY ..ot 5-129
.......................... 5-48t05-49 W
torque reference /WARN signal .................... 5-82t05-83
filter time constant .. .................... 6-7  warningdisplays ........... .. .. .. ... 8-43
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warning output signal (/WARN) . ... ... 5-82t05-83 specifications

warning output signals ..................... 8-43 Position Control Mode ........ 3-29,C-5

warnings single-phase power supply ..... 3-26,C-2
battery installation .................... 5-105 Speed Control Mode .......... 3-30,C-6
ground terminals . .................... 5-104 three-phase power supply (200V) ..........
Infinite Length Positioning System ....... 5-1010 3-27,C-3
maintenance and inspection .. .............. xiii three-phase power supply (400V) ..........
multi-turn limit .. ........ ... ... ... 5-109 3-28,C-4
WITING © oottt e e e xi Torque Control Mode ......... 3-31,C-7

winding resistance loss ..................... 5-94 WAIMING © o ettt e e et e e xi

wiring write protection . ............. ..., 7-58
connection procedure . .................. 3-16 Y
example, main circuit .. ................. 3-14 Y-specification, checking codes ...... 7-40t07-42
fuse ... 5-117 V4
isolation of inputs from outputs .......... 5-124  /Z-CLAMP function ............... 5-65t05-66
using multiple servo amplifiers .......... 5-126 zero clamp function
noise control . ................ 5-115t05-126 /P-CON ... 5-66
noise filter .......................... 5-124 switching with speed control (analog reference). . .
noise filters .. ........ ... .. ... ..., 5-124 e 5-62
precautions . ................... 3-12,5-115 /Z-CLAMP ................... 5-65t05-66
servo amplifier to encoder ............... 3-24 zero point drift compensation ............... 7 -49
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