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A WARNING

YASKAWA manufactures component parts that can be used in awide 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 asto 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 asto 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.

AWARNING

« WARNING: Indicates apotentially hazardous situation, which, if not heeded, could result in death or
serious injury.

A CAUTION

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

Copyright© 2002, Yaskawa Electric Corporation

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

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

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

A 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.

A | nstallation

A CAUTION

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

A Wiring

A WARNING

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

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

* Required for 200V, 11kW and 15kW amplifiers:
Use of Yaskawa kit number JZSP-CKT75 for wiring the power input and output terminals of the SGDH-
1AAE, and JZSP-CKT1E for the SGDH-1EAE, or equivalent UL listed closed-loop ring terminal to accept 4
AWG and 2 AWG wires respectively.

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

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

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

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

A Operation

A CAUTION

« Never touch any rotating motor partswhilethe motor isrunning.
Doing so may result ininjury.

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 settingsto match the parameter s of
the machine.
Starting operation without matching the proper settings may cause the machine to run out of control or
malfunction.

« Beforestarting operation with a machine connected, make surethat an emergency stop can be applied
at any time.
Not doing so may result ininjury.

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

\Y
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A Maintenance and I nspection

AWARNING

« Do not removethe panel cover whilethe power is ON.
Doing so carries arisk of electric shock.

« Do not touch terminalsfor five minutes after the power has been turned OFF.
Residual voltage may cause el ectric 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

A General Precautions

Note the following to ensure safe application:

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

« Thedrawings presented in this manual are typical examples and may not match the product you received.

« Thismanual is subject to change due to product improvement, specification maodification, and manual
improvement. When this manual isrevised, the manual codeis updated and the new manual is published as
anext edition. The edition number appears on the front and back covers.

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

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

Vi
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1 Checking Product and Part Names

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

1.1 Checking the Sigmall Series Products on Delivery.......cccooovevveieieeceeceeseeenee, 1-2
111 SEIVOMOLOIS.....ciiiieieeetee st e sttt e s e e e se e e st e sme e s neesneesnneesneesnneenes 1-2
1.1.2  Direct-drive Motor Supporting FUNCLION..........ccceeeieeieeiece e 1-4
113 SEVO AMPITIEIS. oot 1-6

1.2 ProducCt Part NAIMES ........cccviiiiieieeieseesie ettt see et snee s aesneesreenes 1-8
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1.1 Checkingthe Sigmall Series Productson Delivery

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

Use the following checklist when Sigmall 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

A

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/min 3000 S707 <+
S/N_VT1007-1 -001
¥ YASKAWA ELECTRIC

APAN

/

Serial number Manufacturing date ——

Rated motor speed
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A

Model Numbers

Standard Servomotors

SGMPH-01AAA2S

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

Servomotor Capacity (See Table 1.1)

Power Supply
A: 200V

B: 100Vv*
D: 400V

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

Serial Encoder Specifications (See Table 1.2)

—I_— Brake and Oil Seal Specifications

1: Standard

S: With oil seal
C: With 24Vp brake

E:S+C

SGMBH: See Catalog for options.

Shaft End Specifications
((See Table 1.3))

Design Revision Order

A SGMAH
SGMPH
SGMGH
SGMSH
SGMUH

(1500rpm)

: SGMPH (IP67 waterproof specification)

SGMBH : A = 200% Peak Torque
B = 250% Peak Torque

Table1.1: Servomotor Capacity (kW)

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

A Applicable Motors
This function is applicable to the following SGMCS servomotors.

Servomotor Type

SGMCS-6 6 C

SGMCS-86 6 D

SGMCS-6 6 B

SGMCS-6 6 E

SGMCS-6 6 M

SGMCS-6 6 N

Note:  For direct-drive motors, & & indicates the motor rated torque. For other motors, 8 6 indicates the motor capacity.

The direct-drive motor model can be confirmed by the auxiliary function FnO11"Motor
models display” on the digital operator or the panel operator.

Fno11-F.6 8 O O . "Voltage and Motor Model Display"
8 6 : Voltage
00: 100 VAC or 140 VDC
01: 200 VAC or 280 VDC
02: Reserved

O O : Motor model
00: SGMAH
01: SGMPH
02: SGMSH
03: SGMGH-5 A (1500 min™t)
04: SGMGH-6 B (2000 min™t)
05: SGMDH
32: SGMCS-6
33: SGMCS-6
34: SGMCS-6
35: SGMCS-6
37: SGMCS-6
38: SGMCS-6

On On On On On
ZZImMwWwoOo

(@]

Note: Note: 32 to 38 are direct-drive motors.
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Model Designation

SGMCS—02B 3 A1 1

Direct-drive motor —‘;rake Specifications
1: Without brake
Rated torque o
Flange Specifications
02:2N m 10:10N m 35:35N m 1 Back sid v b t
04:4N m 14:14N m 45:45N m 3 Fac tSI gonky,_dasbe moun t
05:5N m 16:16N m 80: 80N m - rrontorbackside base moun
07: 7N'm 17:17N m 1A:110N m . .
08:8N m 25:25N m 1E:150N m Design revision order
27: 200N m Any alphanumeric
character
Outer diameter Encoder Specifications
B: 135mm D: 230mm 3: 20-bit absolute*
C: 175mm E: 290mm

M: 280mm N: 360mm

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

For the details of single-turn data absolute encoders, see 5.11.2 Adaptation to Sngle-turn
Data Absolute Encoder.



Sigmall User’'s Manual

Chapter 1: Checking Product and Part Names

1.1.3 Servo Amplifiers

A

External Appearance and Nameplate Examples

Servo amplifier model

~
SERVOPACK

MODBEL

S3DH-30AE

AC- INPUT

AC-CUTPUT

Hz
PHASE 3
AMPS 186

VOLTS 200-230|VOLTS 0-230
50/60

PHASE 3
AMPS 248
xuewPy 3 0 {4.0)

S/N 412808-18-)

YASKAWA ELECTRIC
MADE 1 N JAPAN

Serial number
Applicable capacity—

\B
=
85

ng

®
"
U

.
AT

= -
Sigma Il series SGDH
servo amplifier

L Applicable
power supply

Table 1.4: Maximum Applicable Servomotor Capacity

Maximum Applicable Servomotor Capacity
Symbol C?E&;:)Ity Symbol C?E&;:)Ity

A3 0.03 50 5.0
A5 0.05 60 6.0
01 0.10 75 7.5
02 0.20 1A 11.0
04 0.40 1E 15.0
05 0.50 2B 22.0
08 0.75 3z 30.0
10 1.0 3G 37.0
15 1.5 4E 45.0
20 2.0 5E 55.0
30 3.0
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A Model Numbers

SGDA - 10AE -

Sigma Il Series
SGDH, SGDM Servo Amplifier

Maximum Applicable Servomotor Capacity
(See Table 1.4)

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

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

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

>

Amplifier Version Number

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

Servo Amplifer Version Number

Software version number

Hardware version number
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1.2 Product Part Names
This section describes product part names.

1.2.1 Servomotors

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

Encoder Frame Flange

Output shaft
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1.2.2 Servo Amplifiers

Thefigure below showsthe part namesfor servo amplifiers.

Battery Holder

Used to house the backup battery for an
absolute encoder.

CN5 Analog Monitor Connector

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

~ Version Number
Indicates the Servo Amplifier hardware version and
software version (See "Amplifier Version Number").

CNB8 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.

Lights when the control power supply is ON.

—--— Charge Indicator

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

~CN10 Connector for Option Unit

Connects option units for expanding the amplifier’s functions.

T
HNS Connector to PC or Digital Operator

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

N1 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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A Additional References

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

Manual Name Manual Number

-1l Series Servo System Product Catalog Sup- | G-MI#99001E—
plement SIGNMAII

Motion Products CD YEA-CD-MTN-1
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2 Installation

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

2.1 SEIVOIMOLONS. ...coteieiteeiteeetee st e et e e e e e s be e s e e e s se e sareesaeeaneesseesareesneesnneenneesnneennnesnnas 2-2
211 SOrage TEMPEIEIUIE ........uveireeeiieeesiesesitee s sitee s siaes s sa e s sae e sre e b e nnree s 2-2
212 INSEEIEIHON SITE....coiiiiieiestes e 2-2
2250 G T AN [ o 2T o | S 2-3
228 N S © 1= o 1] o ST 2-3
215  Allowable Shaft LOads........cccoovevieiiereeinsieseeeseese e 2-4
21.6  Vibration RESISTANCE ........coiiiiiiieie et 2-5
207 VIbration ClaSS.......cceeiiiiiiiieiieeiesee e sre e 2-6
2.1.8  Handling Oil @and WALEY .........cccoeeiiieeiecie et 2-6
219 CaDIE SAIESS....cciiieeeitecteeee e 2-6

2.2 SEVO AMPITIEIS..cceieieee et st aeene e 2-7
221 St0rage ConditiONS........ccceevieieeseerieeeeseesiesee e e sae e sre e e e ee e e reeeeenes 2-7
222 INSEEIEIHON SITE....couiiiiiiese e e 2-7
ARG I © (1< o |- 1 (o] o ISP 2-8
A N 1 01 = I = o] o [ 2-9
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2.1 Servomotors
SGM AH servomotors can be installed either horizontally or vertically.

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

instructions carefully.

A CAUTION

N/
« Do not connect the servomotor directly 7\
to a commercial power line. Thiswill
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

211 Sorage Temperature

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

-20t0 60°C
2.1.2 Installation Site

SGMAH servomotors are designed for indoor use. Install the servomotor in
environments that satisfy the following conditions.
» Freeof 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

SGM AH 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 |oads applied to the servomotor
shaft end during operation fall within the ranges shown in Table 2.1.
Allowableradial load in the table is the maximum load allowed on the end of the
output shaft.
Table2.1: Allowable Radial and Thrust L oadsfor the Servomotor
Allowable Allowable
Radial Load | Thrust Load LR )
Servomotor | MODEL = E . Reference Diagram
r s in (mm)
Lbs (N) Lbs (N)
A3
A5 15.29 (68) 12.14 (54) 0.79 (20)
SGMAH 8; 17.54 (78)
o 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 o 55.1 (245) 15.29 (68) 0.98 (25)
22 881(392) | 330147 1.39 (35)
05AAA
05DAA 110 (490) 22.0 (98)
09AZA 2.28 (58)
09DAA :
13AAA
T3DAA 154 (686) 77.1 (343)
20AAA
20DAA 264.3 (1176)
gg‘D“A“A‘ 110 (490) 3.11 (79) |E_R.|
SGMGH TR 330.4 (1470) i
44DAA
S5AAA (‘ ) TFEE
55DAA
;gm 4.45 (113)
TARAA | 3965 (1764) 132 (588)
1ADAA
1EAAA
1EDAA (116)
10A
10D
15A
D 154 (686) 44.1 (196) 1.77 (45)
20A
SGMSH 50D
383 220 (980)
A0A 88.1 (392) 2.48 (63)
0A 264.3 (1176)
10D 110 (490 22.0 (98 1.77 (45
SGMUH 15D (490) 0 (%) 77 (49)
30D 154 (686) 44.1 (196) 2.36 (60)
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Allowable Allowable
Radial Load | Thrust Load LR )
Servomotor | MODEL F F . Reference Diagram
r s in (mm)
Lb;s (N) Lb;s (N)
2B 5880 (1322) 2156 (485) 100 (3.94) R
3Z 6272 (1410) 2156 (485) 100 (3.94) f—
SGMBH 3G 7448 (1675) 2156 (485) 100 (3.94) Fr
4EA 7840 (1763) 2156 (485) 100 (3.94) == s
SEA 8428 (1895) 2156 (485) 100 (3.94)
Fr
Note: Thrust and radial loads: ;

Thrust load (Fs): Shaft-end load applied paralel to the -F
centerline of the shaft. Servomotor | .

Shaft end

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

2.1.6 Vibration Resistance

Mount the servomotor with the shaft positioned horizontally. The servomotor will
withstand the following levels of vibration on all three axes. front-to-back (X),
vertical (Y), and side-to-side (2).

« SGMAH, SGMPH: 49m/s? (5G)

«  SGMSH, SGMGH, SGMDH, SGMUH, and SGMBH: 24.5m/s? (2.5G)

Vertical ¢ . Front-to-back

I i _3__

Horizontal shaft

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

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

Position for measuring vibration\

2.1.8 Handling Oil and Water

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

Install the servomotor with the connector facing down.

Through shaft section

o

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

219 CableSress

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

Be especialy 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 Sorage Conditions

Store the servo amplifier within the following temperature range, aslong asit is
stored with the power cable disconnected.

-20t0 85°C

&&4

\RHEH
g

A
v
pHl=

Sigma Il series servo amplifier

-

|

2.2.2 Installation Site

The following precautions apply to the installation site.

Situation Installation Precaution

Design the control panel size, unit layout, and cooling

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

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

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

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

Installation at a Site
Exposed to Corrosive
Gas




Sigmall User’s Manual

Chapter 2: Installation

2.2.3

Orientation

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

%ﬁﬁ‘ !

N

tot

yotm

¥

i L

Y

s | | 7777777@'[ H

tot

Ventilation

Wall
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2.2.4 Installation

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

control panel.
r' N
N TN X 1.97in (50mm) minimum
1
4 4 v 4
[T~ [IIIT]4 [IIIT]A [IIIT]
(Cle[o)] Cle[eo)]
o o o 0 o o o [
=10 B BIE B
ESJI ESJI EZJI EZJI
HmNi
sl 5l 5l s
EXAC e f.@ f‘.@
. | _>| | . | 1.97in (50mm) minimum
1.18in|(30mm) 0.39in (10mm) v
minimum

A Servo Amplifier Orientation

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

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

A Side-by-side Installation

When installing servo amplifiers side by side as shown in the figure above, alow at
least 0.39n (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.

A Environmental Conditionsin the Control Panel

e Ambient Temperature: 0to55°C

e 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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NOTES:
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3 Wiring
This chapter describes the procedure used to connect Sigmalll
Series products to peripheral devices and gives typical exam-
ples of main circuit wiring aswell as 1/O signal connections.

3.1 Connecting to Peripheral DEVICES........cccveviieiiiieciee e 3-3
3.1.1  Single-Phase (100V or 200V) Main Circuit Specifications.............c.......... 3-4
3.1.2  Three-Phase (200V) Main Circuit Specifications..........ccceoeveereesieereeieene 3-5
3.1.3  Three-Phase (400V) Main Circuit Specifications..........cccocevvereesieereseene 3-6

3.2 Servo Amplifier Internal Block Diagrams..........cccoevereneneneninieeieseseseseniens 3-7
321  30W to400W (200V) and 30W to 200W (100V) Models.........cccrerunece. 3-7
322  0.5kW to 1.5kW (200V) MOCEIS ......ccveieieieiesie e 3-8
323  2.0kW to5.0kW (200V) MOGEIS.....cccieiieieieieieeeeeeeesie e 3-8
324  6.0kW to 15.0kW (200V) MOEIS......ccoeiiirieieiriesiesieseeeeeenie e 3-9
325  0.5kW t0 3.0kW, 400V MOUEIS.....ccceriiririeriisiesieeiieieeesie e 3-9
326  5.0KW (400V) MOEIS.....ceiieririirieieisiesieisie e 3-10
327  6.0kW to 7.5kW, 400V MOGEIS.......coviiieririisierieise e 3-10
328  11.0kW t0 15.0kW (400V) MOEIS ......eovemirrerireeinierieenie e 311
329  22.0kW to 55KW (400V) MOGEIS......cocvreeiriirieieene e 311

3.3 MaiN CirCUIt WITING......ceeeeeieiesiesee st 3-12
3.3.1  Namesand Descriptions of Main Circuit Terminal ............cccecveeeveennennen. 3-13
332  Typical Main Circuit Wiring EXample..........cccoorrieienenenneseeeeee 3-14
3.3.3  Cable Specifications and Peripheral DeviCes.........cccovevereiieenenieenienns 3-14
3.34  Servo AMPIifier POWEr LOSSES.......coouiiieiirie et 3-15
3.35  Wiring Main Circuit Terminal BIOCKS.........ccccceveeieiieenecie e 3-16

G A VL@ IS o S 3-17
34.1 Exampleof Typical I/0 Signal ConneCtions..........ccccceeveeveeveeseesieseennns 3-17
342  ListOf CNLTEMINAS ...cceeiiieiesiesie e 3-18
34.3 1/0O Signal Names and FUNCLIONS...........ccccveierieeseeie e eie e eee e e 3-19
344 INtEIfACE CICUITS.....uiieirieeiieeeee e 321

3.5 Wiring Encoders (for SGMGH and SGMSH Motors Only).........ccccevvvenienene 3-24
351  ENCOOEr CONNECLIONS.......cciieeeiieerieeiesieesteseesreesteeeesseessesnessseeseesneesseensens 3-24
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352  CN2 Encoder Connector Terminal Layout and TYpesS..........ccocevereriennnne 3-26
3.6 Examplesof Standard CONNECLIONS..........cceeerierierenerie s 3-27
3.6.1  Single-Phase Power Supply SpeCifiCations..........ccccevvereererenenerieniennenn 3-27
3.6.2  Three-Phase Power Supply Specifications (200V).......cccceevreeneriernennnns 3-28
3.6.3  Three-Phase Power Supply Specifications (400V)......ccccevvreeneriennennnns 3-29
Large CapacCity, 400V ......cccoveieieeie et ee et 3-29

3.6.4  PoSition Control MOGE..........cceriiieriniinisiniee e 3-32
3.6.5  Speed Control MOCE.........cccueiieieiiereee e 3-33
3.6.6  Torque Control MOGE..........cccceieeieeie et eneas 3-34
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3.1 Connectingto Peripheral Devices

This section provides examples of standard Sigmall Series product connections to
peripheral devices.

It al'so briefly explains how to connect each peripheral device.
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3.1.1 Single-Phase (100V or 200V) Main Circuit Specifications

mllolded—Case Circuit\
Breaker (MCCB)

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

J
(Noise Filter \

Used to eliminate external
noise from the power line.

~

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

f Brake Power Supply l

Used for a servomotor
with a brake.

Magnetic Contactor

HI Series

Power supply
Three-phase 200V

RST

Noise filter

i
]
I
]
]
]
]
|
]
]
[}
]
I
I
I
I
I
]

| se=rg| Magnetic
contactor

Power
supply
i line
Il | Brake
I jpower
i qsupply
al
@
i
L
L ==
- -
. ——
'-..._____‘

Regenerative Resistor

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

insufficient.

-

AN

Regenerative
resistor

= (optional) | 1|

= s

—— ]

Controller

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

MEMOCON GL120, GL130
with a motion module.

J

s

\.

Digital Operator

~N

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
Cable

Encoder
Connector
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3.1.2 Three-Phase (200V) Main Circuit Specifications

~N

Molded-Case Circuit
Breaker (MCCB)

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

Noise Filter

Used to eliminate external
noise from the power line.

.

Magnetic Contactor

HI Series

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

contactor.
.
’ Brake Power Supply\

Used for a servomotor
with a brake.

Power supply
Three-phase 200V

RST

MCCB

J
0

Noise filter

R Y

Magnetic
contactor

resistor to terminals B1
insufficient.

resistor is required.

Regenerative Resistor
Connect an external regenerative

the regenerative capacity is

For 6kW or higher, an external 5

and B2 if

-

flost

Controller

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

1

s

MEMOCON GL120, GL130
with a motion module.

Y,

—
—
L

Regenerative
resistor

== (Optional)

—

~—

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

Encoder
Cable

Encoder
Connector
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3.1.3 Three-Phase (400V) Main Circuit Specifications

@St Connect the SGDH servo ampl@
Power supply for Brake\ Controller to a Yaskawa host controller or to

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

Supplied by 24Vp for

servomotor with 24V brake. \
M i =
MEMOCON GL120, GL130
\ with a motion module.

— Power supply 2

Molded-Case Circuit iy #

Breaker (MCCB) Three-phase 200V \
Digital Operator

JUSP-OPO2A-1

[ THT [Protects the power R 3d
line by shutting
OFF the circuit nd JZSP-CMS00-1
(cable)
Allows the user to
et parameters or
peration references
and to display opera-
ion or alarm status.
Communication
and control is also
possible with a
personal computer.

MCCB

Noise Filter
Used to eliminate external

noise from the power line. Personal Computer

\ ) Noise filter [I
(o

gnetic Contactor

Cable model: YS-12 ‘

HI Series -

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

Magnetic 1 Ll VW
contactor - 4 f 1

f Brake Power Supply\ (E:gg?eder
Used for a servomotor 1 L1L2L e Encoder

with a brake.

1= Connector
'
B I
E |
i
\ ‘ Power Supply [*=* I 1
N - Regenerative | |
= —— resistor I 1
g jonal)
o g
" . s
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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3.2 Servo Amplifier Internal Block Diagrams
The following sections show internal block diagrams of the servo amplifiers.

321 30W to400W (200V) and 30W to 200W (100V) Models

Single-phase
200 to 230 V 0%

(50/60Hz) 5% - - - - - - - T L S IIY = R
N 1 e |
)‘ e 9 R .
o e
h PM1-1 J =~ PM12 | D2 D3 D4 |
P1
_L_ Noise filter| | H P2 v ! AC Servomotor
= 1 : A D1 '| R7 U]
H—o— R &k 1 ' .
e [ 22 aT o - v K]
: 1 R8 w
" [ N7 : |'“:1TR1 a w
H N2 L 4
A 4 1

I N1 : 1
L L 1 Gate drive over
T |RE‘ay d,wel goliage Gate drive current protector
i ) e ensor oo
=) |
T |
e
'
' ' /—J
'
o T IF > v ASIC For battery
# - DC/DC | — g5y | generator connection
T con ] ¥
, Lc - verter [ Digital cur PG signal Divider
rent amp processing

PG output

. Reference pulse
e _______} processing
—

(F)’g;ver (F;?\‘Wef | @@@@
; (B35
|

Reference pulse input

Current

reference 4
calculation

1 AMC Speed/torque

reference input

1MC Surge Monitor display
suppressor|
R |
: v Analog voliage control 110 Sequence 1/0
L — —' Open during servo Serial port CPU
CN3

(5RY) alarm

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

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

Three-phase  +10%
200 to 250V -15% &1 B2] B3 FANL
(50\60Hz) 4 vt .
i
2
@ L ) S | s 09 00 S0

=

P P €L AC servomotor
Noise filter
= mc -I Y
11 L R v —
l
XX1 \
= > Xx3 —
L{ = = s . v |
13 “Txx2, R w
—— 7 T
N
I T - PG
" + [ 1 THS1 = T
72 1 Gate drive over- -
_ Relay drive Voltage | Gate drive current protection
sensor

Interface

Voltage
sensor

*0.5 to 1.0kW,
200V models

'—I Vv
Current
Lie W AsiC sensor For battery
* iy connection
i > | generator
——* N peibe >
- converter ol
cuont PG signal owider
> sy amp processing .
A onL
> s12v Reference puise PG output
~— processing
5V
I
—t
power PN
orF P amc Ll [ current Speed and torque
o5 reference Position reference input
oloo o calculation control
s POWER
Surge suppressor
¢ supp Speed
ol
Analog voltage control Sequence IO
converter
Open during | Serial port
(SRY) servo alarm oNs ons
Analog monitor Digital operator
output for supervision personal computer

323 2.0KkW to5.0kW (200V) Models

Three-phase  +10%

200 to 250V -15%
Bl | B2]B3
(50\60Hz) 6 >_e1
FAN1
D2
FUL
p -
Noise filter P AC servomotor
-| +12V 1
= u
IVI\/\IC " .
1h
xx—a\ v
0 o N
-w _I w . \
N LA o8 -
L v 2| L
v 1 Gate drive over-
Relay drive voliage | Gate diive current protection

Interface >

CN2

1
'_| v
Current
W

Voltage
sensor

ASIC sensor For battery

5
L1C !
+ + D> ov PWM cNg connection
Y | generator
] = Darsv
T: pc/ibc 4

Lec - converter Do
current PG signal Divider
> +sv a processing
A CNL
> s2v Reference pulse PG output
1 processing
+5v
|

4

Power Power VvV
2 ON e Lp Current ap K Speed and torque
reference reference input
0o B [ o calcultion
POWER
MC Surge suppressor Monitor display
R Speed
control

Sequence /0

Analog voltage
converter

Open during P serial port
(SRY) servo alarm CNs i CcNa
T
Analog monitor Digital operator
output for supervision personal computer
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324

6.0kW to 15.0kW (200V) Models

Regenerative Resistor (optional)

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

le

}é){’ﬂ

PM1/PM2/PM3

THS1
FAN1

+12v

AC servomotor

Line filter x s bt "
= ™C g Bz
| R
== \
i oo -
—=
. LI
— o~
8A2 |c7 [cs |cs
i S N
~T
co
|L Base drive over-current
@ = LA protection isolator
Voltage | Relay drive vc‘[agf fe"sm
sensor solator
isolator l A k

O[O [© [

Monitor display

CPU
(position/speed
calculation, etc.)

Analog voltage

e B J
1 >
L2c # 5V
o T, DC/DC B>
i converter v ASIC For battery
_ (PWM control, etc.) connection
_ 7 —> resv ol
PG
= output
v Reference
Open during pulse input
power POWer  servo alarm (LRY)
OFF ON  _____ 1MC

Speed and torque
reference input

A
b4
S
A

<l o KD Sequence /0
converter
CN3
Connector for  Analog monitor Digital operator
optional unit - qutput for supervision personal computer
325  0.5kW to 3.0kW, 400V Models
Three-phase  +10% _l
150
200 to 250V 15% B1 [B2]B3
(SO\GOHzl 4 |1
FAN1
-
FU1l
P P AC servomotor
Noise filter
+ -| +12V 1
c1 ZS u u
L1 + -
® iK
= +
L2 - v
— : — s - c2
= -
L L3
i h 1 KA Sagrs
N
N I A
N —— 3 T
Gate drive over. -
current protection
A —
Control power t {1
+ oc
(not provided) o Relayarive | | Votage | Gate dive
sensor
| Voltage
sensor Interface
T =
For battery
T‘ | connection
Voltage
24V
> sensor
+7.5V
D £15V (x4 circuits)
ov pc/ipc
converter ASiC
> (PWM control, etc.) L
+5V
CN1
—> «12v PG output
AC power supply 45V I— Reference pulse
Open during 100/200V) input
Power servo alarm (1RY)
Power ' ON n
s N S
Speed and torque
P H [ [ @ [¢
2RY High speed Monitor display POWER (position/speed
diode ] calculation, etc.) a—d 0 lap
Analog voltage Sequence 1/0

Surge suppressor

converter

Connector for
‘optional unit

CN3

Analog monitor
output for supervision

S,
Digital operator
personal computer

3-9
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326  5.0KW (400V) Models

Three-phase  +10%

200 to 250V -15%
1
(50\60Hz) B1| B2| B3
$} &a é) D2 FAN1
’ ~ P =2V AC servomotor
Line filter
= -I ;  —
v/ ol
R
S v — ol
T -I -| w o
N [
N2 LA ol
1 A"A
Voltage Gate Gate drive over PG
sensor drive current protector
L
: I
Control power O
ots Interface
(not provided) .
- — |
FUl BA2 3
“ 2 - D Voltage!
e S For battery
pull connection
Dcine —D+15v x4 circuits N> -
o converter e
> V
° (PWM control,
—> etc)
+12v
[eNit
PG
T 1 output
i iy Reference
Open during 1001200V

A

2RY High-speed
diode

Monitor display (position/speed

calculation, etc.)

Analog voltage
converter

P pulse input
Power POYe" senvo alarm (1RY)
o O ! Ly
o - Speed and tor
00 ov AD P e
ElElClE

Sequence 0

A
V
A
Vi

Surge
suppressor

el T
CN10 CNS CN3
Connector for Analog monitor Digital
optional output for supervision péRBFRiPEomputer
unit

327  6.0kW to 7.5kW, 400V Models

Speed and torque
reference input

Three-phase  +10% Regenerative resistor (optional)
200 to 250V -15% B1 | B2
(50\eorz) 5 L1
FANL
®2
Noise filter P AC servomotor
ZS -| +12V
u
I T
I
o— -I g
N A -
> < al
Gate drive ov
current protection
RLY1 H
! m PG
Control power 1l
+24V, 1
(not provided) =) Relay drive Voltage | Gate drive
sensor 11
Voltage
sensor Interface
+ - |
For battery
— connection
24v
o D sy I
D +15V (x 4 circu ts)
ov pciDe
converter AsiC
(PWM control, etc.)
—> v
—D 12V PG output
AC power supply 45V Reference pulse
Open during (100/200V) input
Power servo alarm (1RY)
Power ' ON
OFF ___ W L
ov

cPU

Monitor display POWER (position/speed

mc calculation, etc.)

£CN3
T

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

Analog voltage
converter

Sequence /O

Surge suppressor

3-10
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32.8  11.0kW to 15.0kW (400V) Models

Three-phase  +10% Regenerative resistor (optional)

(h
(2503 éﬁ’) Es)ov 5% - 51 Qo2
Z, & 1
P2
= iMmC L1
it B T
L= =
L =
13 T
it
= =
Control power - @ -
oy
(ot provided)
(=]

329  22.0kW to 55kW (400V) Models

Regarding Models SGDH-2BDE 22kW (400V), SGDH-3ZDE 30kW
(400V), SDGH-3GDE 37kW (400V), SGDH-4EDE 45kW (400V), SGDH-
5EDE 55kW (400V) consult factory for further information.
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3.3 Main Circuit Wiring

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

Observe the following precautions when wiring.

A CAUTION

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

e Usetwisted pair wires or multi-core shielded-pair wiresfor 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 terminalsfor 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 morethan once per
minute.
Since the servo amplifier has a capacitor in the power supply, a high charging current flows for 0.2s when
power isturned ON. Frequently turning power ON and OFF causes main power deviceslike capacitors and
fuses to deteriorate, resulting in unexpected problems.

+ Suitablefor use on acircuit capable of delivering not more than 5000A, s (Symmetrical), 240V or
480V maximum.
Must be used with UL listed fuses or circuit breakers, in accordance with the National Electrical Code.

¢ Required for 7.5kW -15kW (200V) or 6kW-15kW (400V) amplifiers:
Must use ring terminals specified in Yaskawa Kits JZSP-CKT75, JZSP-CKT1E, JZSP-CKT75DE, JZSP-
CKT1ADE, and JZSP-CKT1EDE for wiring of input and output power. Contact Yaskawa for details.
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3.3.1 Namesand Descriptionsof Main Circuit Terminal
The following table gives the names and a description of main circuit terminals.
Main Circuit Names and Description
Terminal o
Symbol Name Description
30W to 200W Single-phase 100 to 115V (+10%, -15%), 50/60Hz
L1 L2 or 30W to 400W Single-phase 200 to 230V (+10%, -15%), 50/60Hz
L1 L2 Main circuit AC 500W to 15kW
3 input terminal 200V Three-phase 200 to 230V (+10%, -15%), 50/60Hz
iggy to 55kW Three-phase 380 to 480V (+10%, -15%), 50/60Hz
Servomotor
u,Vv,w connection terminal Connects to the Servomotor.
L1C. L2C 30W to 200W Single-phase 100 to 115V (+10%, -15%), 50/60Hz
’ t(é(r)rr:]tirnoalllpower INput 1 30w to 15kW Single-phase 200 to 230V (+10%, -15%), 50/60Hz
24V, OV 500W to 55kW 24Vpe (¥15%) 400V units only

Ground terminal

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

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

terminal

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

>

1MC: Contactor

The following figure shows atypical example of main circuit wiring.

RL L T _ Sewvo Amplifier
>_>_> mces SGDH-AAAE
FIL

- 1L 1=

s WD i W0 L0 5 G

oo
N

(For servo alarm display)
» -
QO 1P
Main power supply

1Ry

Main
power supply

imMC

B i s i
imC 1SUP T
1MCCB: Molded-case circuit breaker (for the inverter) ig{ m%li?:gtor lam
FIL: Noise filter ' p

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 isoutput. (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.
Thisisrequired in order to initialize the servo amplifier.

Power Supply _I
2.0s maximum

| |

Servo alarm (ALM) |
output signal

3.3.3 Cable Specifications and Peripheral Devices

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

Servo Amplifier Power Losses at Rated Output

Maximum Main . Control
. Output L Regenerative - Total
o Applicable -~ Circuit ; Circuit
Main Circuit | seryvomotor |Servo Amplifier Current Power Resistor Power Power Power
Power Supp'y Capacity Mode| (RMS Value) Loss Loss LosS Loss
0.03 SGDH-A3BE 0.66 35 16.5
Single-phase 0.05 SGDH-A5BE 0.95 5.2 . 13 18.2
100v 0.10 SGDH-01BE 2.4 12 25
0.20 SGDH-02BE 3.0 16.4 29.4
0.03 SGDH-A3AE 0.44 3.1 16.1
0.05 SGDH-A5AE 0.64 4.6 17.6
. 0.10 SGDH-01AE 0.91 6.7 — 13 19.7
Single phase 020  |SGDH-02AE 2.1 133 26.3
0.40 SGDH-04AE 2.8 20 33
0.75 SGDH-08AE-S 4.4 47 12 15 74
1.50 SGDH-15AE-S 7.5 60 14 89
0.45 SGDH-05AE 3.8 27 54
0.75 SGDH-08AE 5.7 41 12 68
1.0 SGDH-10AE 7.6 55 82
1.5 SGDH-15AE 11.6 92 14 15 152
2.0 SGDH-20AE 18.5 120 o8 163
Three-phase 3.0 SGDH-30AE 24.8 155 108
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 - 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 28 126
3.0 SGDH-30DE 11.9 118 15 161
5.0 SGDH-50DE 16.5 192 36 243
6.0 SGDH-60DE 20.8 232 247
Three-prase 75 SGDH-75DE 25.4 264 279
11.0 SGDH-1ADE 28.1 288 303
15.0 SGDH-1EDE 37.2 392 407
22.0 SGDH-2BDE 58.0 650 — 770
30.0 SGDH-3ZDE 80.0 970 1090
37.0 SGDH-3GDE 100.0 1140 120 1260
45.0 SGDH-4EDE 127.0 1440 1560
55.0 SGDH-5EDE 150.0 1720 1840
Note Regenerative resistor power |osses are allowable losses. Take the following action if thisvalueis
exceeded:

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

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

*  Anexterna 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.

|

0.31 to 0.35in (8 to 9mm)
*  Openthewireinsert opening of the terminal block (plug) with atool using either
of the two procedures shown in Fig. A and Fig. B on the following page.

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

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

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

This section describes /0 signals for the SGDH servo amplifier

3.4.1 Exampleof Typical I/0 Signal Connections

SGDH Servo Amplifier

V-REF 15 ¥ 37
*P @_ -d_—’* ALOY
— v SG 6 38
é ALO2
A/ID X
T-REF 19 39
I =y @_ ALO3|
-T_ VP SG 0
v
( PULS PULS |7 ]"5_0|Q _____
[ CW] ‘R AP | - j ] :
AD v /PULS |8 T
SIGN T 24 kg
SIGN l11 — R
[ ccw] ‘R e — ] ) 344 poao
Bg v /SIGN _l12 T
| S
35
Position 9 CLR CIR 45— I AIC:‘ PBO(
reference e ] . ’ IPBO
v ICLR L4 O
19
*a +12V PCO
%
Open-collector PL1 4 3 /PCOJ
reference pLo 4
L power supply Used only 8% bso
PL3 4 with an § 1pSO
Backup battery 2.8 to 4.5V BAT (+) absolute encoder
(When using an absolute  +[ 21 é—l—-' SG
encoder). T 4BAT() "
SEN signal input SEN
(When using an absolute 3V ™ f_ 4
encoder). ov g v SG 2
3.3kQ
+24VIN 47 .
+ | J 1
oy :D—:} il
Servo ON -l ssisOoN JAo N F
(Servo ON when ON) pipipied
1 | 1
- 1
P control 55/P-CON A1 i_ L. _4_:
—————————— 25
(P control when ON) .:'_:1 4: :‘+ . ¢ \-CMP+
1 ~ - 1
Reverse run prohibited o o N-OT 43 =L i_ r U 26 4 (COIN®)
(Prohibited when OFF) =TT IV-CMP-
p-OT 2 T 4: (/COIN-)
Forward run prohibited oo — __1 7
(Prohibited when OFF) »:—:1--%1 :--——~: ¥ TGON+
- 1 -~
Alarm reset 5 /ALM-RSTA E. ; AL | ITGON
(Reset when ON) .:p_:l- - %: ::+— -- : f /S-RDY+
1 - 1 -~
- soIN-CL 146 ! !
Reverse current limit e ° S — [ /S-RDY-
(Limit when ON) —l:b—j“%*: :-*--": N
1 -~ 1 ~
. 55 /P-CL__JAS i ! !
Forward current limit — - =L Lot f ALM-

(Limit when ON)

¢P:

Indicates twisted wire pairs.

*The time constant for the primary filter is 47us

‘|:= | Connector shell

FG Connect shield to
connector shell.

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

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

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

Speed coincidence detection
(ON when speed coincides)

Positioning completed (ON
when positioning is completed)

TGON output
(ON at levels above the setting)

Servo ready output
(ON when ready)

Servo alarm output
(OFF for an alarm)

Photocoupler maximum output:

Operating voltage: 30Vpc
Operating current: 50mApc
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3.

4.2 List of CN1Terminals

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

Speed coin-
IV-CMP- cidence
1 SG GND ' 25 (/COIN-) detection
2 | s GND 27 | mGoN+ | TGON sio- output
nal output
Open-collec- TGON sig-
3 PL1 | tor reference 28 | MGON | oo
4 SEN SEN signal power supply 29 IS- Servo ready P
input RDY+ output
Reference Servoready
. V-REF speed input Senvo alarm 30 | /s-RDY output
6 SG GND 31 ALM+ output
Reference Servoalarm
Reference g PULS pulse input PG divided & ALM output
8 [PULS ulse inout 33 PAO output
P P Torque A-phase PG divided
9 T-REF refitra]r;urlce PG divided 34 IPAO A(?g%p;uste
10 SG GND 35 PBO output
B-phase PG divided
11| sien | Reference 36 | IPBO output
Reference gn np Alarm code B-phase
12 | /SIGN ; 37 ALO1
symbol input output
Open-collec- Alarm code
13 PL2 tor reference 38 AL02 output
. power supply Open-collec-
14 ICLR Clear input 39 ALO3 for output
15 CLR Clear input . 40 /S-ON Seirr;/gu?N
6| — — 41 | p-con | Poperation
P Forward
open-colec- || 7 - - Reverse || 42| POT ovier{érggl el
18 PL3 tor reference 43 N-OT overtravel
power supply PG divided input i
— 19 PCO output 44 IALM Alarm reset
PG divided C-phase Forward cur- RST input
20 | [PCO output 45 /P-CL rent limit ON
C-phase input Reverse
21 | BAT(#) Battery (+) 46 IN-CL current limit
+24V _ External ON input
22 | BAT(y) Battery (-) 47 N input power
supply S-phase
23 — — 48 PSO signal out-
S-phase sig- put
24 — — — 49 IPSO nal output
N-CMP+ peed coinci-
25 (ICOIN+) dence detec- 50 — —
tion output

Note 1. Do not useunused terminalsfor relays.

A

2. Connect the shield of the I/O signal cable to the connector shell.
Connect the shield to the FG (frame ground) at the servo amplifier-end connector shell only.

CN1 Specifications

Specifications for Servo Amplifier Connectors

Applicable Receptacles

Solder Type Case Manufacturer

10250-52A2JL or Equivalent 50-pin Right Angle Plug |10150-3000VE |10350-52A0-008 Sumitomo 3M Co.
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3.4.3 1/O Signal Names and Functions

The following section describes servo amplifier 1/0 signal hames and functions.

A Input Signals
. Pin .
Signal Name NoO Function Reference
Servo ON: Turns ON the servomotor when the gate block in the inverter is
/S-ON 40
released.
N . . 5.2.1
Function selected via parameter. 527
Proportional opera- |Switches the speed control loop from PI (proportional/ 2
tion reference integral) to P (proportional) control when ON.
T With internal reference speed selected: switches the
Direction reference direction of rotation. 5.2.6
Position € Speed
/P-CON | 41 . -
Control mode Speed € Torque ¢ Enables control mode switching 527
switching Torque € Speed
) Speed control with zero-clamp function: reference
Zero-clamp reference speed is zero when ON. 543
Reference pulse Position control with reference pulse stop: stops 5.2.10
block reference pulse input when ON. o
Common Forward Run ibi
P-OT 42 |prohibited Overtravel prohibited: stops servomotor when
N-OT 43 |Reverse Run mg;/iggle part travels beyond the allowable range of 5.1.2
prohibited '
* Function selected with a parameter. —
Forward current limit
ON o .
/P-CL 45 Reverse 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
{ éléMl' 44 |Alarm reset: Releases the servo alarm state. 551
Control power supply input for sequence signals: users must provide the
T2V | AT Dy power supply. 524
SEN | 4 (2) |Initial data request signal when using an absolute encoder. 5.2.3
BATT(+)| 21 . .
BATT(-) | 22 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 | 5 (6) modified with a parameter.) 521
Torque . Torque reference input: £1 to £10V/rated motor speed (Input gain can be
Reference T-REF 19 (10) modified with a parameter.) 521
PULS 7 |Corresponds to refer- |INPUt mode _
/PULS | 8 |ence pulse input » Code + pulse string 521
SIGN 11 |Line-driver e CCWICW pulse o
Position /SIGN | 12 |Open-collector « Two-phase pulse (90° phase differential)
Reference /%ILR'; %2 Error counter clear: Clears the error counter during position control. 5.2.1
PL1 3 |+12V pull-up power supply when PULS, SIGN and CLR reference signals
PL2 13 |are open-collector outputs (+12V power supply is built into the servo 5.2.1
PL3 18 |amplifier).

Note 1. Thefunctionsallocated to /S-ON, /P-CON. P-OT, N-OT, /ALM-RST, /P-CL, and /N-CL input
signals can be changed with parameters. (See 5.3.3 Input Circuit Signal Allocation .)
2. Pinnumbersin parenthesis () indicate signal grounds.
3. Thevoltage input range for speed and torque references is a maximum of £12V.
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A Output Signals

Signal Name Pin Function Reference
Number
ALM+ 31 ) .
ALM- 32 Servo alarm: Turns OFF when an error is detected. 55.1
TGON+ 27 Detection during servomotor rotation: detects whether the servomotor is
TGON- 28 rotating at a speed higher than the motor speed setting. Motor speed 5.5.5
detection can be set via parameter.
/S-RDY+ 9 Servo ready: ON if there is no servo alarm when the control/main circuit 556
/S-RDY- 30 power supply is turned ON. >
PAO 33(1)
/Eég 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
PCO 19 C phase signal |or the equivalent. 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).
ﬁtg% gg Alarm code output: Outputs 3-bit alarm codes.
ALO3 39 (1) Open-collector: 30V and 20mA rating maximum. cel
FG Shell Connected to frame ground if the shield wire of the 1/0 signal cable is
e connected to the connector shell.
N-CMP+ 25 Speed coincidence (output in Speed Control Mode): detects whether the
Speed motor speed is within the setting range and if it matches the reference 5.5.4
/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. gi Do not connect relays to these terminals. -
50

Note 1. Pinnumbersin parenthesis () indicate signal grounds.

2. Thefunctions allocated to /TGON, /S-RDY, and /V-CMP (/COIN) can be changed via
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.

Inter face for Reference Input Circuits

>

Analog Input Circuit
Analog signals are either speed or torque reference signals at the impedance bel ow.
» Speed reference input: About 14kQ
» Torquereference input: About 14kQ
The maximum allowable voltage for input signalsis £12V.

Servo Amplifier

1.8kQ (Y2W) minimum

3 V-REF or
12v 25-HP-1SEQ o2 T-REF
I L I About 14kQ
1000:1 SG

!

oV

Reference Position I nput 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.
e Line-driver Output Example:
Host controller end Servo amplifier end
150Q 4.7kQ
[ 1 Py °
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 a1 Servo amplifier end
1 i 1 1500 4%k
—
—
Trl I I VF=15t01.8V
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The following examples show how to select the pull-up resistor R1 so the input
current (1) falls between 7 and 15mA.
Application Examples

R1 = 2.2kQ with R1 = 1kQ with R1 = 180Q with
Ve = 24V +5% Ve = 12V 5% Ve = 5V 5%

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

This circuit uses the 12V power supply built into the servo amplifier. The input
isnot isolated in this case.

Host Servo amplifier end

controller end .
/— PL1, PL2, PL3 terminals
1.0kQ
-T-

| p— |
| S

150Q

About # Ij * N lg!
9mA -
O e *
12

< l

1.5V maximum \
when ON

A Sequence I nput Circuit Interface
The sequence input circuit interface connects through a relay or open-collector
transistor circuit. Select alow-current relay, otherwise afaulty contact will result.
Servo amplifier Servo amplifier
24Vpc 24Vpc
50mA minimum | 24V|y 3.3kQ 50mA minimum | - 24ViN 3.3kQ
J'|'_ c>—O_1/S»ON, etc. E__| _%g; _ - . E ..?.gi
A 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 aLine-driver Output Circuit

Encoder serial data converted to two-phase (A and B phase) pulse output signals
(PAO, /PAO, PBO, /PBO), origin pulse signals (PCO, /PCO) and S phase
rotation signals (PCO, /PCO) are output vialine-driver output circuits that
normally comprise the position control system at the host controller. Connect
theline-driver output circuit throughalinereceiver circuit at thehost controller.
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See 3.5 Wiring Encoders (for SGMGH and SGM SH Motors Only) for con-
nection circuit examples.

Connecting to an Open-collector Output Circuit

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

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

Servo amplifier
end

5 Voe g elay
Servo amplifier o—0
end

ov
5 t9-12Vpe
Servo amplifier h Line receiver
end .
1L+
i T

s

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

e Current: 20mApc

Connecting to a Photocoupler Output Circuit

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

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

N 5to 12VDCRe|ay 510 12Vpc
» 00——o0
Servo amplifier end Servo amplifier end h
EE4 A=
v 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 SGM SH 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 SGM SH motors
only. The numbersin parentheses () are applicable to SGMAH motors. For SGMPH
motors, refer to the Sigma Il Servo System Product Catalog Supplement.

Incremental Encoders

>

Servo amplifier

CN1 P
Aphase.  [~_1-33 PAO . -
Incremental encoder 134 [PAO ; 1P : gi>_
B phase_ _ 1-35 PBO_ ! )
, o2 1S N Ao J>_
C(5) L L o5 cCphase  119] pPco.
D (6) TIP . 126 X704 pco 1P J>_
e . ' Output line-driver ! X Applicable line
L ! SN751LS194 manufactured ' ' |receiver
! by T/1, or the equivalent ' ' [SN75175
Q) ! ) 2:1 Q ! ! | manufactured
G () 4 ] 2.2 ¢ PG5V ! ., |by T/1, or the
v , 0 » PGOV ! . |equivalent
: ' v 11 Lsc ov
22AWG '
J N J,Connector shell ‘L‘
Shell hield wi Connector
(Shell) Shield wires 1S
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A

Absolute Encoders

Absolute encoder

Servo amplifier

- CN1 PR
RO cN2 Aphasep, 133 L PAO .~
N R Pa0 17 J>—
Lo 2-5 B phasep, 1-35 | PBO + _°
~Ip 26 N, AN J>—
' ' C ghase 1-19 PCO ! !
Co B T Y, =IO I J>—
[ Sphasep, 148 | PSO ' |
o 1494, /PSO . 1P J>—
. ' 2-1 . PR
[ ! 2-2 > Egg¥ : . Applicable line
. ' Output line-driver: ! : (r)icgll\\llegl%cmse
' ! SN751LS194NS ! , [manufactured
22ANG' ' manufactured by T/, X + [by T/, or the
: \ or the equivalent 14 L sen + |equivalent
. \ - A : +5V
' X -I-ﬁ 12 s ! IP o
o 11456 . 1 ] W
: : 2-3 OVv 1217 BAT(H)' -
i 24 122 ] BaT() 1P ] - Battery
" -l Connector shelll_'vlc\ 1-50 .‘
(Shell oid wi
Shield wires Je-
IP: Indicates twisted wire pairs. = Sonnector
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3.5.2 CN2Encoder Connector Terminal Layout and Types

The following tables describe CN2 connector terminal layout and types.

A CN2 Connector Terminal Layout
Pin Signal Function Pin | Signal Function
1 | PG5V PG power supply +5V 2 PG 0V | PG power supply OV
Battery (+) | Battery (-)
3 | BAT() (For an absolute encoder) 4 BAT () (For an absolute encoder)
5 | PS PG serial signal input 6 | /PS PG serial signal input

A CN2 Connector Models

Servo Amplifier
Connectors

Applicable Plug (or Socket)

Soldered Plug
(Servo Amplifier Connector)

Soldered Plug
(Servomotor Connector)

Manufacturer

53460-0611

55100-0600
(Yaskawa number:
JZSP-CMP9-1)

54280-0600
(Yaskawa number:
JZSP-CMP9-2)

Molex Japan Co., Ltd.

Note: 1.

from Molex Japan Co., Ltd.

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

L -shaped plug:
Straight:
Cable clamp:

FA 1394 isthe product number for the servo amplifier end plug and the servomotor end socket set

The following encoder connectors are for the SGMGH and SGM SH servomotor:

MS3108B20-29S
MS3106B20-29S
MS3057-12A

Note: Encoder cablesare available from Yaskawa. For more details on the cables, see Sgma |l Series Servo
System Catalog Supplement (G-MI1#99001).
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3.6 Examples of Sandard Connections
The following diagrams show examples of standard servo amplifier connections by

specifications and type of control.

3.6.1 Single-Phase Power Su

Single-phase 200 to 230V, or

pply Specifications

Single-phase 100 to 115V,

(50/60Hz) (50/60Hz)
1MCCB ‘l’) é)
rpprn Power Power Alarm
Noise filter OFF ON processing
4 IMC s -e
Q10 0 0 O——
imMC SUP X | Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.
Bl B2 !
O L1 '
'
O L2 '
'
Lic ' '
L2c SGDH Servo Amplifier ! Optical .
o1 ' encoder '
— '
QO 7 .
Be sure to \ ttttttTmmt !
ground Be sure to properly prepare the
end of the shielded wire.
Reference speed:
+2 to +10V/rated motor speed (set by parameter)
. <l ALO1 |Alarm code maximum output:
Torque reference: 38 Operating voltage: 30V,
+1 to +10V/rated motor speed (set by parameter) { w0 ALO3 Ogerating curre?n:' ZOmXEC
‘C ALO3

PULS
CW ]
A phase

Position reference CLR

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

Used only with

P control with 2Ry ON

Forward run prohibited with P-LS OPEN

Reverse run prohibited with N-LS OPEN N
p 0 C
Alarm reset with 3Ry ON 3
—O
Forward current limit ON with 6Ry ON 6Ry
—O
Reverse current limit ON with 7Ry ON 7
—O

Forward run
™ prohibited

Reverse run
™ prohibited

Forward current
= limit ON

o IT-GON-

PG dividing ratio output
Applicable line receiver

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

7 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)

Positioning completed
(ON when positioning is
completed)

/T-GON+ T-GON output
(ON at levels above the setting)

/S-RDY+ Servo ready output
(ON when ready)

Servo alarm output
(OFF with an alarm)

Photocoupler maximum output:

*The time constant for the primary filter is 47us

J?-—L Connector shell
G

F
Connect shield to connector shell

Operating voltage: 30Vpc
Operating current: 50mApc

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

Three-phase 200 to 230V,

(50/60Hz)
R S T
1MCCB ‘j’) J’) J’)
—L Power Power Alarm
Noise filter OFF O processing

o IMC - -

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

Optical

' encoder
| o
L
— /1
Be sure to \ e e m e .
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:

ALO3 Operating voltage: 30Vpc
Operating current: 20mApc

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

ALO3

PULS -
[SW ] {:
A phase a
SIGN - N
CCW ' PAO
[ B Phﬁ\SFl:| -< Y /PAO | PG dividing ratio output
Position reference CLR h Applicable line receiver

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

Open-collector
reference
power supply

. 48 7 Amount of S-phase rotation
Used only with >‘g' PSO| Serial data output

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

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

SEN signal input
(When using an absolute encoder).

Speed coincidence detection

- - - . .- & \-CMP+ (ON when speed coincides)
Servo ON with 2Ry ON T '_’; e Servo ON U ) chgl{/IN;) Positioning completed
P control with 2Ry ON ¥ :_;|; = Proportional control (P control) (COINY g(grl;l]g}/gtir&)posmonlng is
Eoi\gf%% un prohibited with E } ::K -> E,";m[‘;‘{g(;”“ ' -*_ IT-GON+ T-GON output
) . - == v ON at levels above the setting)
e ; B Reverserun T ¥ /T- | ( 9
ﬁf{/éerg%?’\rll prohibited with '—ON Lg N-OTIA3 '_D_'*_ ?; ™ prohibited fT-GON
) 3Ry - - - /S-RDY+ Servo ready output
Alarm reset with 3Ry ON — E } =K — Alarm reset
—© I Forward current gis-RoY- (O when read)
Forward current limit ON with 6Ry ON 6Ry p-cLlas E 2K = limit ON
o - i FALM+  Servo alarm output
Reverse current limit ON with 7Ry ON 7RY N-CL 3 %g ._, I’iqnﬁ;{eésl\? current o 320 m.  (OFF with an alarm)
= ,,]' 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)

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

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

Position reference <

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

SEN signal input

(When using an absolute encoder).

+24V
Servo ON with 2Ry ON 5 Rc * "K - Servo ON :
P control with 2Ry ON ov =K = Proportional control (P control) (ICOINY
- ] oo Forward run
Forward run prohibited with = e .-
P-LS OPEN =K ™ prohibited :*
. . v . Reverse run
Reverse run prohibited with - SIS v
N-LS OPEN -_>§ prohibited
Alarm reset with 3Ry ON ::K = Alarm reset '
Forward current limit ON with 6Ry ON :':ﬁ T I’im"’g';\? current * ©
Reverse current limit ON with 7Ry ON iﬁ - Erﬁxe(r)sl‘\? current |

*The time constant for the primary filter is 47us

Three-phase 380 to 480V,

(50/60Hz)
Ré S| T
IMCCB 3)
—L Power Power Alarm
T Noise filter OFF ON processing
< IMC  r - -
IMC  SUPN____ |

24Vpc +15%

A phase
SIGN

Open-collector
reference
power supply

Used only with

3.3kQ

J=-—L Connector shell
-

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

Optical
encoder

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

ALO1 |Alarm code maximum output:

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

PG dividing ratio output
Applicable line receiver

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

Amount of S-phase rotation
Serial data output

[ Applicable line receiver

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

Speed coincidence detection

Positioning completed
(ON when positioning is
completed)

/T-GON+ T-GON output

X T-GON- (ON at levels above the setting)

/S-RDY+ Servo ready output

. /S-RDY- (ON when ready)

Servo alarm output
(OFF with an alarm)

Photocoupler maximum output:

FG
Connect shield to connector shell

Operating voltage: 30Vpc
Operating current: 50mApc

IP: Indicates twisted wire pairs.
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400V (22kW, 30kW)

Three-phase 380 to 480V,
0Hz)

(50/6

T

b4

R
1MCCB é')

Noise filter

IMC SUPRN——1and relay.

Regenerative Resistor

24Vpc +10% maximum

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

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

Position reference

o R

Phase
CLR

Open-collector
reference
power supply

B2

Be sure to
ground—

DU
DV

31

32

i
]

]|

s

48w
power Power Be sure to attach a
OFF 1MC 1Ry surge suppressor to
—50—— the excitation coil of

: UA
the magnetic contactor * - -

**Thermal
1+ Protector

Be sure to properl
Prepar_e the end o
he shielded wire.

38
39

ALO3
ALO3

O '
© ;
(? Dynamic
! rake
A+ T AN +24V
A4 -
1D
ALV ov
ALOL1 | Alarm code maximum output:

Operating voltage: 30Vpc
Operating current: 20mApc

—[@33 (PAO
Backup battery 2.8 to 4.5V . BAT (F))p (PAO| PG dividing ratio output
(When using an absolute encoder). TIPBAT (- 92 PBO | Applicable line receiver
S +5V, SEN 36lipBO[ SN75175 or MC3486 manufac-
SEN signal input 4 tured by T/I, or the equivalent
When usi bsolute encod P sGL2 190} v a
(When using an absolute encoder). 0 y—l —@ PCO
yPCOJ
. 5 Amount of S-phase rotation
Used only with 23 ’Egg Serial data output
an absolute encoder [ Applicable line receiver
24Vpc 215% +24V +24Via7 4'7kQ_ . G_l" sGJ] SN75175 or MC3486 manufac-
oo O i 1 O _31_R;/? 1s.onko D_'*_'_-:l; - Servo ON tured by T/I, or the equivalent
ervo wi y - - -+
P | with 2Ry ON > ’—Oi‘-"/P-CON a F. FK = Proportional (P) control Speed coincidence detection
control with 2Ry e Fonr/]\(%_rtd unee 25Lnv-c (8N when speed coincides)
Forward run prohibited with T profibite "{' X/C_ZSINJ’_) Positioning completed
P-LS OPEN 2K - 5%%?5%2&“” (/COIN-) (ON when positioning is
ﬁealgr(s)%lr%m prohibited with - completed)
) A 3K ~Alarm reset 273/T-GON+ T-GON output
Alarm reset with 3Ry ON 2E° ||_:Olfvvca)l;\(ij currem:-*-_ o 28  T-GON- (ON at levels above the setting)
Forward current limit ON with 6Ry ON 6 limit 29
S . Reverse current. * y (/S-RDY+ Servo ready output
Reverse current limit ON with 7Ry ON T ! < ' 30 (ON when ready)
L /S-RDY-
= l Connector shell Photocoupler maximum output:

*The time constant for the primary filter is 47us

FG
Connect shield to connector shell

IP: Indicates twisted wire pairs.

Operating voltage: 30Vpc
Operating current: 50mApc

**Note The thermal protector must be

wired to provide protection in the
event of the motor overheating.
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400V (37kW to 55kW)

Three-phase 380 to 480V, +%g %
(50/60Hz) -
R S T
1MCCB J’) J’) J’)
Noise filter Power Pawer
OFF iMC 1Ry
00—

5o
1IMC SUPR— ]

Regenerative Resistor

Be sure to attach a
surge suppressor to
the excitation coil of

the magnetic contactor
—and relay.

B2

24Vpc +10% maximum

Reference speed:

SGDH Servo Amplifier

**Thermal
+ Protector
'l

Be sure to
ground— @

[

Be sure to proper!

Frepar_e the end o
+2V to £10V/rated speed (set by parameter) he shielded wire.
Torque reference: DUG® - O :
+1 to +10V/rated torque  (set by parameter) DVQ - @ ,
DWO- - O .
+ Dynamic .
' rake
DB24 -0 !
'?;L\J,\'is > PULSL 7 -2V, DBONOQ- - O .
[Phase A} \IP /puLs ! a1l T A say
Position reference SIGN sicNnli1 @ —
CCw N | 'l |
Phase B] EP ISIGN E e < 32 1D ov
CLR CLRYJS . AIM
;IP ICLR]14 3 4
ﬁ&LOl Alarm code maximum output:
384103 Operating voltage: 30Vpc
+12V ] 39k 03 Operating current: 20MApc
Open-collector PL1 ]
reference PL2]
power supply PL3
—RJ—A’% (PAO
1PAO ividi -
Backup battery 2.8 to 4.5V + BAT (Hlpq PG dividing ratio output
(When using an absolute encoder). TIPBAT (- o —%fPBO Applicable line receiver
- +5V, SEN 36]pBO[ SN75175 or MC3486 manufac-
SEN signal input s 4 dby T/ h al
X P g2 19 tured by T/I, or the equivalent
(When using an absolute encoder). 0 ;—1 YPCO

24Vpe +15%

T

Amount of S-phase rotation
Serial data output

Applicable line receiver

SGJ| SN75175 or MC3486 manufac-
E ;}' _'_:& - Servo ON tured by T/I, or the equivalent
Servo ON with 1Ry ON e
P | with 2Ry ON A ?l;:-—Proportional (P) control Speed coincidence detection
control wit Y S ot .- /\V-CMP+ (8N when speed coincides)
- i ¥ =K = Forward run ._+_ (/COIN+) .
Eoi\gaé%rém prohibited with - - =* prohibited ; 26 cmp- Positioning completed
) N-LS N-OT}43 E ¥ 2E ~R i JCOIN-) (ON when positioning is
Reverse run prohibited with —Q_O - -_E: pr%%?éﬁgé”” ( ) completed)
N-LS OPEN . %LM-RST 44 & =K = Alarm reset . /T-GON+ T-GON output
Alarm reset with 3Ry ON —0 - . '
6Ry Soot T-GON- (ON at levels above the setting)
Forward current limit ON with 6Ry ON  ¢—0_© [P-CLgs L S Fof‘{%ﬁ current: - -
) ST imi
7RY N TN . /S-RDY+ Servo ready output
Reverse current limit ON with 7Ry ON  ¢—0 o—N-CL36 3K fi?rﬁ}{ecr)sl\? current, /s.rDY-  (ON when ready)

*The time constant for the primary filter is 47us

L] Connector sheil’
e

FG
Connect shield to connector shell

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

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

31
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3.6.4 Position Control Mode

Torque reference:

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

Position reference

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

SEN signal input

(When using an absolute encoder).

Three-phase 200 to 230V,

(50/60Hz)
R S T&
1MCCB )
Noise filter Pg\'l:vgr P%VK‘er

Q.LQ—E:_

IMC  SUPN___ |

Alarm
processing

imMC r-mt
[o Ser—

Be sure to

CwW
A phase

SIGN
[ CCw ]
B phase.
CLR
Open-collector

reference
power supply

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

Used only with

of ICOIN-

o IT-GON-

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
PAQ)
¥ IPAO

PG dividing ratio output
Applicable line receiver

PBO| 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

Positioning completed
ICOIN+ (ON when positioning is
completed)

/T-GON+ T-GON output
(ON at levels above the setting)

/S-RDY- (ON when ready)

Servo alarm output
(OFF with an alarm)

Photocoupler maximum output:

Servo ON with 2Ry ON E R . 2K~ Servo ON :.}.

P control with 2Ry ON :ﬁ '¥_ ?I; = Proportional control (P control)
L ) p- :| E— Sp », Forward run

Eoi\gaor(é)lr;'{} prohibited with ¥ __.g > prohibited :*- -
. ) ) :| E‘ o' Reverserun T

s_elzlgrgign prohibited with N-LS ¥ ?K > prohibited

Alarm reset with 3Ry ON SR }- :-:l:f > Alarm reset 0

Forward current limit ON with 6Ry ON 6Ry E: %g :... :I:r(r)]rlilvgr’\t‘j current : :
— ; 7RY - - - Reverse current |

Reverse current limit ON with 7Ry ON 46 3 ?l; = limit ON T

J?-—L Connector shell
FG

*The time constant for the primary filter is 47us

Connect shield to connector shell

Operating voltage: 30Vpc
Operating current: 50mApc

IP: Indicates twisted wire pairs.
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3.6.5 Speed Control Mode

Three-phase 200 to 230V,

(50/60Hz)
RJ’ S| T
1IMCCB &)
—L- Power Power Alarm
I Noise filter OFF ON processing
e iMC oot
Q,Q_E: zj-ﬂ;j—'—o_o—'—
MC  soPSN__ |

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

*The time constant for the primary filter is 47us

3.3kQ

Used only with

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

' Optical
' encoder
=
'
\Be sure to properly prepare the
end of the shielded wire.
37 )
ALO1 |Alarm code maximum output:
38k aL03 L Operating voltage: 30Vpc
{ 39 Operating current: 20mApc
{ ALO3

PG dividing ratio output
Applicable line receiver

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

7 Amount of S-phase rotation
Serial data output

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

1L e /V-CMP+ Speed coincidence detection
¥ 3K~ sevoON --*- ) r.cup. (ON when speed coincides)
'¥ =K = Proportional control (P control)
- oo " Forward run
E -;_ 2K = prohibited * - /T-GON+ T-GON output
- '-’I:f ., Reverse run T ¥ IT-GON- (ON at levels above the setting)
- =k ™ prohibited
- - - - /S-RDY+ Servo ready output
= - '
E. '.’l; . Alarm reset . /S-RDY- (ON when ready)
E}- '-’l:f w ll_:or_wgﬁ current * = -
= imit
— -t R ¢ e gALM+  Servo alarm output
- oo ' Reverse current | By
3 :-:; ,_, fimit ON T 32} ALM (OFF with an alarm)

J:‘—l, Connector shell
G

=
Connect shield to connector shell

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

IP: Indicates twisted wire pairs.
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3.6.6 Torque Control Mode

Three-phase 200 to 230V,

(50/60Hz)
R S| T
1MccB $) J’) A’)
—L Power Power Alarm
I Noise filter OFF ON processing
o imMCc - -
IMC  SUPN___ |

Be sure to
ground —

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

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

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
3Ry

Alarm reset with 3Ry ON

Forward current limit ON with 6Ry ON

Reverse current limit ON with 7Ry ON

*The time constant for the primary filter is 47us

3.3kQ

.

TR

k

Be sure to attach a surge suppressor to the excitation
coil of the magnetic

contactor and relay.

Optical
encoder
()
N~/

\

ALO1
ALO3

ALO3

Used only with

an absolute encoder ' /IPSO
S
- JIVLT+
K = Servo ON
ST NLT-
K > Proportional control (P control)
. Forward run
I; = prohibited *
— *__Reverse run L
l; ™ prohibited
-K > Alarm reset e
- - -+ Forward current * ~ - y//S-RD
=K = limit ON
""R l:-- S ALM+
- oo Reverse current |
3K = limit ON TN 32hAm

J,-—], Connector shell
FG

Connect shield to connector shell

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

Alarm code maximum output:

Operating voltage: 30Vpc
Operating current: 20mApc

PG dividing ratio output
Applicable line receiver
SN75175 or MC3486 manufac-
tired by T/I, or the equivalent

Amount of S-phase rotation
Serial data output

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

Speed control output
(ON during speed control)

¢ /T-GON+ T-GON output
¥ T-GON- (ON at levels above the setting)

Y- (ON when ready)

Servo alarm output
(OFF with an alarm)

Photocoupler maximum output:

Operating voltage: 30Vpc
Operating current: 50mApc

IP: Indicates twisted wire pairs.
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4 Trial Operation

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

4.1 TwWO-SteP Trial OPEralion ......ccceciuieiieeeeiieie e st esre e ste e e ee e e e neeneens 4-2
411  Step 1: Tria Operation for Servomotor without Load..............ccccevevveeee.e. 4-3
412  Step 2: Tria Operation with the Servomotor Connected to aL oad............ 4-9

4.2 Additional Setup Proceduresin Trial Operation..........cccceeveeeeveereeieeseesiesieennes 4-10
421  ServomotorS With Brakes..........ccceeeeeiiniiinciesseeeese s 4-10
4.2.2  Position Control by Host Controller ... 4-11

4.3 Minimum Parameters and INput SIgNalS.........coooeveririerieieneseese e 4-12
43.1 ParamMELEr'S..... ..o s 4-12
4.3.2  INPUL SIGNAIS...cuiiiiiiieieie e 4-12
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4.1 Two-Sep 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 Sep 1: Trial Operation for Servomotor without Load and See 4.1.2 Sep 2: Trial
Operation with the Servomotor Connected to a Load for more details on the trial opera-
tion.

Step 1: Trial Operation for Servomotor without Load

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

DN

Check wiring.

Do not connect to the equipment.

Step 2: Trial Operation with the Equipment and Servomotor Connected

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

Adjust speed by autotuning.

" +—>
SGMAH
SGDH servomotor
amplifier ]:ED { | ]
| B |

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

A CAUTION

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

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

»  Check main power supply circuit wiring.
»  Check servomotor wiring.
* Check CN11/O signal wiring.

Make sure the host controller and other adjustments are completed as much as
possible in step 1 (prior to connecting the servomotor to equipment).

Do not connect to the equipment.

Note Check the items on the following pages in the order given during the servomotor trial operation.
See 4.2.1 Servomotors with Brakes, if you are using a servomotor with brakes.
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1. Secure the servomotor.

Secure the mounting plate of the
servomotor to the equipment.

Do not connect anything to the sh.
(no-load conditions).

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

2. Check the wiring.

Disconnect the CN1
connector.

Disconnect the CN1 connector and check servomotor wiring in the power supply
circuit. The CN1 1/O signals are not used, so leave the connector disconnected.

3. Turn ON power.

Normal display

_ - -l -
IZ (]

_
_

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 isincorrect. Inthis case,
turn OFF power and take appropriate action. See 9.2 Troubleshooting.

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

YASKAWA 200V
SERVOPACK

SGDH-

e
@@

MODE/SEA ¥ patA

@ crarce POWE.

J Panel operator

Operate the servomotor using the panel operator. Check to seeif 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.
c) Turn ON power again.
6. Check the input signals.
Check input signal wiring in Monitor Mode using the panel operator. See 7.1.7 Opera-
tion in Monitor Mode for more details on the procedure.

Turn ON and OFF each signal lineto seeif the LED monitor bit display on the panel

changes as shown below.
Input signal LED display

P-OT /P-CON
N-OT | | I/S-ON
<4— Top lights: ON = high level
.|-\ /ALM-RST
/P-CL
/N-CL

SEN

I 1
|

_———
——
———
_——

< Bottom lights: ON = low level

b —
b —

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

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

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

Note: |F 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

O——CN1-40

Turns ON the servo.

2

(=}
<

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

Display with the servo ON.

I

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

Note: If thereis noisein the reference voltage for speed control, the “-” on the left of the 7-segment LED may flash.

A Operating Using Reference | nput

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

Servopack

Servomotor

SG1 (cN1-6)

Servomotor rotates at a speed proportione
to the reference voltage.

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

will rotate.

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

Un000 Actual motor speed

Un001 Reference speed

Has the reference speed been input?

Is the motor speed as designed?

Does the reference speed coincide with the actual motor speed?
Does the servomotor stop when the speed 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 rqtatipn direction. _ o
See 5.1.1 Switching Servomotor Rotation Direction.

Operating Procedure In Position Control Mode: Set Pn000.1to 1
1. Set the parameter Pn200.0 so the reference pulse form is the same as the host

controller output form.

Selecting the reference pulse form: See 5.2.2 Position Reference.

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

operation.

Reference
pulse

Host controller Servo amplifier

Seryomotor
mastown L ()
SIGN (CN1-8)

(CN1-11)
SIGN-eN1-12)

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

Mode.

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

Has the reference pul se been input?

I's 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 isincorrect or parameter settings do not match the host
controller specifications. Check the wiring and review the parameter settings,

then repeat step 1.

Note: References
List of darms: See 9.2.3 Alarm Display Table.
List of parameters. See Appendix B List of Parameters.
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4.1.2 Sep 2: Trial Operation with the Servomotor Connected to a L oad

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 aload) until
all concernsincluding parameters and wiring have fully satisfied expectations.

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

» Using autotuning to match the servo amplifier to the equipment’s characteristics.
» Matching the direction of rotation and speed to the equipment’s specifications.
e Checking the final control form.

SGDH Servomotor

servo
amplifier I 1 ]
L

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

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

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

4. Operate the servomotor by reference input.

Asin step 1 (Servomotor Trial Operation without Load), execute operation by reference
input as described in 4.1.1 Sep 1: Trial Operation for Servomotor without Load. Tune
to match the host controller at thistime, aswell.

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

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

421 Servomotorswith Brakes

Use a servomotor with abrake 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 |oss.

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

oVertical shaft

—— Servomotor

Holding brake

Prevents the
servomotor from

force

rotating due to gravity.

eShaft with external force applied

External rl: Servomotor

Note: To prevent faulty operation dueto 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
Three-Phase 200V
L1,L2,1L3
4

Magnetic contactor

SGDH
servo
amplifier

Servomotor with Brake

U, Vv, W ! @ X
E1CN2 ----------- !

Single-Phase # | |
200V

Brake control relay

N

/]
7

24Vpe

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 atrial operation. This
will prevent the servomotor from running out of control and damaging the equipment.
Reference
speeﬂ
Host SGDH 4@
controller Z?nr\;;ﬁfier
Trial operation for
Speed control servomotor without load
Position control
Check servomotor operation as described in the following table.
Controller Check Procedure Description
Reference

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 :?untthe sfervomotor atclov;/6s(§)eed.f if the reference speed
Input from Host nput a reference speed ot Surpm, for gain is correct.
Controller) example, to see if the servomotor
makes one revolution per second.

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

revolution. pulses is correct.

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

%Y%r_trr%vnedl motor stops rotating when P-OT and N-OT signals are input \Tner?/r:gv:lf E’Hgleatcgrwg)%lr-
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 Parametersand Input Signals

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

43.1 Parameters

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

Turn OFF power once after changing any parameter except Pn300. The change will
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. Usethe
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 | Forwardunpro- | ¢y 4
See 5.1.2 for more details on the overtravel limit switch.
N-OT | Reverserunpro- | cng 43
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5 Parameter Settingsand Functions
This chapter describes the procedure for setting and applying

parameters.

5.1 Settings According to Device CharaCteristiCS ......cvevvrieviereeiieieere e 5-5
5.1.1  Switching Servomotor Rotation Direction ...........cccceeveeeveeieccieceececeee 5-5
51.2  Setting the Overtravel Limit FUNCLION..........cocoeieiieiece e 5-6
51.3  LimMitiNG TOMQUE .....ccueeieeeeeieeieeie s este et e e see e ae e e ae e sseeseeneenneenes 5-9

5.2 Settings According to HOSt CONrOIIEr.........cccuveeereeiece e 5-14
521  SPEEd REFEIENCE ....oceeeeeeeceese ettt 5-14
522  POSIION REFEIENCE......cci it 5-16
523  Usingthe Encoder Signal OULPUL ........cccooeriirieririeiieienesese e 5-22
524  SequenCe /O SIGNaIS......ccciiiririiinerieee e 5-26
5.25  Usingthe Electronic Gear FUNCLION...........cccoviireeiineeneeie e 5-28
52.6  Contact Input Speed CONLIOl........cccovieieriiiieseee e 5-33
527  USING TOrque CONLIOl .......cceevuieiieiiesieciee ettt 5-38
528  Torgue Feed-Forward FUNCLION ..........cccceieeiieiie e 5-45
529  Speed Feed-Forward FUNCLION.........ccocceeieeie e 5-47
5.2.10 Torque Limiting by Analog Voltage Reference..........ccccoevvveevveieseennnns 5-49
5211 Reference Pulse Inhibit Function (/INHIBIT) ....cccoieieiininineneeeeee, 5-50

5.3 Setting Up the Servo AMPLITIEr ....ocooeiieieeeee e 5-52
531 ParamMELEr'S..... ..o 5-52
RGN © [ C S o= o [ 5-53
5.3.3  Input Circuit Signal AllOCAION........ccecceeiicieeiececce e 5-54
5.34  Output Circuit Signal AHOCELION ........cccvieeiieieee e 5-58
535  Control Mode SEIECHION........cccoiiriiirereriee e 5-61

5.4 Setting StOP FUNCLIONS.........oiieice e 5-64
541 AGJUSHNG OffSEL......oocveceieeeceeseeeeeseseeseesssseessssss s s sssessessesssseseaes 5-64
54.2  Servo OFF Stop Mode SElECHioN ........coovvevenieneeieeeree e 5-65
54.3 Usingthe Zero Clamp FUNCHION..........cociiiiiiiieneee e 5-66
54.4 Usingthe HoldiNg Brake .........cccoiiieiiiiiiereeeeesee e 5-68

55 Forming aProteCtive SEQUENCE .........ccveieieeiiece ettt 5-72
55.1  Using Servo Alarm and Alarm Code OULPULS ........c.ooeeieriinneenieninnieeens 5-72
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552  Usingthe Servo ON Input Signal (/STON) ......cocevirieieieeereseereeee 5-74
55.3  Using the Positioning Completed Output Signal (/COIN) ........cccereennee. 5-76
554  Speed Coincidence Output (/V-CMP)......cccoceriiirienieeneeie e 5-78
5.5.5  Using the Running Output Signal (/TGON) .....cccceviirienenienierereeseeeas 5-80
5,5.6  Usingthe Servo Ready Output Signal (/S RDY) ....cccvevveeeieeiecieieenane 5-82
5.5.7  Using the Warning Output Signal (/WARN) ........ccceeiieiiiiieieeieeeeseene 5-83
5,5.8  Using the Near Output Signal (/NEAR) .......ccoeeieieeniee e 5-85
55.9  Handling POWEY LOSS........ccceiieiieeieiiesie e seesie et eae e see e 5-87
5.6 Selecting aRegenerative RESISION..........coveiirierieriseseeieeee e 5-90
56.1 Externa Regenerative RESISION........cccviiiirieieicrie e 5-91
56.2  Calculating the Regenerative Power Capacity..........ccooerererierieeneenenieneens 5-94
5.7 ADSOIULE ENCOUEIS ... .ottt 5-103
571 INEIfACE CITCUIT ....coiveeeeieieiee e 5-105
5.7.2  Configuring an Absolute ENCOAEY ..........ccceeueieeiieiieceeie e 5-106
573  Handling Bateri€S ........ccueeiiieieiieiecee ettt 5-108
574  ADSOIUte ENCOOEr SELUP.......cevveireereieieseesieeieseesteeeesree e see e naeeee e 5-109
5.75  Absolute Encoder Reception SEQUENCE..........cccvveereereeeeeseerieseeseeeeenns 5-113
5.8  SPECIAl WITING...ueeieeeieeie ettt eie e steeae e steete e sseese e sneesesneesseenneans 5-118
581  WIrNG PreCaUtioNS.........ccceieiienierieriesie e 5-118
582  Wiring for NOISE CONLIol .........ccooveiirerenieieeee e 5-125
5.8.3 Using More Than One ServodriVe.........ccceoereeneninneesene e 5-129
584  Extending Encoder CabIes..........cooiiiiiiiiiniiiieneee e 5-130
5.85 400V Power Supply VOItage........ccoeeieeiecieiece e 5-132
5.8.6  Reactor for HarmoniC SUPPreSSION.......ccceeiveeeeieerieeeeseese e eeesseene s 5-134
5.87 DB UNItuuiiiicieiceeeee e 5-136
5.9 ReSErVEd ParameELErS........ccooiiiiiieiisienieeee et 5-138
5.10 List of Upgraded FUNCLIONS .........ccceriiirieieiesese e 5-139
5.10.1 Additional FUNCLIONS.........cccueiiiiierieiesiesieeeeseesie e see s esee e 5-139
5.10.2  IMProved FUNCIONS..........ccooiiiiirieriniesie e 5-139
5.10.3 Improvement of Dividing Output Resolution...........c.cceeererinieeniennene 5-141
5.10.4 Reference Pulse Input Multiplication Range Switching Function.......... 5-145
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A Before Reading this Chapter

This chapter describes the use of each CN1 connector 1/O signalsin the SGDH servo
amplifier aswell asthe procedure for setting the related parameters for the intended

pUrpOSES.

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

* Listof CN11/Osignas: See3.4.31/0 Sgnal Names and Functions.

* CN11/Osigna terminal layout: See 3.4.2 List of CN1 Terminals.

o List of parameters. See Appendix B List of Parameters.

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

circuits.

>

Parameter Configurations

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

of Parameters.

Type

Parameter
Number

Description

Function Selection Constants

Pn000 to Pn003

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

Servo Gain and Other Constants

Pn100 to Pn123

Set numerical values such as speed and position loop
gains.

Position Control Constants

Pn200 to Pn208

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

Speed Control Constants

Pn300 to Pn308

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

Torque Control Constants

Pn400 to Pn409

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

Sequence Constants

Pn500 to Pn512

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

Others

Pn600 to Pn601

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

Auxiliary Function Execution

Fn0OO 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 Accordingto 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

Encoder output from

Encoder output from servo amplifier
% cow Servo amplifier cw
¢
PAO (Phase A) PAO (Phase A)
ILrLan " Junnn

o A annn
PAO (Phase B) PAO (Phase B)

Forward Reference

==

Encoder output from Encoder output from
(@8 servo amplifier C@cgv servo amplifier

Reverse Reference PAO (Phase A) PAO (Phase A)
ﬂ — JuUn _ Jun
ik U oo —— U
PAO (Phase B) PAO (Phase B)
A Setting Rever se Rotation Mode

Use the parameter Pn000.0.

Parameter Signal Setting Control Mode

Speed/Torque Control,
Position Control

Pn000.0 Direction Selection Default Setting: 0

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

Setting Description

0 Forward rotation is defined as counterclockwise

(CCW) rotation as viewed from the load. (Standard setting)

1 Forward rotation is defined as clockwise (CW)

rotation as viewed from the load. (Reverse Rotation Mode)
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=)
-—I
==
__l
——
Co
_
==
__
N
>

5.1.2 Settingthe 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 E 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

l[inear motion.
Reverse rotation end I:l Forward rotation end
L
Servomotor it Limit

switch switch
Servo Amplifier

P-OT | cni-a2

N-OT

CN1-43

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

Signal State Input Level Description
ON CN1-42: low Forward rotation allowed, (normal operation
status).
it F d hibited ( tati
A9+ hi orward run prohibited (reverse rotation
OFF CN1-42: high allowed).
ON CN1-43: low Reverse rotation allowed, (normal operation
status).
N-OT R hibited (forward rotati
A2 hi everse run prohibited (forward rotation
OFF CN1-43: high allowed).
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A 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
(Forward Run Prohibit Input Signal)

N-OT Signal Mapping - Speed/Torque Control,
Pn50B.0 (Reverse Run Prohibit Input Signal) Default Setting: 3 Position Control

Speed/Torque Control,

Pn50A.3 Position Control

Default Setting: 2

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)

Parameter Signal Setting Description

Uses the P-OT input signal to prevent forward
P rotation. (Forward rotation is prohibited when

) . Default Setting: 2 CN1-42 is open and is allowed when CN1-42 is
P-OT Signal Mapping at V).

Pn50A.3 (Forward Run Prohibit - -
Input Signal) Does not use the P-OT input signal to prevent
forward rotation. (Forward rotation is always
allowed and has the same effect as shorting
CN1-42 to OV).

Uses the N-OT input signal to prevent reverse

T rotation. (Reverse rotation is prohibited when

. . Default Setting: 3 CN1-43 is open and is allowed when CN1-43 is

N-OT Signal Mapping at 0Vv).

Pn50B.0 Reverse Run Pro-

ﬁibit 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 Sop Modefor P-OT and N-OT Input Signals

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

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

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

Speed/Torque Control,

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

Overtravel Stop Mode After stopping  Pn001.1
~ setting
Pn001.0=0.1 Stop by dynamic brake
Pn001.1=0
Coast status |[=* 0
Zeroclamp |=—* 1
Pn001.1=1or 2
Decelerate to a stop
Coast status | —= 2

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

Parameter Signal Setting Description

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

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

0

Pn001.1 Overtravel Stop Mode

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

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

Thetorque limit is specified as a percentage of rated torque.

Parameter Signal S((asz ;] 9 Control Mode
PN406 Emergency Stop Torque Range: ()T"éaraczjg/laximum Speed/Torgue Control,
(Valid when Pn001.1is 1 or 2) Default Setting: 800 Position Control

Stop Mode
_| Stop by dynamic brake |

Forward run

prohibit input O
P-OT (CN1-42) R _| Coast to a stop |

Reverse run |——| Decelerate to a stop |

prohibit input L

N-OT (CN1-43

( ) Max. torque setting for an

emergency stop
Pn406
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5.1.3 Limiting Torque

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

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

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

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

A Setting Level 1: Internal Torque Limits
Maximum torque is limited to the values set in the following parameters.
Parameter Signal S?;:;g Control Mode
o Range: 0 to 800 Speed/Torque Control,
Pnd02 Forward Torque Limit Default Setting: 800 Position Control
o Range: 0 to 800 Speed/Torque Control,
Pnd03 Reverse Torque Limit Default Setting: 800 Position Control
Sets the maximum torque limits for forward and reverse rotation.
Used when torque must be limited due to equipment conditions.
The torque limit function always monitors torque and outputs the signals
below when the limit is reached.
The following signals are output by the torque limit function.
Signal Description
ICLT Generated when Pn50F.0 allocates an output terminal from SO1 to SO3.
Monitor Mode (Un006) 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 isthe limit.
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Application Example: Equipment Protection

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

Motor deceleration.

speed

Torque

Using the/CLT Signal

The following section describes the use of the contact output signal /CLT asatorque
limit output signal.
I/O power supply

Servo amplifier

T +24V

Photocoupler output levels per output node: ONi-T1 | CLT+ ~
+ Maximum operating voltage: 30Vpc . :'; J ] LT
* Maximum output current: 50mApc ¢ TN 1 CN1-2 | cLT— -4

P

Speed/Torque Control,
Position Control

Output E /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

oN is closed. Servomotor output torque is being limited.

(Internal torque reference is greater than the

limit setting).
CN1-11is 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-T1is at high level.

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

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

output signal.
Parameter Signal Setting Control Mode
Pn50F Output Signal Selections 2 Default Setting: 0000 gggﬁ%ﬂ- gg#goﬁzomroh
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Pn50F.0 Output terminal

oLt f— CN1-25, 26 (SO1)

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

o3& CcN1-29, 30 (SO3)

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

Output Terminal (CN1-)
Parameter Setting

1 2
0 — —
1 25 26

Pn50F.0

2 27 28
3 29 30

Note: Multiple signals allocated to the same output circuit are output using OR logic. Set other output
signalsto 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 Sgnal Allocation.

A 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

—1 Torque Limit
{ Pn402
Forward Rotation
/P-CL rotation Speed
CN1-45 - — 1 Torque Limit
— [} Pn402 or Pn404
) (limited by whichever
Rotation is smaller
Speed
¥ Torque Limit
Reverse Rotation ) Pn403
rotation Speed
IN-CL
CN1-46 Torque Limit
_T_ _ Pn403 or Pn405
Rotation (limited by whichever
Speed is smaller
_ - Speed/Torque Control,
E Input /P-CL CN1-45 Forward External Torque Limit Input Position Control
_ L Speed/Torque Control,
E Output /N-CL CN1-46 Reverse External Torque Limit Input Position Control
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Thisisthe external torque (current) limit input for forward and reverse rotation.

Check input signal allocation status when using this function. (See 5.3.3
Input Circuit Sgnal 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

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

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

Signal Description

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

Monitor Mode (Un006) —
* Un005: Numbers 6

and 7 (With Default | Refer to 7.1.7 Operation in Monitor Mode.
Settings)

* Un006: Depending
on output signal
allocation condi-

ICLT

tions.
Application Examples:
» Forced stop.
* Robot holding aworkpiece.
Parameter Signal S((a;[/t:;g Control Mode
Pn404 Forward External Torque Limit g:?;?u?t: Soeignzo:oloo iggﬁgﬁgg#ﬁ O?ontrol,
Pn405 Reverse External Torque Limit ggpﬁj{ Soei?inijozoloo ﬁggﬁgq %rg::t? o?ontrol,
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Set the torque limits when the torque is limited by an external contact input.

Setting

Description

/P-CL (CN1-45) Input

Pn404 torque limit applied.

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 astorque limit input signalsisillustrated

below.

1/0_power supply
+24vV

Servo Amplifier

CN1-47 : Photocoupler

Host controller

/P-CL

IN-CL
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5.2 Settings Accordingto Host Controller

This section describes the procedure for connecting a Sigma |l 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 ~ ——R=- CHLS {}Torque
(analog voltage input) s iP I CNL9 ~ (afarence
Speed reference input VREF I ChLS {}Speed
(analog voltage input) SG iP I CN1-6 reference

v

¢P represents twisted pair wires.

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

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

Always wire for normal speed control.

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

Rated motor speed 1
Factory setting 1 ;:

12 -8 \-4 (e
L \ /] 4 8 12
o /] Input voltage (V)

' { Rated motor speed

The slope is set in Pn300.

A Setting Examples
Pn300 = 600: This setting means that 6V is equivalent to the rated motor speed.
Speed Rotation Direction Motor Speed SGMAH
Reference Input Servomotor
+6V Forward rotation Rated motor speed 3000rpm
+1V Forward rotation (1/6) rated motor speed 500rpm
-3V Reverse rotation (1/2) rated motor speed 1500rpm

Parameter Pn300 can be used to change the voltage input range.
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A Input Circuit Example

470Q, %W minimum  Servo Amplifier
s VREF
+ 12V " A CN1-5
17"
Sal CN1-6

* Always usetwisted 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 |
Speed CN1-5
P sG
reference CNL-6
output
terminals
dback PA00 CN1-33
Feedbac P__/PAO -
pulse input { PEO g:l&gzsl
- 5 i
terminals /PBO RO

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) ™ setthis slope.
Reference
voltage (V)

The default setting is adjusted so that a6V input is equivalent to the rated motor
speed of all applicable servomotors.

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

Speed Control,

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

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

Proportional control can be used in the following two ways:

*  When operation is performed by sending speed references from the host
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.

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

5.2.2 Position Reference

The reference pulse, reference code, and clear inputs are used for the position
reference. Sincethissignal 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 amove.

Servo Amplifier

Photocoupler
{ PULS CN1-7_ LSS
Reference o Fld:
pulse input [PULS ¢P CN1-8 T lH?
SIGN CN1-11 :
—Tr,
Reference { ISIGN eng-2 U
code input e
CLR CN1-15 ...
lear i a1k
Clear input ICLR CN1-14T Y75 :

t P represents twisted pair wires

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

* +5V open-collector output
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Connection Example 1. Line-driver Output

Applicablelinedriver: SN75174 manufactured by Texas Instruments Inc., MC3487
or equivalent

Host controller Servo amplifier

Photocoupler

Line-driver ; PULS |CN1-7_

150Q L Lyt
\ {PpuLs|cni-s : zﬂ
SIGN |CN1-11
¥ /sion|cniT2 § e
CLR|CN1-15 "7

{p cir|oni1at .|4

Connection Example 2: Open-collector Output

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

Host controller Servo amplifier
Vee Photocoupler
RL|] _i, PULS|CN1-7_
1 1500 _
S ::;g :
,,P/PULS CN1-8 . ﬁ

Trl (j
SIGN |CN1-11
RilL O
e ssion[oni12 R
K crlontas T

5 ...
! 1p scir|oni14 T J,elﬁ

t P represents twisted pair wires

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

Application Examples of V = IR
R1=1kQwith Vo = 12V £5% [ R1=180Q with Ve = 5V £5%

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

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

Thiscircuit uses the 12V power supply built into the servo amplifier. Theinputis
not isolated in this case.



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

Host controller Servo Amplifier
pLi _JONI3 1KQ 4410V |
Approx. PULSEW—L I - Photocoupler
9mA 150Q L @ :
Trl f /PULS _|CN1-8 o
—5 P
CNL-13
P2 T
SIGN (B VT -
ON: 1.5V maxim /SIGN__|CN1-12 : :
b CN1-18
PL3 e
cir LICNLTS g
/CLR  [cN1-14 : :
—, I CN1-1 T
v

I P represents twisted pair wires

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

A Selecting a Reference Pulse Form

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

E Input PULS CN1-7 Reference Pulse Input Position Control
E Input /PULS CN1-8 Reference Pulse Input Position Control
E Input SIGN CN1-11 Reference Code Input Position Control
E 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 i
controller er%Srglr?cne Servo Amplifier
pulse
JUU PuLS|
M cNi-7
CN1-11
SIGN
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Since the reference pulse form can be selected from among those listed below, set
one according to host controller specifications.

Parameter Reference ||:nur|):é Loaic Forward Rotation Reverse Rotation
Pn200.0 Pulse Form . 9 Reference Reference
Multiplier
Sign + pulse PULS L1 puts L1
0 train - (CN1-7) (CN1-7) Lo
SIGN [ High SIGN
(CN1-11) (CN1-11)
; PULS Low
1 CW pulse + L Positive (CN1-7) pus —ILJL L
CCW pulse logic seN L. n.n_ (CN1-7) Low
(CN1-11) SIGN
(CN1-11)
2 Two-phase x1 PULS
3 pulse train x2 > —H—o0° PULS  —k—o0°
with 90° phase (Sclg‘; (L e T e Nt
i i SIGN
4 differential x4 ©N1-11) LI LI L ) L L L
ign + S T PULS 11—
S Slgntraiﬂulse — (CN1-7) (CN1-7)
SIGN L low siGN _[ High
(CN1-11) (CN1-11)
CW pulse + . PULS High PULS S e e T
6 CC\/\? pulse — Negative (CN1-7) —”—E—U— (CN1.7)
logic SIGN sicN I High
(CN1-11) (CN1-11)
7 x1
Two-phase H—og0° .
8 pulse train x2 PULS ' — PULS 0
with 90° phase (CN1-7) cntyy —
9 differential x4 SIGN e I I SIGN e I I
(CN1-11) (CN1-11)

I nput Pulse Multiplier

Number of
servomotor

8
§
move pulses .
H
0

PULS
(CN1-7)

SIGN
(CN1-11)

Input reference pulse

T

The input pulse multiplier function can be used if the reference pulse is atwo-phase
pulse train with a 90° phase differential. The electronic gear function can also be

used to convert input pul ses.
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Example of 1/O Signal Generation Timing

Servo ON Bl ON [
| Release : t1 < 30ms
Baseblock = " e 2<6ms
: (when parameter
CN1-11 i Pn506 is set to 0)
Sign+pulse [ I”ﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂ hhhhhh t3 > 40ms
train  cN1-7 :
H
! L te
PAO : N 1 1 14,15, t6 < 2ms
PG pulse oo L] L L t7>20ms
PBO : . 1
= 1t — ‘
e —— T e
—OH—— t7

Note: 1. Inorder for the input pulseto register, the interval from the time the servo ON signal is turned
ON until areference pulse is entered must be a minimum of 40ms.
2. Theerror counter clear signal must be on for at least 20us.

Reference Pulse Input Signal Timing

Reference Pulse Form Electrical Specifications

Sign + pulse train input siGN—/J it g g > 81&2

(SIGN + PULS signal) t3 > t7 y L= U .
Maximum reference S [/ /\_ 4,15 t6>3us | Sign(SIGN)

. PULS H = Forward reference
frequency: 500kpps wA ] s lofolts T2 1.0us L = Reverse reference
(200kpps open-collector - (UT) x 100 <
output) Forward Reverse 50%

( reference ) E reterence

tl

CW pulse and CCW T t1,t2 <0.1ps
Maximum reference ccw 2_)| —

. ¢ > 1.0us —
frequency: 500kpps >l l¢ lo] T
(200kpps open-collector cw (v/T) x 100 <

output) > I::ti*» 50%
Forward Reverse
Teference q Teterence

Two-phase pulse train -

with 90° phase differential €
(A phase + B phase) :I/—\I:/—\_/—\_ 1, 12 <0.1p1s

Maximum reference A phase Parameter Pn200.0 is

frequency x 1: 500kpps B phase_/_\_/_\_/_\_ 72>1.0us used to switch the
(200kpps open-collector (L)I (t/T) x 100 = input pulse multiplier
out.put) i . 50% mode.

X2: 400kpps rec;g;/ggce J L re?gféﬁge

Bphaseleads | | B phase lags
x4: 200kpps A phase by 90° A ghase bngO"
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A Error Counter Clear Input

The procedure for clearing the error counter is described bel ow.

Position Control
Position Control

E Input CLR CN1-15
E 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

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

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

Parameter Control Mode

Pn200.1

Signal Setting Range

Default Setting: 0

Error Counter Clear Signal Form Position Control

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

Pn200.1 I L
. Description Clear Timing
Setting

Clears the error counter when the

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

1 edge of the CLR signal. CLR High
Clears the error counter only once on Cl(CNﬁ'ly’l) A his boi
the rising edge of the CLR signal. eared only once at this point
Clears the error counter when the

; CLR Low

5 CLR signal goes low. (CN1-15) |
Error pulses do not accumulate as —
long as the signal remains low. Cleared state
Clears the error counter on the falling

3 edge of the CLR signal. &:Lﬁl-ls) Low
Clears the error counter only once on Cleared only OAnce at this point
the falling edge of the CLR signal.
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5.2.3 Usingthe Encoder Signal Output

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

Servo amplifier Host controller

(Servomotor)
Encoder

Serial data Phase A
PG | Phase B
Phase C

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

CN2 CN1

4

\A 4

Servo amplifier Host controller
Line receiver

Phase A cn1-33 | Pao : N L 2 2 phase A
CcN1-34 I 1PAQ |¢P' I D L

Phase B - ! R 5 5
_RCNl 35 L PBO : 1 y —» Phase B
CN1-36 I IPBO '¢P I D I
VY I r hd
1
10 L} Phase C

197
[{e]

C |16
aln Choke coil
ov —I—‘+5v vy \—I:+5V
.
CN1-1 ! I T \ N
o %—' Smooting
Connector shell Shield

R =220 to 470Q
¢P represents twisted pair wires. C = 0.1pF (Decoupling capacitor)

1
1
1
Phase C CN1-19 | PCO ! X
+
1
cN1-20 | /Pco .ip' I
> I >
1
1
1
1
1
1

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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A /O Signals
I/0 signals are described below.
Output E PAO CN1-33 Encoder Output Phase A gggi(tei%/r'll'cérg#ﬁocl:ontrol,
Output E /PAO CN1-34 | Encoder Output Phase /A gggﬁ}%ﬂ— cgg#teio(liontrol,
Output E PBO CN1-35 | Encoder Output Phase B gggﬁ%ﬁgg#ﬁo?omml'
Output E /PBO CN1-36 | Encoder Output Phase /B gggﬁ%ﬁr cggr?ﬁo(liontrol,
Output E PCO CN1-19 Encoder Output Phase C gggﬁic(i)chg#gocl:ontrol,
Output E /PCO CN1-20 | Encoder Output Phase /C gggﬁic(i)chg#gocl:ontrol,

Divided encoder signals are output.

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

Set adividing ratio at the following parameter.

| PG Dividing Ratio | 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
Phase A _‘_,_‘_,_
Phase B _l_l_\_,_l_
Phase C —,_\—

>t

Reverse
rotation

Phase A

Phase B

Phase C

e




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

E Input SEN CN1-4 SEN Signal Input Speed/Torque Control
Elnput /SEN CN1-2 Signal Ground Speed/Torque Control
Output E PSO CN1-48 Encoder Output Phase S Speed/Torque Control,

Position Control

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

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

E Input /BAT (-) CN1-22 | Battery (-) Sheed/Torque Control,

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

_ . Speed/Torque Control,
Output E SG CN1-1 Signal ground Position Control

SG: Connect to OV on the host controller.

IMPORTANT

« When using the servo amplifier phase C pulse signal to return to the machine origin, alwaysturn 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.

A Pulse Divider Setting
Set the pulse dividing ratio in the following parameter.

. Setting
Parameter Signal (PPR) Control Mode
.y Range: 16 to 16384 Speed/Torque Control,
Pn201 PG Divider Default Setting: 16384 Position Control

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

Output terminals: pAO (CN1-33)
IPAO (CN1-34)

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

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 pAOJ'LI'IJ'IJ'LI'LI'LI'LI'LI'LI'LI'I_I'LI'LI'LI'lJ'LI'I_I'L
pBor,.pﬂImrmnmnnﬂrLgHﬂJ
™ g
1 revolution
Servomotor Model . Number of Encoder
Resolution . .
and Encoder (Bits) Pulses Per Revolution Setting Range
Specifications (PPR)
A 13 2048 16 to 2048
B, 1 16
16384 16 to 16384
C,2 17

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

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

Input Signal Connections

>

Connect the sequence input signal's as shown below.

Servo Amplifier

1/0 power
supply
T +24v
w2avy, Lonaz 3.3kQ  Photocoupler
Hostcontroller —— Y © 7 _ _ _ |
| -
5O /5-ON_LCN1-40 ___’_KJ
"_D_}_ |
—
S O /P-CON ]:CN1-41 ! g S
S o |
—
Q0 P-OT JCN1-42 ! -
S |
N-OT | CN1-43 ¥ R
< ——
¥ =t !
:_O JALM-RST | CN1-44 g |
4 -
¥ =t
o /P-CL JCN1-45 g A
I
O IN-CL | CN1-46 J AN
Vov

Note: Provide a separate external 1/0O power supply; the servo amplifier does not have an internal 24V
power supply.
. External power supply specifications: 24V 1 Ve, 50mA minimum.
Yaskawa recommends using the same type of external power supply as that used for output circuits.
The function allocation for sequence input signal circuits can be changed.
See 5.3.3 Input Circuit Sgnal Allocation for more details.

Speed/Torque Control,
Position Control

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

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

Servo amplifier

1/O power supply

+24V
T

—aid. 1P G

Connect an external I1/0 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)
IN-CL (CN1-46)

5-26



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

A Output Signal Connections

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

Servo amplifier 110 power supply
1 +2av % ov
Photocoupler [end
'd r; -5 w
7 ! 4 '50mA max.
L o JI 320 ALM.
HE D
Photocoupler output levels per output node: T :*  SomAmax | b,
+ Maximum operating voltage: 30Vpc < 1112 27 Taon. ~-
+ Maximum output current: 50mApc 7 :* < : Lo
L L ‘l 280 TGON-
L S‘RDLt i G
~ 1 1
L 3 S-RDY.-

37LALOT

+ Maximum operating voltage: 30Vpc - f
+ Maximum output current: 20mApc

20LAL O3

e
1

Vov

Open collector output levels per output node: ;IR\ALQZ E ,l>

é Host controller
oV

Note: Provide a separate external 1/0O 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 Sgnal Allocation for more details.
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5.25 UsingtheElectronic Gear Function

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

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

host controller.

1 revolution = 6mm. Therefore,

10 + 6 = 1.6667 revolutions.

(2048 x 4) pulses = 1 revolution. So,
(1.6667 x 2048 x 4) = 13653 pulses
13563 pulses are input as the reference. Reference unitis lum. Therefore,
The equation must be calculated at the 10mm  _ 10000 pulses

Equipment conditions and reference
units must be defined for the electronic
gear function beforehand.

lum

>

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:

e Deceleration ratio

« Ball screw pitch

* Pulley diameter

1

Ball screw pitch

:[ Gear Ratio

2. Check the number of encoder pulsesfor the SGMAH servomotor.

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

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

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

To move a table in 0.001mm units

Reference unit: 0.001mm
«—>

L1

L]

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

Examples (in mm):

» 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 1um
If areference of 50000 unitsisinput, the load moves 50mm (1.97in)
(50000 x 0.001mm = 50mm).

4. Determine the load travel distance per |oad 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 (5mm) and the reference unit is

0.00004in (0.001mm),
/-1/ .
———— = 4///(reference units
/-11//3 ( )
Ball Screw Disc Table Belt and Pulley
Load shaft <«—» p Load shaft  —%A»
T \%@
-Load shaft D: Pulley
1 revolution = —" __ 1 revolution = — 00" 7D
reference unit reference unit 1 revolution = —————
reference unit
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: o 44

5. Electronic gear ratio is given as: 2'@
/
If the gear ratio of the motor and the load shaft isgivenas.

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

a4 Number of encoder pulses X 4 /
Electronic gear ratio ¢s# = Travel distance per load shaft revolution (reference unit) X

3|

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

4%
0.01 < Electronic gear ratio ¢g= < 100
The servo amplifier will not work properly if the electronic gear ratio exceedsthisrange. Inthat case,
modify either the load configuration or the reference unit.
6. Set the parameters.

Reduce the electronic gear ratio to the lower terms so that both A and B are
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) ngguelt: Slettgn(sgssf Position Control
Pn203 Electronic Gear Ratio (Denominator) ngguelt: Slett?in6g5_5?5 Position Control

Set the electronic gear ratio according to equipment specifications.

SGDH Servo amplifier

Reference Electronic
inputpulse M ML gear Jnnnn SGMAH
M) servomotor
84 _  Pn202

Electronic gear ratio = (5 = Pn203

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

* A =[Reference units (travel distance per load shaft revolution)] x [load shaft
revolution speed]
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A Electronic Gear Setting Examples
The following examples show electronic gear settings for different load
mechanisms.
Ball Screws
Reference unit 0.00004in (0.0001mm) Travel distance per load shaft revolution = 0_24in. -
Load\‘shaft 0.00004in
13-bit incremental Ball screw pitch: 0.24in (6mm) i . éAf) 2048 x4 x 1 Pn202
encoder = "= = =
Electronic gear ratio = ¢ 7 Pn203
Values Pn203 6000
Circular Tables
Reference unit: 0.1° Travel distance per load shaft revolution = LO: = 3600
R
Load Shaft
13-bit Incremental encoder H H —_ é/ﬂb - 2048 X 4 X 3 - Pn202
Electronic gear ratio = F - = P203
Values Pn203 3600
Beltsand Pulleys
Reference unit; 0.0010in (0.0254mm) ;
Load shaft Travel distance per load shaft revolution = 3.1416 ><_4|n = 12566
0.0010in
: 16384 x 4 x 3
Deceleration Pulley diameter d4in (101.6mm) . . é/_4(”) _ XaXo _ Pn202
ratio: 3.1 Electronic gear ratio = ¢ = 19566 = P203
16-hit absolute encoder - 196608 — 20480
12566 1309
Values Pn203 1309
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A

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 N i i
9 A [1lag filter Bias Pn108
Pn203 b Bias addition
Pn200.0 range
Pn204  ppnoo2 9
Reference Pn102
f X1 n Servomotor
pulse » X2 +]+
> Xa Error Kp Hi Speed || Current ||
5 | counter p loop loop
nzr_,
1
1
©
PG signal Pn201
output Encoder
< Frequency
- dividing
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5.2.6 Contact Input Speed Control

Thisfunction provides amethod for easy speed control. It allowsthe user toinitially
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

input

External speed
setting devices and
pulse generators
are not required.

Contact Pl (SPD-A) =) (O—|cN1-45
IN-Cl sPD-B) ——(Q (O—]|CN1-46

Speed selection

SPEED1 Pn301

SPEED2 Pn302

[SPEED3 Pn303

—®

Servomotor

The servomotor operates at
the speed set in the parameter.

A Using Contact | nput 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 ggg%gq c(J:rgrl:tt?OCl:ontrol,

The speed can be controlled via contact inputs.

Servo amplifier

—0 0 Servo operates _@
0o at the internally

—0 o0

Contact

input

set speed.

SPEED1
SPEED2
SPEED3

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

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

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

2. Set the motor speeds with the following parameters.

Parameter Signal S(?;tr::)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: 0to 10000

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

g mi iy B (Y)
Oset speed.

—0 0

Servomotor

SPEED1
SPEED2
SPEED3
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Speed selection input signals /P-CL (SPD-A)(CN1-45) and /N-CL (/SPD-B)
(CN1-46) and the rotation direction selection signal /P-CON (/SPD-D)(CN1-41)
enable the servomotor to run at the preset speeds.

3. Set the soft start time.
Parameter Signal Setting Control Mode
(ms)
Pn305 Soft Start Acceleration Time gg}gﬁ% Egaﬁ%: %to 10000 Speed Control
Pn306 Soft Start Deceleration Time gg&gﬂ% gggﬁ%: %to 10000 Speed Control
The servo amplifier internal speed reference controls speed by applying this
acceleration setting.
Speed | |_
reference
@ Soft start
,/tMaximum speed
Servo amplifier |
internal speed !
reference <]
Pn305: Sets this time interval.
Maximum speed AN
Pn306: Sets this time interval. |L<:>|
Smooth speed control can be performed by entering a progressive speed
reference or using contact input speed control. Set each constant to O for normal
speed control.
Set each parameter to the following time intervals.
* Pn305: Timeinterva from when the servomotor starts until it reaches
maximum speed.
 Pn306: Timeinterva from when the servomotor reaches maximum speed
until it stops.
A Operation by Contact | nput Speed Control

The following describes operation by contact input speed control.

Sart and Sop

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

= : } Speed Selection 1 Speed/Torque Control,
E Input /P-CL CN1-45 (Forward External Torque Limit Input) Position Control
= Speed Selection 2 Speed/Torque Control,
E Input /N-CL CN1-46 (Reverse External Torque Limit Input) Position Control
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Use the following table when contact input speed control is used.

Contact Signal Parameter
/P-CON IP-CL IN-CL — Selected Speed
(/SPD-D) (/SPD-A) (/SPD-B) '
3 Stopped by an internal speed
reference of 0.
Analog speed reference (V-REF)
i 0 0 4 input
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 ! ! Common SPEED 2 (Pn302)
1: Reverse 1 SPEED 3 (Pn303)

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

E 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
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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A Example of Contact Input Speed Control Operation

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

Motor speed

Speed 3

+SPEED3 [~ -
Set acceleration and

deceleration at Pn305 and

+SPEED2 |- Pn306 (soft start times).

+SPEED 1

-SPEED 1

-SPEED 2

-SPEED 3

[P-CL USPD-A =G E e OFF l ON b ON l OFF OFFI ON 1 _ON l OFF
1 1

1 1 1
IN-CL (/SPD-BY ' . '
OFF OFF OFF OFF | OFF
1 ! 1 !

1
1
, ! 1 1 |
1 T
ON ! ON | oN | oFF | OFF OFF , OFF | OFF

/P-CON (/SPD-DY

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 isused. If the Contact Input Speed Control Mode
is switched to Pulse Reference Input Mode while the servomotor is operating at speed 1, speed 2, or
speed 3, the servo amplifier will not receive areference pulse until the positioning completed signal
(/COIN) 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

T
Motor Speed ' | 1
' : :
opm_|-- - -~ -- bosoe-- bosoees .
1 1 1
1 ] 1
/COIN 1 1 1
1 1 1
1 1 1
Pulse : : :
Reference ! ! ! . o e
T T T 1
[P-C| (/SPD-A) OFF | ON i ON : OFE |_OFF
IN-CI (/SPD-B) ON | ON | OFF OFE ' _ON
Selected Speed [ Speed1 | Speed2 | Speed3 i Pulse reference , Speed1
tl>2ms

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

2. Thevaueof tlisnot 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.
e Level 1: Limits maximum output torque to protect the equipment or workpiece.

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

* Level 3: Controlstorque 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.

A Torque Control Selection

Set the following parameter to select the type of control described inlevels 3 and 4.
Parameter Signal Setting Control Mode
Pn000.1 Control Method Selection Default Setting: 0 gggﬁi%q %rgrLlJtero(ljontrol,

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

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

Tension control
Pressure control

Pn000.1

Control Mode

Torque Control

This is a dedicated Torque Control Mode.

A torque reference is input from T-REF (CN1-9).
*Speed reference input V-REF (CN1-5) cannot be
used for speed control if Pn002.1 is set to 1.
eParameter Pn407 can be used for maximum speed
control.

Application Example Servomotor

Tension control

Servo
amplifier

Tension

Torque
reference
Speed
Limit

T-REF

V-REF

Servo amplifier

Cnl-9

Cnl-5

Torque Control <-> Speed Control (Analog Refer-
ence)

Switches between torque and speed control
*V-REF (CN1-5) inputs a speed reference or speed
limit.

*T-REF (CN1-9) inputs a torque reference, torque
feed-forward reference or torque limit depending on
the control mode.

¢/P-CON (/C-SEL)(CN1-41) is used to switch
between torque and speed control.

CN1-41
State

Open Torgue Control
ov Speed Control

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

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

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

Selects

Speed
reference

Torque
reference
Speed and /P-CON
torque
reference
switching

Servo amplifier

V-REF

T-REF

(/C-SEL)

Cnl-5

Cnl-9

Cnl-41




Sigmall User’'s Manual

Chapter 5: Parameter Settings and Functions

Pn000.1 | Control Method
Speed Control: When /P-CON (/C-SEL) is ON
Set the parameter Pn002.0 as shown below.
Speed Reference Torque Reference
Parameter Input Input
Pg?;)tze.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
_ torque limit speed control by
Speed Reference Torque Limit analog voltage reference.
Speed control with torque feed-forward See 5.2.8 Torque Feed-Forward
2 Function for more details on
Speed reference Torque feed-forward gorﬁue 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
(Contact reference)
1 0

Note: Input signal /C-SEL can be used only when asignal is alocated to the input circuit. See 5.3.3 Input
Circuit Sgnal Allocation.
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A Input Signals

Torque Reference Inputs

The following input signals are used for torgue control.

Servo Amplifier

T-REF CN1-9
i Torque
Torque reference input { p B}
(Analog voltage input) SG t CN1-10  reference
V-REF CN1-5 >
Speed reference input Speed
(Analog voltage input) SG tp CN1-6|  reference

v

iP represents twisted pair wires

E Input T-REF CN1-9

Torque Reference Input

Speed/Torque Control

E Input SG CN1-10

Signal Ground for the Torque
Reference Input

Speed/Torque Control

These signals are used when torgue control is selected.

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

A Default Settings

Default setting

300

Reference torque (%) 200

.1-100

. 7-200

12

Input voltage (V)

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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A Example of an Input Circuit

470Q

Servo Amplifier

1/2W minimum

Note:
e Always usetwisted pair cables for noise control.

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

Speed Reference I nputs
Refer to Section 5.2.1.

Using the/P-CON Signal

Speed/Torque Control,

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

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

Servo Amplifier

P and PI control switching

O/—I Zero clamp ON/OFF switching

|

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

|

c\o\_{ Control mode switching

(Pn000.1) Direction of rotation switching

Pn000.1 Setting /P-CON Function
0,1 Switches between P (proportional) and 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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A Torque Control Parameter

The following parameter is used for torque control. Set the parameter according to
requirements of the servo system that is used.

. Setting
Parameter Signal (0.1V x rated torque) Control Mode
: Setting Range: 10 to 100
Pn400 Torque Reference Input Gain Default Setting: 30 Speed/Torque Control

This parameter sets the voltage range for torque reference input T-REF (CN1-9)
depending on the output range of the host controller or external circuit.

The default setting is 30, so the rated torque output is equal to 3V (30 x 0.1).

Reference torque

Rated torque

T Reference
voltage (V)

This reference voltage is set.

Pn002.1 Setting Description
0 Uses speed limit set by Pn407 (internal speed limit function).
Uses V-REF (Cnl-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
Pn407 Speed Limit during Torque Control gg}gﬂ% Eggﬁ% 016%38000 Speed/Torque Control

This parameter sets amotor 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, wherethe /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 avalue 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
: Setting Range: 150 to 3000
Pn300 Speed Reference Input Gain Default Setting: 600 Speed/Torque Control

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

Reference This slope is set.

speed
(rpm)

Reference voltage (V)

Principle of Speed Limit

When the control speed range is exceeded, torque, inversely proportional to the
difference between the speed limit and the actual speed, isfed back in order to return
the system to alevel 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).
Thisfunction is used to:

»  Shorten positioning time.

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

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

Too high atorque 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 atorque feed-forward
reference signal to T-REF (CN1-9 and 10).

Host controller SGDH Servo amplifier

LT-REF [ Pn400 I

Differential 1 | Servomotor
V-REFE . .
|-> Pn100 Current loop I—
_ +A +
Integration

(Pn101)

Position
Reference

Speed F'S PG
calculation

T—T Divider Encoder

A Using the Torque Feed-Forward Function
To use the torque feed-forward function, set the following parameter to 2.
Parameter Signal Setting Control Mode
Pn002.0 ?I’FieReEdFC'Ipenrtr:ﬁLg%cl)gcation) 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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A Setting
Torgue feed-forward is set using parameter Pn400.

The default setting at Pn400 is 30. If, for example, the torque feed-forward value is
13V, then torqueis limited to +100% of the rated torque.

: Setting
Parameter Signal (0.1V/Rated Torque) Control Mode
Pn400 Torque Reference Input Adjustment Factor gg}gﬂ% EZR%% %(t)o 100 Speed/Torque Control
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529 Speed Feed-Forward Function

The speed feed-forward function uses analog voltages and is effective only for
position control. Thisfunction 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 aposition 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
DifferentialH Kegg [ Pn300 Servomotor
Position

referencd— o—'(p (Pn102)|—>on-| Pn100 |—>-—>{:urrent Ioo;*—
(Pn101)

Speed
calculation

Kp: Position loop gain
Keg: Feed-Forward gain

A 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 enabl es 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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A Setting
Speed feed-forward is set using parameter Pn300.

The default setting at Pn300 is 600. If, for example, the speed feed-forward valueis
16V, then speed islimited 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

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

+ h +
-R gain
Speed reference —»¢ Pn300 ’ o (Pn100) T)’ Torque

A

Torque Limiting by Analog Voltage Reference

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

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

Pn402

Pn404
(/P-CL: ON)

Speed loop

reference

A

Integration
(Pn101)

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

Using Torque Limiting by Analog Voltage Reference

To use this function, set the following parameter to 3:

Parameter

Setting

Control Mode
(rpm)

Signal

Pn002.0

Speed Control Option
(T-REF Terminal Allocation)

Speed Control

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 Sgnal Allocation). The following table outlines factory default

Settings.
'F‘p“t Signal Level Description Comments
Signal
: T Limit value: either Pn404 or
CN1-45is at “L” level when | Torque is limited at the : : :
ON forward run side. T-REF input, whichever is
smaller.
fp-ct T is not limited at the
AE i af 6 orque is not limite —
gl'\:lé 45 is at “H” level when forward run side.
Normal Operation
. ST Limit value: either Pn405 or
CN1-46 is at “L” level when | Torque is limited at the : : :
ON reverse run side. T-REF input, whichever is
smaller.
IN-CL T is not limited at th
R i At s orque is not limited at the —_
gll\:lé 46 is at “H” level when forward run side.
Normal operation.
A Setting
Thetorque limit is set at parameter Pn400.
The default setting at Pn400 is 30. If, for example, the torque limit is +3V, then
torqueislimited to 100% of the rated torque. (A torgque value higher than 100%
torque is clamped at 100%.)
Parameter Signal Setting Control Mode
(rpm)
Torque Reference Input Adjust- Setting Range: 0 to 100
Pn40o ment Factor Default Setting: 30 Speed/Torque Control
When either the P-CL or the N-CL signal isturned ON, the following torgque limits
become valid simultaneously.
Parameter Signal Setting Control Mode
(rpm)
PN404 Forward Run Side External Torque | Setting Range: O to 800 Speed/Torque Control,
Limit Default Setting: 100 Position Control
Pn405 Reverse Run Side External Torque | Setting Range: 0 to 800 Speed/Torque Control,
Limit Default Setting: 100 Position Control

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

function.
Servo Amplifier
Pn000.1
19
A o I +
Reference —»<C v OFF
pulse B O—O_I_ Error .
.| counter
_ _ (@]
P-CON P-CON (INHIBIT) TN
(INHIBIT) =
Feedback pulse

AUsing Reference Pulse Inhibit Function (/INHIBIT)

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

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

The following settings enable the inhibit function.

Pn000.1 Setting Description

Enables the inhibit function.
Always counts reference pulses.

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

/P-CON (/INHIBIT) Description

B OFF Counts reference pulses.

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

1

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

A Relationship between Inhibit Signal and Reference Pulses

/INHIBIT signal_ON_____| OFF |__on -
(/P-CON) ; :

> >

+—>

Input reference pulses
are not counted
during this period.

Reference
pulse

t1, t2 2 0.5ms
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5.3 Setting Up the Servo Amplifier
This section describes the procedure for setting parameters to operate the SGDH servo
amplifier.

5.3.1 Parameters

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

Servo amplifier

Parameters

o
o
o
O

£

HI[I==AF] 0

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

Lpdlp Iy
=

5

Parameters are divided into the following three groups.

Parameter Function
Pn000 to Pn601 Specify servo amplifier functions, set servo gains, etc.
Fn00O to En012 Execute auxiliary functions such as JOG Mode operations

and origin searches.

Enable monitoring the motor speed and torque reference on
Un00G to Un0OD the panel display.

Note: Appendix B showsalist 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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53.2 JOG Speed

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

Parameter Signal S(f;tr':)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.

@'——_\
P

ClEEIEE

DIGITAL

OPERATOR|
SERVOPACK JUSP-OPO2A
ALARM

¥ YASKAWA

)

Digital Operator
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oooooooo

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 SIo /S-ON Servo ON
41 s /P-CON ((aFr’]rCoer;o*rtlonal control refer
42 SI2 P-OT Forward run prohibit
43 SI3 N-OT Reverse run prohibit
44 Sl4 IALM-RST Alarm reset
45 SI5 /P-CL (Forward current limit) *
46 SI6 /N-CL (Reverse current limit) *

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

The following parameter is used to enable input signal allocation.

Parameter Signal Setting Description
Pn50A.0 Input Signal Allocation Mode Default Setting: 0 gggﬁigq ggrl#?o(llontrol,
Pn50A.0 Setting Description
0 Default setting for sequence input signal allocation.

This setting is the same as Yaskawa SGDB-AADA servo amplifiers.

1 Enables any sequence input signal settings.

Note: The default setting for parameter Pn50A.0is 0. Functions and applications in this manual are
generally described for the factory defaults.

A Input Signal Allocation
The following signal can be alocated when Pn50A.0 is set to 1.

Servo amplifier

CN1 .
40 (S10) ol CN1-40 is default set for
41 (Sl1) the /S-ON input signal.

42 (S12)

/S-ON

Determines =

terminal !
allocation r-->Q 43(SI) Any terminal from CN1-40 to
for input =~ >0 44 (S14) 46 can be allocated to the
signals. E-- 45 (SI5) /S-ON signal through the

L - -0 46 (SI6) Pn50A.1 parameter.
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The following table shows the parameter default settings for input settings 1 to 4.

Parameter Signal Setting Description

Pn50A Input Signal Selection 1 Default Setting: 2100 gggﬁi%q %rg#tero(l:ontrol,
Pn50B Input Signal Selection 2 Default Setting: 6543 gggﬁi%q %rgﬁgocl:ontrol,
Pn50C Input Signal Selection 3 Default Setting: 8888 gggﬁi%q ngﬁgoﬁ:ontml’
Pn50D Input Signal Selection 4 Default Setting: 8888 gggﬁi%qc():rgﬁﬁocl:ontrol,

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

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

PnSQA.l 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. Eligjrr:]?:iﬁolarity:
3 Inputs the /S-ON signal from the SI3 (CN1-43) input terminal. Servo ON signal is
4 Inputs the /S-ON signal from the S14 (CN1-44) input terminal. \(/glll\?) 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. ﬂggﬁigﬁ_'amy:
C Inputs the S-ON signal from the SI3 (CN1-43) input terminal. Valid at OFF
D Inputs the S-ON signal from the Sl14 (CN1-44) input terminal. gil\lles\fglgg}"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 SI0 to SI6. /S-ON isaways input when Pn50A.1 is set to 7, and an externa
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.1isset 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.

e Thesigna 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) areinput. Theinput 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.

e By setting 9to F, the signal polarity can be reversed.
Note: Severa 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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A Allocating Other Input Signals

Input signal allocation can be changed as shown below.

Input Signal Parameter
Aoplicabl . Description
Name op C?b € Number | Setting
Loglc
0 Inputs the specified signal from SI0 (CN1-40).
1 Inputs the specified signal from SI1 (CN1-41).
2 Inputs the specified signal from SI2 (CN1-42).
3 Inputs the specified signal from SI3 (CN1-43).
4 Inputs the specified signal from Sl4 (CN1-44).
5 Inputs the specified signal from SI5 (CN1-45).
6 Inputs the specified signal from SI6 (CN1-46).
Proportional Control Reference ON PRSOA2 7 Sets the specified signal to always enabled.
n50A.
(/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
Pn50A.3
(P-OT) _OFF
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
(IN-CL)
Contact Input Speed Control Pn50C.0
Selection
(/SPD-D)
Contact Input Speed Control Pn50c.1 | OtoF | Sameasabove*
Selection —
(/SPD-A)
Contact Input Speed Control Pn50C.2
Selection
(/SPD-B)
Control Mode Selection Pn50C.3
(/C-SEL)
Zero Clamp Pn50D.0
(/IZCLAMP) ON
Reference Pulse Inhibit (lowlevel) | pn5oD.1
(/INHIBIT)
Gain Switching Pn50D.2
(/G-SEL)

Note: *Same as above’ means that input signals and terminals SI0 to SI6 are enabled or disabled
through parameter settings O to 8.
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5.3.4 Output Circuit Signal Allocation

A Output Signal Allocation
Output signal functions can be allocated to the sequence signal output circuits shown
below.
CN1 Cor_mector Output Terminal Default Setting
Terminal N Comments
Numbers ame Symbol Name
o5 IV-CMP+ . .
(/COIN+) Speed coincidence The signal output
SO1 detection (positioning will vary depending
26 (SG) N-CMP— completed) on the control mode.
(/COIN-)
27 ITGON+ . .
SO2 Rotation detection —
28 (SG) ITGON-
29 /S-RDY+
S03 Servo ready —
30 (SG) IS-RDY-

A 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 gggﬁi%q ngﬁgoﬁ:ontml’
Pn50F Output Signal Selections 2 Default Setting: 0000 gggﬁi%qc():rgﬁﬁocl:ontrol,
Pn510 Output Signal Selections 3 Default Setting: 0000 Speed/Torque Control,

Position Control

Select the CN1 connector terminals that will output the signals.

PnS0E.A to Pn510.A

1
o SO1 (CN1-25, 26)
2
output oo SO2 (CN1-27, 28)
o3

signal
SO3 (CN1-29, 30)
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A

Allocating Other Output Signals

Parameter
Output Signal : Description
Number | Setting
0 Disabled. (Not used for the specified output
signal.)
1 Outputs the specified signal from the SO1
Positioning Completed | pocoe o (CN1-25 and 26) output terminal.
(/COIN) ' 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
(/TGON) Pn50E.2 Oto3
Servo Ready
(/S-RDY) Pn50E.3 Oto3
Torque Limit Detection Same as above (Output signals are disabled or
Pn50F.0 Oto3 :
(/ICLT) allocated to output terminals SO1 to SO3
Speed Limit Detection through parameter settings O to 3).
(VLT) Pn50F.1 Oto3
Brake Interlock
(/BK) Pn50F.2 0to 3
Warning
(/WARN) Pn50F.3 0to3
Near
(INEAR) Pn510.0 Oto3
Not used — — —

Note: Signals are output with OR logic when multiple signals are allocated to the same output circuit.

Signalsthat are not detected areinvalid. For example, the positioning completed signal /COIN is
invalid in Speed Control Maode.

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

Speed/Torque Control,
Position Control

These settings specify which of the connector CN1 output signals areto be inverted:

) Parameter o
Output Terminal Description
Number Setting
sSO1 0 Does not invert the signal.
Pn512.0
(CN1-25, 26) 1 Inverts the signal.

5-59



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

Parameter
Output Terminal Description
Number Setting

S0O2 0 Does not invert the signal.
Pn512.1
(CN1-27, 28)

Inverts the signal.

1

0 Does not invert the signal.
SO3(CN1-29, 30) Pn512.2 -
1 Inverts the signal.

Not used. Pn512.3 — —
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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
: P Speed/Torque Control,
Pn000.1 Control Mode Selection Default Setting: 0 Position Control
Pn000.1 Setting Control Mode
0 Speed Control (Analog Reference)

1 Position Control (Pulse Train Reference)

2 Torque Control (Analog Reference)

3 Contact Input Speed Control Selection (Contact Reference)
4

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

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

Contact Input Speed Control Selection (Contact Reference) «» Torque Control
(Analog Reference)

Position Control (Pulse Train Reference) <> Speed Control (Analog Reference)
Position Control (Pulse Train Reference) <> Torque Control (Analog Reference)
Torgue Control (Analog Reference) <> Speed Control (Analog Reference)
Speed Control (Analog Reference) <> Zero Clamp Control

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

(¢)]

W(P>|lO|lo|N| O

>

Description of Control M odes

The control modes are described bel ow.

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. See5.2.2
Position Reference.

Torque Control (Analog Reference)

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

This mode uses the /P-CON (/SPD-D), /P-CL (/SPD-A), and /N-CL (/SPD-B) input
signalsto control speed asit switches among the three preset operating speedsin the
servo amplifier. See5.2.6 Contact Input Speed Control.

Contact Input Speed Control Selection (Contact Reference) «<»
Speed Control (Analog Reference)

This mode controls speed by switching between contact reference and analog
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 referenceis

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. See5.2.7 Using Torque Control.

Speed Control (Analog Reference) «<» Zero Clamp

This speed control mode is used to set the zero clamp function when the servo
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 Pulse Inhibit Function (/
INHIBIT)
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5.4 Setting Sop Functions
This section describes the procedure used to stop the servo amplifier properly.

54.1 Adjusting Offset

A When the Servomotor Will Not Stop

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

Reference Reference ’
voltage  Offset voltage .
P — Offset
L7 corrected by
/| R the servo
7 amplifier
,/
/ Reference Offset adjustment 7 Reference
speed or ’ speed or
torque torque
A Reference Offset Adjustment

The following methods can be used to adjust the reference offset to OV.

Adjustment Method Result
Automatic Adjustment of Reference Offset The reference offset is automatically adjusted to OV.
Manual Adjustment of Reference Offset The reference offset can be set to a specified value.

Note: Use manual rather than automatic adjustment if a position control loop is formed in the host con-
troller.

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

Adjustment Method Reference Source
é?ftger?atic Adjustment of Reference 7.2.3 Automatic Adjustment of the Speed and Torque Reference Offset
g#gg?l Adjustment of Reference 7.2.4 Manual Adjustment of the Speed and Torque Reference Offset
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54.2 Servo OFF Sop Mode Selection

To stop the servomotor by applying the dynamic brake (DB), set the desired modein
the following parameter. The servomotor will stop due to equipment friction if the
dynamic brake is not applied.

Parameter Signal Setting Description
(ms)
Pn001.0 Servo OFF or Alarm Stop Mode | Default Setting: 0 gggﬁi%q %rg#tero(l:ontrol,

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

* A servo aarm occurs.

» Power isturned OFF.

Sg,?,/:o Stop mode After stopping
0
Pn001.0=0 Hold dynamic brake |
Dynamic
brake stop
T Coast status |
Pn001.0
=2
sCtggst oa —| Coast status |

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

Pn001.0 Setting Result

Uses the dynamic brake to stop the servomotor.
Maintains dynamic brake after the servomotor stops.”

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

0

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

Note: *  If the servomotor is stopped or moving at extremely low speed, it will coast to a stop.
**  For the following servo amplifiers, the DB circuit is turned ON when the main power supply is

OFF:

30 to 200W for 100V: SGDH-A3BE to -02BD
30 to 1500W for 200V: SGDH-A3AE to -15AE
0.5to 7.5kW for 400V: SGDH-05DE to -75DE

For the above servo amplifiers, the DB Circuit isturned ON when the control power supply is OFF.

If the DB circuit needs to be turned OFF when the main power supply or the control power
supply is OFF, disconnect the servo motor wiring (U, V, and W).

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

Servo amplifier Servomotor
Note: Dynamic brake (DB) isacommon way of quickly stopping C’
a servomotor by electrically shorting its electrical windings.
The DB circuit isincorporated into the servo amplifier. )
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54.3 UsingtheZero Clamp Function

A Zero Clamp Function

The zero clamp function is used for systems where the host controller does not form
aposition loop for the speed reference input. 1n other words, thisfunction is used to
stop and lock the servomotor even when the input voltage of speed reference V-REF
iIsnot OV. Aninternal position loop istemporarily formed to clamp the servomotor
within one pulse when the zero clamp functionisturned ON. Evenif the servomotor
isforcibly rotated by external force, it will still return to the zero clamp position.

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

Host controller Speed reference

2

.

] [ ROOOOBIEY oo,

(/Z-CLAMP)

{e [=)

'

'

]

1

1

1

'

Il

00 0|[cooo]o0 006
000 @OOOO' o

D LpIlpI

0

H—

A 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
E Input /P-CON CN1-41 Proportional Control, etc. gggﬁgﬂ— %rgﬁtfo(liontrol,

Note: The/ZCLAMP signal can be used when an input circuit signal is allocated. See 5.3.3 Input
Circuit Sgnal Allocation for more details.
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Pn000.1 Setting Control Mode
Zero Clamp Control Mode o
This mode allows the zero clamp function to be Servo amplifier
set when the servomotor stops.
* The speed reference is input from V-REF | o .o reference V-REF
(CN1-5). — ] CN15
* /P-CON (/ZCLAMP)(CN1-41) is used to
turn the zero clamp function ON and OFF. zero clamp — - CONT N1-a1
A /ZCLAMP
CN1-41is Turns the zero )
open (OFF). clamp function OFF. Zero clamp is performed when the
- following two conditions are satisfied:
CN1-41is OV | Turns the zero + /P-CON (/ZCLAMP) is ON.
(ON). clamp function ON. « Speed reference is below the
setting designated at Pn501.

A Setting Motor Speed
Use the following parameter to set the motor speed level at which zero clamp is

performed
Parameter Signal S(fgtr':)g Description
Pn501 Zero Clamp Level gg}gﬁ% gggﬁ% 0160 10000 Speed Control

If zero clamp speed control is selected, set the motor speed at which zero clampisto
be performed. The maximum speed will be used if the value of Pn501 is set higher
than the maximum speed of the servomotor.

Zero Clamp Conditions

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

»  Speed reference drops below the setting level of Pn501.

V-REF speed reference
Speed

Time
(ON)

1

1

Closed :

1

/P-CON (/ZCLAMP) input —'. Open (OFF) l ;
1 1

Zero clamp is performed ] i '

dld

 —
1

Note: When the /ZZCLAMP signal is alocated, the zero clamp operation will be used even for speed
control (Pn000.1 = 0).
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54.4 UsingtheHolding Brake
The holding brake is used when a servodrive controls avertical axis. In other words,
a servomotor with brake prevents the movable part from shifting due to the force of
gravity when system power goes OFF.

Servomotor

Holding brake

shifting due to gravity when

l Prevents the movable part from
system power goes OFF.

Note: The brake built into the servomotor SGMAH 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 U
L2 v
L3 W
Lic
®
CN1-T1
*
124V /BK+
CN1-T2
/BK-*
CN2
BRRY
o o7 Red
White | AC ~ DC | Black
Brake power supplies are available
Brake Power Supply in 200V and 100V models.

*CN1-'1 /BK+andCN1-T2 /BK- arethe output terminals allocated at parameter Pn50F.2.

Speed/Torque Control,
Position Control

Output E /BK Brake Interlock Output

Thisoutput signal controls the brake when using a servomotor with abrake 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
Pn50F Output Signal Selections 2 Default Setting: 0000 gggﬁi%q %rgrlljtero(l:ontrol,

PnS0F.2 Input terminals
1
/BK a/o— CN1-25, 26 (SO1)
Brake interlock o2 CN1-27, 28 (SO2)
output o= CN1-29, 30 (SO3)

Select the /BK output terminal.

Output Terminal (CN1)
Parameter Setting

1 2
0 — —
1 25 26

Pn50F.2

2 27 28
3 29 30

Note: Signals are output with OR logic when multiple signals are allocated to the same output circuit.
Set other output signalsto avalue 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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A Brake ON Timing

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

. Setting -
Parameter ignal Description
aramete Signa (10ms) escriptio
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 abrakeis
used.

Nt | senoon [ooroor
'BK outout Retease bakef ™ g witn brake.

Servomotor !

Servo ON/OFF %r OFF
operation 1 1

(Servomotor ¢ pi

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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A 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 N
/S-ON (CN1-20) m
input or alarm |
occurrence \
! Stop by dynamic brake
or coast to a stop.
Motor speed 1 (Pn001.0)
rpm 1
(pm) |l R
Il L
Pn-507 \ |
1 1
Rel 1 1
I 1
/BK output brake Hold with brake
1

1
1 Pn508 1
P

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:

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

* Thetime set at Pn508 has elapsed since servo OFF.

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

This section describes the procedure for using 1/0 signals from the servo amplifier to form
a protective safety sequence.

5,5.1 Using Servo Alarm and Alarm Code Outputs

The basic procedure for connecting alarm output signals is described below.

1/0 power supply

Servo amplifier
T2av o

Photocoupler cni1-3] ALM+
Photocoupler output levels per output node: - 9= ?_ N
+ Maximum operating voltage: 30Vpc <—1 }%ﬁ | %(m&}}ﬁum) Pt

¢ Maximum output current: 50mApc cN1-332 ALM-

( cn1-31 ALOL -Ij- 'l:
_<_
20mA
(maximum)
Open collector output levels per output node: cNi-3¢ ALO2 -Ij-
+ Maximum operating voltage: 30Vpc <t < i I>
+ Maximum output current: 20mApc q b oni3g ALO3 -|:|-
‘ cni-d SG
~
%

Vov éo

Host controller

A suitable external 1/0 power supply must be provided by the user separately
because there is no internal 24V power supply in the servo amplifier.

The use of the photocoupler output signals is described below.

Output E ALM+ CN1-31 | Servo Alarm Output Speed/Torque Control,

Position Control

Speed/Torque Control,

Output E ALM- CN1-32 | Signal Ground for Servo Alarm Output Position Control

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

Servo amplifier

Al
> AL outp

Turns power OFF.

Formanexternal circuit sothisalarmoutput (ALM) turnsOFFtheservoamplifier.

State Status Result

Circuit between CN1-31 and 32 is closed, and
CN1-31is at low level.

Circuit between CN1-31 and 32 is open, and
CN1-31 is at high level.

ON Normal state.

OFF 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 ALOL, ALO2, and ALO3 is described
below.

Output E ALO1 CN1-37 | Alarm Code Output Speed/Torque Control,

Position Control

Output E ALO2 CN1-38 | Alarm Code Output Speed/Torque Control,

Position Control

Output E ALO3 CN1-39 | Alarm Code Output Speed/Torque Control,

Position Control

Output E /SG CN1-1 Signal Ground for Alarm Code Output Speed/Torque Control,

Position Control

These signals output alarm codes to indicate the type of alarm detected by the servo
amplifier. Use these signals to display alarm codes at the host controller. See9.2.3
Alarm Display Table for more on the relationship between alarm display and alarm

code output.

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

Input E /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 Usingthe 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. Usethissignal to forcibly turn OFF the

servomotor from the host controller.

1/0 power supply

T +24v
[

Servo amplifier

3.3kQ) Photo
CN1-47 coupler

+24V N

Host controller

1K

1
1S-OUT | cnyao| a2

N

\%

E Input /S-ON CN1-40 Servo ON

Speed/Torque Control,
Position Control

Thissignal is used to turn the servomotor ON and OFF.

CN1-40

Status Result
State
Turns ON the servomotor: operates
ON Closed or low level according to signal input.
This is the default state.
Servomotor cannot operate.
OFF Open or high level Do not turn OFF the servomotor while it is

operating except in an emergency.

A CAUTION

« Do not usethe Servo ON (/S-ON) signal to start or stop the motor. Always use an input reference
signal, such as Speed Referenceto 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 gggﬁi%qc():rgﬁgocl:ontrol,

Servo amplifier
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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. CN1-40is at OV.
7 Disables the servo ON | The servo is always ON, and has the same effect as
(/S-ON) input signal. shorting CN1-40 to OV.

Note See5.3.3 Input Circuit Sgnal Allocation for other Pn50A.1 settings.
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5.5.3 Usingthe 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

Servo amplifier -4 +24v \ov

Photocoupler output levels per output node: —_ CN1-29 /COIN+ !
* Maximum operating voltage: 30Vpc —— : §< v T_’\:a_‘
+ Maximum output current: 50mApc = W CN1-29 /COIN-

Positioning Completed Output

Signal Position Control

Output E /COIN CN1-25

Thissignal 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
\, Servomotor
Speed R
,,,,,,, ‘EEZDS_O_K
Error pulse :
(Un008) [
/COIN
(CN1-25)
/COIN
State Status Result
ON Circuit between CN1-25 and 26 is Positioning is completed. (Position
closed, and CN1-25 is at low level. | error is below the setting.)
OFEE 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 Sgnal Allocation for more details on parameter Pn50E.

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 o
Parameter Signal (reference units¥) Description
N " Setting Range: 0 to 250 -
Pn500 Positioning Completed Width Default Setting: 7 Position Control

Note: *reference unitsfor this parameter are the number of input pul ses 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 pulsesin reference units.

Too large avalue set at this parameter may output only a small error during
low-speed operation that will cause the /COIN signal to be output continuously.

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

Note: /COIN isaposition control signal.
With the default setting, this signal is used for the speed coincidence output /V-CMP for speed
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 usesthe signal as an interlock.

1/0 power supply

Servo amplifier —4-+24v Nov

1

+ Maximum output current: 50mApc CN1-26| V-CMP-

Photocoupler output levels per output node: _— CN1-25 | /V-CMP+ |
+ Maximum operating voltage: 30Vpc 4__[ : §< ! 3 T—A:a_‘

Output E /V-CMP CN1-25 g%‘ﬁ Coincidence Output Speed Control

Thissignal isoutput when the actual motor speed during speed control isthe 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 isdefault set so the/V-CMP signal is output between CN1-25 and 26.
See 5.3.4 Output Circuit Sgnal Allocation for more details on parameter PN50E.
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Thefollowing parameter is used to set conditionsfor speed coincidence output.

Parameter Signal Setting Description
(rpm)
Speed Coincidence Signal Setting Range: 0 to 100
Pn503 Output Width Default Setting: 10 Speed Control

This parameter is used to set conditions for speed coincidence signal /TGON output.
The /V-CMP signal is output when the difference between the speed reference and

actual motor speed is below this setting.

Example: The /V-CMP signal turns ON at 1900 to 2100rpm if the parameter is set to 100 and the reference

speed is 2000rpm.
Note: /V-CMP isaspeed control signal. With the default setting, this signal is used as the positioning
completed signal /COIN for position control, and it is always ON for torque control.

5-79




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

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 isused as an external
interlock.

1/0 power supply
——+24v Aov

Servo amplifier

Photocoupler output levels per output node:

+ Maximum operating voltage: 30Vpc +—— :_ -{:Li
+ Maximum output current: 50mApc ek ==

CN1-27 | /ITGON+

IS |mAthm gy

CN1-28| /TGON-

Speed/Torque Control,

Output E /TGON CN1-27 Running Output Signal 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.

. in o
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 Sgnal Allocation for more details on parameter Pn50E.

This parameter is used to set output conditions for the operation detection output
signal /TGON.

Motor speed

(Un000) L m
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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:

e /TGON
*  Status Indication Mode

*« Monitor Mode Un006
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5.5.6 Usingthe 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 bel ow.

Servo Ready means there are no servo alarms and the main circuit power supply is
turned ON. An added condition with absolute encoder specificationsis that the SEN
signal isat high level and absol ute data was output to the host controller.

1/0 power supply
—-+24v Aov

Servo amplifier

CN1-29 | /S-RDY+

CN1-30] /S-RDY-

Photocoupler output levels per output node:

+ Maximum operating voltage: 30Vpc —— :_ _§_<
*+ Maximum output current: 50mApc k==

-

_— i . Speed/Torque Control,
Output E /S-RDY CN1-29 Servo Ready Output Signal Position Control

This signal indicates that the servo amplifier has completed all preparationsand 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 isfactory set so the/V-CMP signal is output between CN1-29 and 30.
See 5.3.4 Output Circuit Sgnal Allocation for more details on parameter Pn5S0E.
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5.5.7 UsingtheWarning 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-+2av Aov

1

Photocoupler output levels per output node: — CN1- 1* [ /WARN+ |
+Maximum operating voltage: 30Vpc 4__[ j%li ' 7 + T_A:ﬁ_'

+ Maximum output current: 50mApc CNL- 2] IWARN-

Note: *CN1-T1 and CN1-T2 terminals are allocated usi ng parameter Pn50F.3.

Speed/Torque Control,

Output E /WARN Warning Output Signal Position Control

This output signal indicates an overload or regenerative overload warning.

/WARN Status Result
State
ON Closed or low level. 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.

PNn50F.3 Output Terminal (CN1-)
State *1 *
0 — —
1 25 26
2 27 28
3 29 30

Notes: *1 and *2 are output terminals allocated with parameter Pn 510.0.
Multiple signals allocated to the same output terminal follow Boolean OR logic. In order to usethe/
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 Sgnal Allocation.
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Pn50F.3 Output terminals

/WARN /0—2 CN1-25, 26 (SO1)
Warning output N CN1-27, 28 (SO2)
signal o— CN1-29, 30 (SO3)

Thefollowing parameter isused to output warning detailswith an alarm code.

Parameter Signal Setting Description
: ; T 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 ALO3.

Outputs both alarm and warning codes for
1 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 ' -
Indication Warning Description
n ALO1 ALO2 ALO3
ON signal OFF signal OFF signal
A.91 (low level) (high level) (high level) Overload
OFF signal ON signal OFF signal .
A.92 (high level) (low level) (high level) Regenerative overload
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5.5.8 UsingtheNear Output Signal (/NEAR)

The basic use and wiring procedures for the near (/NEAR) output signal
(photocoupler output signal) are described below. The signal is a sequence signal
that is generally output together with the positioning completed signal (/COIN), and
it is used to indicate the servomotor is close to completing operation.

1/0 power supply
——+24v A\ov

Servo amplifier

t
Photocoupler output levels per output node: — - CN1- 1 [/NEAR+ |
+ Maximum operating voltage: 30Vpc 4+—— ' |§ "X T, T—A:a_‘
+ Maximum output current: 50mApc = é' ! - 2 [INEAR-

Note: *CN1-T1 and CN1-T2 terminals are allocated usi ng parameter Pn510.0.

| Output E /NEAR | Near Output Signal | Position Control |

The host controller can use the/NEAR signal to prepare the next motion sequence
before receiving the positioning completed signal. This reduces the time required to
complete the desired motion profile.

/NEAR Status Result
State
ON Closed or low level. The servomotor has nearly completed operation. (Posi-

tion error is below the near signal setting range.)

The servomotor is not close to completing operation.
(Position error is above the near signal setting range.)

OFF Open or high level.

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

Parameter Signal Setting Description

Pn510 Output Signal Selections 3 Default Setting: 0000 Position Control

Pn510.0 is used to allocate the /INEAR output signals above.

Pn510.0 Output Terminal (CN1-)
State 1 to
o - J—
1 25 26
2 27 o8
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 usethe/
WARN output signal alone, set other output signals to a value other than that allocated to the /WARN
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signal. See5.3.4 Output Circuit Sgnal Allocation.
The following parameter is used to set the timing for /NEAR signal output.

. Setting i
Parameter Signal (reference unit*) Description
. . Setting Range: 1 to 250 i
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 Sgnal (/COIN)".
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5.5.9 Handling Power Loss

The following parameter is used to specify whether to generate an darm when

power |0ss 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 islost for less than 20ms.

In the following instances, however, either a servo alarm is generated or control is

lost (equivalent to normal power OFF operation) regardless of the parameter setting.
When an insufficient voltage alarm (A.41) occurs during power loss with alarge

servomotor load.

Loss of the control power supply is equivalent to normal power OFF operation,

thus control islost.
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5.6

Selecting a Regener ative Resistor

When the servomotor operates in generator mode, power is returned to the servo amplifier
side. Thisis 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 isthen reduced by the regenerative resistor.

The servomotor is driven in regeneration (generator) mode in the following conditions:
* While decelerating to a stop during accel eration/decel eration operation.
* With aload on the vertical axis.

» During continuous operation with the servomotor driven from the load side (negative
load).

The capacity of the servo amplifier’s built-in regenerative resistor is 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 , , Processed by :
Resistance | Capacity Built-in Resistance

Q) (W) Resistor* (W) ©)

Single-phase, 100V  |SGDH-A3BE to -02BE — — — 40
Single-phase SGDH-AS3AE to -04AE — — — 20

Loy 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

SGDH-20AE 25

Three-prase SGDH-30AE 125 140 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-prase SGDH-50DE 2 180 36 28
SGDH-60DE to -75DE 18rxx 880 r* 180**** 18
SGDH-1ADE to -1EDE 14 25%**** 176Q***** 350**r** 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.
*x The valuesin parentheses are for the optional JUSP-RA04 Regenerative Resistor Unit.

* k%

*kk*k

The valuesin parentheses are for the optional JUSP-RAO5 Regenerative Resistor Unit.
The valuesin parentheses are for the optional JUSP-RA 18 Regenerative Resistor Unit.

***** The valuesin parentheses are for the optional JUSP-RA 19 Regenerative Resistor Unit.

When installing an external regenerative resistor, make sure that the resistance is the same
asthat of the servo amplifier’s built-in resistor. 1f combining multiple small-capacity
regenerative resistors to increase the regenerative resistor capacity (W), select resistors so
that the resistance value including error is at least as high as the minimum allowable

resistance shown in the above table.
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5.6.1

External Regenerative Resistor

When installing an external regenerative resistor, a parameter setting must be
changed as shown below.

Parameter

Setting

Signal (x 10W)

Description

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 10W = 100W).

When using a JUSP-RA 14 external resistor pack rated at 4800 wetts, set Pn600 to 240 if thereis
forced air cooling for the resistor. Set Pn600 to 96 if natural convection cooling is used. For
details, see notes 1 and 2 below.

In general, when resistors for power are used at the rated load ratio, the resistor temperature
increases to between 200°C and 300°C. Theresistors must be used at or below the rated values.
Check with the manufacturer for the resistor’sload characteristics. Useresistors 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 switchesis recommended as a safety precaution.
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A Connecting Regener ative Resistor s

The method for connecting regenerative resistors is shown below.

Servo Amplifier Capacity of 400W or Less

Connect an external regenerative resistor between the servo amplifier’s B1 and B2
terminals.

Servo amplifier

Regenerative resistor*

o S
B2

*The user must provide the regenerative resistor.

Servo Amplifier Capacity of 0.5to 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

Bl
B2

B3

Regenerative resistor*

ABe 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 isrequired. The following regenerative resistor units
are designed to meet this need. Parameter Pn600 must be set to identify the external

unit’s capacity (with appropriated derating).

Servo Amplifier Appllcszlseislt?oergsgsratlve Resgance Specifications
SGDH-60AE JUSP-RA04 6.25 25Q (220W) x 4 resistors in parallel
SGDH-75AE to 1EAE JUSP-RA05 3.13 25Q (220W) x 8 resistors in parallel
SGDH-60DE to 75DE JUSP-RA18 18 18Q (220W) x 4 resistors in series-parallel
SGDH-1ADE to 1EDE JUSP-RA19 14.25 28.5Q (220W) x 8 resistors in series-parallel

Use one of the following resistor unit for the large capacity amplifiers (22-55kW).

Servopack Model SGDH- 2BDE 3ZDE 3GDE 4EDE 5EDE
Regenerative Resistor Unit JUSP RA12 RA13 RA14 RA15 RA16
Resistance 9Q 6.7Q 5Q 4Q 3.8Q
Resistance Capacity 3600W 3600W 4800W 6000W 7200W
Allowable Load Moment of Inertia 5 times the load moment of inertia at motor shaft.
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| Allowable Duty | 2% ED at maximum speed and torque deceleration. |

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

A Simple Calculation Method
When driving a servomotor normally along the horizontal axis, check the externa
regenerative resistor requirements using the calculation method shown below.
Servo Amplifierswith Capacity of 400W or Less
Servo amplifiers with a capacity of 400W or less do not have built-in regenerative
resistors. The energy that can be absorbed by capacitorsis shown in the following
table. If therotational energy in the servo system exceeds these values, then connect
aregenerative resistor externally.

. Regenerative Energy
Voltage Appllcab!e_ Servo that Can be Processed Comments
Amplifiers .
(joules)

100V SCDH-A3BE 78 Value when the input voltage is 100V ¢
SGDH-A5BE to -02BE 15.7

200V SCDH-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:

I (Ny)?
182

Where: J = Jy+J.

Es = ———— Joules

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

J: Motor axis conversion load inertia (kg-m?) (0zin-s°)
Ny,: Rotation speed of the servomotor (rpm)
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Servo Amplifier Capacity of 0.5to 5.0kW

Servomotors with a capacity of 500W to 5kW have built-in regenerative resistors.
The allowable frequencies for just the servomotor during accel eration/decel eration
operation, in the run cycle from 0 A maximum rotation speed A 0, are summarized
in the following table.

Convert the data into the values obtained with actual rotation speed used and load

inertiato determine whether an external regenerative resistor is needed.

Series Allowable Frequencies in Regeneration Mode (cycles/min)
Voltage ;
Capacity 03 05 08 09 10 13 | 15 | 20 | 30
Symbol
SGMAH — — 89 — — — — — —
SGMPH — — 29 — — — 17 — —
200V —
SGMGH-AAAA 34 — 13 — 10 — 12 8
SGMSH — — — — 39 — 31 48 20
SGMGH — 42 — 15 — 10 — 12 8
400V SGMSH — — — — 47 — 31 48 20
SGMUH — — — — 27 — 19 — 13
Series Allowable Frequencies in Regenerative Mode (cycles/min)
Voltage i
Capacity 40 44 50
Symbol
SGMGH-AAAA — 11 —
200V
SGMSH 29 — 22
SGMGH — 11 —
400V SGMSH 29 — 22
SGMUH 19 — —
Servo Amplifier Capacity of 6.0kW or More
Servomotors with a capacity of 6.0kW or more do not have built-in
regenerative resistors. The following table summarizes the allowable frequencies
for the servomotor during regeneration mode, when the servo amplifier is combined
with the JUSP-RA04 or JUSP-RA05 Regenerative Resistor Unit.
Series Allowable Frequencies in Regenerative Mode (cycles/min)
Voltage i
Capacity 55 60 75 1A 1E
Symbol
200V | SGMGH-AAAA 26 — 36 36 32
400V | SGMGH-AD 26 — 18 36 32
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Use the equation in the following section to calcul ate the allowable frequency from
the servo system’s operating conditions and load inertia.

Operating Conditionsfor Allowable Regenerative Frequency
Calculation

Load inertia = 0 (motor only)

Speed reference

t

o
v

1
1
1 - = =4 Maximum rotation speed
1

)

1
v

Servomotor rotation speed 0 "

1

1

1
Regeneratlon:m de

—t
— 1 —»

(Operating cycle)

Allowable frequency :% %/Iymdﬁ

1
- -
[

--<4 Maximum cycle
t

T

Servomotor-generated torque

o

- & Maximum cycle

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

2
Allowable frequency for servomotor only Max. rotation speed Cycles
Allowable frequency =

X
@a+n) Rotation speed used Minute
Where: n= ‘]L/‘]M

J : Motor axis conversion load inertia [oz-in-s* (kg-m?)]
Jyv: Servomotor rotary inertia [oz-in-s* (kg-m?)]
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A Regener ative Energy Calculation M ethod

This section shows the procedure for calculating the regenerative resistor capacity

when accel eration and decel eration operation is as shown in the following diagram.
Nm: Motor rotation speed

r N p———
Rotation speed /
0 >
> - tD
A H
T,: Load torque
Motor torque
0 Iy >
¥~ Regenerative
torque
< T >

Calculation Procedure
The procedure for calculating the capacity is as follows:

Units .
Ste Procedure , Equation
P [in. (mm)] q
2
E = [Joules] = [J]= <= G * Iw) X N
1 Find the rotational energy of the [ 0z-in-s? (kg:m2-s2)] 182
servo system (Eg). I = Iy=1J Where: Ny, = Motor speed
Npm = rpm J. = Load Inertia
Juv = Motor Inertia
. T = 0zin (N'm
Find the energy consumed by EL = Joul (_ J ) _ T
2 load system loss (E; ) during the L = Joules= EL= 0 Ny X 1. tp
deceleration period (tp). 1\1'\" : rspm Where: T = Motor torque
b =
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 from the “Absorbable
4 | energy (Ec) that can be Ec = Joules=1J Servo Amplifier Energy” graph
absorbed. below.
Find the energy consumed by Exk = Eg=E =Ey=Ec= _ _
5 the regenerative resistor (Eg). Joules = J Ex=Es B +Em* Ec
. WK = W EK
6 Calculate the required regener- E. = Joules = J W= ———
ative resistor capacity (W). TK - oules = 0.2xT
= S Where: T = Time

Note: 1. The®0.2" inthe 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 cal culation determines that the amount of regenerative power (W )
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 cal culation procedure in order to find the required capacity (W)
for the regenerative resistor.

» Energy for continuous regeneration mode operation period: Eg (joules)

e Energy consumed by regenerativeresistor: E, - E5- (E, + Ey + E¢) + Eg

* Required capacity of regenerativeresistor: W, = E(/ (0.2x T)

Here, Eg = (27/60) Ny x 16 % tg

* 15 Servomotor’s generated torque [0z-in (N-m)] in continuous regeneration
mode operation period.

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

* tg: Same operation period (S) as above.
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Servomotor Winding Resistance L oss

The following diagrams show the relationship between the generated torque and the
winding resistance loss for each servomotor.

¢ SGMAH Servomotor, 200V ¢ SGMAH Servomotor, 100V
300 200 SGMAH-
SGNAH 180 8;3
044
250 o 160
12
2 200 140
= 120
(W) 014, 02 2 LASB
150 : 3) 100
W
80 A3B
IA5A
100 5 60 g
IA34
50 i 40
// | 20 L —1—1
0 — 0
0 100 200 300 0 100 200 300
Torque (%) Torque (%)
¢ SGMPH Servomotor, 200V ¢ SGMPH Servomotor, 100V
300 160
084 140
250 SGMPHI-
120 _—028
@ 1) 01H
5200 S 100
(W) 04/ (W)
150 ' 80
014
100 y 60
//{-02/ 40
50 =
|
| A= 20
| — = =
0 =1 | o L=~ |
0 100 200 300 0 100 200 30
Torque (%) Torque (%)

5-97



Sigmall User’'s Manual

Chapter 5: Parameter Settings and Functions

¢ SGMGH Servomotor, 200V, 1500rpm

2800
2600
2400
2200 ]
2000 Sl S
z,) 1800 LEAAA
3 1600 o
i/ SAAA]
™) 1400 if T
1200 1304 AA]
1000 [POAAA
800 3
600 % Y -
400 N L [
= -}
200 — fﬁ’ oA
00
0 100 200 300
Torque (%)
¢ SGMSH Servomotor, 200V
1400
SEMSH-
1200 T ook
[ 40
100 30A
? Lo
(e}
- 80
(W)
60 /{y. 15A /
]
40
L1
A1
AN
200 =
005 100 200 300

Torque (%)

« SGMGH Servomotor, 400V, 1500rpm

2500
4GMEGH-| .
| T 4FQAA
— 1 —750AA
2000 ——F5HAA
IADAA
: )
[%2]
81500 J{
W) ‘Z /MR
(4 HATAA
1000 % —p00AA
| _PODAA
Zz45"n
L ZEBLV
>0 _ Pe<
= 1A ponAA
~~P50AA
[
0 100 200

Torque (%)

¢ SGMSH Servomotor, 400V

5-98

$GMISH-
|_50D

20D

141
)44
Z z/‘)(\lso
%ﬁf A2
0 100 200 300

Torque (%)



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

¢ SGMUH Servomotor, 400V

600

JGMUH
_L3op
15D!
500 ]92
n 400 % 4
n % V
S A LA
300 !
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200 — = —T
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Servo Amplifier’s Absorbable Ener gy

The following diagrams show the relationship between the servo amplifier’s input
power supply voltage and its absorbable energy.

e Servo Amplifier for 2700V motor

18 —
[~ Sgrvo amplifier
16 — SGDH-
~—_ 9BE to OPBE
> — f
5 14
& I
c 12
o
o
<_'Qc5 10
2 g | I &AEBE
; T
Qo 6
<
@ 4
2
0
90 100 110 120
AC input power supply voltage (Vimns)
« Servo Amplifier for 200V motor ¢ Servo Amplifier for 200V motor, continued
120 700
£ Seryo amplifier
Servg amplifier SGDH.
Sloo SGDH- 3 600 F1EAH]
2 || 20AE 304 g S~ 1 nd
< g0 |’ | -01AE to 04AE 5 50 T [ end
—05AE fo 10AE ° e
2 l T asde 5 4OG\ ™~ L 60AA
5] _A3AE, ASAE o I~ N 750A]
£ S 300 [~ s
8 2 TN
2 40 [ < T T
) I vy S S gy S N [ S A ~
20 F—— 3 ] 100 —— s — -
| N —
= 00 T
0 180 200 220 240 260
180 200 220 240 260 AC input power supply voltage (Vis)

AC input power supply voltage (Vins)
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e Servo Amplifier for 400V motor

140 Servo amplifigr-
120\ SGDH
20DE,[ 30D
> 00 — 10DE,| 15DE
g1 05DA
()
r ~
S 60 N
2 1 | ™~
S 40
]|
@ 20
— ¥ ]
0
320 360 100 440 480 520
AC input power supply voltage (Vims)
e Servo Amplifier for 400V motor, continued
800
700 —
> [ IServo dmplifier
$ 600 — Seot}
2 I~ |_—11ADE|1EDE
] 500 —] L 60DE |75DE
(]
= \} — 50DE
g 400 ~_]
o 300
2 ™~
200 ——
) D s e T ——
100 —]
D s ———
0
320 360 400 440 480 520

AC input power supply voltage (Vims)

5.7 Absolute Encoders

If amotor 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 SGMAH-AAA1A ---With 16-bit absolute encoder
SGMAH-AAA2A ---With 17-bit absolute encoder

—  Alwaysdetects Origin PRurn operation
absolute position.

Absolute encoder
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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 Il 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. Thisgenerates 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 InterfaceCircuit
The following diagram shows the standard connections for an absol ute encoder
mounted to a servomotor.
Host controller Servo amplifier
+5V lSEN D ch\lu CN12 J,Pesv D
7406 F} oseEN'P, I 2 2 Ipcov 1IP,
o’ [Bar | 1 1o 3 [BAT(H) !
Battery Tt _ [ Bato!'lPi [ 22 4 Ieat0'fPi
Line receiver [ PAO [ 33 I :
circuit <[ BR{TPAC 13P, {34 oy
uP [PBO 1 | 135 5 | PS [
aer <I2RY 36 6 $/PS T3P, D (6)
19 !
A 120 !
Clear Serial interface 48 :
circuit 49 |
1 I
Connector shell \
IP: Indicates twisted pair wires Shielded wire (shell)
Applicableline receivers:SN75175 or MC3486 by TI.
Terminating resistance R:220 to 470Q2
A SEN Signals
Host controller Servo amplifier

+5v T SEN___ CN1-4) 10000
—
Approx. ImA

at high level
OSEN CN1-2 T

7406 or
equivalent

ov

Wait at |east 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 somereason it is necessary to turn OFF a SEN signal that isalready ON, and then to turn it back
ON again, maintain the high level for at least 1.3 seconds before turning it ON and OFF.

ON

SEN signal OFF ON = high level OFF

1.3s minimum | 15ms| (minimum)

vl r
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5.7.2 Configuring an Absolute Encoder

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

Parameter Signal Setting Description
P Setting Range: Oor 1 Speed/Torque Control,
Pn002.2 Absolute Encoder Application Default Setting: 0 Position Control

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

encoder.
Pn002.2 Setting Result
0 Uses the absolute encoder as an absolute encoder.
1 Uses the absolute encoder as an incremental encoder.

The following parameter is used to periodically clear the encoder’s counter (return
the setting to 0) after a designated ratio of motor to load axis revolutions. This
function is called the multi-turn limit.

Note: Theterm Multi-turn Limit refersto the highest number of rotations the encoder’s counter will dis-
play before returning the counter to 0.

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

e When Pn205 is set to the default (65535), multi-turn data varies in the range of
—32768 to +32767.

* With any other Pn205 value entered, data varies from 0 to the set value.

Note: To activate reassignment of this value, the user must first enter the change to the parameter, and then
cycle (turn OFF and then turn ON) the power.

Since the encoder’s multi-turn limit value is set as default to 65535, the following

alarm occursif 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 o X o match with that of the servo amplifier.

Note: O: ON (“L") signa
X: OFF (“H”) signa

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 (100Q2 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 isturned
OFF, the data must be backed up by a battery.

A Installing the Battery at the Host Device
Lithium battery, by Toshiba: ER6VC3, 3.6V, 2000mAh
A Battery Provided for Servo Amplifier
Lithium battery: JZSP-BAOL (includes battery and connector)
Battery: Toshiba, ER3V, 3.6V, 1000mAh
Il Battery carrying space
, —H / Batter connector (CN8 - _IfsA—Battery connector (CN8)
/ Ll Lgs_.hl:m:; ______ '3/ —Battery carrying space
[] [0 == o
= Ll
HIHHH|H. .
Q) charet power O) For amplifier of 6.0 to 55kW

For amplifier of 30W to 5kW

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

i
|t

__|i
I~

2. Select the user function FNO08. Pressthe Left Arrow < or Right Arrow

key to select the digit to set, and then pressthe Up Arrow */ or Down Arrow
key to change the number.

- |
]

I~

NI
Il

| —
I

—

3. Pressthe DATA/ENTER key. Thefollowing display will appear.

I

I 1]
I~

I I

I-

4. Pressing the Up Arrow [*! key will change the display as shown below.

Continue pressing the Up Arrow [t/ key until “PGCL5” isdisplayed. If an
erroneous key entry ismade, “nO_OP” will flash for one second and the display
will return to the auxiliary function mode. In that case, go back to step 3 above
and perform the operation again.

¢ Up Cursor Key When an erroneous key entry is made
e |0 | e
[' Ll '_] [' il ] Flashes for one second.
! Up Cursor Key ¢
v

1|1
I

—
o
Il
=
==
|
I~
"1
—

,’:"] Returns to auxiliary function mode.

——
11
=
Al
——
__l
— —
I_—
— —

5. When “PGCLY5" isdisplayed, pressthe 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 iy |Z
[ |d [l ::] 1§§c§§d°r_’[‘l|l_u_ L ":]

—

_I

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

— |
[ (]

=
I

[ -
(|

—

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

>

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

Cl_|mr
' 1 T T [

2. PresstheUp Arrow (*! or Down Arrow ¥/ key to select the parameter FnOOS.

]
!

I—

i
'l (1 (1 (M

3. Pressthe DATA/SHIFT key, holding it down for at least one second. The
following display will appear.

| |
| 1

I~—

4. Pressthe Up Arrow 1/ key, holding it down until “PGCL5” isdisplayed. 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
N I[N i
[' | '_] [' il _ ,' ] Flashes for one second.
I Up Cursor Key ¢
v
[,’:’,’__, ,’__ |,_ '_:,] [,': |,_”’ ,'U ,’_:,'] Returns to auxiliary function mode.

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

— I_ | Flashes for ol 1 |C
[ |,_, i 1second. —» I~ | |

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

]
_!

— NIl
i
This compl etes the absol ute encoder’s setup operation. Cycle the power to the servo
amplifier.
Note: If the following absolute encoder alarms are displayed, the alarms must be cleared using the method
described above for the setup operation. They cannot be cleared by the servo amplifier’s alarm reset

(/ARM-RST) input signal.

. Encoder backup alarm (A.81)

. Encoder check sum alarm (A.82)

In addition, if amonitoring alarm is generated in the encoder, the alarm must be cleared by turning
OFF the power.

I—

[ -
N

—

Multi-turn Setup Using the Hand-held Digital Oper ator
1. Pressthe MODE/SET key to select the auxiliary function mode.

>

NN
e

_|r
i

2. Select the user function Fn013. Pressthe Left Arrow ! or Right Arrow
key to select the digit to set, and then pressthe Up Arrow [t/ or Down Arrow
key to change the number.

Cl_1l o
o] |2

3. Pressthe DATA/ENTER key. Thefollowing display will appear.

ol 1
[l_’ll_l ] [ [

4. Pressthe MODE/SET key. Thedisplay will change asfollows, and the absolute
encoder’s multi-turn data will be cleared.

A _ [_ | Flashes for N \C|C |
[ |I_H ili l_] 1second. ¥ |/~ || 21| 1D

-l

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

cCl_|ri I
o] >

This compl etes the absolute encoder’s multi-turn limit setting operation. Cycle the
power.
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A Multi-turn Setup Using the Built-in Panel Operator
1. Pressthe MODE/SET key to select the auxiliary function mode.

C|_|rimr
' (] 1 (] [

2. PresstheUp Arrow [t/ or Down Arrow ¥/ key to select the parameter Fn013.

il
']

_
I |:‘|

3. Pressthe DATA/SHIFT key. Thefollowing display will appear.
[l:lll_ —|C :_]
/] ] [l

4. Pressthe MODE/SET key. Thedisplay will change as follows, and the absolute
encoder’s multi-turn limit setting operation will be performed.

i _ I_ | Flashes for o \C|C |
[ |Lll ]l ] 1 second. _’[t ] ]l

|

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

[ T |
=] |2

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

AWARNING

e The multi-turn limit value should be changed only for special applications.
Changing it inappropriately or unintentionally can be dangerous.

 |f the Multi-turn Limit Value Disagreement Alarm occurs, check the setting of parameter Pn205 in
the servo amplifier to besurethat it iscorrect. If FNO13 isexecuted when an incorrect valueisset in
Pn205, that same incorrect valuewill be set in the encoder. Therewill not be an additional alarm,
even if an incorrect valueis set, but incorrect positionswill be detected.
Thisresultsin a potentially dangerous situation where the machine will move to an unexpected position.
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5.7.5

>

A

Absolute Encoder Reception Sequence

The sequence in which the servo amplifier receives data from the absol ute encoder
and transmits them to the host device is shown below.

Be sure you understand this section when designing the host device.

Outline of Absolute Signals
The absolute encoder’s outputs are PAO, PBO, PCO, and PSO signals as shown

below.

PS

Servo amplifier

Dividing PAOC

Serial data—>

pulse conversion

Data —s data

A 4

circuit PBO
(Pn201)

PCO

& PSO

conversion

Signal

Status

Contents

PAO

Initial State

Serial data
Initial incremental pulse

Normal State

Incremental pulse

PBO

Initial State

Initial incremental pulse

PCO

PSO

Normal State

Incremental pulse

Home position pulse
Rotation count serial data

Contents of Absolute Data

e Seria data: Indicates how many turns the motor shaft has made from the
reference position (position specified at setup).

* Initia 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
: : . : N :
1 +0 1 +1 1 1 +2 1 1 +3 1
T T L] T T T T
: : L MxR __leg :
1 1 1 ' 1
: : : : PE Lo ;
1 1 1 pPS PM 1 1 1
1 1 ] =1 1 at} 1
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The final absolute data Py, can be found by using the following formulas:

Forward rotation mode: Pz =M xR+ P | | Reverse rotation mode: |Pg = _(|\/| X R)+ Po
(Pn 000.0=0) (Pn0000.0 = 1)
PM:PE_PS PM:PE_RS
Where: Pg = Thecurrent value read by the encoder.

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

Ps = The number of initial incremental pulses read at setup.
(Thisis 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)

>

4. The system enters anormal incremental operation state approximately 50ms

Absolute Encoder Transmission Sequence

1
2.

Set the SEN signal at high level.

incremental pulse up/down counter to zero.
Receive eight bytes of serial data.

after the last serial datais received.

After 100ms, set the system to serial datareception-waiting-state. Clear the

i Rotation count Initial incremental pulses
SENsignal serial data P
PAO U_n-d;f;n-e; T Incremental pulses
:::::::::::_ | (Phase A) (Phase A)
) Initial Incremental pulses
PBO U_”‘_j‘iff‘f‘i ______ incremental pulses
_______ __ , (Phase B) | (Phase B)
PSO  Undefined L%Oamx_s 60ms minimum | Rotation count serial data
"""" R 90ms typical 1 to 3ms
260ms maximum )
'§O Di§ < > | O | 25msy Jmaximum

Approx. 156ms
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A Detailed Signal Specifications

PAO Serial Data Specifications

The number of revolutionsis 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.

“Pr “+"or“” *“0"to"9" “CR”

0000010101

Data T Stop bit
Start bit Even parity

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

from “+32767” to “-32768" or from “-32768" to “+32767"

PSO Serial Data Specifications

The number of revolutions and the absol ute position within one revolution are
aways output in five and seven digits, respectively. The data output cycleis

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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Number of revolutions:  Absolute position within one revolution

uPn “yn or “_n nou tO ugn ll’n ||O|| tO ||9|| /nCRu
- ..

0000010101

T Data T t Stop bit
Start bit Even parity
Note: 1. The absolute position data within one revolution is the value before dividing.
2. Absolute position data increases during forward rotation. (Not valid in reverse rotation mode).

I ncremental Pulsesand Origin Pulses

Just as with normal incremental pulses, initial incremental pulses which provide
absolute data are first divided by the frequency divider inside the servo amplifier and

then output.
Forward rotation Reverse rotation
Phase A 1 | [ Phase A 1 1 [
Phase B LI .| 1 PhaseB _ [ 1 .| L1
Phase C 1 Phase C 1
— > —

Setting the Pulse Dividing Ratio

Use the following parameter to set the pulse dividing ratio.

. Setting _
Parameter Signal (PPR) Description
. 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 thisvalue 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.

ervo amplifier
Servomotor
Encoder
PS Output terminals:
@ » Divider| 22— PAO (CN1-33)
PBO Output /PAO (CN1-34)

PBO (CN1-35)

Setting Example /PBO (CN1-36)

Set value: 16

Motor one revolution

A 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
Ml =l backup alarm

or
" AL

Digital Operator Display

PAO Serial Data _J_L_l_'_l_'_ ALM81

Incremental pulses

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

5-115



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

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. Alwaysusethe following cables for reference input and encoder wiring.

Yaskawa .
Cable Type Drawing Number Maximum Allowable Length
ﬁ]f)fftrence Twisted pair wires | JZSP-CKI01 118in (3m)
Multi-conductor JZSP-CMPOO 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. Foraground wire, useaslargeawire as possible: AWG14( 2.Omm2) or larger.

D

* Atleast class-3 ground (100 2 maximum) is recommended.

» Ground to one point only.

» If the motor isinsulated from the machine, ground the motor directly.
3. Do not bend or apply tension to cables.

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

4. Useanoisefilter to prevent noise interference.
(For details, Refer to 5.8.2 Wiring for Noise Control).

» If the equipment is to be used near private houses or may receive noise
interference, install a noise filter on the input side of the power supply line.

e Sincethisservo 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.

Alwaysinstall 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 asignal 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.

2. For details on grounding and noise filters, Refer to 5.8.2 Wiring for Noise Control.

6. UseaUL listed molded-case circuit breaker (MCCB) or fusein accordance with

the National Electrical Code (NEC) to protect the power supply line from high
voltage.

This servo amplifier connects directly to acommercia power supply without a
transformer, so aways use an MCCB or fuse to protect the servo system from
accidental high voltage.

Select an appropriate MCCB or fuse according to the servo amplifier capacity
and the number of servo amplifiersto be used as shown in the following table.
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A MCCB or Fuse According to Power Capacity
The following table shows the MCCB or fuse capacity for each power supply

capacity.
o Servo Amplifier . _
Main Circuit Model Power Capacity per | Current Capacity per
Power . Applicable Motor Servo Amplifier MCCB or Fuse
Supply | Capacity | gopy (KVA)* (Arme)* **
(kW)
0.03 A3BE | SGMAH-A3B 0.15
0.05 ASBE | SGMAH-ASB 0.25 4
inale- SGMAH-01B
Single-phase, 0.10 01BE 0.40
100v SGMPH-01B
SGMAH-02B
0.20 02BE 0.60 6
SGMPH-02B
0.03 A3AE | SGMAH-A3A 0.20
0.05 ASAE | SGMAH-ASA 0.25
SGMAH-01A
0.10 01AE 0.40 4
SGMPH-01A
0.20 0AE | SCMAR-02A 0.75
Single-phase, . _ .
>00V SGMPH-02A
SGMAH-04A
0.40 04AE 1.2 8
SGMPH-04A
SGMAH-08A
0.75 08AE-S 2.1 11
SGMPH-08A
1.50 15AE-S | SGMPH-15A 4.0 19

* Thisisthe net value at the rated load. When actually selecting fuses, determine the capacity with
enough margin for peak power operation.
*x 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 acapacitor
input type. A fast-operating fuse may blow when the power isturned ON.
2. SGDH servo amplifiers do not have built-in ground protection circuits. To configure a safer
system, install aground fault interrupter with or without a circuit breaker for protection against
overload and short circuit conditions.
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o Servo Amplifier . )
Main Circuit Model Power Capacity per | Current Capacity per
Power . Applicable Motor Servo Amplifier MCCB or Fuse
Supply Capacity | o~ (KVA)* (Arms)* **
(kw)
SGMGH-05AAA
0.45 05AE — 1.4 4
SGMGH-03AAB
SGMAH-08A
0.75 08AE SGMPH-08A 1.9
SGMGH-06AAB 7
SGMGH-09AAA
1.0 10AE SGMGH-09AAB 2.3
SGMSH-10A
SGMPH-15A
SGMGH-13AAA
15 15AE — 3.2 10
SGMGH-12AAB
SGMSH-15A
Three-phase, A
200V SGMGH-ZOA,?\A
20 20AE SGMGH-20AAB 4.3 13
SGMSH-20A
SGMGH-30AAA
3.0 30AE SGMGH-30AAB 5.9 17
SGMSH-30A
SGMSH-40A
5.0 50AE SGMGH-44AAA 7.5 28
SGMSH-50A
6.0 60AE SGMGH-55AAA 125 32
7.5 75AE SGMGH-75AAA 155 41
11 1AAE SGMGH-1AA 22.7 60
15 1EAE SGMGH-1EAE 30.9 81

* Thisisthe net value at therated load. When actually selecting fuses, determine the capacity using the
prescribed derating.
*x 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 isturned ON.

2. SGDH servo amplifiers do not have built-in ground protection circuits. To configure a safer
system, install aground fault interrupter with or without a circuit breaker for protection against

overload and short circuit conditions.
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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 | c~p1y (KVA)* (Arms)* **
(kw)
0.45 05DE SGMGH-05D 11
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 [ o2MCH09D 4.9 7.1
SGMSH-10D
SGMGH-30D
3.0 30DE SGMSH-30D 6.7 9.7
SGMUH-30D
1bree-phase, SGMGH-44DAA
SGMSH-40DAA
5.0 50DE — 10.3 14.9
SGMSH-50DAA
SGMUH-40DAA
6.0 60DE SGMUH-55DAA 12.4 17.8
7.5 75DE SGMGH-75DAA 15.4 22.3
11.0 1ADE SGMGH-1ADAA 22.6 32.7
15.0 1EDE SGMGH-1EDAA 30.9 44.6
22.0 2BDE SGMBH-2BDAA 36.7 100
30.0 3ZDE SGMBH-3ZDAA 50.1 150
37.0 3GDE SGMBH-3GDAA 61.8 150
45.0 4EDE SGMBH-4EDAA 75.2 225
55.0 5EDE SGMBH-5EDAA 91.9 225

* Thisisthe net value at therated load. When actually selecting fuses, determine the capacity using the

prescribed derating.

*x Operating characteristics (at 25°C): 2 seconds or more for 200%, 0.01 second or more for 700%

Notes: 1.

2.

A fast-operating fuse cannot be used because the servo amplifier power supply is a capacitor

input type. A fast-operating fuse may blow when the power isturned ON.

SGDH servo amplifiers do not have built-in ground protection circuits. To configure a safer
system, install aground fault interrupter with or without a circuit breaker for protection against
overload and short circuit conditions.
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A Connector Terminal Block Converter Unit JUSP-TAS50P

$ &

+10%

Length of cable supplied: 19.69 (500) _qq

50-pin connector plug
MR-50RMD2

50-pin terminal block
M3.5 screws

™
ND
N~
N~
i
9.74 (247.5)
Connector Terminal Block Converter Unit
JUSP-TA50P* (cable included)
Mounting Hole Diagram
10.01 (254.2)
" 1]0.14 (3.5) 0.14 35)[°
o - = - - = - = - = —~~
w ([ ] )
:L | E] — S/
2 TS
o'ﬁ___ - __ __ _ R L= N
0.27 (7.0 0.27 (7.0)
—1227(7.0) 10.28 (261.2) 2 N

*Terminal specifications : see the following page
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A JUSP-TAS50P Terminal Block Pin Numbers and Signal Names.

SGDH Servo Amplifier JUSP-TA50P Terminal Block Unit
; * CN1 Pin Connector Terminal Block
Signal Name Number N Number Number
SG 1 . . Al 1
SG 2 T —>—|BL 2
PL1 3 ' , A2 3
SEN 4 : - B2 4
V-REF 5 T : T A3 5
SG 6 ' . B3 6
PULS 7 : —f— A4 7
/PULS 8 T : B4 8
T-REF 9 : 15 A5 9
SG 10 , - B5 10
SIGN 11 . : 7126 11
/SIGN 12 , T B6 12
PL2 13 , ' A7 13
/CLR 14 ' : 15 B7 14
CLR 15 : T A8 15
16 . | B8 16
17 ; : A9 17
PL3 18 : . B9 18
PCO 19 . : T A10 19
/PCO 20 : : B10 20
BAT (+) 21 : —15 All 21
BAT (-) 22 . . B11 22
23 - : Al2 23
24 : t B12 24
/V-CMP+ 25 I , T A13 25
/V-CMP- 26 - , B13 26
ITGON+ 27 : —f—Al4 27
/TGON- 28 T , Bl4 28
/S-RDY+ 29 ' 15 Al5 29
/S-RDY- 30 : ; B15 30
ALM+ 31 : : i Al6 31
ALM- 32 L , B16 32
PAO 33 : —y—{AL7 33
/PAO 34 : : B17 34
BPO 35 : —t5 A18 35
/PBO 36 , - B18 36
ALO1 37 ' : A19 37
ALO2 38 : . B19 38
ALO3 39 , : A20 39
/S-ON 40 : : B20 40
/P-CON 41 : T A21 41
P-OT 42 , - B21 42
N-OT 43 - : A22 43
/ALM-RST 44 : : B22 44
/P-CL 45 : L A23 45
/N-CL 46 ; : B23 46
+24V IN 47 : . A24 47
PSO 48 : L—-—1B24 48
/PSO 49 - : Gl o 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

A Wiring Example
This servo amplifier uses high-speed switching elementsin the main circuit. It may
receive “switching noise” from these high-speed switching elementsif wiring or
grounding around the servo amplifier is not appropriate. To prevent this, always
wire and ground the servo amplifier correctly.

This servo amplifier has a built-in microprocessor (CPU). To protect it from
external noise install anoisefilter in the appropriate place.

The following is an example of wiring for noise control.

| Servomotor

| Noise filter***

: ] It
AC200v I aLe T %@
: it
0.005in.2 I
(3.5mm?) (Casing) @
minimum

0.003in.4
(2mm?)
minimu

eOperation relay
-1----rF- sequence

|

1

| |
A () S - - eSignal generation |
| circuit (provided

| Pl by user) |
| |
|

|

1

44

A4 A 4

-~ \
* J; ,,L_ 0.003in.2 (2mm?2) minimum™*’ m|n|mum|

) - |

(Casing;v«::sing) (Casing)O'OOS'n2(3'5 .

e yillE ﬂ ’ 0.005in?
! ;F ve] el R (3.5mm?

IP: Indicates twisted pair wires !
Notes: * When using anoisefilter, follow the precautionsin Using Noise Filters on the following page.
** For ground wires connecting to the casing, use awire 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 isrequired to prevent the adverse effects of switching
noise.

5-123



Sigmall User’'s Manual

Chapter 5: Parameter Settings and Functions

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.

A Using Noise Filters
Use a noise suppression filter to prevent noise generated by the power supply line.
Install anoisefilter on the power supply linefor periphera 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 -02AE FN2070-6/07 / FS5827-4-07 (New)
Single-phase, | SGDH-04AE FN2070-10/07 / FS5827-7-07 (New)
200V SGDH-08AE-S FN2070-16/07 / FS5827-15-07 (New)
SGDH-15AE-S FN350-30/33 / FS5827-25-07 (New)
SGDH-05AE to -20AE FN258L-7/07
SGDH-30AE FN258L-30/07
Toree-phase, | SGDH-50AE to -60AE FN258L-42/07
SGDH-75AE FN258L-55/07
SGDH-1AAE, -1EAE FS5559-150-35 Schaffner

Three-phase,
400V

SGDH-05DE to -15DE

FN258L-7/07 | FS5826-6-07 (New)

SGDH-20DE to -30DE

FN258L-16/07 / FS5826-10-07 (New)

SGDH-50DE

FS5559-35-33 / FS5826-20-07 (New)

SGDH-60DE to -75DE

FS5559-35-33 / FS5826-30-07 (New)

SGDH-1ADE to -1EDE

FS5559-80-34 / FS5826-55-07 (New)

SGDH-2BDE FN258L-75-34
SGDH-3ZDE FN258L-100-35
SGDH-3GDE FN258L-130-35
SGDH-4EDE FN258L-180-7
SGDH-5EDE FN258L-180-7

Note: Filters manufactured by Schaffner .
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Installation and Wiring a Noise Filter

Incorrect application of anoisefilter significantly reducesits 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.

L

—F= Filter

>< O\i/

Separate these circuits.

» |solate the noise filter ground wire from the output lines.

Do not put the noise filter ground wire, output lines and other signal linesin the
same duct or bundle them together.

Filter L
The ground wire

4N o can be close to
input lines.

-

w
o
x
w
[®]
x

X O
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» Connect the noise filter ground wire directly to the ground plate.
Do not connect the noise filter ground wire to other ground wires.

— L —
Filter [—» — Filter [—%
—> — —>

=
L'
'}ﬁed Thick and

ground wire short

BOX

*  When grounding a noise filter inside an enclosure:

If anoisefilter islocated inside an enclosure, connect the noise filter ground wire
and the ground wires from other devices inside to the ground plate for the enclosure
first, then ground these wires.

YYVY
Yyv

Enclosure

Filter

111

| ~  Ground !

@
o
x
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5.8.3

Using More Than One Servodrive

The following diagram is an example of the wiring when more than one servodrive
is used.

Power supply
RS T

LL)

Power
) > Supply Supply
OFF 1RY iMC

/57 MCCB
Noise filter 1MC
LO SUP
Fuse

 —
—

|||—|

iMC F
-=F L1 SGDH

]L —1
ii — L2 Servo
]L [r—
1T —r

L3 amplifier
L1C
L2C

+24V1Rry  |cNi
31 ALM+% - - -

Tn
c
[
[}

L1 SGDH
L2 Servo

L3 amplifier
Lic
L2C

CN1

i

T
c
[
[

L1 SGDH
L2 Servo

L3 amplifier
L1C
L2C

CN1
31 ALM+ - - -

470\/ T| 32 ALM-%. ::l E:E

111

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

Connect the alarm output (ALM) terminals for the three servo amplifiersin seriesto
enable alarm detection relay 1RY to operate. The output transistor is turned OFF
when the ALM output signal enters an alarm state.

Multiple servos can share asingle MCCB or noisefilter. 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 alonger cableis
required, prepare an extension cable as described below. The maximum allowable

cable length is 50m.

Preparing 50m (164.0ft) Encoder Cables

e Cable Model Number: UL20276-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 | ;o5 ~Mp9-2

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 » Cable Line + Encoder Connector at Servomotor
at Servo Amplifier

i For SGMAH and

) SGMPH servomotors
O ==V

i
1= o~

For SGMGH, SGMSH,
and SGMUH servomo-
tors

TIT

Maximum length: 50 m (1968.50 in)
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5.85 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

400V4.. For 100V and 200V servo amplifiersthat 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, or 440V 100V

Refer to the capacities shown in the following table when selecting a voltage
conversion transformer.

Voltage Servo Amplifier Voltage cap?cit*y 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-ASAE 0.20
SGDH-A5AE 0.25
) SGDH-01AE 0.40
Soge-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 capécit*y per
Model Servo Amplifier’ KVA

SGDH-05AE 14

SGDH-08AE 19

SGDH-10AE 23

SGDH-15AE 32

SGDH-20AE 13

Jooy Phase SGDH-30AE 59

SGDH-50AE 75

SGDH-60AE s

SGDH-75AE 155

SGDH-1AAE 227

SGDH-1EAE 309

* Thisisthe net value at the rated load.

When using a400V class power supply, turn the power supply ON and OFF at the
primary side of the voltage conversion transformer.

Note: Transformer inductance will cause a surge voltage if the power isturned ON and OFF at the
secondary, damaging the servo amplifier.

Single-phase Power Supply Connection Example

voltage conversion

Transformer for  SGDH Servo amplifier
7
1MC 200Vpc or 100V [TTTT]A
U £ I ° ° Qur©
/ B ? § ° o
mc " so| 1[I
A
v A | . . ]
3
1MC b
W/ ™ i
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
LYY O @1
O ®2

At the time of shipping, the servo amplifier’s (+)1 and (+)2 are short-circuited.
Remove the |ead wire between the two terminals and connect the DC reactor.
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A 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 4.7 35 X5062
SGDH-A3AE — — —
SGDH-ASAE — — —
_ SGDH-01AE 22.0 1.0 X5071
Single-phiase, | SGDH-02AE 10.0 1.8 X5070
SGDH-04AE 4.7 35 X5069
SGDH-08AE-S 4 4.8 X5079
SGDH-15AE-S 25 10.5 X5078
SGDH-05AE
SGDH-08AE 2.0 4.8 X5061
SGDH-10AE
Threfog{]/ase’ SGDH-15AE 15 8.8 X5060
SGDH-20AE
SGDH-30AE 1.0 14.0 X5059
SGDH-50AE 0.47 26.8 X5068
SGDH-05DE 4.7 1.5 X5074
SGDH-10DE
3.3 45 X5075
Three-phase, | SGDH-15DE
400V SGDH-20DE
2.2 8.6 X5076
SGDH-30DE
SGDH-50DE 1.5 14.1 X5077
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5.8.7 DB Unit

>

Large capacity amplifiers (22-55kW) do not have internal DB resistors. An externa
DB unit is needed if dynamic braking function is required for the application.

Externaly attach a DB unit to the amplifier.
This DB unit is used for dissipating motor EMF energy.

The DB unit does not need to be installed if the dynamic brake function is not
required.

Specifications

Use one of the following DB units according to the Amplifier model.

SDGH- 2BDE 3ZDE 3GDE 4EDE 5EDE
Regenerative DB Unit JUSP- | DB03 DB04 DB05 DB06
DB contactor and surge Built into Amplifier Built into DB unit

absorbtion unit

Resistance 0.8Q

Resistance Capacity 180W 300W
Allowable Load Moment of 5 times the load moment of inertia at motor shatft.
Inertia

Allowable Duty Less than 1 time/H at maximum speed DB operation.
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A External Mounted DB Contactor Specification
Model SC-4-1/G DC24V
Maker Fuji Electric Co. , Ltd.
Standard Coil Voltage DC24Vv
Coil Resistance 90W +10%
Operating Coil ON 44~48mSEC
Time contactor ON
Coil OFF 22~28mSEC
— contactor OFF

Rated Current 32A

Rated Using Current (Resistor Load (AC1)) 32A

380-440V

Main Circuit Surge Absorption Unit
(Fuji Electric Co., Ltd.)

SZ-ZM1 (Radial Lead)
or
SZ-ZM2 (Axial Lead)

Coil Surge Absorb Unit
(Fuji Electric Co., Ltd.)

SZ-74

Note: If the customer uses a contactor other than the one specified above, choose a contactor that is closest
to the one specified above. Most importantly choose a contactor that has a coil resistance value higher

than the one listed above.

Install the Main Circuit Surge Absorption Unit, and Coil Surge Absorption Unit
(Chosen by the Customer) to the Contactor as illustrated below.

<

(Zﬁ\

Main Circuit Surge Absorption Unit

o)

DB Resistor

s~

DB Resistor
Coil Surge Absorption Unit
DU DV DW
DBON|__|
DB24
Servopack

Make sure that the contactor can withstand the surge current as shown below.

5-135



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

215Apeak

b
jU“

2SEC
-

\ U ik

30SEC

5.9 Reserved Parameters
The following parameters are reserved.
Do not change any of them from the default setting.

Parameter Number | Lower Limit Upper Limit | Default Setting

Pn002.3 0 2 0
Pn004 — — 0000
Pn005 — — 0001

Pn110.3 0 3 0
Pn119 1 2000 60
Pnl1l1A 1 2000 1000
Pn11B 1 150 50
Pn11C 1 150 70
Pn11D 0 150 100
PnllE 0 150 100
PnllF 0 2000 0
Pn120 0 51200 0
Pn206 513 32768 16384
Pn511 — — 8888
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5.10List of Upgraded Functions (Applicable only to SGDH amplifiers of ver-
sion number 33xxx or higher.)

5.10.1 Additional Functions

Additional Functions Description Reference
[Applicable Models] P Section
Direct-drive motor supporting Applicable to direct-drive motors. 41.1
function (Servomotor Model: SGMCS-6 6 6 ) 4.1.2
[SGDM/SGDH] 5.2
Enhanced dividing output The upper limit of dividing output 16384 [P/R] (equivalent to
resolution 16-bit) Is increased to 262144 [P/R] (equivalent to 20-bit). 4.2
[SGDM/SGDH]
Reference pulse input The reference pulse multiplication can be selected from 1 to
multiplication range switching 9.
[SGDM/SGDH] Use this function if the reference pulse frequency cannot be 4.3
increased from the host controller.
The setting cannot be changed during operation.
Second stage notch filter Second stage notch filter is added so that two notch filters, first
Changeable Q value stage and second stage notch filters, can be set for two
[SGDM/SGDH] resonance generating points.
The setting of parameter "Q-value" that determines the 4.4
sharpness of notching can be changed to suppress the
influence on the control loop and interaction between two
notch filters.
Automatic Gain Switching The switching between Gain Setting 1 and Gain Setting 2 is
[SGDM/SGDH] automatically carried out according to the conditions of 45
position reference and position error.
5.10.2 Improved Functions
. o Reference
Improved Functions Description ;
Section
Moment of inertia ratio setting The setting range "0 to 10,000 %" of moment of inertia ratio
range (Pn103) is extended to "0 to 20,000 %." 51
[SGDM/SGDH]
Adaptation to single-turn data Adapted to single-turn data absolute encoders mounted on
absolute encoders direct-drive motors 5.2
[SGDM/SGDH]
Serial number and manufactured The serial number and manufactured data of SERVOPACK can
data of SERVOPACK or be read with the engineering tool "SigmaWin+ (Ver1.00)." 53
servomotor reading function )
[SGDM/SGDH]
Irr}pro(\j/ementfof linear motor * The parameter Pn384 to set the maximum speed for
related specifications linear motor is added.
[SGDH] 5.4

» Overload protection for self-cooling linear motors
» Hole sensor monitoring function is added.
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A Speed Related Parameters When a Direct-drive Motor is Connected
As the maximum speed of SGM CS servomotor is approximately 1/10 of standard
SGM& H servomotor, the unit of parameter setting is changed to 1/10 of the
standard.
When a SGM CS servomotor is connected, the SERVOPACK changes the setting
unit automatically as shown in the following table.
Also, when amotor with a maximum speed is 500 min't or less is connected, the
SERVOPACK changes the setting unit to 1/10 of the standard automatically.
Units
Parameters Name Direct Drive Servomotor Setting Factory
No. or servomotor whose maximum Others Range Setting
speed is 500 min't or less
Pn301 Speed 1 0.1min’1 min’1 0 to 10000 100
Pn302 Speed2 | g.1mint min-t 0 to 10000 200
Pn303 Speed 3 | g.1min't mint 0 to 10000 300
P304 %gged 0.1min"t minL 0 to 10000 500

Besides the parameter, the speed setting for the auxiliary function Fn003 "Zero-point

search mode" is fixed to 6 [min"] when a direct-drive servomotor is connected.
Also, the analog monitor output units are changed as shown in the shaded areasin the
table below.
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Parﬁgeter FE?féte Name Setting Contents I;ae(;:i?g
Pn003 0 Analog Monitor 1 0 Motor speed: 1V/100 mint 2
1 Analog Monitor 2 0

1 Speed reference: 1V/100 mint

2 Torque reference: 1V/100%

3 Position error: 0.05V/1 reference unit

4 Position error: 0.05V/100 reference units

5 Reference pulse frequency [converted to

min1]: 1v/100 mint

6 Motor speed P4: 1V/25 mint

7 Motor speed P8: 1V/12.5 mint

8 Reserved parameters (Do not use.)

9

A

B

C

D

E

F

5.10.3 Improvement of Dividing Output Resolution

The upper limit of conventional dividing pulse setting (Pn201) is 16384 [P/R] that is
decided for 16-bit encoder. However, direct-drive servomotors are equipped with 20-bit
encoder as standard. Therefore, the parameter Pn212 is added to adapt the dividing pulse
setting for 20-bit encoder.

For the dividing pulse setting, either the existing Pn210 or the newly added Pn212 can be
used.

Select Pn201 or Pn212 by the switch for parameters. The factory setting is Pn201.

* Dividing pulseis set in the resolution 16-bit or less, use Pn201.
* Dividing pulseis set in the resolution 17-bit or more, use Pn212.

For the setting method of dividing ratio for 17-bit or more resolution, refer to [ Setting PG
dividing ratio of 5-digit or more] on the next page.

The setting range of Pn212 differs depending on the encoder used.

The upper limit of dividing output frequency is 1.4 M pps because of the restrictions on the
hardware. Therefore, setting a high number of pulses limits the motor speed.

The table below shows the setting conditions when Pn212 is used.
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Encoder Resolution Number of Encoder Setting Range
(Bits) Pulses per Revolution (P/R)
(P/R)
13 2048 1610 2048 Pn212 needs not be
16 16384 16 to 16384 used.
17 32768 16 to 32768
20 262144 16 to 262144

For settings higher than 16384 P/R, pulses must be set in the following increments.

PG Dividing Pulse Increments Motor Speed Upper Limit
Setting (P/R) (P/R) (min't)
16 to 16384 ) No limit (up to the motor maximum
1-pulse speed)
16386 to 32768 2-pulse
32772 to 65536 4-pulse
82 O 10%Set value
65544 to 131072 8-pulse
131088 to 262144 16-pulse

The setting error alarm A.09 (dividing ratio setting error) will occur if the setting is out-
side the allowable range or does not satisfy the setting conditions. The overspeed alarm
A.51 will occur if the motor speed exceeds the upper limit.

When setting the pulse dividing ratio using adigital operator or panel operator, the display
of the number of pulses increments as shown in the above table and the upper limit will
not increment above the resolution of mounted encoder.

When Pn212 is set without connecting a servomotor to the servo amplifier, the upper limit

is automatically set to 230 (=1073741824: the maximum output value of the sero ampli-
fier) since the encoder resolution of the servomotor is unknown.
Therefore, it isrecommended to set Pn212 after connecting a servomotor.

5-140



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

Related Parameters

Switches
Parameter Digit Name Setting Contents Factory
No. Place Setting
Dividing Ratio Parameter 0 Use Pn201 (For 16-bit or less)
Pn207 2 Selection 0
1 Use Pn212 (For 17-bit or more)
Note:  After changing the setting, turn OFF the power and ON again to enable the new setting.
Parameters
Parameter Name Unit Setting Range Factory Setting
No.
Pn212 PG Dividing Pulse Setting P/R 16 to 1073741824 2048
Note: After changing the setting, turn OFF the power and ON again to enable the new setting.
The following procedure describes how to set Pn212.
Setting a PG dividing ratio of 5-digit or more
1. Press DSPL/SET Key to select the parameter setting mode.
] N
[l i I_I]
2. Select the parameter Pn212.
Press Left or Right Cursor Key to select the digit. The enabled digit blinks.
Press Up or Down Cursor Key to change the value.
] ]
[l | [ A ]
3. Press DATA/ENTER Key to display the lower 5 digits of the current PG dividing ratio setting value.
] ]
[u (g | ] ]

5-141




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

4. Press Left or Right Cursor Key to select the digit. The enable digit blinks.
Press Up or Down Cursor Key to change the value.

Pressing Left or Right Cursor Key when the left-end or right-end digit is blinking displays another 5
digits.

Press Left Cursor Key when this digit blinks.

\I/
i o c
HEEEE
/N .
The upper 5 digits are displayed.
\|/
[ﬂﬂﬂﬂﬁ
o
/1\

5. Press Left or Right Cursor Key to select the digit. The enabled digit blinks.
Press Up or Down Cursor Key to change the value.

Pressing Left or Right Cursor Key when the left-end or right-end digit is blinking displays another
5 digits.
Press Right Cursor Key when this digit blinks.

\I/
[ﬂﬂﬂﬂﬁ
U L

(W] AT
/1IN
The lower 5 digits are displayed.
\I/
TENE I_I]

] [ (] A (]
/N
Repeat the steps 4 and 5 to change the data.

6. When the data is set, press DATA/ENTER Key.
The set data blinks and will be saved.

Note:

When the password setting (write prohibited setting) is enabled, the setting can be read only by pressing Left
or Right Cursor Key.
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5.10.4 Reference Pulse Input Multiplication Range Switching Function

The position reference pulse input multiplication setting range can be switched between "0 1"and "0 1100
99."

Set Pn218.0 = 1 to enable this function, and set the multiplication in Pn217.

To change the reference pulse multiplication, the position reference pulse must be set to 0. Otherwise, the
operation cannot be guaranteed.

This function is valid only for "reference pulse" and disabled for the reference pulse set from the option

board in the configuration "SGDH servomotor and option board.i

Enable

Reference pulse
input switching

(FPSEL) Disable
Reference pulse Enable

input switcing
(IPSELA) Disable
4ms or less 4ms or less
) n
Internal processing 1 =Pn217 1

Fig.1 Timing Chart for Reference Pulse Input Multiplication Change

Related Parameters

Parameter
Parameter Digit . Factory
No. Place Name Setting | Contents Setting
Reference pulse input multi- 0 Disabled
Pn218 0 plication range switching func- 0: Disabled
tion 1 Enabled

Note:  After changing the setting, turn OFF the control power supply and turn ON again to enable the new setting.

Parameter . . Factory
No. Name Unit Setting Range Setting
Pn217 Eioer:erence Pulse Input Multiplica- X1 X1 to X99 1

Note: The change of setting valueis enabled in online mode.
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Input Signal Selection

Parameter | Digit . Factory
No. Place Name Setting Contents Setting
Pn513 0 /PSEL Signal Mapping 0 Inputs from the SI0 (CN1-40) input 8: Sets
(Reference Pulse terminal. signal OFF
Input Multiplication)
1 Inputs from the SI1 (CN1-41) input
terminal.
2 Inputs from the SI2 (CN1-42) input
terminal.
3 Inputs from the SI3 (CN1-43) input
terminal.
4 Inputs from the Sl4 (CN1-44) input
terminal.
5 Inputs from the SI5 (CN1-45) input
terminal.
6 Inputs from the SI6 (CN1-46) input
terminal.
7 Sets signal ON.
8 Sets signal OFF.
9 Inputs the reverse signal from the SI0
(CN1-40) input terminal.
A Inputs the reverse signal from the SI1
(CN1-41) input terminal.
B Inputs the reverse signal from the SI2
(CN1-42) input terminal.
c Inputs the reverse signal from the SI3
(CN1-43) input terminal.
D Inputs the reverse signal from the Si4
(CN1-44) input terminal.
E Inputs the reverse signal from the SI5
(CN1-45) input terminal.
F Inputs the reverse signal from the SI6
(CN1-46) input terminal.

Note:  After changing the setting, turn OFF the power and ON again to enable the new setting.
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Output Signal Selection

Parame- Digit Name Set- Contents Factory
ter No. Place ting Setting
Pn510 2 /PSELA Signal 0 Disabled 0: Disabled

Mapping
1 Outputs from the SO1 (CN1-25, 26)

output terminal.

Outputs from the SO2 (CN1-27, 28)
output terminal

Outputs from the SO3 (CN1-29, 30)
output terminal.

Note:  After changing the setting, turn OFF the power and ON again to enable the new setting.
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5.11 Improved Functions (Applicable only to SGDH amplifiers of version
#33xxx or higher.)

5.11.1

5.11.2

Moment of Inertia Ratio Setting Range

A load with moment of inertiaratio (Pn103) more than the existing maximum value
10,000% may be connected to a direct-drive motor. Accordingly, the upper limit of
Pn103 isincreased to 20,000%.

Adaptation to Single-turn Data Absolute Encoder

A single-turn data absol ute encoder is mounted to SGMCS servomotor as standard.
The machine configuration with a SGM CS servomotor does not require harmonic
gear, etc. so that the servomotor can be connected directly to aload. Therefore, for
its absolute value detecting system, the load-end absol ute value can be obtained by
measuring only the angle of motor shaft.

In this case, the encoder multi-turn datais not required and no backup battery is
required.

(With a single-turn data absolute encoder, the multi-turn datais always set to"0")

Single-turn data absolute encoder

model UTSBS -B6 66 6

Confirm the single-turn absolute encoder model in Motor Models Display (Fn0O11)
on the digital operator or panel operator:

FNO11-E. 8 6 O O (Encoder Model/Encoder Resolution Display)
6 6 Encoder model
00: Incremental encoder
01: Multiturn data absolute encoder
02: Single-turn data absolute encoder

OO Encoder Resolution
13: 13 bits
16: 16 bits
17: 17 bits
20: 20 bits
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Specifications of Single-turn Data Absolute Encoder Model

UTSBé -B6 66 6

Item

Specifications

Battery for absolute encoder

Not required
(Because no multiturn data needs to be stored.)

Fn008: Absolute encoder multi-turn reset
function

Set to NO_OP and disabled

Fn013: Multiturn limit setting change when a
multiturn limit disagreement alarm (A.CC)
occurs

Set to NO_OP and disabled

Pn205: Multi-turn limit setting

Can be set, but the setting of Pn205 does not have any effect.
The alarm A.CC does not occur when the setting is changed. And
the multi-turn data is always "0" regardless of the Pn205 setting.

Pn002.2: Absolute encoder usage

Same as for the multi-turn absolute encoder
Pn002.2=0: Use the absolute encoder as an absolute encoder
Pn002.2=1: Use the absolute encoder as an incremental encoder

PAO serial data

The transmission format is the same as that of multi-turn absolute
data

However, the data section is always set to 107 as follow.

_ P+00000 [CR]

PSO serial data

The transmission format is the same as that of multi-turn absolute
data

However, the data section is always set to 10T as follow.
P+00000, nnnnnnn [CR]

(n represents the absolute value within one rotation.)

Initial incremental pulse output time

The output pulse frequency is not changed. Therefore, the initial
incremental pulse output time increases according to the number
of bits of the mounted encoder.

As the maximum resolution of the existing specification is 16 bits,
the output time is 25 ms. With 20-bit encoder, the output time is
386 ms.

The equation to obtain the output time by the number of bits of
encoder is given below. The output time obtained by the equation
is the minimum required time.

T = (2"/170) x (62.5/1000) [ms]
T: Minimum time required to output initial incremental pulses
n: Number of encoder bits

Ex.) 16-bit encoder: T = (65536/170) x (62.5/1000) = 24.094 —
25ms
20-bit encoder: T = (1048576/170) x (62.5/1000) = 385.506
— 386ms
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5.11.3

>

I mprovement of Linear Motor Related Specifications

Additional Function: Parameter for Max. Speed for Linear Motors

The maximum speed can be set in the parameter.

This function can be used for the system where the servomotor speed does not reach
its maximum. Decreasing the maximum speed in Pn384 can increase the resolution
of speed control.

Related Parameter

Parameter Name Unit Setting Factory Setting
No. Range
Pn384 Maximum speed for linear motors 100 mm/s 1to 100 50

The setting of Pn384 must not be higher than the maximum speed of motor
parameter.

If a speed higher than the maximum speed of motor parameter is set, the alarm A.55
"Maximum speed setting alarm” occurs.

To change the maximum speed in Pn384, set also the PG dividing ratio using the
following functions.

Calculation of speed for linear motors and PG dividing ratio

The allowable maximum dividing ratio is cal culated on the base of the set maximum
motor speed, or the allowable maximum speed is calculated on the base of the set
maximum dividing ratio.

The parameter whose setting is the base of calculation can be selected in the
parameter Pn080 " Allowable maximum motor speed/dividing ratio calculation
selection.”

If avalue higher than the maximum dividing ratio calculated on the base of the
motor maximum speed is set, the alarm A.09 "Dividing ratio setting error" occurs.
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Related Parameters

Parameter Digit Name Setting Description Factory
No. Place Setting
Pn080 3 Allowable maximum motor Fix the maximum motor speed, and
speed/dividing ratio 0 calculate the allowable maximum
calculation selection dividing ratio.
(The result of calculation is 0
displayed in Un010.) Fix the maximum dividing ratio, and
1 calculate the allowable maximum
motor speed.

The result of calculation can be monitored by the monitoring function.

Parameter Displayed Item Unit Remarks
No.
Un010 Allowable maximum motor speed/ 100 mm/s or Pulse/scale pitch Pn280 Displayed in
dividing ratio monitor decimal
codes

A Operation Procedure

Select the parameter Un010, and press DATA/ENTER Key.
The maximum motor speed or dividing ratio that can be set is displayed in the following
order.
To fix the maximum motor speed and change the maximum dividing ratio (Pn080.3 = 0)
i S.****: Displays the maximum motor speed (Pn384). Press DSPL/SET Key to display the
next line (ii).
ii P.****: Displays the maximum dividing ratio that can be set. Press DSPL/SET Key to return
to the display of the line above (i).

To fix the maximum dividing ratio and change the maximum motor speed (Pn080.3 = 1)
i S.****: Displays the maximum motor speed that can be set. Press DSPL/SET Key to dis-
play the next line (ii).
ii P.****: Displays the maximum dividing ratio (Pn281). Press DSPL/SET Key to return to the
display of the line above (i).
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A

5.11.4

Overload Protection for Self-cooling Linear Motors

The linear motor has a self-cooling effect because of its moving coil. Therefore, the
calculation of motor-side overload is modified, taking this cooling effect into
account.

The equation is modified so that asquare of thrust referenceis reduced in proportion
to the motion speed of linear motor’s moving coil.

The factor of proportionality is calculated on the base of speed FB and the newly
added parameter.

An alarm occurs under the following condition.

Overload level ; ¥ Thrust reference?xd - Reference thrust?
d is obtained by the following equation.

d=1- FB speed/Maximum speed x Parameter /100
Supporting Function for Linear Motor with Hall Sensor

The hall sensor monitoring function is added for linear motors with aHall sensor.

No.

Parameter

Displayed Item Unit Remarks

un011

Hall sensor signal monitor - —

A Operation Procedure

Select the parameter Un011, and press DATA/ENTER Key. The Hall sensor signal
is displayed as shown below.

Iy pd
I I /[ [

‘_ W-phase signal monitor
V-phase signal monitor

U-phase signal monitor

Hall sensor signal pattern
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Refer to the following table for the Hall sensor signal patterns.

Hall sensor Signals
signal pattern
(Uvw) U-phase V-phase W-phase
0 L L L
1 L L h
2 L h L
3 L h h
4 h L L
5 h L h
6 h h L
7 h h h

The Hall sensors are set according to the motor phase order selection in parameter
Pn080.1.
The processing at reading the Hall sensor signals has also been improved as follows.

If al the Hall sensor signals are 0 or 1 when the Hall sensors are connected, these
signals are ignored.

» However, if it occurs two times consecutively, the alarm A.C2 occurs.

* If U-phase edge does not activate two times continuously, it is not recognized as U-
phase edge.

» The angle for phase detection error is changed from 30 degrees to 40 degrees.
(The error of angle at installation is added to the maximum error of the angle when
the power isturned ON.)
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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.
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6.1 Smooth Operation
This section provides technical information on the smooth operation of servomotors.

6.1.1 Usingthe Soft Sart Function

The soft start function adjusts progressive speed reference input inside the servo
amplifier so that acceleration and decel eration can be as constant as possible. To use
this function, set the following parameters.

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

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

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

Set these parameters as follows:

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

Pn306: Thetimeinterval from the time the motor is operating at the maximum

speed until it stops.

Speed reference | l Soft start

+% Maximum speed

t
7y
|
)

Servo amplifier internal
speed reference .

Pn305: Set this time interval.

(1%
Maximum speed Y
1
)

Pn306: Set this time interval.
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6.1.2 Smoothing

The smoothing function applies afilter inside the servo amplifier to a constant-fre-
quency reference input so that acceleration and decel eration can be as constant as
possible. To use thisfunction, 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 accel eration/decel eration 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 .
Parameter Signal (x 0.01ms) Description
Position Reference Accel/Decel Setting Range: 0 to 6400 -
Pn204 Time Constant Default Setting: 0 Position Control

Averaging time for Average Movement Filter:

. Setting I
Parameter Signal (x 0.01ms) Description
Position Reference Movement Setting Range: 0 to 6400 L
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/

decel eration processing.

When the reference pulse frequency istoo low.
When the reference electronic gear ratio istoo high (i.e., 10 x or more).



Sigmall User’'s Manual

Chapter 6: Servo Adjustment

This function does not affect the travel distance (i.e., the number of pulses).

Reference pulses

—

H
Reference pulse ZI

frequency

Servo amplifier

Servomotor

N\ Acceleration/Deceleration

JUnnnmnnnnnn

1

When using acceleration/
deceleration filter

Hz
Reference pulse

u Filter applied

<> Pn204

frequency

When using average

movement filter -~ ~—>, Pp208
Hz| . , . :
Reference pulse . .
frequency J'ermmnnnnnnn.rl_rl\



Sigmall User’'s Manual Chapter 6: Servo Adjustment

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.

>

voltage

or reference
torque

Reference v Offset

/
/ Reference speed

Reference Voltage Offset from Host Controller or External Circuitry

Offset adjustment

’

Reference e

voltage ’ | Make offset
L’ adjustment with the
Ri servo amplifier
e
L’ Reference speed
L’ or reference
, torque

A Reference Offset Adjustment
The following two methods are provided to reset the reference offset value to OV.
» Reference offset automatic adjustment

» Reference offset manual adjustment

If aposition loop isformed in the host controller, be sure to make a manual offset
adjustment and do not make automatic reference offset adjustment.

Refer to the following sections in Chapter 7: Using the Digital Operator for a
detailed description of reference offset adjustment.

Adjustment Method

Detailed Description

Automatic

7.2.3 Automatic Adjustment of the Speed and Torque Reference Offset

Manual

7.2.4 Manual Adjustment of the Speed and Torque Reference Offset
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6.1.5 Settingthe 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 o
Parameter Signal (x 0.01ms) Application
PN401 Torgue Reference Filter Time Setting Range: 0 to 65535 Speed/Torque Control,
Constant Default Setting: 100 Position Control

The above constant is the filter time constant of the torque reference to be set in the
servo amplifier. The smaller the value, the faster the speed control response will be.
There is, however, alimit, depending on machine conditions.



Sigmall User’'s Manual

Chapter 6: Servo Adjustment

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: O 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.
. Setting -
Parameter Signal Description
(Hz)
. Setting Range: 50 to 2000 Speed/Torque Control,
Pnd09 Notch Filter Frequency Default Setting: 2000 Position Control

SGDH amplifiers with version number starting with 33xxx or higher, have 2 notch filters
(NF) incorporated in the torque control loop. These notch filters have both center fre-

guency and Q value adjustments.

The notch filter may eliminate specific frequency vibration generated by resonance of a
machine. The notch filter puts anotch in the gain curve at the specific vibration fre-
guency. A higher notch filter Q value produces a sharper notch and phase delay.
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The performances of first stage notch filter and newly added second stage notch filter are
identical.
Thefiltering is executed in the following order.

Use First Stage Notch Filter.

i

First Stage Notch Filter

/

A
N
se Second Stage Notch Filter
. Added
function
Second Stage Notch Filter
_

v

Torque Reference Filter
(Low-pass filter)

v

Torque Limit

i

Fig.1l Torque Reference Filtering
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A Notch Filter Function

The notch filter function decreases the response to the set frequency, and effective when
there are machine vibrations. Adjusting the parameter setting according to the machine
vibration frequency reduces the machine vibration.

A A
Torque Torque
reference reference
wavefor o wavefor
- Notch filtering -
! (fc=1n t(
\/Av v/r\v/:\ AN > >
[

A Torque Reference Filtering and Frequency Characteristics

The torgue reference filtering and frequency characteristics are shown in the following

diagrams.
Before torque 2 After torque
reference T > S—H S > reference
filtering filtering
S 2

Y A 8

o g

2 2

S » =} I

= fc Freduency = fc Frequency

Frequency Characteristics When Q is set to 0.7. Frequency Characteristics When Q is set to 2.0

Note: The frequency characteristics shown above indicate that no response of the speed proportional gain can be
obtained if the difference between the speed proportional gain and the vibration frequency istoo small.

Setting a smaller Q value decreases the response in wider zone around the set frequency.

Setting a bigger Q value decreases the response in the limited zone at about the set frequency.

When vibration is suppressed but overshoot occurs, increase the Q value may correct the
overshoot.
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Related Parameters

Switch
Parameter Digit . - Factory
No. Place Parameter Name Setting Description Setting
Pn408 Notch filter selection 0 Disabled
0 0
1 Enabled
1 Fixed parameter - - -
Second stage notch filter 0 Disabled
2 selection 0
1 Enabled
3 Fixed parameter - - -
Parameters
Parargeter Name Unit Setting Range | Factory Setting
Pn40A Notch filter Q value 0.01 50 to 400 70
Pn40B Second stage notch filter frequency Hz 50 to 2000 2000
Pn40C Second stage notch filter Q value 0.01 50 to 400 70
Caution

1. Exercise caution when setting the notch frequencies. Do not set the notch frequencies close to the speed
loop's response frequency. Notch filter frequency should be at least 4 times higher than the speed loop’s
response frequency. Setting the notch frequency too close to the response frequency may cause vibration
and damage the machine. The speed loop’s response frequency is the speed loop gain (Pn100) when the
inertiaratio (Pn103) is set to the correct value.

2. Change the notch filter frequency (Pn409 & Pn40B) only when the motor is stopped. Vibration may occur
if the notch filter frequency is changed while the motor is rotating, causing damage to the machine.
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6.2 High-Speed Positioning
This section provides technical information on high-speed positioning.

6.2.1 Setting Servo Gain

Use the servo gain setting function in the following cases.
* To check each servo gain value that is automatically set after auto-tuning.
* Todirectly set each of the above servo gain values in another servo amplifier.

» To further refine responsiveness after auto-tuning (either to increase responsive-
ness or to reduce it).

A Setting Speed Loop Gain
Set the following speed loop related parameters as required.

Parameter Signal Setting Application
; Setting Range: 1 to 2000Hz Speed Control, Position
Pn100 Speed Loop Gain (Kv) | Betayit Setting: 40Hz Control
PR101 Speed Loop Integral Setting Range: 151051200 X 0.01ms | Speed Control, Position
Time Constant (T;) Default Setting: 2000 x 0.01ms Control

The higher the speed loop gain, or the smaller the speed loop integral time constant
value, the faster the speed control response will be. Thereis, however, acertain
limit depending on machine characteristics.

Speed reference To ( 1 )
loop gain Kvl+ TiS

Speed feedback
Speed loop gain K, is adjusted in 1Hz increments provided that the following

parameter is set correctly.

. Setting o
Parameter Signal (%) Application
. : Setting Range: 0 to 10000 Speed/Torque Control,
Pn103 Inertia Ratio Default Setting: 0 Position Control
_ _ Motor load inertia (J,)
InertiaRatio = x 100%

Servomotor rotor inertia (Jy)

Theload inertiaof 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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A Setting Position Loop Gain
Set the following position loop-related parameter as required.
_ Setting .
Parameter Signal (s Application
Position Loop Gain Setting Range: 0 to 2000 -
Pn102 (Kp) Default Setting: 0 Position Control
The above parameter isthe 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
Thisgain 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
Pn505 Overflow Level Seeggr&% Eg{‘tﬁ%: 1160222767 Position Control

Set in this parameter the error pulse level at which a position error pulse overflow
alarm (A.dO) is detected.

arm (A.d0

Error pulse

If the machine permits only a small position loop gain value to be set in Pn102, an
overflow alarm may arise during high speed operation. In this case, increase the
value set in this parameter to avoid unnecessary alarms.
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6.2.2 Using Feed-Forward Control

Thetime required for positioning can be shortened with feed-forward control by set-
ting the following parameter.

Definition: Feed-forward control makes necessary corrections beforehand to prevent the control system
from receiving the effects of external disturbance. By increasing the effective servo gain, feed-for-

ward control improves the system’s response.

. Setting o
Parameter Signal (%) Application
) Setting Range: 0to 100 i,
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. Useit to shorten positioning time. Too high a
value may cause machine vibration. For most applications, set Pn109 to 80% or
less.

Differentia

Reference pulse

Feedback pulse
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6.2.3 Using Proportional Control

If parameter Pn000.1 is set to O or 1 as shown below, input signal /P-CON serves as
a PI/P control changeover switch.

» Pl control: Proportional/integral control.
e Pcontrol: Proportional control.

, Setting _
Parameter ignal Application
aramete Signa (%) pplicatio
: P Speed Control,
Pn000.1 Control Method Selection | Default Setting: 0 Position Control
P A1
noo.o 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
CNL-41 1 b control P or PI
is open. /P-CON
- control CN1-41
1 Position CN1-41 p | selection
Control is OV contro
A Methods for Using Proportional Control

Proportional control can be used in the following two ways.

* When operation is performed by sending speed references from the host control -
ler to the servo amplifier, the host controller can selectively use P control mode
for particular conditions only. This method can suppress overshooting and
shorten setting time. Refer to 6.2.5 Using Mode Switch for particular conditions.

e |f Pl control mode is used when the speed reference has a reference offset, the
motor may rotate at a very slow speed and fail to stop even if O is specified asa
speed reference. In this case, use P control mode to stop the motor.
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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 L
Parameter Signal Application
g (rpm) pp
: Setting Range: 0 to 450 s
Pn107 Bias Default Setting: 0 Position Control
. - : Setting Range: 0 to 250 L
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 biasinput isON if the
error pulse width exceeds the value set in Pn108.

Internal speed reference
Pn107

—»i [l4— 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 contral).

| No mode switch function | With mode switch function
i Overshoot
Motor I::> Motor
speed speed
Undershoot—+
Vf\
Time * Time

The mode switch function makes it possible to automatically switch the servo ampli-
fier'sinternal speed control mode from Pl to P control mode and vice versawhen
specified conditions are satisfied.

Definition: Pl control means proportional/integral control, and P control means proportional control. In

effect, switching “from Pl 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/decel eration time constant for the host device.
* The soft start time constants (Pn305, Pn306)
» The position reference accel eration/decel eration constant (Pn204) for the servo amplifier.

A Selecting M ode Switch Setting

The servo amplifier incorporates four mode switch settings (0 to 3). Select amode
switch with the following parameter (Pn10B.0).

Parameter
PSr]el'c(t)iEQO Description Used_ to Se_t Setting Unit
Detection Point
0 Uses torque reference as the detection point. PN10C Percentage of rated
(Standard setting). torque (%)
1 Uses speed reference inputas 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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TorqueReferencel nput Used asDetection Point (Standar d 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 - Maotor speed

+Pn10C [‘\( Internal torque reference
Torque 0 U
ngoc | \./

Pl contraly’ < s ntrol

P control P control

Operating Example

If the system isawaysin Pl control without using the mode switch function, the
speed of the motor may overshoot or undershoot due to torque saturation during
motor acceleration or deceleration. The mode switch function suppresses torque sat-
uration and eliminates motor speed overshoot or undershoot.

| No mode switch function | | With mode switch function |
i Overshoot

|::> Motor
speed
Undershoot

¥ 7
Time * Time

Motor
speed

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 rfference Motor speed
PRIOD |oermefheesreemmeneeeeees ‘.E“ Time
Pl P control Pl control
CO|"|[]’O‘|_>'<—>'<—
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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 isincreased.

| Without mode switch | | Without mode switch |

Syiee.q reference Motor speed
y A Increase speed loop gain. Motor

Motor

speed Undershoot

- '\ aN
*_\./
Long setting time I"’l Time

| With mode switch |

. Suppress overshooting
Motor and undershooting.

speed \
Setting time "l I"

Acceleration Used as Detection Point

If motor acceleration exceeds the value set in parameter Pn10E, the speed loop
switches to P control.

Reference speed

Speed \+ Motor speed

+Pn10E /\( Motor acceleration
Acceleration 0 [~ \j
PRIOE it

PI control i i Pl control i _:. Pl control
P> pic>ie

P control P control
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Operating Example

If the system isawaysin Pl control without using the mode switch function, the
speed of the motor may overshoot or undershoot due to torque saturation at the time
of the acceleration or deceleration of the motor. The mode switch function sup-
presses torgque saturation and eliminates motor speed overshoot or undershoot.

| Without mode switch | | With mode switch |

?vershoot
Motor I::> Motor
speed speed
Undershoot
K 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 |oop switches
to P control.

Speed Referfe_nce Motor speed
Deviation Time
Pulse

Pnl10OF .

PI control : P control :__PIl control

— Pt ———

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 gainis
increased.

| Without mode switch | |Without mode switch |

Speed reference  Motor speed

\ Increase speed : oop gain.
Long setting time |‘ 'l
| With mode switch function |
. Suppress overshoot
Motor and undershoot

speed

Motor
speed

Setting time _’I I+
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6.2.6 Automatic Gain Switching Function (Applicable Only to SGDH
amplifierswith version # 33xxx or higher)

The automatic gain switching function switches the gain setting between the gain setting 1
and 2 according to the following conditions:

Whether position reference is specified or not, or

Position error level, or

AND logic of the above two conditions
The position reference of the automatic gain switching condition indicates the reference
pulses from CN1, the reference pulses from LDOOL for SGDH Servo Amplifier + LDOO0L,
or the reference pulses from the option board for SGDH Servo Amplifier + option board.
Note that the automatic gain switching function is disabled for the control modes other
than position control.
And, the real-time autotuning function is disabled while gain setting 2 is selected.

Gain Switching

Gain Setting 1 b Gain Setting 2
Pn100: Speed loop gain Pn104: Speed loop gain #2
Pn101: Speed loop integral time Pn105 Speed loop integral time
constant constant #2
Pn102: Position loop gain Pn106 Position loop gain #2

The existing gain switching function by /G-SEL signal isalso available. However, it can-
not be used with the automatic gain switching function.

Note that automatic gain switching function is enabled only in position control mode. In
the control modes other than position control, gain setting 1 is used.

When the automatic gain switching is enabled by setting 1 to 3 of Pn10B.2, the gain
switching function by /G-SEL signal is disabled.
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The following flowchart shows the automatic gain switching.

Disabled (Pn10B.2 = 0)
Automatic gain

witching enabled?

Enabled (Pn10B.2 = 1 to 3)

Automatic gain

witching conditiol

Position reference
(Pn10B.2 = 1)

With or without
position reference

Without v

Position error
(Pn10B.2 = 2)

Position error  Pn125

Position error

Position error < Pn125 vy

Position
reference and
Position errg

Position reference
and position error
(Pn10.B = 3)

With position reference
or

Position error  Pn125

Without position reference
and
Position error < Pn125 §y

Gain switching timer Gain switching timer

Gain switching timer Gain switching timer

Gain switching timer

Gain switching timer

count-up 0 clear count-up 0 clear count-up 0 clear
4—‘ 4—‘ =
< Y

Timer > Pn124

A

Gain Setting 2 Gain Setting 1

- ‘
%

Fig. 2 Automatic Gain Switching Flowchart
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Related Parameters

Switch
Parameter Digit Name Setting Description Factory Set-
No. Place ting
Pn10B 2 Automatic gain switching 0 Automatic gain switching dis- 0
selection abled
1 Position reference
2 Position error
3 Position reference and position
error
Parameters
Parameter Name Unit Setting Factory Setting
No. Range
Pn124 Automatic gain switching timer ms 1 to 10000 100
Pn125 Automatic gain switching width Refl%?tnce 1 to 250 7
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6.2.7 Speed Feedback Compensation

Use this function to shorten the system’s setting time in positioning operation.

Integral control
(Pnio1)
Error counter +
output Position loop gain |7, Speed loop gain |_* Torque reference Torque r'eference
(Pn102) (Pn100) filter (Pn401)

Speed feedback com | Speed feedback
pensation (Pn111)

A 4

Speed feedback
filter (Pn308)

A

A

Speed feedback com
pensation function
selection (Pn110.1)

Note: Thisfunction isavailable provided that the inertiaratio set in Pn103 is correct. Therefore, perform

>

online auto-tuning to obtain and save the results as the parameters. Refer to 6.3 Auto-Tuning for
details. Otherwise, directly set the inertiaratio.

Adjustment Procedure

When adding the value of speed feedback compensation, be sure to follow the proce-
dure described below and make servo gain adjustments while watching the analog
monitor to observe the position error and torque reference. Refer to 6.5 Analog
Monitor for details.

1. Set parameter Pn110 to “0002" so that the online auto-tuning function will be
disabled. Refer to 6.3.4 Parameters Related to Online Auto-Tuning and Appen-
dix B List of Parameters for details regarding Pn110.

2. First, make normal servo gain adjustments with no feedback compensation. In
this case, gradually increase the speed loop gain in Pn100 while reducing the
speed loop integral time constant Pn101, and finally set the speed loop 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 asfol-
lows:

Take the value obtained from the following formula as a reference value for setting
the speed loop integral time constant in Pn101.

4
21 X Speed loop gain (s)

Speed loop integral time constant =

Unit of speed loop gain: [HZ]

Check the unit when setting the speed loop integral time constant in Pn101. Pn101
isset in 0.01ms increments.

The units for speed loop gain (Hz) and position loop gain (%) differ, nevertheless,
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set these gains to the same numerical value.

3.

Repeat step 2 to increase the speed |oop gain while watching the position error of
the analog monitor to observe the setting time and the torgque reference of the
analog monitor to observe any occurrence of vibration. If thereisany oscillating
noise or noticeable vibration, gradually increase the time constant of the torque
reference filter in Pn401.

Gradually increase only the position loop gain. When it has been increased
about as far as possible, then decrease the speed feedback compensation in
Pn111 from 100% to 90%. Then repeat steps 2 and 3.

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.

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.

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 along time, the speed loop gain or position loop gain of the servo
system may not be set properly. If the gain settings are wrong, set them properly in accor-
dance with the configuration and rigidity of the machinery.

Autotuning

are checked
tuning.

The characteristics of the machinery

automatically for optimum

Ve

Servomo

—{ o

Load inertia
4+—>

tor Friction

Servo amplifier

| ] | ]
| I— |

The servo amplifier incorporates an online auto-tuning function, which checks the charac-

teristics of the machinery automatical

ly and makes the necessary servo gain adjustments.

Thefunction is easy to use and makesit possible for even beginnersto perform servo gain
tuning and set all servo gains as parameters.

The following parameters can be set automatically by using the online auto-tuning func-

tion.
Parameter Description
Pn100 Speed loop gain
Pn101 Speed loop integral time constant
Pn102 Position loop gain
Pn401 Torque reference filter time constant
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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 cyclefor load inertia change is 200ms or shorter (when the load

changes rapidly).

* When the application has slow acceleration or deceleration using the soft start

function, and the speed error of the servomotor being driven is small.

*  When adjusting the servomotor manually and operating at low gain (a machine

rigidity of 1 or less).
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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A Setting Parametersfor Online Auto-Tuning

The following flowchart shows the procedure for setting the parameters for online
auto-tuning.

( Start )

A

Operate with factory
settings of parameters

Yes

Operation
OK?

Load

No f .
inertia changes?

Set to always perform tuning.
(Set Pn110.0to 1)

Operation Yes

OK?

A4

Adjust the rigidity setting
(Setin Fn001)

) Yes
Operation
OK?

A 4

Adjust the friction
compensation.
Setin Pn110.2.

. Yes
Operation
OK?

A4

Set so that online autotuning

is not performed. Save the results of autotuning

(Set Pn110.0 to 2) to parameters. From _the next
time, execute autotuning using
i the calculated value as the
initial value.
Set in Fn007

Make servo gain
adjustments manually *

w; *Before making manual servo gain adjustments, Refer to 6.4.3

End Making Manual Adjustments or 6.2 High-Speed Positioning.
n
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6.3.2 Mechanical Rigidity Settingsfor 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.

Position Loop Speed Loop Speed Loop Torque
FnoO1 Gain Gain Integral Time Reference Filter
Rigidity 1 H Constant Time Constant
i s [Hz] [0.01ms] [0.01ms]
Setting . .
Pn102 Pn100 Pn101 Pn401
1 15 15 6000 250
2 20 20 4500 200
3 30 30 3000 130
4 40 40 2000 100
5 60 60 1500 70
6 85 85 1000 50
7 120 120 800 30
8 160 160 600 20
9 200 200 500 15
10 250 250 400 10

Note: The Rigidity value is default set to 4.

Astherigidity value isincreased, the servo system loop gain increases and the time
required for positioning is shortened. If therigidity is excessively high, however, it
may cause the machinery to vibrate. In that case, decrease the set value.

Therigidity value setting automatically changes the parameters in the above table.

Note: If parameters Pn102, Pn100, Pn101, and Pn401 are set manually with the online auto-tuning function
enabled, tuning is performed with the manually set values as target values.

A Changing the Rigidity Setting

Use parameter FnOO1 in the auxiliary function mode to change the rigidity setting.
The procedure for changing the setting is as follows:

Using the Hand-held Digital Oper ator
1. Pressthe MODE/SET key and select Fn001 in the auxiliary function mode.

I

o
'l (| I [

I

2. Pressthe DATA/ENTER key. Thefollowing datawill be displayed.

i
|

I
_aj
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3. PresstheUp Arrow [*! or Down Arrow ¥ key to select therigidity setting.

—_

(] ][] 1
Up Cursor Key * f Down Cursor Key

-
] ] ] (] ]

N
_l

——

4. Pressthe MODE/SET key. Thefollowing display will flash for 1 second and
then the rigidity setting will be changed.

Flashes for _y, _III |

| |
'] (] ] [ S ] (]

N -
][]

~—

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

— o
I

I .
I o

I 1

This compl etes the procedure for changing the rigidity setting.

Using the Built-in Panel Operator
1. Pressthe MODE/SET key to select Fn0O07 in the auxiliary function mode.

1o
)

r i

2. Pressthe DATA/SHIFT key for aminimum of 1 second. The following data
will be displayed.

i
_I

1
i |1

——

3. PressUp Arrow 4/ or Down Arrow ¥/ key to select the rigidity setting.

rrnrije
e 1

Up Cursor Key¢ f
i
i

own Cursor Key

D
- [
J :'

——

[

4. Pressthe MODE/SET key. Thefollowing display will flash for 1 second and
then the rigidity setting will be changed.

) [} Flashes for >

i
Tl ] S 'm] (]

~—

||
][] .

5. Pressthe DATA/SHIFT key for aminimum of one second to return to the auxil-
lary function mode.

I

|-
I a1

I
I 1]_

—_

This compl etes 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 isturned OFF, all the processed dataislost. Therefore, when the servo amplifier
isturned ON again, online auto-tuning is performed by processing the factory-set
valuesin the servo amplifier.

To save the results of online auto-tuning and use them astheinitial values set in the
servo amplifier when the servo amplifier isturned ON again, it is necessary to use
constant Fn0OO7 in the auxiliary function mode. In this case, the inertiavalue set in
parameter Pn103 will be changed.

On the basis of the rotor inertia of the servomotor, theinertiaratio 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 (Jy)

Theinertiaratio is default set to 0%.

Inertia Ratio = x 100%

IMPORTANT

Before making servo gain adjustments manually, be sureto set theinertiaratioin Pn103.
If theinertiaratio isincorrect, 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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A

Procedurefor Saving Results of Online Auto-Tuning

The procedure for saving the results of online auto-tuning is as follows:

Using the Hand-held Digital Operator
1. Pressthe MODE/SET key to select Fn0O7 in the auxiliary function mode.

1:_1:::‘1
] 1

[N

2. Pressthe DATA/ENTER key. If theinertiaratio is 200%, for example, the fol-
lowing data will be displayed.

|

_II =1l
] (] ol T

——

3. Pressthe MODE/SET key. Thefollowing display will flash for 1 second and
then the inertiaratio will be saved.

M | 1= | Flashesfor | _ili71| 1|1
'] (] T ] el | (] (ol D O

—I_
—

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

| il
1
This compl etes the procedure for saving the results of online auto-tuning. When the
servo amplifier isturned ON again, the inertiaratio set in Pn103 will be used as the
default value.

|-
I~

—_

Using the Built-in Panel Operator
1. Pressthe MODE/SET key and select Fn007 in the auxiliary function mode.

- |
1] 1

I 1|l

2. Pressthe DATA/SHIFT key for aminimum of 1 second. If theinertiaratiois
200%, for example, the following data will be displayed.

II:HIII
(] ][ [ ]

_
1

3. Pressthe MODE/SET key. The following display will flash for 1 second and
then the inertiaratio will be saved.

M_l_ Flashes for _y | _NNIT1| ZI| 71|11
o | s (1 ] [ ] [}

—I—

4. Pressthe DATA/SHIFT key for aminimum of 1 second to return to the auxil-
iary function mode.
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- Nl T
| 1

I

I
|

This completes the procedure for saving the results of online auto-tuning. When the
servo amplifier isturned ON again, the inertiaratio set in Pn103 will be used as the
default value.
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6.3.4 ParametersRelated to Online Auto-Tuning
This section provides information on a variety of parameters related to online auto-
tuning.
A Online Auto-Tuning Method
The following parameter is used to set the auto-tuning conditions.
Parameter Signal Setting Description
g (%) p
Online Auto-Tuning o 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.
Auto-Tuning is continuously performed (inertia value calculation).
The online auto-tuning function is not used.

This parameter is default set to “0”. If the load inertia change is minimal or if the

application makes few changes, there is no need to continue calculating the inertia
while the system isin operation. Instead, continue to use the value that was calcu-
lated when the system was first started up.

Set this parameter to “1” if the load inertia always fluctuates due to the load condi-
tions. Then the response characteristics can be kept stable by continuously refresh-
ing the inertia calculation data is refreshed continuously and reflecting them in the
Servo gain.

If the load inertia fluctuation results within 200 ms, the inertia calcul ation data may
not be refreshed properly. If that happens, set Pn110.0to “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 inertiais already known and the servo amplifier is
manually adjusted by setting the inertiaratio datain Pn103.
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A

Speed Feedback Compensation Selection

Use the following parameter to enable or disable speed feedback compensation.
Refer t0 6.2.7 Speed Feedback Compensation.

This parameter can be left asit isif online auto-tuning is performed. If this parame-
ter is set manually, however, the setting is reflected to the operational setting made
during online auto-tuning.

Parameter

Setting

(%) Description

Signal

Pn110.1

Speed Feedback Compen- I Speed control,
sation Selection Default Setting: 1 Position Control

>

Pn110.1 Setting Result

0 Speed Feedback Compensation enabled.
1 Speed Feedback Compensation disabled.

Friction Compensation Selection

Use the following parameter to enable or disable friction compensation to determine
whether or not the friction of the servo system isto be taken into consideration for
the calculation of load inertia.

If this compensation function is enabled, select small or large friction compensation
according to the extent of friction in order to ensure highly precise load inertia calcu-
lation.

Parameter

Setting

(%) Description

Signal

Pn110.2

Friction Compensation I Speed control,
Selection Default Setting: 0 Position Control

Note: 1.
2.

Pn110.2 Setting Result
0 Friction Compensation enabled
1 Friction Compensation: Small
2 Friction Compensation: Large

Do not set friction compensation for loads with low friction (10% rated torque/speed or less).
Auto-Tuning will be performed asif the load inertiais 30 times the motor inertia.
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6.4 Servo Gain Adjustments

This section describes information on the basic rules of gain adjustmentsin the servo
amplifier, adjustment methods in avariety of cases, and reference set values.

6.4.1 Servo Gain Parameters

The following parameters must be set properly for servo gain adjustments.
e Pnl1l00: Speedloop gan

e Pnl1l01: Speed loop integral time constant

e Pnl102: Positionloop gain

* Pnd401: 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 isimproper, the servomotor
may not run at top speed.
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6.4.2

Basic Rules of Gain Adjustment

The servo system consists of three feedback loops (i.e., position loop, speed loop,
and current loop). Theinnermost loop must have the highest response speed and the
middle loop must have higher response speed than the outermost. If thisprincipleis
not followed, it will result in vibration or poor responsiveness.

The servo amplifier is designed to ensure that the current loop has good response

performance. The user needs only to adjust the position loop and speed loop gain.

The servo system block diagram consists of the position, speed, and current loops, as

shown below.
- — = Incase of position control - - — -In case of speed control
Puse P — — — — — — — — — — = — - T _——-_ -1 Motor
Speed Speed pattern train Anli‘llog r -'I
Error - Kp M Speed Ky |—=3»| Current |—3»| Power A ‘; 1 SM

Speed control moce

(Dto A 1 control limit conversion 1

- I counter converter) block T; block block I

Time 1 I 1
I I 1t
(| 1] Speed loop 1, One

Position loop =
L

Host controller (prepared by the user) _ . Servo amplifier

Position control moce - Servo amplifier

Host controller Ko = Position | .
(prepared by the user) p = Cosition 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 beginsin
the mechanical system.

If the position loop response is faster than the speed |oop response, speed refer-
ence output from the position loop cannot follow the position loop response due
to the slower speed loop response. Therefore, the position loop will keep accu-
mulating errors, thus increasing the amount of speed reference output.

As aresult, the motor speed will be excessive and the position loop will try to
decrease the amount of speed reference output. The speed |oop responsiveness
degrades, and the motor will not be 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 =
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 isvery low because the mechanism incorporates
aharmonic gear reducer and the natural frequency of the mechanical systemis 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, I1C bonding machine, or
high-precision machining tool, the natural frequency of the systemis 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 aso necessary to ensure that the mechanical system have high
rigidity.



Sigmall User’'s Manual Chapter 6: Servo Adjustment

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 systemsto which the
servo amplifier isapplied. Therefore, the servo amplifier may not satisfy the
response characteristics of some applications. The auto-tuning function is not avail-
able to machines with low rigidity or high fluctuation.

In such cases, observe the mechanical systems and make manual adjustments of
parameters.

>

Speed Control

Required Parameters

The following parameters are used.

Speed Loop Gain (Pn100)

This parameter is used for determining the responsiveness of the speed loop. For
the best response, set this parameter as high as possible, without exceeding the
point where the mechanical system vibrates. The value of speed loop gainisthe
same as the set value of Pn100 if the inertiaratio set in Pn103 is correct.

Speed loop gain Kv = Set value of Pn100 (Hz)
Set Pn103 to the following value.
Motor load inertia (J,)

Pn103 Setting Value = ——
\ng vaiue Servomotor rotor inertia (Jy)

x 100%

Note: Inthe case of manual adjustments of parameters, the user must set the value of parameter Pn103. The
inertiaratio can be obtained if the servo gain constant is written with parameter Fn007 after auto-tun-
ing has been performed. For details regarding Fn007, refer to 6.3 Auto-Tuning.

Speed Loop Integral Time Constant (Pn101)

The speed loop has an integral element so that the speed loop can respond to
minute inputs. Thisintegral element delays the operation of the servo system,
resulting in alonger positioning settling time. As the value of the time constant
increases, the response becomes slower. If the load inertiaislarge or the
mechanical system islikely to vibrate, make sure that the speed loop integral
time constant is large enough. Use the following formulato calculate the opti-
mum integral time constant.

T,223x% 27t><_KV
Where: T; = Integral time constant [s]
Ky = Speed loop gain (calculated from the above) [HZ]
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Torque Reference Filter Time Constant (Pn401)

If the mechanical system uses ball screws, torsional resonance may result. In
this case, the oscillation noise will be a high-pitched tone. The oscillation may
be minimized by increasing the time constant of the torque referencefilter. Like
the integral time constant, thisfilter causes a delay in the operation of the servo
system. Therefore, this constant must not be set to an excessively large value.

Speed Reference Input Gain (Pn300)

Changing the speed reference input gain set in Pn300 is equivalent to changing
the position loop gain. In other words, an increase in the speed reference input
gain set in Pn300 is equivalent to a decrease in the position loop gain and vice
versa. Use this parameter in the following cases.

*  When the host controller does not have a function for adjusting the position
loop gain. (The host incorporates a D/A converter to change the number of
bits but cannot make fine adjustments of position loop gain.)

*  When it isnecessary to clamp the full range of the speed reference output of
the host device to a specified rotation speed.

In normal operation, the default setting can be used asis.

Note: If the servo amplifier isused for speed control, the position loop gain set in Pn102 is enabled in zero—
clamp mode only. In normal control operation, change the position loop gain through the host or
change the speed reference input gain in Pn300 in the servo amplifier. The position loop gain remains
the sameiif the setting in Pn102 is changed.

Adjustment Method

1

Set the position loop gain to alow value in the host controller. Then increase the
speed loop gain set in Pn100 to within arange where there is no noise or oscilla-
tion. If the position loop gain cannot be changed through the host controller,
increase the speed reference input gain set in Pn300 to alarger value.

Decrease the speed loop gain alittle from the value set in step 1. Then increase
the position loop gain through the host controller to arange where thereis 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 asmall 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. Inthat case, set Pn401 to alarger value.

Finally, progressively make fine adjustments to parameters such as the position
loop gain, speed loop gain, and integral time constant to find the optimal point.
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A Position Control

Parameters

The following parameters are used.

Pn103 Setting Value =

Speed Loop Gain (Pn100)

This parameter is used for determining the response speed of the speed loop. For
the best response, set this parameter as high as possible, without exceeding the
point where the mechanical system vibrates. The value of speed loop gainisthe
same as the set value of Pn100 if the inertiaratio set in Pn103 is correct.

Speed loop gain Kv = Set value of Pn100 (Hz)

Set Pn103 to the following value:
Motor shaft reflected load inertia (J,)
Servomotor rotor inertia (Jy)

x 100%

Note: Inthe case of manual adjustments of parameters, the user must set the value of parameter Pn103. The
inertiaratio can be obtained if the servo gain constant is written with parameter Fn007 after auto-tun-
ing has been performed. For details regarding Fn007, refer to 6.3 Auto-Tuning.

Speed Loop Integral Time Constant (Pn101)

The speed loop has an integral element so that the speed loop can respond to
minute inputs. Thisintegral element delays the operation of the servo system,
resulting in longer positioning settling time. Asthe value of the time constant
increases, the response becomes slower.

If theload inertiaislarge or the mechanical systemislikely to vibrate, make sure
that the speed loop integral time constant is large enough. Use the following for-
mulato calculate the optimum time constant.

Ti > 23X T X Kv
Where: T; = Integral time constant [s]
Ky = Speed loop gain (calculated from the above) [HZ]

Torgue Reference Filter Time Constant (Pn401)

If the mechanical system uses ball screws, torsional resonance may result. In
this case, the oscillation noise will be a high-pitched tone. The oscillation may
be minimized by increasing the time constant of the torque referencefilter. Like
the integral time constant, thisfilter causes a delay in the operation of the servo
system. Therefore, this constant must not be set to an excessively large value.

Position Loop Gain (Pn102)

The responsiveness of the servo system is determined by the position loop gain.
The response increases if the position loop gain is set to a high value, and the

time required for positioning will be shortened. In order to set the position loop
gain to ahigh value, therigidity and natural frequency of the mechanical system
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>

must be high.

The responsiveness of the whole servo system may become unstable if only the
position loop gain isincreased. Because the speed reference, as output from the
position loop, is likely to become unstable. Increase the speed loop gain while
observing the response.

Adjustment Method

1. Setthe position loop gain to acomparatively low value. Then increase the speed
loop gain set in Pn100 to within arange where there is no noise or oscillation.

2. Decrease the speed loop gain alittle from the value set in step 1. Then increase
the position loop gain to within arange where there is no overshooting or oscilla
tion.

3. Set the speed loop integral time constant in Pn101 while observing the position-
Ing settling time and the vibration of the mechanical system. If the constant is
too large, the positioning settling time will be too long.

4. Set thetorgue referencefilter to asmall value in Pn401 if the mechanical system
has shaft torsional resonance. |If the mechanical system generates oscillation
noise in a high-pitched tone, shaft torsional resonance may occur. In that case,
set Pn401 to alarger value.

5. Finaly, progressively make fine adjustments to parameters such as the position
loop gain, speed loop gain, and integral time constant to find the optimal points.

Function to Improve Response Char acteristics

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.

M ode Switch

Use the mode switch function to improve the transient characteristics of the servo
system if there is torque reference saturation at the time of acceleration or decelera-
tion. The speed loop in Pl (proportional and integral) control is switched over to P
(proportional) control when the operation speed exceeds the set value in this func-
tion.

Feed-forward Function

Theresponsivenessisincreased by using the feed-forward function. Thisfunctionis
not effective if the position loop gain is set to ahigh value. Adjust the feed-forward
set value of Pn109 as described below.

1. Adjust speed and position loops according to the method described on this page.
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2. Gradualy 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 ispossible to add a primary delay filter (to be set in Pn10A) to the feed-for-
ward function. The primary delay filter may prevent the positioning completion
signal from bouncing and the system speed from overshooting.

Bias Function

This function adds the bias set in Pn107 to the output (i.e., speed reference) of the
error counter if the number of accumulated pulses of the error counter exceeds the
bias increment width set in Pn108. The biaswill not be added if the output iswithin
the bias increment width. Asaresult, the number of accumulated pulses of the error
counter decreases and the time required for positioning can be shortened.

If the bias set value of Pn107 istoo large, the motor speed will be unstable. The
optimum bias value varies with the load, gain, and biasincrement width. Make bias
adjustments while observing the response. When not using this function, set Pn107

to 0.
Speed
P \\ N Motor speed without bias function
rseeee:aednce T Motor speed with bias function
I .
X /\:\ Time
| 1
Bias Bias increment width
PN107 OFF ON OEE (Accumulated pulse setting)
Pn108
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6.4.4

>

Gain Setting Reference Values

This section describes servo gain reference values.

Refer to the following for optimal gain adjustments according to the rigidity of the
mechanical system. Refer to these values and use the previously mentioned methods
to make gain adjustments. These values are for reference only and do not mean that
the mechanical system has good response characteristics or isfreefrom oscillation in
the specified ranges.

Observe the response by monitoring the response waveform and make the optimum
gain adjustments. If therigidity of the machinery ishigh, gain increments exceeding
the described ranges are possible.

Machineswith 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 Integral Time Constant

Speed Loop Gain (Pn100) (Pn101)

50 to 70s!

50 to 70Hz 5 to 20ms

>

Machineswith 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

Position Loop Gain (Pn102)

Speed Loop Gain
(Pn100)

Speed Loop Integral Time Constant
(Pn101)

30 to 50s!

30 to 50Hz

10 to 40ms

>

Machineswith 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 Integral Time Constant
(Pn101)

10 to 20s?

10 to 20Hz

50 to 120ms




Sigmall User’'s Manual Chapter 6: Servo Adjustment

IMPORTANT

. When theinertiaratio islarger than 10, start gain adjustments with the position and speed
loop gains dightly below the ranges given above and the speed loop integral constant
dlightly over the range.

. When the inertiaratio is much larger, start the gain adjustments with the position and
speed loop gains set to the smallest values and the speed loop integral constant to the
large value in the ranges given above.

In speed control operation, the position loop gain is set through the host controller.
If that is not possible, adjust the position loop gain with the speed reference input
gain in Pn300 in the servo amplifier. In speed control operation, the position loop
gain set in Pn102 is enabled in zero-clamp mode only. Position loop gain K, is

obtainable from the following formula.
\Y
o=

Position Loop Gain
Constant Speed Reference

Constant Error: The number of accumulated pulses
of the error counter at the above constant speed.

Where: K, (s1)

Vs (Pps)
e (Pulse)
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6.5 Analog Monitor

The analog monitor can be used to observe a variety of analog voltage signals.
Analog monitor signals must be observed through the CN5 connector using the

DE9404559 cable.
Black Black
L 1
ol (ol CN5
EIE EIEE |\
AN\
O ot ronerQ) 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

Speed/Torque Control,

Pn003.0 Analog Monitor 1 Default Setting: 2 Position Control
Pn003.1 Analog Monitor 2 Default Setting: 0 gggi?i%q cgg#goﬁ:ontrol,

The following monitor signals can be observed.

Settings in Pn003.0 Description

and Pn003.1 Monitor signal Observation gain
0 Motor speed 1Vv/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. Inthe case of torque or speed control mode, the position error monitor signal has no meaning.

2. The output voltage range of the analog monitor is 8V maximum. The polarity of the output voltage
will be changed if +8V is exceeded.
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7 UsingtheDigital 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.

A8 R = TS Lol @ = 1 o o S 7-2
7.1.1  Connecting the Digital Operator..........ccuoveveeeesiesreeeseese e ee e 7-2
712 FUNCHIONS. ...ttt st sttt ettt bbb b ne e 7-2
7.1.3  ReSEting SErVO AlGIMS .......cooiiiiieresie e 7-4
714  BasSiCMOAe SEIECHION ......ooeieieeee et 7-5
7.15  SatusSDisplay MOGE........ooeiiieieee e e 7-5
7.1.6  Operation in Parameter Setting MOde ..........ccooveeeienieenenie e 7-8
7.1.7  Operation in Monitor MOE..........cccceeiirieiieie e 7-15

7.2 APPHEDd OPEFELION.......cccviieeiecieeieeie st e e ste e s e e s e aesreesteeeesreeseeneensens 7-20
7.21  Operationin Alarm TracebaCk MOde........ccccevveieceeie e 7-21
7.2.2  JOG Operation Using the Digital Operator ..........cccevveveereeieseeresieeseennens 7-22
7.23  Automatic Adjustment of the Speed and Torque Reference Offset............ 7-25
7.24  Manual Adjustment of the Speed and Torque Reference Offset ................. 7-27
7.25  Clearing Alarm Traceback Data.........ccccvererererieeieieseese s 7-32
7.26  Checking the Motor MOAE] ...........cooeiiiniinieeeee e 7-34
7.2.7  Checking the SOftware VEIrSION..........cocoeviiierieniesee e 7-37
7.28  Origin SEarCh MOAEL ........ccoeivieecccece e 7-38
7.2.9  Initializing Parameter SEttiNgS.........ccccvieveereeieiiere et 7-42
7.210 Manua Zero Adjustment and Gain Adjustment of Analog Monitor Output7-43
7.211 Adjusting the Motor Current Detection OffSet .........ccceeeeveeieicevecseseennns 7-49
7.2.12  Write Protected SEttiNg........ccooeiirerinereseeeeeeee s 7-53
7.2.13  Clearing the Option Unit Detection Alarm..........ccoceveieneneneneneneseeenes 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 abuilt-in operator incorporating a
panel indicator and switches located on the front panel of the servo amplifier. This
type of digital operator isalso called a panel operator. The other oneis ahand-held
operator (i.e., the JUSP-OPO2A-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
e
oo oo o
= v
(T~
~J o \| OO
wASKANA < © \?;co)\ =
ne CN3
oo
0O
i
A single-purpose cable 03]
(JZSP-CMS00-1) is [0
used to connect the 0o

digital operator to the =
servo amplifier. ® Qe

Servo Amplifier

Note: If the hand-held digital operator is connected to the servo amplifier, the built-in panel operator does
not display anything.

7.1.2 Functions

The digital operator can be used for parameter settings, operating references, and
status displays.
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This section provides information on the keys and their functions available from the

initial displays.
o
Key Name Function
[: I l_] .
AT
. {1, RESET Key glraersr,ﬁ this key to reset the servo
SERVOPACK OPEI‘Q(IBX%\IR"
JUSP-OP02A-1
ALARM DSPL .
T * Press this key to select the status

display mode, auxiliary function
/\ || — DSPL/SET Key modg, parameter setting mode, or
SET monitor mode.
» This key is used for data selection

in parameter setting mode

o YASKAWA
Press this key to set each parameter
@ e 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 L2
Select Right Arrow Key ﬁgsc;]heasnged. The selected digit
Key .
» Press the Right Arrow key to shift
to the next digit on the right.
» Press the Left Arrow key to shift
Left Arrow Key to the next digit on the left.
Press this key to perform the JOG
SVON Key operation with the digital operator.
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Built-in Panel Operator

YASKAWA 200v
SERVOPACK

SGDM-

Key

Name

Function

OJOJOIO)
MODE/SET A V¥ patad

C

Up Arrow Key

U

Down Arrow Key

» Press this key to set parame-
ters or display the set values of
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.

O

paTAl 4

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.

7.1.3 Resetting Servo Alarms

Servo alarms can be reset using the digital operator.

>

>

Using the Hand-held Digital Oper ator
Pressthe RESET key in status display mode.

Using the Built-in Panel Operator

Pressthe 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 5.5.1

Using Servo Alarm and Alarm Code Outputs.

The servo alarm will be reset if the control power supply is turned OFF.

IMPORTANT

ing.

 If analarm is ON, reset the alarm after eliminating the cause of the alarm first. Refer to 9.2 Troubleshoot-
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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. The basic mode changes.

Power ON

Status display mode (Refer to (=
7.1.5 Status Display Mode) [

\

Auxiliary function mode (Refer R
to 7.2 Applied Operation) [l_ U] (] [ ]

Parameter Setting Mode (Refer to 7.1.6
Operation in Parameter Setting Mode) [

¥

Monitor Mode (Referto 7.1.7 (T Tl
Operation in Monitor Mode) [l U ] ]

| _ |
[ | ][]}

7.1.5 SatusDisplay Mode

In status display mode, bit data and codes are displayed to indicate the status of the
servo amplifier.

A Selecting Status Display Mode
The digital operator goes into status display mode when the digital operation is
turned ON.

A Data in Satus Display Mode

The screen contents in status display are different for speed, torque, and position
control modes.
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Speed and Torque Control M ode

Bit Data Code

M )

|
] [

Speed Coincidence* —_¢ _\

)
Control Power ON / \ N

Speed Reference input

BaseBlock —

TGON
Power Ready
Torque Reference Input

* Thisindicator is always lit when the Servopack isin torque control mode.

The following tables list and explain the meanings of bit data and code displaysin
Speed, and Torque Control Modes.

Bit Data and Meanings in Speed and Torque Control Mode

Bit Datum

Meaning

Control Power ON

Lit when servo amplifier control power is ON.

Baseblock

Lit for baseblock.

Not lit when servo is ON.

Lit when the difference between the motor speed and reference
speed is the same as or less than the value set in Pn503.
(The default value set in Pn503 is 10rpm).

TGON Lit if motor speed exceeds preset value
Preset value: Setin Pn502. (Default setting is 20rpm).

Lit if input speed reference exceeds preset value.
Specified value: Setin Pn502. (Default setting is 20rpm)

Lit if input torque reference exceeds preset value.
Preset value: 10% rated torque is default setting

Speed Coincidence

Speed Reference Input

Torque Reference Input

Lit when main power supply circuit is operating at normal level.
Not lit when power is OFF.

Power Ready

Codes and Meanings in Speed and Torque Control Mode

Code Meaning

Baseblock
Servo OFF (motor power OFF)

—
(=l
El

Run
Servo ON (motor power ON)

Forward Run Prohibited
CN1-42 (P-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit
Function.

| [
G || [
=

Reverse Run Prohibited
CN1-43 (N-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit
Function.

5
[N
al

]
[s]
al

Alarm Status
Displays the alarm number. Refer to 9.2 Troubleshooting.

]
(o]
)
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Position Control Mode

Bit Data Code
I_Ef_%
Positioning Completed ~_ _\ | |
Baseblock —1—— /— ’—’ ,—’
= — 1=
Control Power ON N TGON
Reference Pulse Input Power Ready

The following tables list and explain the meanings of bit data and code displaysin

Error Counter Clear Input

Position Control Mode.

Bit Data and Meanings in Position Control Mode

Bit Datum

Meaning

Control Power ON

Lit when servo amplifier control power is ON.

Baseblock

Lit for baseblock.
Not lit when servo is ON.

Positioning Completed

Lit if error between position reference and actual motor position
is below preset value.
Preset value: Setin PN500. (Default setting is 7 pulses).

/ITGON

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.

Power Ready

Lit when main power supply circuit is operating at normal level.
Not lit when power is OFF.

Codes and Meanings in Position Control Mode

Code

Meaning

]
=l
Eal

Baseblock
Servo OFF (motor power OFF)

(1|
C |

Run
Servo ON (motor power ON)

Q)
o |
| ]

Forward Run Prohibited
CN1-42 (P-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit
Function.

=N
G |
[n'

Reverse Run Prohibited
CN1-43 (N-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit
Function.

]
[s]
al

jux]
[
0]

Alarm Status

Displays the alarm number. Refer to 9.2 Troubleshooting.
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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.

See Appendix B List of Parameters.

Changing Parameter Settings

The parameter settings can be used to change parameter data. Check the permitted
range of the parametersin 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. Pressthe DSPL/SET key to select the parameter setting mode.

i _
1~

17
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.

3. Pressthe DATA/ENTER key to display the current data for the parameter
selected at step 2.

i
] |

4. Change the data as needed (to 85, in this example).
Pressthe L eft Arrow £ or Right Arrow (£ key to select the digit. The selected
digit will flash.

Pressthe Up Arrow ™ or Down Arrow W key to change the value.
Continue pressing the key until “00085” is displayed.
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ROICIOIO)
[ Y

5. Pressthe DATA/ENTER key to storethedata. The display will flash.
NN | 7 7/

] i ]

o o

/7 /7 1 N\

—

6. Pressthe DATA/ENTER key again to return to the parameter number display.

il _1Zpm
| ] [ ]

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. Pressthe MODE/SET key to select the parameter setting mode.

il _ |
' 1 T [ (]

—

2. Pressthe Up Arrow ™ or Down Arrow @ key to select the parameter number to
set. (Pn507 isselected in thisexample.)

3. Pressthe DATA/SHIFT key for aminimum of one second to display the current
data for the parameter selected in step 2.

i g,
Ly

——

4. Pressthe Up Arrow ™ or Down Arrow W key to change to the desired value of
“00085".

Asyou keep pressing the Up Arrow M AND Down Arrow W keys, and the
display changes faster.

5. Pressthe DATA/SHIFT key for aminimum of one second to save the data. The
display will flash.

NN

i

ij_j_i|iz

/7 7 1 N\

1N

|
e
A

AYTK

6. Pressthe DATA/SHIFT key once more for aminimum of one second to display
the parameter number again.

| P 'l [ B
||

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

 Pressthe DATA/SHIFT Key for amaximum of one second to shift to a higher (left) digit.
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A

Function Selection Parameters

Types of Function Selection Parameters

Thefollowing table showsthe parametersfor selecting servo amplifier functions.

Cateqor Parameter Name Default Important
gory Number Setting Note
PNnO00 gvvri]tcct;]%gSelectlon Basic 0000 (See 1)
Function Selection Application
Pn001 h 0000 Seel
Function Selection Switches 1 ( )
Parameters i i icati
PN002 gvvr?tcctrl]c;ns zelectlon Application 0000 (See 1)
Function Selection Application
Pn003 Switches 3 0002 —
Gain-related Application
Gain-related Param- Pnl0B Switches PP 0000 (See 2)
eters
Pn110 Online Autotuning Switches 0010 (See 2)
Position Control- Position Control Reference
related Parameter Pn200 Selection Switches 0000 (See 1)
Pn50A Input Signal Selections 1 2100 (See 1)
Pn50B Input Signal Selections 2 6543 (See 1)
Pn50C Input Signal Selections 3 8888 (See 1)
Sequence-related : :
Parameters Pn50D Input Signal Selections 4 8888 (See 1)
Pn50E Output Signal Selections 1 3211 (See 1)
Pn50F Output Signal Selections 2 0000 (See 1)
Pn510 Output Signal Selections 3 0000 (See 1)

IMPORTANT

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

il
1|

I
it

Hexadecimal display for each digit

Parameters setting

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 avalue
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 digitsin the display are assigned.

I
I
|

e
Pl

I
Ll
0 digit
L1 digit
2 digit
3 digit

[

Distribution of parameter digits
Designation Meaning
Pn000.0 Indicates the value entered at the O digit of parameter Pn000.
Pn000.1 Indicates the value entered at the 1 digit of parameter Pn00O.
Pn000.2 Indicates the value entered at the 2 digit of parameter Pn00O.
Pn000.3 Indicates the value entered at the 3 digit of parameter Pn000.
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A

BElEEE]

Changing Function Selection Parameter Settings

Using the Hand-held Digital Oper ator

1. Pressthe DSPL/SET key to select the parameter setting mode.

N
1l

]
'l ([

——!
——

2. Select the parameter number to be set.

Pressthe Left Arrow £ or Right Arrow (£ key to select the digit. The selected
digit will flash.

Pressthe Up Arrow ™ or Down Arrow W key to change the value. (Pn000 is
selected in this example.)

3. Pressthe DATA/ENTER key to display the current data of the parameter
selected in the above step 2.

Digitlo be se

\l/
_ll_l =il
I | (| O A T
VA RN

|
—

4. PresstheLeft Arrow £ or Right Arrow £ key to select the digit.

Digit to be set

\1/
BlINN

e
/1\

5. Pressthe Up Arrow ™ or Down Arrow W key to select the value defined as a
function setting for the selected digit.

Digit to be set

_m
|

—

\1/
g i\
] il

/1N

——
——

Repeat the above steps 4 and 5 for changing the data as required.

6. Pressthe DATA/ENTER key to save thedata. The display will flash.
NN\ 7 7/ ,

_nlnl iln
o] o
’~7—~7 s\
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7. Pressthe DATA/ENTER key once more to return to the parameter number
display.

I _ i
oo

This has changed the 1 digit of parameter Pn000 to “1”.

Using the Built-in Panel Operator

BEEEE 1. Pressthe MODE/SET key to select the parameter setting mode.

e il
Tl (1 T G

2. PresstheUp Arrow ™ or Down Arrow W key to select the parameter number to
be set. (Pn000 is selected in this example.)

3. Pressthe DATA/SHIFT key for aminimum of one second to display the current
data for the selected parameter.

Digit to be set
\1/
_Il_l ||
| (N (] [N}
71\
4. Pressthe DATA/SHIFT key to select the digit to be set.

Digit to be set

—

\I1/
_Il‘ | (wil=
I

1 i
| W] ] (] [
/1\

5. Pressthe 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/

_ji
I lll_l 1| 1|
/1\

——

Repeat the above steps 4 and 5 for changing the data as required.
6. Pressthe DATA/SHIFT key for aminimum of one second to save the data. The

display will flash.
DNz,
mjufu] ifis
r7—7 <
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7. Pressthe DATA/SHIFT key once more for aminimum of one second to return
to the parameter number display.

I_I 1~
1~

~l
I

|
_

This has changed the 1 digit of parameter Pn000 to “1”.
7.1.7 Operation in Monitor Mode

The Monitor Mode can be used for monitoring the reference values, 1/0 signad
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

[BEEaE 1. Pressthe DSPL/SET key to select the monitor mode.

i

11 llllll
11l

2. Pressthe Up Arrow ™ or Down Arrow W key to select the monitor number to
be displayed.

3. Pressthe DATA/ENTER key to display the monitor number selected in the
above step 2.

Data
1

— |l
1| 2|

Tl
1

4. Pressthe DATA/ENTER key once more to return to the monitor number
display.

| _ i
'] (][Nl ] [}

With the Built-in Panel Oper ator

@ 1. Pressthe MODE/SET key to select the monitor mode.

1l _|i
LI

"l
I

1
_

iR
i

2. Pressthe Up Arrow ™ or Down Arrow W key to select the monitor number to
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be displayed.

3. Pressthe DATA/SHIFT key for aminimum of one second to display the
monitor number selected in the above step 2.

4. Pressthe DATA/SHIFT key once more for a minimum of one second to return

Data

—

i
| /] (M

to the monitor number display.

I _
i

This compl etes the example procedure for displaying 1500, the contents of
monitor number Un0Q0.

A Contents of Monitor Mode Display
The following table shows contents of the monitor mode display.
Monitor . . .
Number Monitor Display Unit Comments
Un000 Actual motor speed rpm —
Un001 Input speed reference rpm (See note 3 below)
Un002 Internal torque reference % Value for rated torque
Un003 Rotation angle 1 pulses Number of pulses from the origin
un004 Rotation angle 2 degree Angle (electrical angle) from the origin
Un005 Input signal monitor — (See note 1 below)
Un006 Output signal monitor — (See note 1 below)
Input reference pulse
Un007 speed rem (See note 4 below)
Un008 | Error counter value refirnei?ce Positional error (See note 4 below)
Un009 | Accumulated load rate % Value for the rated torque as 100%
0 Displays effective torque in 10s cycle.
UnOOA | Regenerative load rate o% Value for the processable regenerative power as 100%
0 Displays regenerative power consumption in 10s cycle.
Power consumed by DB Value for the processable power when dynamic brake
Un00OB ) % 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
Un00D | Feedback pulse counter — In hexadecimal
Note: 1. Referto Sequence 1/O Sgnal Monitor Display on the next page.

2.
3.
4

Refer to Reference Pulse/Feedback Pulse Counter Monitor Display on 19.
Displayed only in speed control mode.
Displayed only in position control mode.
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A Sequence /O Signal Monitor Display

The following section describes the monitor display for sequence 1/0 signals.

Input Signal Monitor Display

il afrafi1]s

'l I I 011 1] Top:  ON=Highleve

ottom: ON = Low level

87654 321 Number

LED Number Input Terminal Name Default Setting
1 SI0 (CN1-40) /S-ON
2 SI1 (CN1-41) /P-CON
3 SI2 (CN1-42) P-OT
4 SI3 (CN1-43) N-OT
5 Sl4 (CN1-44) IALM-RST
6 SI5 (CN1-45) /P-CL
7 SI6 (CN1-46) IN-CL
8 (CN1-4) SEN

Note Referto5.3.3 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 isON (Servo ON at “L” signal)

¢ When/S-ON signal is OFF

rnrnria

——
—
—

I ek
87654321

<+— The bottom segmen
of number 1 is lit.

S —

-_
N| -
O | ==
O | ==
I
W | ==

<— The top segment o

number 1 is lit.

e When P-OT signal operates (Operates at “H” signal)
¥ The top segment of

——

N
ne
5

4321

YR
TR

87 6

number 3 is lit.
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Output Signal Monitor Display

I nn i1 1y op: ON = High level
Iy I 1|l 1] Bottom: ON=Low level

765 4321 Number

——

LED Number Output Terminal Name Default Setting

1 (CN1-31, -32) ALM

2 SO1 (CN1-25, -26) /COIN or /V-CMP

3 SO2 (CN1-27, -28) ITGON

4 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 Sgnal 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 (dlarm at “H”)

I 11 1J1315] only the top segment
e o of number 1 islit.

o~

765 4 321 Number
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A 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 procedureis asfollows:

Using the Hand-held Digital Oper ator

GEEEE 1. Pressthe DSPL/SET key to select the monitor mode.

2. Pressthe Up Arrow ™ or Down Arrow W key to select “Un00C” or “Un00D”.

3. Pressthe DATA/ENTER key to display the data for the monitor number
selected in the above step.

N O 1
1

4. Pressthe Up Arrow ™ or Down Arrow W key to aternately display the
leftmost and the rightmost 16-bit data.

| O | O 1|
NININIRIEEEaad N N

BIINIE]
T [N

—

Leftmost 16-bit Data Rightmost 16-bit Data

5. Pressboth the Up Arrow ™M AND Down Arrow W keys simultaneously to clear
the 32-bit counter data.

6. Pressthe DATA/ENTER key once more to return to the monitor number
display.

Using the Built-in Panel Operator

=]
i EE
= NE
I
i
[EEY

Pressthe MODE/SET key to select the monitor mode.
fCOO0)

oo 2. Pressthe Up Arrow ¥ AND Down Arrow @ keys to select “Un00C” or
“Un00D”.

3. Pressthe DATA/SHIFT key for aminimum of one second to display the data
for the monitor number selected in the above step.

N Y B I
] Y

4. Pressthe Up Arrow ™ or Down Arrow W key to alternately display the
leftmost 16-bit data and rightmost 16-bit data.

I 1\
NI NI RN R asd | W] ] ][N

Leftmost 16-bit Data Rightmost 16-bit Data

——
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5. Pressboth the Up Arrow ™ AND Down Arrow W keys simultaneously to clear
the 32-bit counter data.

6. Pressthe DATA/SHIFT key once more for aminimum of one second to return
to the monitor number display.

7.2 Applied Operation

This section describes how to apply the basic operations using the digital operator to run
and adjust the motor. Read the basic operations described in 7.1 Basic Operation before
proceeding to this section.

Parameters for applied operation can be set in the auxiliary function mode. The following
table shows the parametersin the auxiliary function mode.

PSLar:]nbeetcrar Function Comments
Fn000 Alarm traceback data display —
Fno01 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

FnoO07 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).
Fn0OB Manual adjustment of torque reference offset

FnooC Manual zero-adjustment of analog monitor output

FnOOD Manual gain-adjustment of analog monitor output

FnOOE Automatic offset-adjustment of motor current detection signal

FnOOF Manual offset-adjustment of motor current detection signal

Fn010 Password setting (protects from parameter changes)

Fn011 Motor models display —
Fn012 Software version display

Fno13 ggerlrr:]ggcl\clllhjrlg-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 PnAAA are displayed as shown below if their write protect
is set (FN010). These parameters cannot be changed.

[,': rle ,’: ,_] Flashing for one second

—
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7.2.1 Operation in Alarm Traceback Mode

The Alarm Traceback Mode can display up to ten alarms that have occurred, thus
making it possible to check what kind of alarms have been generated.

The alarm traceback datais not cleared on alarm reset or when the servo amplifier
power isturned OFF.

The data can be cleared using the specia “clear alarm traceback mode.” Refer to
7.2.5 Clearing Alarm Traceback Data for details.

1 it

_I 1)1 1
I A Code

See the table of
Alarm Sequence Number alarms.
The higher the number,
the older the alarm data.

>

Checking Alarms

Follow the procedure below to determine which alarms have been generated.

Using the Hand-held Digital Operator

RIS 1. Pressthe DSPL/SET key to select the “ Displaying alarm traceback data
(Fn000)” in the auxiliary function mode.

— — 1|11 | Alarm Traceback
1|1_1 | Display

il
ol (| (] [

2. Pressthe DATA/ENTER key, and the alarm traceback data will be displayed.

3. Pressthe 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. Pressthe MODE/SET key to select the “Displaying alarm traceback data
S (Fn000)” in the auxiliary function mode.

i

I Alarm Traceback
I_I | Display

[
I

—

|

2. Pressthe DATA/SHIFT key for aminimum of one second to display the darm
traceback data.

3. Pressthe Up Arrow ™ or Down Arrow W key to scroll the alarm sequence
numbers up or down and display information on previous alarms.
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The higher the leftmost digit (alarm sequence number), the older the alarm data.
For descriptions of each alarm code, refer to 9.2 Troubleshooting.
The following are operator-related alarms which are not recorded in the traceback

data.
Display Description
:_ |,'—’ ,'— ,’ ,’:_,’ Digital operator transmission error 1
,' |,’—’ ,'— ,'_,’ ,’ Digital operator transmission error 2
l, l, - l,_l’ == No error detected.

Note: Alarm traceback datais not updated when the same alarm occurs repeatedly.

7.2.2 JOG Operation Using the Digital Operator

A CAUTION

» Forward run prohibited (/P-OT) and reverse run prohibited (/N-OT) signals are not effective during JOG
operations using parameter FN0O02.

Operation from the digital operator allowsthe servo amplifier to run the motor. This
allows rapid checking of motor’srotation direction and speed setting during machine
setup and testing, saving the time and trouble of connecting to a host controller.

For motor speed setting procedure, refer to 7.1.6 Operation in Parameter Setting
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Mode and 5.3.2 JOG Speed.
Panel e Servo amplifier
Operator SoDH-
1z
eeee,

Power —

Servomotor

=

B
©
ano

Operation procedure using the digital operator is described on the following pages.

Using the Hand-held Digital Operator

BEEige)

1. Pressthe DSPL/SET key to select Fn002 in the auxiliary function mode.

nny_
1

(] =

_r
I~ M|

2. Pressthe DATA/ENTER key to select the digital operator operation mode.
Operation is now possible using the digital operator.

- i
| [ [} [N

3. Pressthe SVON key to set to the servo ON state (with motor power turned ON).
- |
_I

il
1

—

4. Pressthe Up Arrow M or Down Arrow W key to operate the motor. The motor
keeps operating while the key is pressed.

S
\Q@'

Motor Forward
Rotation

Rotation

Pressthe MODE/SET key, and the display will revert to Fn002. Thissetsto the

servo OFF state (with motor power turned OFF). Alternatively, pressthe SVON
Key to set to the servo OFF state.

11
i

Il

I "1
'l (1l

This ends JOG operation under digital operator control.
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Using the Built-in Panel Operator

ROICIOIO)
[ Y

@@@ 1. Pressthe MODE/SET key to select Fn002 in the auxiliary function mode.

iz

Tl T 1 ] [ O

Pressthe DATA/SHIFT key for aminimum of one second to select the Panel
Operator Operation Mode. Operation isnow possible using the panel operator.

|
_I

il
1

—

Pressthe MODE/SET key to set to the servo ON (with motor power turned
ON).

I
i

Pressthe Up Arrow ™ or Down Arrow W key to operate the motor. The motor
keeps operating while the key is pressed.

S— 7

e

Motor Forward Motor Reverse
Rotation Rotation

Pressthe MODE/SET key to set to the servo OFF state (with motor power
turned OFF). Alternatively, pressthe DATA/SHIFT key for aminimum of one
second to set to the servo OFF state.

Pressthe DATA/SHIFT key for aminimum of one second, and the display will
revert to Fn0O02 in the auxiliary function mode.

iz
1~ o

This ends JOG operation under panel operator control.

The motor speed for operation under digital operator control can be changed with a
parameter:

Parameter

Setting

Signal
g (rpm)

Application

Pn304

Jog Speed Default Setting: 500 Speed Control

Note: The rotation direction of the servomotor depends on the setting of parameter Pn000.0 “Rotation
Direction.” The above example shows a case where Pn000.0 isset 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 OV
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

Reference ’
voltage

voltage e Offset

, [ automatically
/ ,
/ ’
4
4

adjusted in
Servo amplifier
Speed or .
tol?que Automatic offset .’ tso‘?gﬁg o
reference adjustment ’ reference

- Offset

After completion of automatic offset adjustment, the amount of offset isstored 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 Soeed and Torque Reference Offset for
details.

The zero-clamp speed control function is available to force the motor to stop while
the zero speed referenceis 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

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

i
I~

__

milE]
'Rl

3. Select the parameter FnOO9.

I (M|
I~ a

|
—

— —

Pressthe Left Arrow ‘& or Right Arrow & key to select the digit.

Pressthe Up Arrow ™ or Down Arrow W key to change the value.
4. Pressthe DATA/ENTER key, and the display will be as shown below.

|

|- -
[l [l Tl B [

5. Pressthe MODE/SET key, and the following display will flash for one second.

I~ ||': |:" |
The reference offset will be automatically adjusted.

. — |-
Flashing for —» == - -
one second Fp_q — !

!
|z

~I—

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

- B[]
i

I
I~

—

This compl etes the speed/torque reference offset automatic adjustment.
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L

SGDM

[

FOICIOIO)
Qcvsce @

1.2.4

Using the Built-in Panel Operator

1. Input the (intended) OV reference voltage from the host controller or external
circuit.

Servomotor

0V Speed
or Torque
Host Reference \J

Controller >

Servo OFF Slow Rotation
(Servo ON)

Servo amplifier

2. Pressthe MODE/SET key to select the auxiliary function mode.

_|_| i
=

3. PresstheUp Arrow ™ or Down Arrow W key to select the parameter Fn009.
Il

= _ |l
'l | (1 T

4. Pressthe DATA/SHIFT key for aminimum of one second, and the display will
be as shown below.

—|C|z —
llLl N

5. Pressthe MODE/SET key, and the following display will flash for one second.
The reference offset will be automatically adjusted.

1 I : _ |l
S| | Hashing for —> el il I I

= one second - -

6. Pressthe DATA/SHIFT key for aminimum of one second to return to the
auxiliary function mode display.

1 _|rric

_
oy

This compl etes the speed/torque reference offset automatic adjustment.
Manual Adjustment of the Speed and Torque Reference Offset

Manual speed/torque reference offset adjustment is useful in the following
situations:

» If aposition loop isformed with a host controller and the error zeroed-out when
the motor was stopped in servo lock (zero reference).

* Todeliberately set the offset to some value.

This mode can also be used to check the data set in the Automatic Reference Offset
Adjustment Mode.

In principle, this mode operates in the same way as the Automatic Reference Offset
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Adjustment Mode, except that the amount of offset is directly input during the
adjustment. The offset amount can be set in the speed reference or torque reference.
The offset setting range and setting units are as follows:

Reference Speed or Reference Torque

'y
Offset Setting
Range
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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A Manual Adjustment of Speed Reference Offset
Follow the procedure below to manually adjust the speed reference offset.

Using the Hand-held Digital Operator

a8as 1. Pressthe DSPL/SET key to select the auxiliary function mode.

| _|inm
=

2. Select the parameter FnOOA.
Pressthe Up Arrow ™ or Down Arrow @ key to select the digit.
Pressthe Up Arrow ™ or Down Arrow W key to change the value.

| _lmc
I~

3. Pressthe DATA/ENTER key, and the display will be as shown below. The
manual adjustment mode for the speed reference offset will be entered.

- [ |
| I ] el T

4. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.

_
i

5. PresstheLeft Arrow £ or Right Arrow £ key, to display the speed reference
offset amount.

NN
11N

|
1|

6. Pressthe Up Arrow ™ or Down Arrow W key to adjust the amount of offset
(adjustment of the speed reference offset).

7. Pressthe Right Cursor Key to return to the display shown in the above step 4.

——

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

—_|_pir
'l (| T T [

This compl etes the speed reference offset manual adjustment.

Using the Built-in Panel Operator

EEEEE 1. Pressthe MODE/SET key to select the auxiliary function mode.

e @ il
|
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2. PresstheUp Arrow ™ or Down Arrow W key to select the parameter FnOOA.

| _lmc
I~

3. Pressthe DATA/SHIFT key for aminimum of one second, and the display will
be as shown below. The manual adjustment mode for the speed reference offset
will be entered.

[ ]
] Ul [

4. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.

[ ] ]
1 [

5. Pressthe DATA/SHIFT key for less than one second to display the speed
reference offset amount.

i\
i

—
—
—

6. Pressthe Up Arrow ™ or Down Arrow W key to adjust the amount of offset
(adjustment of the speed reference offset).

7. Pressthe DATA/SHIFT key for less than one second to return to the display
shown in the above step 4.

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

!
I

1

|
'l (]

——

This compl etes the speed reference offset manual adjustment.
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A Manual Adjustment of Torque Reference Offset

Follow the procedure below to manually adjust the torque reference offset.

Using the Hand-held Digital Operator

BEEEH 1. Pressthe DSPL/SET key to select the auxiliary function mode.
—l_lm

i
2. Select the parameter FnOOB.

—_

|
1

Pressthe Left Arrow £ or Right Arrow (£ key to select the digit.
Press the Up Arrow ™ or Down Arrow @ key to change the value.

=l ]
T (] (] (A [
3. Pressthe DATA/ENTER key, and the display will be as shown below. The

manual adjustment mode for the torque reference offset will be entered.

_ l_na
|l ICI |7

4. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.

10
[l [

5. Pressthe Left Arrow £ or Right Arrow (£ key to display the torque reference
offset amount.

I~
I_I

NiINlIN
s

——

6. Pressthe Up Arrow ™ or Down Arrow W key to adjust the offset amount
(adjustment of torque reference offset).

7. PresstheLeft Arrow (£ or Right Arrow (£ key, and the display will beas
shown above in step 4.

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

=
|

I
I

i
i

I~

!

This compl etes the torque reference offset manual adjustment.
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L

SGDM

[

FOICIOIO)
Qcvsce @

7.25

Using the Built-in Panel Operator

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

N
I

(I
]

I
i

—

I
L

2. PresstheUp Arrow ™ or Down Arrow W key to select the parameter FnOOB.

||
'l (w1 () (I [

——

3. Pressthe MODE/SET key for aminimum of one second, and the display will be
as shown below. The manual adjustment mode for the torque reference offset
will be entered.

_ |
1 ICIr |

4. Turn ON the Servo ON (/S-ON) signal. The display will be as shown below.

]
1

2
I—I~

5. Pressthe DATA/SHIFT key for less than one second, to display the torque
reference offset amount.

i\l
1] (]

—
—
—

6. Pressthe Up Arrow ™ or Down Arrow @ key to adjust the offset amount,
(Adjustment of torque reference offset).

7. Pressthe DATA/SHIFT key for less than one second, and the display will be as
shown in the above step 4.

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

. _

il
'l ] ] (] [

This compl etes the torque reference offset manual adjustment.
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
isnot an dlarm code. Refer to 7.2.1 Operation in Alarm Traceback Mode for details.

Follow the procedure below to clear the alarm traceback data.
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BElEEE]

Using the Hand-held Digital Oper ator

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

i 'mln]
i

I
1~ ||

—

2. Select the parameter FnOO6.
Pressthe Left Arrow £ or Right Arrow (£ key to select the digit.
Pressthe Up Arrow ™ or Down Arrow @ key to change the value.

— NI
1~

3. Pressthe DATA/ENTER key, and the display will be as shown below.
cFE
'l (/8
4. Pressthe MODE/SET key to clear the alarm traceback data. The following

display will flash for one second, and, after the alarm traceback datais cleared,
the display will return to the one in the above step 3.

I——

I

I — ' ! — |1
=l Flashing for — = |— -
ey ] one second [ ] [ [

5. Pressthe DATA/ENTER key to return to the parameter code display.

I~—

| _lri|C
I~ o

This compl etes the alarm traceback data clearing procedure.
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Using the Built-in Panel Operator

@@@@ 1. Pressthe MODE/SET key to select the auxiliary function mode.

ROIOIOIO) p—
[ ——" ,_
I

NN
o

—5

I
I

——

2. Pressthe Up Arrow ™ or Down Arrow @ key to select the parameter Fn006.

_ i\
iz

|

—

3. Pressthe DATA/SHIFT key for aminimum of one second, and the display will
be as shown below.

I |1

LI | A | 1}

——
I

4. Pressthe MODE/SET key to clear the alarm traceback data. The following
display will flash for one second, and, after the alarm traceback datais cleared,

the display will return to the one shown above in step 3.
= ‘ ; =

l_l’ 1~ ,’— Flashing for e - 'l -

—l— — one second —

I“

5. Pressthe DATA/SHIFT key for aminimum of one second to return to the
parameter code display.
Cl _ |1 all=
i

This compl etes the alarm traceback data clearing procedure.

I—

=
|

7.2.6 Checking the Motor M odel
Set the parameter FnO11 to select the Motor Model Check Mode. Thismodeisused
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

RIS 1. Pressthe DSPL/SET key to select the auxiliary function mode.
— I ,I ,I 'l I

I— |y _

2. Select the parameter Fn011.
Pressthe Left Arrow ‘< or Right Arrow £ key to select the digit.
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Pressthe Up Arrow ™ or Down Arrow W key to change the value.

—l_p oo
Tl I ) TN ] BT B

3. Pressthe DATA/ENTER key to display the servomotor model and voltage

code.
—_i i
= e
Voltage Servomotor Mode
Voltage Servomotor Model
Code Voltage Code Servomotor Model
00 100V or 140Vpc 00 SGMAH
01 200V 5 Of 280V 01 SGMPH
02 4OOVAC or 560VDC 02 SGMSH
03 SGMGH-AA (1500rpm)
04 SGMGH-AB (1000rpm)
05 SGMDH
06 SGMUH

4. Pressthe MODE/SET key to display the Servomotor capacity.

,—,I,—' = i Capacity: Displayed value x 10W.
I I

I
o In this example, the capacity is 100W.

—

5. Pressthe DSPL/SET key to display the encoder type and resol ution code.

(T
] 1|0
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. Pressthe DSPL/SET key to display the servo amplifier’s special
(Y-specification) code.

"1 This example shows specification
11| 1y code “Y10” (indicated in decimal).




Sigmall User’'s Manual Chapter 7: Using the Digital Operator

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

Pressing the DATA/ENTER key after the above displaysin steps 3to 5 will also
return to the auxiliary function mode display.

1| 1]
] o] o

This compl etes checking motor type procedure.

Using the Built-in Panel Operator

BEEEE 1. Pressthe MODE/SET key to select the auxiliary function mode.

@ - wiTwile
.?@. I nrnri
oy

2. PresstheUp Arrow ™ or Down Arrow W key to select the parameter Fn011.
= |’ | |

bl

| 1] o

3. Pressthe DATA/SHIFT key for aminimum of one second to display the
servomotor model and voltage code.

1 g
' | A1 ] [

——

Voltage Servomotor Mode
Voltage Servomotor Model
Code Voltage Code Servomotor Model
00 100V ¢ or 140Vpe 00 SGMAH
01 200V zc Of 280V 01 SGMPH
02 400V ¢ or 560V 02 SGMSH
03 SGMGH-AA (1500rpm)
04 SGMGH-AB (1000rpm)
05 SAGMDH
06 SGMUH

4. Pressthe MODE/SET key to display the Servomotor capacity.

—_nim

=il ol Capacity: Displayed value x 10W.
[ ) (]

I
[} In this example, the capacity is 100W.

—

5. Pressthe MODE/SET key, and the encoder type and resolution code will be
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displayed.
[ U
] 1|0
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. Pressthe MODE/SET key to display the servo amplifier’s specia

(Y-specification) code.

U

I

I

J

I

This example shows specification

I

1
I code “Y10” (indicated in decimal).

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

Pressing the DATA/SHIFT key after the above displaysin steps 3 to 5 will also

return to the auxiliary function mode display.

_l_|m
—

I
I

I
I

This compl etes the motor type checking procedure.

7.2.7 Checking the Software Version

BEEige)

Set FN012 to select the Software Version Check Mode.
This mode is used for motor mai ntenance.

Follow the procedure below to check the software version.

Using the Hand-held Operator

1. Select the parameter Fn012.

2. Pressthe DATA/ENTER key, and the servo amplifier software version will be
displayed.

Software Version Display

I

I~
I

I~
Tl

I~
[N}

1
I

| Software

Version

3. Pressthe DSPL/SET key, and the software version of the encoder mounted on

-37
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the motor will be displayed.

Software Version Display

__
__l
J

|
— i

I
I

e

Software Version

4. Pressthe DATA/ENTER key to return to the parameter code display.

I s iy

— 1 1
I

This completes the checking software

Using the Built-in Panel Operator

@gj@ 1. Select the parameter Fn012.

BOC)

version procedure.

e 2. Pressthe DATA/SHIFT key for aminimum of one second to display the servo

amplifier software version.

3. Pressthe MODE/SET key to display the encoder software version.
4. Pressthe DATA/SHIFT key for aminimum of one second to return to the

parameter code display.

7.2.8 Origin Search Modd

A CAUTION

ations using parameter FNOO3.

 Forward run prohibited (/P-OT) and reverse run prohibited (/N-OT) signals are not effective during jog oper-

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
couplings.

origin search without connecting the

The speed for executing the origin search is 60rpm.

L]

=

For aligning the motor
shaft with the machine

[/ [//77]

]

Mechanical origin

The following conditions must be met to perform the origin search operation.
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e If the Servo-ON input signal (/S-ON) is ON, turn it OFF.

* Release the Servo-ON signal mask if the parameter Pn50A.1 is set to 7, and the
servo has been set to be always ON.

Follow the procedure on the next page to execute the origin search.
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BElEEE]

Using the Hand-held Digital Oper ator

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

I
I~

I
_

—_

1
i

2. Select the parameter Fn003.
Pressthe Left Arrow £ or Right Arrow £ key to select the digit.

Press the Up Arrow =/ or Down Arrow ¥ key to change the value.

i 2
i

I

!

3. Pressthe DATA/ENTER key, and the display will be as shown below.

|1

I 1

4. Pressthe SVON key, and the display will be as shown below. Now it isready
for executing the origin search.

|
] 11

5. Hold down the Up Arrow ™ or Down Arrow W key to execute the origin
search.

When the parameter is set to Pn000.0 = O (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 I~ |1Z| _ | Keeps flashing until

| Down: Reverse 1 o jn search is completed

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

[y ]
i

!

||
'l (] (]

This compl etes the origin search operation.
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Using the Built-in Panel Operator

@@@ 1. Pressthe MODE/SET key to select the auxiliary function mode.

— —1 —
[ | _ ||
1i_t

I
I~ i

Il
Ll

2. PresstheUp Arrow ™ or Down Arrow W key to select the parameter Fn003.

|

] =
|l

(I -
I

11
11

3. Pressthe DATA/SHIFT key for aminimum of one second, and the display will
be as shown below.
_| Irl=]- ]
I ]l

4. Pressthe DSPL/SET key, and the display will change as shown below. Now it
is ready for executing the origin search mode.

I 1

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.

Keeps flashing until
—|_ origin search is
Al completed.

_I 1| _ |Yp: Forward
1 1 Down: Reverse

—_—

6. Pressthe DATA/SHIFT key for aminimum of one second to return to the

auxiliary function mode display.
—_
— |
This compl etes the origin search operation.

1| 1
1
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7.2.9

Initializing Parameter Settings

Thisfunction is used to restore all the parameters to the default settings (standard

factory settings).

IMPORTANT

« Initialize the parameter settingswith the servo OFF.
« After performing the procedure, cyclethe power to restore all the parametersto the default settings.

BEEEE

Follow the procedure below to initialize parameter settings.

Using the Hand-held Digital Operator

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

iIZ_

'l [ T TR [

2. Select the parameter Fn0O05.

Pressthe Left Arrow £ or Right Arrow £ key to select the digit.
Pressthe Up Arrow ™ or Down Arrow W key to change the value.

Zl_lrn-
I i

I
‘win

3. Pressthe DATA/ENTER key, and the display will be as shown below.

| 11

o 1 T 1

4. Pressthe DSPL/SET key, and the display will be as shown below. The

parameters will be initialized.

I initialization

[ | I 11 Flashing during End
1 —

]

L] [

—
-
———

(|

one second

Flashing for — el D1

i|i_
iz

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

—l_p iz
1

17l
'l (| [ [

This completes the initialization of parameter settings.
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Using the Built-in Panel Operator

L

SGDM

[

ROIOIOIO) = —1—=
[

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

I
!

——

| _|rir
' ]I

~1
I

—

2. PresstheUp Arrow ™ or Down Arrow @ key to select the parameter Fn005.

—Zl_lmr

'l (] T [}

T
1

3. Pressthe DATA/SHIFT key for aminimum of one second, and the display will

be as shown below.

| Y
] if| 1

e

4. Pressthe MODE/SET key, and the display will be as shown below. The

parameters will be initialized.

o 1 1o Flashing during
I i e initialization — tnd
| - , ol ] 1|
'w] (]l Flashing for ~ — =) i i|ic
one second

5. Pressthe DATA/SHIFT key for aminimum of one second to return to the

auxiliary function mode display.

1 _ |

I~
‘| [ (]

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.

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. Thegain
adjustment function can be changed to match the sensitivity of the measuring
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system.

Monitor Output Voltage
A

Gain Adjustment

.

f

Zero Adjustment

g Setting Unit
Zero Setting Range: +2V C 17mV/LSB
Gain Setting Range: 50 to 150% C 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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A

BEBEE]

Manual Zero Adjustment of Analog Monitor Output

Follow the procedure below to execute the manual zero adjustment of analog
monitor output.

Using the Hand-held Digital Oper ator

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

I l

iy

|
il

2. Select the parameter FnOOC.

Pressthe Left Arrow '€ or Right Arrow £ key to select the digit.
Press the Up Arrow ™ or Down Arrow & key to change the value.

I

Cl_lmlm
'l ' ] (N (M

3. Pressthe DATA/ENTER key, and the display will be as shown below.

I 1

[ o p

4. Pressthe DSPL/SET key. Each timethe MODE/SET key is pressed, the
monitor output will toggle between the displays for the two channels shown
bel ow.

DSPL/SET Key Data Display
[l [ | O I O I [ | I
[l_ 1| 1 _ l_l] . [l_ | l_l]
Displayed
alternately

5. PresstheLeft Arrow £ or Right Arrow (£ keytodlsplaytheanalog monitor

output data. Pressing the Left Arrow £ or Right Arrow (£ key again will
return to the display shown in the above step 3 or 4.

LEFT Cursor Key
(RIGHT Cursor Key)  pjta Dis lay

—_| 0 < > i
[l_ ||_| Z l_l] . [ s l_l]
Displayed

alternately

6. PresstheUp Arrow ™ or Down Arrow W key to perform zero adjustment of the
analog monitor output.

[

7. When zero adjustment has been completed for the two channels, press the
DATA/ENTER key to return to the auxiliary function mode display.

|‘| ||

UNEN ) [ .

Data Setting Change
I » | =Ty o1
I l] [ 1 l]

1
1L

——

NN
I

—_

(] [ [
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This completes the manual zero adjustment of the analog monitor output.

Using the Built-in Panel Operator

BEEEE 1. Pressthe MODE/SET key to select the auxiliary function mode.

Lo I N
_I[_t]i l]

I~ |

~—
——

2. Pressthe Up Arrow ™ or Down Arrow & key to select the parameter Fn0OC.
[ | =i| i 1‘]
11|

3. Pressthe DATA/SHIFT key for aminimum of one second, and the display will
be as shown below.
Tkl o)

4. Pressthe MODE/SET key. Eachtimethe MODE/SET key is pressed, the
monitor output will toggle between the displays for the two channels shown
bel ow.

—_

——

MODE/SET Key

|1 1 < > |||

[l_ 1| 1| _ l:l] _ [l_ |l_l _|_ :j]
Displayed
Alternately

5. Pressthe DATA/SHIFT key for less than one second, and the analog monitor
gain parameter will be displayed. Pressing the DATA/SHIFT key again for less

than one second will return to the display shown in the above steps 3 or 4.
Data Display

DATA/SHIFT Key —T—T T
ninlixln
(] (] [ [

||
FHE o)
Displayed

Alternately

6. PresstheUp Arrow ™ or Down Arrow @ key to perform zero adjustment of the
analog monitor output.

a3

7. When zero adjustment has been completed for the two channels, press the
DATA/SHIFT key for aminimum of one second to return to the auxiliary
function mode display.

Data Setting Change

I i) o
ll] ’[ ] 1

I
L

——

|
it

—_

Z|_ |
I~

I:—

This completes the manual zero adjustment of the analog monitor output.
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A

BEBEE]

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 Oper ator

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

I

1~

"1
_I

(]

1

L

]

. Select the parameter FnOOD.

—

Pressthe Left Arrow £ or Right Arrow £ key to select the digit.
Pressthe Up Arrow ™ or Down Arrow W key to change the value.

Zl_l

'l (o ] () O]

Pressthe DATA/SHIFT key, and the display will be as shown below.

I I 1

I 1 B [

Pressthe DSPL/SET key. Eachtimethe DSPL/SET key is pressed, the monitor

. output will toggle between the displays for the two channels shown below.

DSPL/SET Key

I~ | || < > (T =|2 |
[l_ 1| 1 _ l_l] _ [l_|l_ll: ll]
Displayed
Alternately

I—

L

Pressthe 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 abovein step 3 or 4.

Left Cursor Key
(Right Cursor Key)

Data Display
[ I I~ irr
ot +—>
[l_ 1| _ l_l] Displayed [ i l_l]
Alternately

Pressthe Up Arrow ™ or Down Arrow W key to adjust the gain for the analog
monitor output.
Data Setting Change

[ i l'l_,l] . [ e ,]

|
—
-

(] (] | )

. When the gain adjustment has been completed for the two channels, press the

DATA/ENTER key to return to the auxiliary function mode display.
I |

T T | T [ [

This completes the manual gain adjustment of the analog monitor output.
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Using the Built-in Panel Operator

@@@ 1. Pressthe MODE/SET key to select the auxiliary function mode.
"‘?1@3: — NIN
I 1/} M ]

I
wi

2. PresstheLeft Arrow £ or Right Arrow £ key to select the parameter FnOOD.

_
I

i
‘][] ]

_l
i

3. Pressthe DATA/SHIFT key for aminimum of one second, and the display will
be as shown below.

| |

I
] oo

4. Pressthe MODE/SET key. Eachtimethe MODE/SET key is pressed, the
monitor output will toggle between the displays for the two channels shown
bel ow.

— — MODE/SET Key — — —
(Tl D) — [ClHI21L 15
Displayed

Alternately

5. Pressthe 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 abovein step 3 or 4.

—

Data Display

i
] (] (] (]

— — DATA/SHIFT Key

[ T f < >

[t_ 11— | _ l_l] [
Displayed

Alternately

—

6. Pressthe Up Arrow ™ or Down Arrow W key to adjust the gain for the analog
monitor output.

Data Setting Change

I I > N I [ ]
[ 1|t Ll] [ 1[It :]

7. When the gain adjustment has been completed for the two channels, press the
DATA/SHIFT key for aminimum of one second to return to the auxiliary
function mode display.

- i
'] ] () [

l_ —
]

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 thisfunction, 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.

A Automatic Adjustment of the Motor Current Detection Offset

IMPORTANT

« Automatic adjustment is possible only with power supplied to the main circuits ON and with the servo
OFF.

Use the following procedure to perform automatic adjustment of the current
detection offset.

Using the Hand-held Digital Operator

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

Zl_pmm
' ' ] /] T TN

2. Select the parameter FnOOE.
Pressthe Left Arrow £ or Right Arrow (£ key to select the digit.
Pressthe Left Arrow £ or Right Arrow (£ key to change the value.

cCl_p
= |

3. Pressthe DATA/ENTER key, and the display will be as shown below.

I~ - -

I jy _l

4. Pressthe DSPL/SET key. Thedisplay will change as shown below and offset
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will be automatically adjusted.

A= . r - -
o) | Feshine P () |
second

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

|-
] |IH_H ] ]

I

—

This completes the automatic adjustment of the motor current detection offset.

Using the Built-in Panel Operator

@@@ 1. Pressthe MODE/SET key to select the auxiliary function mode.

BOICIOI) = —1—
@ @ I ]
I |

=l _ =l )
K

I
|

2. PresstheUp Arrow ™ or Down Arrow & key to select the parameter FnOOE.

I~I—

_l_|rirm
' ] ]

3. Pressthe DATA/SHIFT key for aminimum of one second, and the display will
be as shown below.

I - _
1_|1_u N

4. Pressthe MODE/SET key. Thedisplay will change as shown below and the
offset will be automatically adjusted.

A1z : I - -
o= | Feshine P () |
second

5. Pressthe DATA/SHIFT key for aminimum of one second to return to the
auxiliary function mode display.

I

— ||z
|-

I
'l (] [N

This compl etes the automatic adjustment of the motor current detection offset.
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A

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 100r pm, and adjust
the Motor Current Detection Offset until the torqueripple, 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.

(efels ]

Using the Hand-held Digital Oper ator

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

—Z|_lrrifri

I
1~ i

1
1

Select the parameter FNOOF.

Pressthe Left Arrow '€ or Right Arrow £ key to select the digit.
Pressthe Up Arrow ™ or Down Arrow W key to change the value.

_Zl_ [
I

mlImil=
||

Pressthe DATA/ENTER key, and the display will be as shown below.

[ I _
N | (]

Pressthe DSPL/SET key to switch between the U-phase (Cul 0) and V-phase

(Cu2_0) current detection offset adjustment mode
DSPL/SET Key

- 1 - < > |7 - -

[l_ Il I l_l] [l_ ||_I | I . l_l]
Displayed

Alternately

Pressthe Left Arrow £ or Right Arrow £ key to display the current detection

data. PressingtheLeft Arrow & or Right Arrow &) key again will returnto the
display shown abovein step 3 or 4.

Left Cursor Key
(Right Cursor Key)

Data Display
I j _ < > i)
[l_ U] [ 1|1l l_l]
Displayed
Alternately

Press the Up Arrow ™ or Down Arrow @ key to adjust the offset. Carefully

adjust the offset while monitoring the torque reference monitor signal.
Data Setting Change

N o
[ l_u_u_:] > [_l_ll_l (] :]

)

——

I-
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7. When the current offset adjustment has been completed for the U-phase (Cul_0)
and V-phase (Cu2_0), pressthe DATA/SHIFT key to return to the auxiliary
function mode display.

| [l =
1|1

||
I~ ||

This completes the manual adjustment of the motor current detection offset.

Using the Built-in Panel Operator

@@@ 1. Pressthe MODE/SET key to select the auxiliary function mode.

JOIC) p— —
R F—"Y ,_ _ [}
I |

I
wi/n

I
i

I
i

2. PresstheUp Arrow ™ or Down Arrow @ key to select the parameter FnOOF.

I
I~y

|~

3. Pressthe DATA/SHIFT key for a minimum of one second, and the display will
be as shown below.

[ |l |-
ol 2|10

4. Pressthe MODE/SET key to switch between U-phase (Cul_0) and V-phase

(Cu2_0) current detection offset adjustment mode.
MODE/SET Key

I I _ < > | I _
[l_ 1| I]_ l_l] . [l_ |l_l |- l_l]
Displayed
Alternately

5. Pressthe DATA/SHIFT key for less than one second to display the current
detection data. Pressthe DATA/SHIFT key again for less than one second, and
the display will return to one shown abovein step 3 or 4.

— —— ATAISHIFT Key — 8 DIS 'i‘l’ =
I A - < > e
[l_ | | [ _j_rs l_l]
Displayed
Alternately

6. Pressthe 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

I INIIE] T O D
[ :_u_u_u_:] - [‘l_n_u_: :]

7. When the current offset adjustment has been completed for the U-phase (Cul_0)
and V-phase (Cu2_0), pressthe DATA/SHIFT key to return to the auxiliary
function mode display

1z
I 1

il
|

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 PNAAA and some of FNnAAA become write protected by setting the
parameter Fn010.

Password setting values are as follows:
*  “0000": Write enabled (Releases write prohibited mode.)

e “0001": Write prohibited (parameters become write protected at the next power
ON.)

Follow the procedure below to set the write protection feature.

Using the Hand-held Digital Oper ator

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

I l

[N

milm]
W[N] [N

2. Select the parameter Fn010.
Pressthe Left Arrow ' or Right Arrow £ key to select the digit.
Press the Up Arrow ™ or Down Arrow @ key to change the value.

—I_

_|l 1l
]

3. Pressthe DATA/ENTER key, and the display will be as shown below.

lll_l
i1

I

I
I UL

1
_I

—
——

4. Input the value (0001) and pressthe DSPL/SET key. Thedisplay will change as
shown below and the write protect will be established.

I _ . I ] T e
— ] — — Flash|ng —>[ — | ]
[ |L' _nt '—] for one Iy o
second

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

l:_ll
[ ] T

——

-

"o
i

This completes the write protect setting procedure. The new setting will be valid
after the next power OFF/ON cycle.
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Using the Built-in Panel Operator

@@@ 1. Pressthe MODE/SET key to select the auxiliary function mode.

p— -1 —
”®T32F£$3 I ::

I
I~ ™

_

— —

——

2. PresstheUp Arrow ™ or Down Arrow @ key to select the parameter Fn010.

| 1|
(]

i
I~ i

3. Pressthe DATA/SHIFT key for aminimum of one second, and the display will
be as shown below.

I—n
1~ ol

4. Input the value (0001) and pressthe M ODE/SET key. The display will change
to one shown below and the write protect will be established.

! Z . I I T U
AN=l=1'=1 Fash _
[ |l_l '] (] l_] Hashing "[l _|Ll il :]

second

——

5. Pressthe DATA/SHIFT key for aminimum of one second to return to the
auxiliary function mode display.
,1‘ 1

—|_ B
1

I
|

This compl etes the procedure for setting the write protect. The new setting
password will be valid after the next power OFF/ON cycle.

7.2.13 Clearingthe 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

« Initializethe parameter settingswith the servo OFF.
« After performing the procedure, cyclethe power torestore all the parametersto 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 (FNOO5 of the auxiliary function mode) to meet
the current system needs.

Use the following procedure to initialize parameter settings.



Sigmall User’'s Manual Chapter 7: Using the Digital Operator

Using the Hand-held Digital Operator

a8as 1. Pressthe DSPL/SET key to select the auxiliary function mode.

I

I
I~ M|

17|
il

I
I

2. Select the parameter Fn014.
Pressthe Left Arrow € or Right Arrow £ key to select the digit.
Pressthe Up Arrow ™ or Down Arrow @ key to change the value.

ol
'l ]

"o
I

3. Pressthe DATA/SHIFT key for aminimum of one second, and the display will
be as shown below.

—

Y I | . _
' ] (A .

4. Pressthe DSPL/SET key, and the display will be as shown below. The
parameters will be initialized.

| n_1 N Flashing during
oy e initialization — End
oo E| restngr  — 5| Il C
— one second = J

5. Pressthe DATA/SHIFT key for aminimum of one second to return to the
auxiliary function mode display.

il

Il T ] T A

This completes the initialization of parameter settings.
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Using the Built-in Panel Operator

W o

@@@ 1. Pressthe MODE/SET key to select the auxiliary function mode.

COLCIO) =T T=I=

@ i ® I "
1

—|_i I
'l (] (1 (A [

I
I

2. Select the parameter Fn014.
Pressthe Left Arrow ' or Right Arrow £ key to select the digit.
Pressthe Up Arrow ™ or Down Arrow W key to change the value.

i

Cl_|r
[l (] [ O B

3. Pressthe DATA/SHIFT key for aminimum of one second, and the display will
be as shown below.

I I

] oo

=

4. Pressthe MODE/SET key, and the display will be as shown below. The
parameters will be initialized.

= -1 N Flashing during
iy o ne initialization — End
| - , = d_1 1
] (] (] Flashing for — ' ] ] (=
one second

5. Pressthe DATA/SHIFT key for aminimum of one second to return to the
auxiliary function mode display.

i o
i

This completes the initialization of parameter settings.
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Notes:
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8 Ratingsand Characteristics

This chapter provides the ratings, torque-speed characteristics
diagrams, and dimensional drawings of the Sigmall 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.

811 SGMAH Servomotors
The following sections provide the ratings specifications, and dimensional drawings
of the servomotors by model.
Ratings and Specifications for Standard Servomotors
» TimeRating: Continuous « Insulation Class. Class B
 Vibration Class. 15um or below » Withstand Voltage: 1500V .. for one minute
* Insulation Resistance: 500V p, » Enclosure: Totally enclosed, self-cooled,
10MQ minimum IP55 (except for through-sections of the shaft)
* Ambient Temperature: 0 to 40°C » Ambient Humidity: 20% to 80% (with no
condensation)
» Excitation: Permanent magnet  Drive Method: Direct drive
* Mounting: Flange method
SGMAH Standard Servomotor Ratings and Specifications
Voltage 200V 100V

Servomotor Model

A3A A5SA 01A 02A 04A 08A A3B A5B 01B 02B

SGMAH

Rated Output * kw 0.03 0.05 0.1 0.2 0.4 0.75 0.03 0.05 0.1 0.2
Rated 0z-in 13.52 22.5 45.1 90.2 180 338 13.52 22.5 451 90.2
Torque* o N-m 0.0955 | 0.159 0.318 0.637 1.27 2.39 0.0955 | 0.159 0.318 0.637
Instantaneous 0z-in 40.6 67.6 135.2 270 541 1010 40.6 67.6 135.2 270
Peak Torque* N-m 0.286 0.477 0.955 1.91 3.82 7.16 0.286 0.477 0.955 1.91
Rated Current* Ams 0.44 0.64 0.91 2.1 2.8 4.4 0.66 0.95 2.4 3.0
Inste}ntaneous
Maximum Arms 1.3 2.0 2.8 6.5 85 13.4 2.0 2.9 7.2 9.0
Current*
Rated Speed* rpm 3000
Maximum
Speed* rpm 5000

(0z - in)/Ayms 33.7 38.0 53.6 46.2 70.6 83.6 22.2 25.8 20.7 33.2
Torque Constant

(N m)/Ams 0.238 0.268 0.378 0.327 | 0.498 | 0590 0.157 0.182 0.146 0.234

**

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 aretypical.

Rated torques are continuous allowable torque values at 40°C with a10 x 10 x 0.25in (250 x 250
x 6mm) heat sink attached.
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Voltage 200V 100V

SerVOSmGOI\tAO;H'V'Ode' A3A | ASA | O1A | 02A | 04A | 08A | A3B | ASB | 01B | 028
Moment of 0z.in-s2x103 | 0235 | 0312 | 0515 | 1501 | 245 | 952 | 0235 | 0312 | 0515 | 1501
Inertia kg-m2x10% | 0.0166 | 00220 | 0.0364 | 0106 | 0173 | 0672 | 0.0166 | 0.0220 | 0.0364 | 0.106
Rated Power

KW/s 549 | 115 | 278 | 382 | 937 | 848 | 549 | 115 | 278 | 382

Rating*
igg:fegl%ﬂir rad/s? 57500 | 72300 | 87400 | 60100 | 73600 | 35500 | 57500 | 72300 | 87400 | 60100
Inertia
ettt | M 14 | 08 | 053 | 039 | 025 | 026 | 14 | 085 | 061 | 041
'T”ig]“;“c"(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 aretypical.
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SGMAH Servomotor Motor Speed/Torque Characteristics
The torque-motor speed characteristics are shown below for SGMAH servomotors.

e 200V
SGMAH - A3A SGMAH - A5A
5000 \ 5000
—~ 4000 4000 \
g B
£ 3000 £ 3000
= £
W 5000 AlB o Al B
w & 2000
o
? 1000 % 1000
0 0
0 01 020304 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 - 01A SGMAH - 02A
5000 \ 5000 \
4000 _. 4000
E £
£ 3000 = 3000
[a) A B a] A B
& 2000 Q 2000
o
n 1000 @ 1000
0 0
0 025 05 0.75 1 0 05 1 15
TORQUE (N - m) ~ TORQUE(N-m)
0 50 100 150 0 100 200 300
TORQUE (0z - in) TORQUE (0z - in)
SGMAH - O4A SGMAH - O8A
5000 \ 500 \
. 4000 £ 400
g_ P~ g —
Z/ 3000 X = 5 300
L L A B
2000
é & 200
1000 100
0
0 1 2 3 4 0 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 A SGMAH - A5 A
5000
5000 \
= 4000
£ 4000 5
£ 2000 o 3000
a Al B L Al B
tH w2000
& 2000 %
0 1000
1000
0
0p 01 02 0304 0 0.15 0.3 0.45 0.6
TORQUE (N - m) ‘ _ TORQUE (N - m) ‘
0 20 40  e0 0 20 40 60 80 100
TORQUE (Ib - in) TORQUE (lb - in)
SGMAH - 01 A SGMAH - 02 A
5000 5000 \
—~ 4000 T 4000
g g
< 3000 g’ 3000 >~
a All [B i All B
w 2000 W 2000
& )
1000 1000
0 0
0 025 05 075 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 Dimensionsin inches (mm)
Drawings that provide SGMAH servomotor (without brake) dimensions are shown

below.
LL LR Lc
@ LG LE
4 At ola
i QK
! -
o
— =+ = — = —jEeEe | 2 =1
! L
% Y 2 Cross-section Y-Y
dLZ
Model Mass
SOMAL. LL IR | L6 | LC LE | ®LA | ®LZ | @S | @B | QK U W T b (kg
2.74 0.3
A (B) (69.5) 0.24 0047 | 079 | o079 | (0.661)
ASA (B) 303 | 098 | 020 | 157 | 0098 | 181 | 017 | © | 119 | 055 | 012 | (2 @ 0.4
@0 | @5 | G | @) | (25 | @6 | 43 @0) | (14) (0.882)
372 0.32 0.7 07 | 012 05
OIAB) | (915) ® w | 19 | @ | @i
3.80 11
02A (B
® (96.5) | 118 | 024 | 2.36 276 | 022 | 056 | 198 | 0.79 (243)
04A 4.90 (0) | ® | 60) | 012 | (7O | B5) | (14 | (G0) | @0 | 012 0.2 0.2 17
(124.5) ?3) ®3) (5) (5) (3.75)
08A 570 | 157 | 031 | 3.15 354 | 028 | 064 | 278 | 118 3.4
@4s) | o) | © | (80 ©) | @ | @ | (70 | (30 (7.50)
Specified Tolerances
Dimension dS ®LB
Unit Diameter Tolerance Diameter Tolerance
0.24 119 +0.0000 -0.0008
. 0.31 198 +0.0000 -0.0010
n 0.56 +0.0000-0.0004 2.78 +0.0000 0.0012
0.64
6 30 +0.000 -0.021
- 8 +0.000-0.009 50 +0.000-0.025
ig +0.000 0,01 70 +0.000 -0.030
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8.1.2 SGMPH Servomotors

Ratings and Specifications for Standard Servomotors

« Time Rating: Continuous * Insulation Class. Class B
 Vibration Class: 15um or below » Withstand Voltage: 1500V 4. for one minute
* Insulation Resistance: 500V p, » Enclosure: Totally enclosed, self-cooled,
10MQ minimum P67 (except for through-sections of the shaft)
« Ambient Temperature: 0 to 40°C « Ambient Humidity: 20% to 80% (with no
condensation)
« Excitation: Permanent magnet e Drive Method: Direct drive

* Mounting: Flange method

SGMPH Standard Servomotor Ratings and Specifications

Voltage 200V 100V
Servomotor Model
SGMPH- 01A 02A 04A 08A 15A 01B 02B
Rated Output * kW 0.1 0.2 0.4 0.75 15 0.1 0.2
Rated Toraue™ ** 0z-in 45.1 90.2 180 338 676 45.1 90.2
e N-m 0.318 0.637 1.27 2.39 477 0.318 0.637
% 0z-in 135 270 541 1010 2030 135.2 270
Instantaneous Peak Torque
N-m 0.955 1.91 3.82 7.16 14.3 0.955 1.91
Rated Current* Ams 0.89 2.0 2.6 4.1 75 2.2 2.7
Instantaneous Max. Current® Arms 2.8 6.0 8.0 13.9 23.0 7.1 8.4
Rated Speed* rpm 3000
Max. Speed™ rpm 5000
(0z - in)/Ayms 55.6 494 75.8 91.0 97.4 22.8 36.5
Torque Constant
(N~ m)/Aqs 0.392 0.349 0.535 0.641 0.687 0.160 0.258
, 0z -in- s2x 103 0.695 2.73 4.69 29.7 56.9 0.695 2.73
Moment of Inertia
kg - m?x 10 0.0491 0.193 0.331 2.10 4.02 0.0491 0.193
Rated Power Rating® kWis 20.6 21.0 49.0 211 56.7 20.6 21.0
Rated Angular Acceleration™ rad/s? 64800 33000 38500 11400 11900 64800 33000
Inertia Time Constant ms 0.53 0.54 0.36 0.66 0.46 0.56 0.64
Inductive Time Constant ms 3.7 74 8.6 18 22 3.6 6.3

These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at an armature winding temperature of 100°C. Other values are
quoted at 20°C. All values are typical.

** Rated torques are continuous allowable torque values at 40°C with a 10 x 10 x 0.25in (250 x 250
x 6mm) heat sink attached.

Heat sink dimensions:

10 x 10 x 0.25in (250 x 250 x 6mm): 0.1to 0.4kW

12 x 12 x 0.5in (300 x 300 x 12mm): 0.75to 1.5 kW
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SGMPH Servomotor Motor Speed/Torque Characteristics
The torque-motor speed characteristics are shown below for SGMPH servomotors.

o 200V
SGMPH - 01A SGMPH - 02A
5000 5000
—~ 4000 __ 4000 \
S £
Q o
= 3000 A B £ 3000
a o A B
E_j 2000 W 5000
o
(9]
1000 ? 1000
O0 0.25 0.5 0.75 1.0 0
: S 0. : 5 1 15 2
- TORQUE(N-m) 0 05TORQUE(N$m)
0 50 100 150
TORQUE (0z - in) 0 T():LS%UE (OZZO.Oin) 300
SGMPH - 04A SGMPH - 08A
5000 5000 \Y
4000 4000
£ £ [
£ 3000 D £ 3000
a A B 9 A B
L 2000 ul 2000
o
P 1000 “ 1000
0 0
0 1 2 3 4 0 2 4 6 8
TORQUE (N - m) . TORQUE (N-m)
e 0 400 800 1200
TORQUE (oxiny  °%° TORQUE (oz - in)
SGMPH - 15A
5000 \
4000 ~
£
£ 3000 ™
o A B
K 2000
&
1000
0o 4 8 12 16
: A : CONTINUOUS B : INTERMITTENT
. TORQUEM -m) | DUTY ZONE DUTY ZONE
0 800 1600 2400

TORQUE (0z - in)
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e 100V
SGMPH - 01A SGMPH - 02A
500 \ 5000 \
~ 400 ~ 4000
= = N
= 300 = 300
o A B Q A B
w200 i 2000
& &
100 1000
0 025 05 0.75 1.0 % 05 1 15 2
TORQUE (N - m) TORQUE (N - m)
0 50 100 150 0 100 200 300
TORQUE (0z - in)

TORQUE (0z - in)

A : CONTINUOUS B : INTERMITTENT
DUTY ZONE DUTY ZONE
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SGMPH Dimensionsin inches (mm)

Drawings that provide SGMPH servomotor (without brake) dimensions are shown

below.
L __ IR LC
' LG |, LE
5. : | @
H oK
Y 23 e
- - - - - - a4 - as - -t -F
=) = i:
' & DdLZ T -
e Cl Cross-section Y-Y
Model Mass
SGMPH- LL IR | LG LC LE | ®LA | ®LZ | @S | ®LB | QK U w T ka ()
01A®) 2.44 024 | 236 276 | 022 | 032 | 198 | 055 | 0071 | 012 | 012 | 154
(62) 6 | (60) (70 | 65 | 50 | (14 | (18 | () (3) (0.7)
02A (B) 264 | 098 0.12 3.09
(67.0) | (25 | 031 | 315 | ) | 354 | 028 | 056 | 276 | 0.64 (14)
04 (B) 3.43 @ | (80) (90) @ | @ | @ | @ | 012 | 02 | 02 463
(87) ® ©) (5 (2.1)
3.410 0.64 9.26
08A (B
®) (86.5) | 118 | 039 | 472 | 014 | 571 | 039 | (8 | 437 | o087 (42)
1o 451 | 30) | (20) | (2200 | (35) | (45 | (10) [ 075 | (120) | 22 | o012 | 024 | 022 | 146
(114.5) (19) (35 | (6) (6) (6.6)
Specified Tolerances
Dimension dS DFLB
Unit Diameter Tolerance Diameter Tolerance
0.32 1.08 +0.0000 -0.0010
o 0.56 +0.0000-0.0004 2.78 +0.0000 -0.0012
0.64 437 +0.0000 -0.0014
0.75 +0.0000-0.0005
8 +0.000 -0.009 50 +0.000 -0.025
14 70 +0.000 -0.030
mm 16 +0.000-0.011 110 +0.000-0.035
19 +0.000 -0.013
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8.1.3 SGMGH Servomotors

Rating and Specifications for Standard Servomotors

« Time Rating: Continuous ¢ Insulation Class. Class F
 Vibration Class: 15um or below * Withstand Voltage:
+ Insulation Resistance: 500V p, 1500V 4. for one minute (200V specification)
10MQ minimum 1800V 4. for one minute (400V specification)
« Ambient Temperature: 0to 40°C « Enclosure: Totally enclosed, self-cooled, P67 (except
for through-sections of the shaft)
« Excitation: Permanent magnet ¢ Ambient Humidity: 20% to 80% (with no condensation)
e Mounting: Flange method  Drive Method: Direct drive

SGM GH Standard Servomotor Ratings and Specifications

Voltage 200V
Se"’gg‘,\)ﬂtgm(’de' O5AAA | 09AAA | 13AAA | 20AAA | 30AAA | 44AAA | 55AAA | 75AAA | 1AAAA | 1EAAA

Rated Output* | kW 0.45 0.85 13 18 2.9 44 55 75 1 15

. | bein 25 48 74 102 165 252 310 425 620 845
Rated Torque

N-m 2.84 5.39 8.34 115 186 28.4 35.0 48.0 70.0 95.4

Instantaneous | b+ in 79 122 207 254 404 630 775 1050 1550 1984
Peak Torque™ | N 8.92 138 233 287 451 711 876 119 175 224
Rated Current™ A 3.8 7.1 10.7 16.7 23.8 32.8 42.1 54.7 58.6 78.0
Instant
sza ncir:feonlii Amms 11 17 28 Iy 56 84 110 130 140 170
Rated Speed™ rpm 1500
—
Sgex'e'zim fom 3000 2000
Torque (Ib - in)/As 7.26 7.35 7.43 6.46 7.35 8.05 7.79 8.23 111 117
Constant (N m)/Arms 0.82 0.83 0.84 0.73 0.83 0.91 0.88 0.93 1.25 1.32
Moment of b.in-s2x103 | 641 123 182 281 407 50.8 7838 111 250 355
Inertia kg m?x 10 7.24 139 205 317 46.0 67.5 89.0 125 281 315
Rated P
th;g*ower KWis 1.2 209 3338 415 753 120 137 184 174 289
Rated
Angular rad/s? 3030 3880 4060 | 3620 | 4050 4210 3930 3850 2490 3030
Acceleration®
ihertia Time ms 5.0 3.1 2.8 2.1 1.9 13 13 11 12 0.98
pauctive Time | ms 5.1 53 6.3 125 125 157 16.4 184 226 272

These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at an armature winding temperature of 20°C.
Note: These characteristics have been calculated with the following heat sinks attached for cooling:
Heat sink dimensions
15.75 x 15.75 x 0.79in (400 x 400 x 20mm): 05AAA to 13AAA servomotors

05DAA to 13DAA servomotors
21.65 x 21.65 x 1.18in (550 x 550 x 30mm): 20AAA to 75AAA servomotors

20DAA to 30DAA servomotors
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SGM GH Standard Servomotor Ratings and Specifications

Voltage 400V
servgg;’/tlgl_l'\fmdel 05DAA | 09DAA | 13DAA | 20DAA | 30DAA | 44DAA | 55DAA | 75DAA | 1ADAA | 1EDAA

Rated Output
* P kW 0.45 0.85 13 18 2.9 44 55 75 4.0 15.0
Rated b -in 25 48 74 102 165 252 310 425 620 845
Torque™ N-m 2.84 5.39 8.34 115 18.6 284 35.0 48.0 70.0 95.4
Instantaneous | Ib - in 79 122 207 254 404 630 804 1091 1550 1960
Peak Torque® | N.m 8.92 13.8 233 287 451 711 90.7 123 175 221
Rated Curren* | Amms 19 35 54 8.4 11.9 16.5 20.8 25.4 28.1 37.2
Instantaneous
Max. Current® | Arms 55 85 14 20 28 405 55 65 70 85
Rated Speed* | rpm 1500
Maximum
S;e)z(édy‘ rpm 3000 2000
Torque (b - iN)/Arms 145 14.6 14.9 126 14.7 16.1 15.4 17.7 227 234
Constant (N - m)/Aimns 1.64 1.65 1.68 1.46 1.66 1.82 1.74 2.0 2.56 2.64

b -in - s?

3 6.42 12.3 18.2 28.0 407 59.8 78.8 111 250 355

Moment of x 10
Inertia kg - m2

9 4 7.24 13.9 205 317 46.0 67.54 89.0 125 281 315

X 107

R Power
R::ﬁ%*owe kW/s 11.2 20.9 338 415 75.3 120 137 184 174 289
ESéi?efa';%ﬂir rad/s2 3930 3880 4060 3620 4050 4210 3930 3850 2490 3030
'Cngr’]t;?aﬁ'tme ms 5.6 31 29 2.4 20 14 14 11 11 10
'C”gr‘fsctt;‘;]et Time | s 45 53 6.1 111 123 152 144 | 176 229 262

*  These specifications and torque-motor speed characteristics are quoted in combination with an
SGDH servo amplifier operating at an armature winding temperature of 20°C.
Note: These characteristics have been calculated with the following heat sinks attached for cooling:

Heat sink dimensions

15.75 x 15.75 x 0.79in (400 x 400 x 20mm): 05AAA to 13AAA servomotors
05DAA to 13DAA servomotors

21.65 x 21.65 x 1.18in (550 x 550 x 30mm): 20AAA to 75AAA servomotors
20DAA to 30DAA servomotors
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SGMGH Servomotor Motor Speed/Torque Characteristics
The following sections provide the torque-motor speed characteristics of the SGMGH
servomotors at 1500rpm

200/400V . . . . . .
SGMGH-05AAA, -05DAA SGMGH-09AAA, -09DAA SGMGH-13AAA, -13DAA

3000 300 \ 300 \
E 2000 E 200 E 200 \\
a a a
a A B \ @ A B i A B \
& 1000 & 100 a 100
» \ %) 0 \
0 0 0
0O 2 4 6 8 10 0 5 10 15 20 0 10 20 3
. TORQUE(N-m) TORQUE (N - m) TORQUE (N - m)
0 20 40 60 80 0 50 100 150 0 50 100 150 200 250
TORQUE (Ib - in) TORQUE (Ib - in)

TORQUE (Ib - in)

SGMGH-20AAA, -20DAA SGMGH-30AAA, -30DAA  SGMGH-44AAA, -44DAA

300 \ W 3000 300
é 200 g 2000 E 200
a All B \ a A B a A B
& 100 w &
o o 1000 \ & 100 \ \
0 0
0 10 20 30 40 0 10 20 30 40 50 0 20 40 60 80
_  TORQUE(N-m) , . TORQUE (N-m) . TORQUE (N m) .
0 100 200 300 0 100 200 300 400 0 200 400 600 800
TORQUE (Ib - in) TORQUE (b - in) TORQUE (Ib - in)
SGMGH-55AAA, -55DAA  SGMGH-75AAA, -75DAA  SGMGH-1AAAA, -1ADAA
3000 3000 \ 300
g 2000 W g 2000 \ § 200
& 1000 & 1000 & 1000—A
& \ \ % \ & 7~ B
0 0 0
0 20 40 60 80 100 0 50 100 150 0 50 100 150 200
TORQUE (N - m) ) ) TORQUE (N - m) TORQUE (N - m)
0 200 400 600 800 0 500 1000 1500 S = 160 Ito
TORQUE (b - in) 3 TORQUE (Ib - in) TORQUE (Ib - in)
SGMGH-1EAAA, 1EDAA
300 A : CONTINUOUS B : INTERMITTENT
DUTY ZONE DUTY ZONE
§ 2009
a A : CONTINUOUS B : INTERMITTENT
u DUTY ZONE DUTY ZONE
a 1004 A\
w N
0 50 100 150 200 250

TORQUE (N - m)
500 1000 1500 2000

0



Sigmall User’'s Manual

Chapter 8. Ratings and Characteristics

SGMGH Dimensionsin inches (mm)

Drawings that provide (1500rpm) SGMGH servomotor (without brake) dimensions
are shown below.

LL LR
LC | LE LC
‘ Q oLZ
— | QK W
H <—
Y _)H =)
= om 19 - 1\
-
j“ ] =] -
Y (g 7 Cross-section Y-Y
&
Model Mass
LL LR LG LC LE | ®LA | dLZ | @S | ®B | Q QK U W T b
SGMGH-
(kg)
05AAA 543 121
05DAA (138) 0.75 0.12 (5.5)
09AAA 634 | 228 | 047 | 512 | 024 | 571 | 035 | (9 | 433 | 157 | 098 | ) | 020 | 020 | 168
09DAA 161) | (8 | (12) | (130) | (6) | (145) | (9) 110) | (o) | (25 ) G | (76)
13AAA 7.28 0.87 0.14 212
13DAA (185) (22) (3.5) (9.6)
20AAA 6.54 309
20DAA (166) (14)
30AAA 756 | 3.1 1.38 299 | 236 0.39 39.7
30DAA 192) | (79 (35) (6) | (60) (10) (18)
44AAA 89 700 | 013 | 7.87 (‘lfg 50.7
44DAA (226) 0.71 (180) (3.2 (200) 3) ' 0.20 0.31 (23)
55AAA 102 (18) (015’% 5) ® [ 661
55DAA (260) 4.45 ) ) (30)
75AAA 131 | (113) 1.65 047 88.2
75DAA (334) (42) 433 354 (12) (40)
1AAAA 133 (110) | (90) 127
1ADAA (338) | 457 866 | 016 | 9.25 7.87 (57.5)
1EAAA 180 | (116) | 079 | (220) | (4) | (239) 216 | (200) 024 | 063 | 039 | 190
1EDAA (457) (20) (55) ® | (16 | @0 | (86)
Specified Tolerances
Dimension dLB DS
Unit Diameter Tolerance Diameter Tolerance
433 +0.0000-0.0014 8;3 +0,0000-0.0005
in .
1.38 +0.0004-0.0000
450 +0,0000-0.0010 e +0.0000.0.0006
110 +0.000 -0.035 ;2 +0.000 -0.013
mm
35 +0.01-0.00
1143 +0.000-0025 0 +0.0000.016
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814 SGMSH Servomotors

Rating and Specifications for Standard Servomotors

Time Rating: Continuous

Vibration Class: 15um or below
Insulation Resistance: 500V pc,

10MQ minimum

Ambient Temperature: 0 to 40°C

Excitation: Permanent magnet

Mounting: Flange method

Insulation Class: Class F

Withstand Voltage:

1500V 4. for one minute (200V specification)
1800V 4. for one minute (400V specification)
Enclosure: Totally enclosed, self-cooled,
P67 (except for through-sections of the shaft)

Ambient Humidity: 20% to 80% (with no
condensation)

Drive Method: Direct drive

SGM SH Standard Servomotor Ratings and Specifications

Voltage 200V
Servomotor Model " . " " . "
10AAA 15AAA 20AAA 30AAA 40AAA 50AAA
SGMSH-
Rated Output * kw 1.0 15 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
Ibin 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™ Ams 5.7 9.7 12.7 18.8 25.4 28.6
Instantaneous Maximum Current® Ams 17 28 42 56 7 84
Rated Speed* rpm 3000
Maximum Speed* rpm 5000
(Ib - in)/Arms 5.63 4,97 481 5.07 4.69 531
Torque Constant
(N - m)/Ams 0.636 0.561 0.544 0.573 0.53 0.60
T
. lb-in - 154 219 2.82 6.20 8.50 10.90
Moment of Inertia x 10
kg-m?x 10 1.74 2.47 3.19 7.00 9.60 12.3
Rated Power Rating* KW/s 57.9 97.2 127 137 166 202
Rated Angular Acceleration® rad/s? 18250 19840 19970 14000 13160 12780
Inertia Time Constant ms 0.87 0.74 0.62 0.74 0.65 0.59
Inductive Time Constant ms 7.1 1.7 8.3 13.0 14.1 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 cal culated with the following aluminum heat sinks attached for

cooling:
Heat sink dimensions

12 x 12 x 0.5in. (300 x 300 x 12mm): 10AAA to 20AAA servomotors
18 x 18 x 0.8in. (400 x 400 x 20mm): 30AAA to50AAA servomotors
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Voltage 400V
Servomotor Model 10DAA | 15DAA | 20DAA | 30DAA | 40DAA | 50DAA
SGMSH-

Rated Output * kw 1.0 15 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

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* Arns 2.8 4.7 6.2 8.9 12.5 13.8
Instantaneous Maximum Current® Ams 85 14 19.5 28 38 42
Rated Speed* rpm 3000
Maximum Speed* rpm 5000

(b - in)/As 11.2 10.2 9.9 10.5 9.49 11.0
Torque Constant

(N m)/Auns 1.74 2.47 1.12 1.19 1.07 1.24

2
_ bbin - 154 2.19 2.82 6.20 8.50 10.90

Moment of Inertia x 10

kg m?x 10 1.74 2.47 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/s? 18250 19840 19970 14000 13160 12780
Inertia Time Constant ms 0.97 0.8 0.66 0.76 0.62 0.55
Inductive Time Constant ms 6.3 6.8 73 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): 10DAA to 20DAA servomotors
18 x 18 x 0.8in (400 x 400 x 20mm): 30DAA servomotors
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SGM SH Servomotor Motor Speed/Torque Characteristics
The following sections provide the torque-motor speed characteristics of the

SGMSH servomotors.

200/400V

SGMSH - 10AAA, - 10DAA
5000

4000

3000

SPEED (rpm)

2000 \

1000 \

0

0 2 4 6 8 10
TORQUE (N - m)

0 20 40 60 80
TORQUE (Ib - in)
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5000 \

4000

3000 \

SPEED (rpm)
>
o

2000 \

1000 \

00 5 10 15 20

TORQUE (N - m)
0 HBrauf.iy 0
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5000 \

4000
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N w
o o
o o
o o
>
oo

1000 \

00 10 20 30 40
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0 Y qul. 300
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£
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% |
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0
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£
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2 |
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& 2000
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SGM SH Dimensionsin inches (mm)

Drawings that provide SGM SH servomotor dimensions (without brake) are shown
bel ow.

LL LR
LC | LE LC
| Q oLZ
—1H B QK W
| |<7> —>]—|<— 5
= 9 (@) [
113 =
¥ %) Cross-section Y-Y
— 1] S
e
Model Mass
SGMSH- LL LR LG LC LE ®LA dLz ®S dLB Q QK u w T Ib (kg)
1OAAA 5.87 10.14
10DAA | (149) (4.6)
15A[_6'_\A 6.89 177 0.39 3.94 0.12 453 0.28 0.94 3.74 1.57 1.26 12.79
15DAA | (175) (45) (10) (200) (3) (115) (7 (24) (95) (40) (32) (5.8)
ZOAAA 7.80 15.43
20DAA | (198) 016 | 031 | 028 | (70
30AAA | 7.83 @ @) (7) 24.25
30DAA | (199) (11)
4OAAA 9.29 2.48 0.47 5.12 0.24 5.71 0.35 1.10 4.33 2.17 1.96 30.86
40DAA | (236) | (63) | (12) | @30) | (6) | (145 | (9) (28) | (110) | (55) | (50) (14)
50AAA | 109 37.48
S50DAA | (276) (17)
Specified Tolerances
Dimension dLB (O
Unit Diameter Tolerance Diameter Tolerance
. 3.74 0.94
in 133 +0.0000-0.0014 110 +0.0000-0.0005
9 24
mm 110 +0.000 -0.035 28 +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 pc,
10MQ minimum

Ambient Temperature: 0 to 40°C
Excitation; Permanent magnet
Mounting: Flange method

L]

Insulation Class: Class F
Withstand Voltage: 1,800V, for one minute

Enclosure: Totally enclosed, self-cooled,
P67 (except for through-sections of the shaft)

Ambient Humidity: 20% to 80% (with no
condensation)

Drive Method: Direct drive

SGMUH Sandard Servomotor Ratings and Specifications

Servomotor Model " . ..
SGMUH- 10DAA 15DAA 30DAA
Rated Output * kw 1.0 1.5 3.0
lb-in 14.1 21.7 43.5
Rated Torque*
N-m 1.59 2.45 4.9
lb-in 57.6 97.5 190
Instantaneous Peak Torque*
N-m 6.5 11 21.5
Rated Current® Ams 2.7 4.1 8.1
Instantaneous Maximum Current* Ams 8.5 47 28
Rated Speed* rpm 6000
Maximum Speed* rpm 6000
(Ib - in)/Amms 7.2 7.4 7.2
Torque Constant
(N - m)/Ams 0.81 0.83 0.81
_ b in-s?x10° 1.54 2.19 6.2
Moment of Inertia
kg - m? x 1074 1.74 2.47 7.00
Rated Power Rating® kWis 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 7.1 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): 10DAA to 20DAA
18 x 18 x 0.8in (400 x 400 x 20mm): 30DAA
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SGMUH Servomotor Motor Speed/Torque Characteristics
The following sections provide the torque-motor speed characteristics of the
SGMUH servomotors.

400V
SGMUH - 10DAA SGMUH - 15DAA
600 600
§ 400 £ 400 \
T T
& 200 & 200
m \ w \ \
0 0
0 4 8 12 0 5 10 15
) TORQUE (N - m) ) ) . TORQUE (N - m)
0 20 40 60 80 0 50 100
TORQUE (Ib - in) TORQUE (Ib - in)
SGMUH - 30DAA
600
€ 400 \
L
o 200
w \
0
0 10 20 3
TORQUE (N - m)
0 100 200

TORQUE (Ib - in)

A : CONTINUOUS B : INTERMITTENT
DUTY ZONE DUTY ZONE
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SGMUH Dimensionsin inches (mm)
Drawings that provide SGMUH servomotor dimensions are shown below.

LL LR
LC | LE LC
| Q DLZ
£+ K
—h 2 LSO
Lyl >~ _>H ©
Ean I g fe
o
Y 1) Cross-section Y-Y
—(] ]
] E%’
Model Mass b
SGMUK- LL LR LG LC LE DLA PLZ ds dLB Q QK ko)
. 5.87 10.14
10DAA
(149) 177 0.39 457 5.12 0.35 0.94 433 157 1.26 (4.6)
16DAA 6.89 (45) (10) (116) 0.14 (230) 9) (24) (110) (40) (32) 12.78
(175) (35) (5.8)
J0DAA 7.83 2.36 0.47 6.10 6.50 0.43 1.10 5.12 217 1.96 24.25
(199) (60) (12) (155) (165) (12) (28) (130) (55) (50) (12)
Specified Tolerances
Dimension ®LB ®S
Unit Diameter Tolerance Diameter Tolerance
. 4.33 0.94
in 512 +0.0005-0.0004 110 +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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816 SGMBH Servomotors

Time Rating: Continuous
Vibration Class; V15

Insulation Resistance: 500V pc,
10MQ minimum

Ambient Temperature: 0 to 40°C
Excitation: Permanent magnet
Mounting: Flange mounting or Foot

Mounted (55kW only)

¢ Thermal Class: F

» Withstand Voltage: 1800V 4. for one minute
» Enclosure: Externaly fan cooled type, 1P44

» Ambient Humidity: 20% to 80% (with no
condensation)

* Drive Method: Direct drive
* Therma Protection: Built-In

SGMBH Sandard Servomotor Ratings and Specifications

Servomotor Model

SGMBH- 2BDAA | 3ZDAA | 3GDAA | 4EDAA | 5EDAA

Rated Output kW 22 30 37 45 55
Rated Torque N-m 140 191 236 286 350
Instantaneous Peak Torque N- 280 382 471 572 700
Rated Current Aims 58 80 100 127 150
Instantaneous Maximum Current Arms 120 170 210 260 310
Rated Speed RPM 1500

Instantaneous Maximum Speed RPM 2000

Torque Constant N m/Ams 2.50 2.39 2.46 2.37 2.40
Moment of Inertia kg- m? x 10 592 773 1390 1510 1970
Rated Power Rating kW/s 331 472 401 542 622
Rated Angular Acceleration rad/s? 2360 2470 1700 1890 1780
Inertia Time Constant ms 2.6 2.3 3.6 2.8 2.7
Conductive Time Constant ms 53 57 67 72 78
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SGMBH Servomotor

Motor Speed/Torque Characteristics

The following sections provide the torque-motor speed characteristics of the SGMUH servomo-

tors.

SGMBH 400V Servomotors
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SGMBH Dimensionsin inches (mm)

(1) 17 Bit Incremental/Absolute Encoder
Drawings that provide SGMBH servomotor dimensions are shown below.

W
L D
L _1 {0.0020 (0.05) | A — =
D L IR 0.0020 (0.05) Cross-section Y-Y
LC
Fan connector
: LN P L lekalcka!
& & -
1
® FYm . S :
9 ) o BT
B=_—
—; R
-__@ — — — — o — — — M T 18 g R Q;) -
Sl " : \YaY, 9
5 -
== | b
® ' 9 u %
J —'7 = T
KG — Power wiring <L> f4 Lz
Encoder connector "kB1 A $2.40 (061) KS @
KB2 A {0.0012 (0.03) KN
I
Motor Body Dimensions Flange Dimensions Shaft End Dimension
Type
SGMBH- | | | L [R|LD|LF|LN|LP |KB1|KB2|KG |KN|KS | KT |cKilcke| 3 |oLa|®iB| Le | LE | LG |oLH|oLz|@st| Q | QK e Tem
2BDAAGL 29.13|23.62 6.97|6.30 17.17|19.06| 8.82
(740)|(600)| 5,51 9.06 |(L77)|(160)| 4,57 |(436)|(484)|(224)8.66|6.42| 5.87 |1.77|1.77|9.84[10.43 9.06 | 9.84 [0.20/0.79[11.81] 0.53 | 2.36 |5.51 | 4.33{0.71/0.43| 0.28
37D AAG1 |3L:9126.38 (140)((230)] 9.65 | 9.06 |(116){19.86(21.75(11.50/(220)(163)| (149) | (45) | (45) |(250))(265)] (230) ((250)| (5) |(20) ((300)((13.5)] (60) |(140)((110){ (18) |(11)
(810)|(670) (245)|(230) (504)|(552)|(292)
Tve Approximat| Allowable | Allowable Specified Tolerances
SG)I\I/IpBH- e Mass | Radial Load | Thrust Load - -

Ib (kg) b (N) b (N) Dimension *®S **PLB A S
2BDAA6 %163'5 éggg) 185 Unit |Diameter| Tolerance |Diameter| Tolerance [Length| Tolerance |Length| Tolerance
—— 1410 (2156) in 2362 [+0.00118-0.00043 9.055 |+0.0000-0.00181| 0.433 [+0.0000 -0.00043 0.709 {0.0000 -0.00169

(140) (6272) mm 60 +0,030 -0.011 230 +0.000-0.046 | 11 | +0.000-0.1203 | 18 | +0.000-0.043

Note: 1. Dimensions are the same when using either incremental or absolute encoders.

2. Tolerances on the dimensions of flange type LB, of shaft extensions S, and of keyway width and depth are based on JIS (Japanese Industrial Standard)
B0401 “Limits and Fits for Engineering.”

Encoder Plug Connector Wiring on the Encoders Fan Connector Fan Connector
A — K — - A U Phase
B — L — B V Phase
C Data + M — © W Phase
D Data — N — D —
E - P - Receptacle: CE05-2A18-10PD-B
F = R - Non-environmental mating connec-
¢ o S Batiery — (Note') tor: MS3108B18-
:' FG (Fr;ri:déround) *N-tl;te' Used withi?t:tz;lfzeogc)oder onl 10S (L-Type)

- Y. Cable Clamp: MS3057-10A

Non-Environmental Mating Connector:
MS3108B20-29S (L Type)
MS3106B20-29S (Straight Type)
Cable Clamp: MS3057-12A

Power Wiring Terminal Box

Terminal Connection Screw Size
U Vv,W Motor
M10
@ Ground
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(2) 17 Bit Incremental/Absolute Encoder, with Brake

L
L 1 {0.0020 (0.05) | A
L D R 00020005 | A Cross-section Y-Y
LC
Fan connector
' LN P LE Ieka'ck2!
& 1 5 =
e
© 2] I ] Yim
E « Q >
— — — — — o — — — + 1 — 1189 .
Sle— 7
| — v
EJ e .9 1] .
KG — Power wiring
Encoder connector M1 A T2A015L|
. # J0.0012 (0.03)| KN
Type Motor Body Dimensions Flange Dimensions Shaft End Dimension
SGMBH{ | | LL [LR| LD [LF| LN |LP [KB1|KB2|KG |KN|KS |KT [CK1|CK2| J |®LAI®GLB*| LC | LE | LG |[dLH|dLZ{®S* Q | QK |Wkxkk| Tixx | Y
2B ]33.86(28.35 6.97 15.47 21.89|23.78| 8.82
DAAGC | (860) | (720)|5.51|(177)|9.06|(393) |4.57|(556) | (604) |(224)|8.66| 6.42 [5.87|1.77|0.98|9.84[10.43 9.06 9.84{0.20|0.79 [11.81) 0.53|2.36 [5.51 [ 4.33 | 0.71 | 0.43|0.28
32 |36.64/31.13|(140)| 9,65 ((230)|18.16{(116) 24.57|26.46 | 11.5 |(220)|(163) (149)] (45) | (25) ((250){(265)( (230) |(250)| (5) | (20) ((300)((13.5) (60) ((140)|(110)| (18) | (11) | (7)
DAAGC | (930) | (790) (245) (461) (624)|(672)|(292)
Approximate Allowable | Allowable Specified Tolerances
ngﬂng_ Mass  |Radial Load|Thrust Load Dimension DS “DLB o] ey
Ib (kg) Ib (N) Ib (N)
- 331 1323 Unit [Diameter|  Tolerance  [|Diameter| Tolerance [Length| Tolerance |Length| Tolerance
ZBDAAEC]  (150) (5880)
(2418556) in 2.362 | +0.00118 -0.00043 | 9.055 |+0.0000 -0.00181] 0.433 | +0.0000 -0.00043 | 0.709 t0.0000 -0.00169
A 375 1410
3ZADAAGC (170) (6272) mm 60 +0.030 -0.011 230 +0.000 -0.046 +0.000 -0.1103 18 +0.000 -0.043
Note: 1 Dimensions are the same when using either incremental or absolute encoders.

2.

Tolerances on the dimensions of flange type LB, of shaft extensions S, and of keyway width and depth are based on JIS (Japanese Industrial Standard)
B0401 “Limits and Fits for Engineering.”

Power WiringTerminal Box
Terminal Connection Screw Size
U, V,W Motor
M10
@ Ground
A B Brake M4

Fan Connector
A U Phase
B V Phase
© W Phase
D Ground Terminal

Receptacle: CE05-2A18-10PD-B

Non-environmental mating connector:
MS3108B18-10S (L-Type)
Cable Clamp: MS3057-10A
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(3) 17 Bit Incremental/Absolute Encoder

L [0.0020 0.05) [ ]
- L
L |©]0.0020 (@0.05)| 4 | =
| LD LF
Fan connector ' LN ! LP
— | | LLE
@ @
e | u
@ —
| R (=
® @ QK |
. L == =4 7] e
2o e e I b
=]
® © Y
| e, ] t_
L
KG | Power W|r|ng
A ©2.40 (D61)
Encoder connector KB1
B2 A 0.0012 (0.03) | N
Type Motor Body Dimensions Flange Dimensions Shaft End Dimension
SGMBH-1 | | L | LD | LF | LN | LP |KB1|KB2 | KG | KN | KS | KT |cKi|ck2| J |@LA[@LB| LC | LE | LG [@LH|@Lz| @S| Q | QK [we| o+ | U
BGDAAG 32.0(26.5 9.45|5.91 20.1|22.0|11.6
(814)|(674)] 9.29 |(240)| (150) | 7.87 | (510)| (558)|(295)| 8.66 7.91|6.85| 2.36[2.36(8.66( 11.8 | 9.84 [11.8]0.20(1.38|13.8| 0.69 | 2.76 | 5.51 | 4.33 | 0.79 | 0.47 | 0.29
0 aag 337281 |(236)] 1.1 | 7.87 |(200)] 21.7 | 23.6 [13.2((220)((201)(174) (60) |(60) (220)(300) | (250) (300} (5) | (35) |(350)((17.5) (70) |(140)|(110)} (20) | (12) | (7.5)
(855)|(715) (281)|(200) (551)|(599)|(336),
Type Approximat| Allowable | Allowable Specified Tolerances
SGMBH- e Mass |Radial Load| Thrust Load
Ib (kg) Ib (N) Ib (N) Dimension *®S LB wxT RN
3GDAAGL ?go% (%gzg) Unit |Diameter | Tolerance | Diameter | Tolerance |Length|  Tolerance  [Length|  Tolerance
485
~ 5511 1762 (2156) in 2.76 [0.0012 -0.004 9.84 | +0.0000-0.0018 | 0.47 | +0.0000 -0.00433 | 0.79 |+0.0000 -0.00204
AEDAABLE o50) | (7840) mm 70 |+0.030 +0.011 | 250 | +0.000-0.046 | 12 | +0.000-0.110 | 20 | +0.000-0.052
Note: 1 Dimensions are the same when using either incremental or absolute encoders.
2. Tolerances on the dimensions of flange type LB, of shaft extensions S, and of keyway width and depth are based on JIS (Japanese Industrial Standard)
B0401 “Limits and Fits for Engineering.”
Encoder Plug Connector Wiring on the Encoders Fan Connector Fan Connector
A - K — A U Phase
B - L — B V Phase
C Data + M - C W Phase
D Data — N — D —
E - P - Receptacle: CE05-2A18-10PD-B
g (;/ g 5 — o Non-environmental mating connec-
atery — (Noter) for: MS3108B18-10S
H +5V4e T Battery + (Note*) (L-Type)
J FG (Frame Ground) ]*Note: Used with an absolute encoder only.
Non-Environmental Mating Connector:
MS3108B20-295 (L Type) — -
MS3106820-295 (Straight Type) Power Wiring Terminal Box
Cable Clamp: MS3057-12A Terminal Connection | Screw Size
UV, W Motor
M10
@ Ground
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(4) 17 Bit Incremental/Absolute Encoder

Cross-section Y-Y

38.19 (970) 11 Jo0020 005) | A]
31.50 (800) 6.69 (170)
Power wirin
26.93 (684) — © |#0.0020 (20.05)] A | v
Fan conngctor 16.57 (421) o0 (330
. 9.29 (236) 14.41 (366) TTet ((300))
‘ 12.32 (313) 7.87 (200) 8662200/ _|
i T o T e
K 0.20 (5) |
- —
o T oLl 0240 (@61) 5 QKJJ
(= 65 = S | -$13.8
\ —— ——J; s (@350)
4 o I . [ 6.69 (170) S
-« ' f - o
S $rd Y * g 7 3
@ P ® 98 [
52}
£ /
Encoder connector Y o
< @
4 e’
| o
il | [ 8
© [ ™~
| A v
| 15.98 (406) | 4.75 (121) ~3.54 (90) \4@0_94
A J0.0012 (0.03) | | 5.49 (139.5)| 5.49 (130.5)| {224
12.99 (330)
Approxim Allowable Radial i
pproximate owable Radial | \0\able Thrust Load Specified Tolerances
Type SGMBH Mass Load b (N
b (kg) Ib (N) N Dimension *T *W
5ED ALL 772 (350) 1895 (8428) 485 (2156) Unit | Length | Tolerance |Length| Tolerance
Note: 1. Dimensions are the same when using either incremental or absolute -
encoders. in 0.55 | +0.0000-0.00433 | 0.87 |+0.0000-0.00204
2. Tolerances on the dimensions of flange type LB, of shaft extensions S, mm 14 +0.000-0.110 22 +0.000 -0.052
and of keyway width and depth are based on JIS (Japanese Industrial
Standard)
B0401 “Limits and Fits for Engineering.”
Encoder Plug Connector Wiring on the Encoders Fan Connector Fan Connector
A — K — A U Phase
B — L — B V Phase
C Data + M — C W Phase
D Data — N — D —
E — P — Receptacle: CE05-2A18-10PD-B
B — R — Non-environmental mating connector:
G o S Battery — (Note*) MS3108B18-10S (L-Type)
H +5Vge T Battery + (Note*)
J FG (Frame Ground) |*Note: Used with an absolute encoder only. — -
Non-Environmental Mating Connector: Power Wiring Terminal Box
MS3108820-295 (L Type) Terminal Connection Screw Size
U Vv,w Motor
M10
(_i_) Ground
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8.2 SGMCSDirect Drive Motors
This section presentsthe SGM CS direct drive motor ratings and specifications.

Servomotor Model SGMCS- 02B 05B 07B 04C 10C 14C
Rated Output W 42 105 147 84 209 293
Rated Torque N m 2.0 5.0 7.0 4.0 10.0 14.0
(2]
S | Instantaneous Peak
.% Torque N m 6.0 15.0 21.0 12.0 30.0 42.0
©
'§ Rated Current A 1.9 1.8 1.4 2.1 2.0 2.0
Q.
%)
Instantaneous Max.
g S A 5.4 5.2 4.2 6.1 5.8 6.1
0
_g’ Rated Speed min-L 200 200
I
X | Max. Speed min-t 500 500 400 300
Rotor Moment of 2 And
e kg m< 10 25.0 61.0 99.0 67.0 167.0 266.0
Outside Diameter mm 135 175
< | Length mm 51 80 120 59 80 120
2
‘g Mass kg 5.0 6.2 8.6 7.2 10.2 14.2
@
c .
S Erotectlve Construc- _ P42
tion
Vibration Resistance m/s? 49
5 | Output Form = Serial data transmission
©
(o]
(&)
5 || PMLSED OF (PSS (CE PR 1,048,576 (20-bit)
Rotation
Servomotor Model SGMCS- 08D 17D 25D 16E 35E
Rated Output W 168 356 393 335 550
Rated Torque Nem 8.0 17.0 25.0 16.0 35.0
1)
S | Instantaneous Peak
.% Torque Nem 24.0 51.0 75.0 48.0 105.0
O
'8 Rated Current A 2.1 2.3 2.7 35 3.6
o
%)
Instantaneous Max.
% Current A 5.9 6.7 7.9 9.8 10.2
(2]
2 Rated Speed mint 200 150 200 150
<
X [ Max. Speed min-1 500 350 250 500 250
Rotor Moment of 24
Inertia kg m? 10 338.0 621.0 909 1080 1490
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Servomotor Model SGMCS- 08D 17D 25D 16E 35E
Outside Diameter mm 230 290
Length mm 64 100 150 76 100
c
(@]
= | Mass kg 14.0 22.0 29.7 26.0 34.0
>
@ i -
g Protective Con _ P42
O | struction
Vibration Resis- 2
tance m/s 49
5 | Output Form — Serial data transmission
e)
(o]
(8]
£ | Number of Pulses PIR 1,048,576 (20-bit)
per Revolution
SGMCS-
Servomotor Model SGMCS-
45M 80M 1AM 80N 1EN 2ZN
Rated Output W 707 1260 1730 1260 2360 3140
Rated Torque Nem 45 80 110 80 150 200
2]
c
& | Instantaneous
E Peak Torque Nem 135 240 330 240 450 600
'S | Rated Current A 5.8 9.74 13.4 9.35 17.4 18.9
o
n
- | Instantaneous A
S | Max. Current 17 28 42 28 56 56
[2)
2 | Rated Speed min-t 150
I
o
Max. Speed i 300 250
Rotor Momentof | g m? 10 388 627 865 1360 2470 3060
Outside Diameter mm 280 360
| Length mm 157.5 207.5 257.5 167.5 2175 267.5
Q
S | Mass kg 38 45 51 50 68 86
7] )
S Protective _ P44
O | Construction
Vibration 2 24.5
Resistance m/s
5 | Output Form - Serial data transmission
°
o
(8]
< | Number of Pulses ;
W | per Rotation PR 1,048,576(20-bit)
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>

The following table provides specifications of the SGDH servo amplifiers and
SGMAH, SGMPH, SGMGH, and SGMSH combinations.

8.2.1 Combined Specifications

Servomotor Combinations

Specificationsfor Servo Amplifier and Single/Three-phase, 200V

Voltage

Single-phase 200V

Three-phase 200V

Servo Amplifier Model

SGDH-

A3AE

ASAE

01AE

02AE

04AE

08AE
-S

15AE
-S

05AE

08AE

10AE

15AE

SGMAH Series

Model
SGMAH-

A3A

A5A

01A

02A

04A

08A

08A

Capacity
(kw)

0.03

0.05

0.1

0.2

0.4

0.75

0.75

Applicable
Servomotor

Motor
Speed
(rpm)

Rated 3000/maximum 5000

Applicable Encoder

Standard: 13-bit incremental encoder

Continuous Output
Current
Arms

0.44

0.64

0.91

21

2.8

4.4

4.4

Maximum Output
Current

Arms

13

2.0

2.8

6.5

8.5

13.4

13.4

Allowable
Regenerative
Energy*
(Joules)

18.5

371

Allowable
Regenerative
Frequency**
(times/min)

89

*  Allowable regenerative energy is the value with an AC input power supply voltage of 200V s Thismay

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 aminute.
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Voltage Single-phase 200V Three-phase 200V

Servo Amplifier Model

SGDH- A3AE | ASAE | O1AE | 02AE | O4AE | O08AE-S | 15AE-S — 08AE — 15AE

Model
SGMPH- = — 01A 02A 04A 08A 15A — 08A — 15A

Capacity
(kw)

Motor ?rgﬁ%d Rated 3000/maximum 5000

Applicable Encoder Standard: 13-bit incremental encoder

— — 0.1 0.2 0.4 0.75 15 — 0.75 — 15

Applicable
Servomotor

Continuous Output
Current — — 0.89 20 2.6 41 75 — 41 — 75
Arms

Maximum Output Current 28 6.0 8.0 13.9 230

Arms

Allowable Regenerative
Energy* — 371 — —
(Joules)

Allowable Regenerative
Frequency™ * — 29
(times/min)

SGMPH Series

— 13.9 — 23.0

Voltage Three-phase 200V

Servo Amplifier Model
SGDH-

Model
SGMGH-

Capacity
(kW) 0.45 — 0.85 13 1.8 2.9 44 55 75 11 15

Motor
Speed Rated 1500/maximum 3000
(rpm)
Applicable Encoder Standard: 17-bit incremental encoder

05AE 08AE 10AE 15AE 20AE 30AE. 50AE 60AE 75AE 1AAE 1EAE

05AAA = 09AAA | 13AAA | 20AAA | 30AAA | 44AAA | 55AAA | T5AAA | 1AAAA | 1EAAA

Applicable
Servomotor

Continuous
Output Current 3.8 - 7.1 10.7 16.7 23.8 32.8 42.1 54.7 58.6 78.0

Arms

SGMGH Series

Maximum
Output Current 11 — 17 28 42 56 84 110 130 140 170

AHTIS

Allowable
Regenerative
Frequency™ *
(Times/min)

34 — 13 10 12 8 11 26** 36**

*  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-RA05 Regenerative Resistor Unit isused. For information on
regenerative resistor units, refer to 5.6.1 External Regenerative Resistorsor to 5.2.5 Regenerative
Resistor Unitsin this manual.
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Voltage Three-phase 200V
Servo Amplifier Model — — 10AE 15AE 20AE 30AE 40AE 50AE
SGDH-
Model
o5 SGMSH- — — 10A 15A 20A 30A 40A 50A
] £ Capacity
=§§ (kW) — — 1.0 15 2.0 30 4.0 5.0
<< ©
7| s e 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
) o
Maximum
Output Current — — 17 28 42 56 " 84
Arms
Allowable
Regenerative
Frequency® - — 39 31 48 20 29 22
(times/min)

*  Allowable regenerative frequency isthe 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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A Specificationsfor Servo Amplifier and Single-phase, 100V
Servomotor Combinations

Voltage Single-phase 100V
senvo Asmgg]:ﬁr Model A3BE ASBE 01BE 02BE
Model
A3B A5B 01B 02B
o5 SGMAH-
B Capacity
25 (kW) 0.03 0.05 0.1 0.2
g5
wn
'(\fgr%r sz Rated 3000/maximum 5000
% Applicable Encoder Standard; 13-bit incremental encoder
(72] . *
z Continuous Input Curre:t 11 18 30 52
% rms
P .
Continuous Output Cur'&ent 0.66 0.95 24 30
rms
Maximum Output CurrefAnt 20 29 79 9.0
rms
Allowable Regenerative Energy™ * 78 15.7
(Joules) ' '
Voltage Single-phase 100V
Servo AS"E[';';'_IE_’ Model A3BE ASBE 01BE 02BE
Model
e SGMPH- — — 01B 02B
S0 -
S E Capacity
= S (kw) — — 0.1 0.2
<3
2 Mm%rsn‘;eed Rated 3000/maximum 5000
@
2 Applicable Encoder Standard: 13-bit incremental encoder
o 2
§ Continuous Outpxt Current . _ 29 97
rms
Maximum Output Current _ _ 71 8.4
Arms
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 Regenerative Resistor for more details on allowable regenerative energy

and frequency.
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A Specificationsfor Servo Amplifier and Three-phase, 400V
Servomotor Combinations

Voltage Three-phase 400V
Seno Asmg[';:'_le_r Model 05DE | 10DE | 15DE | 20DE | 30DE | 50DE | 60DE | 75DE | 1ADE | 1EDE
Model
o5 SGMGH- 05D 09D 13D 20D 30D 44D 55D 75D 1AD 1ED
g8 Capacity
S5 p i 0.45 0.85 1.3 1.8 2.9 4.4 55 75 11 15
== (kw)
<& | Motor Speed . Rated 1500/
§ (rpm) Rated 1500/maximum 3000 maximum 2000
& | Applicable Encoder Standard: 17-bit incremental encoder
I
= -
= | ContnuousOutputCurtent | o | 55 | 54 | g4 | 119 | 165 | 208 | 254 | 281 | 372
8 rms
Maximurm O&f:t curent | 55 | g5 | 14 | 20 | 28 | 405 | 55 | 65 | 70 | 8
Allowable Regenrative
Frequency* 42 15 10 12 8 11 26 18 36 32
(times/min)
Model
o5 SGMSH- — 10D 15D 20D 30D 40D 50D —
g8 Capacity
S5 p i — 1.0 15 2.0 30 4.0 5.0 —
= (kw)
<»
w el eed Rated 3000/maximum 5000
8 (rpm)
& | Applicable Encoder Standard: 17-bit incremental encoder
T -
2 Continuous Output Current _ 28 47 6.2 8.9 125 138 _
8 Ams
Maximum Output Current . 85 14 195 28 38 42 .
Arms ' '
Allowable Regenerative
Frequency* — 47 31 48 20 29 22 —
(times/min)

*  Allowable regenerative frequency is the number of times the servomotor is allowed to accelerate and
decelerate through a Orpm — maximum motor speed — Orpm cyclein aminute.
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Voltage Three-phase 400V
Servo Amplifier Model 05DE 10DE 15DE 20AE 30DE
SGDH-
Model
_ | SGMUH- — 10D 15D — 30D
=38 Capacity
8E (kW) — 1.0 15 — 29
S =
<& | Motor
Speed Rated 6000/maximum 6000
(rom)
&8 | Applicable A7
% ey Standard: 17-bit incremental encoder
& | Continuous
= | Output Current — 2.7 4.1 — 8.1
3 A
(%] rms
Maximum
Output Current — 8.5 14 — 28
Arms
Allowable
Regenerative
Frequency™ - 2t 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 cyclein aminute.
Note: Refer to 5.6 Selecting a Regenerative Resistor for more details on allowable regenerative energy

and frequency.
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8.2.2 Ratingsand 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’sinput 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-AB A3 A5 01 02 — — — — — — —

100V

SGMPH-AB — — 01 02 — — — — — — —

SGMAH-AA A3 A5 01 02 04 - 08 — — — —

SGMPH-AA — — 01 02 04 — 08 — 15 — —

SGMGH-AAAA
(1500rpm)

200V

— — — — — 05 — 09 13 20 30

SGMSH-AA — — — — — — — 10 15 20 30

Applicable Servomotor

SGMGH-AD — — — — — 05 — 09 13 20 30

400V

SGMSH-AD — — — — — — — 10 15 20 30

SGMUH-AD — — — — — — — 10 15 — 30

Maximum Applicable
Servomotor Capacity 0.03 | 0.05 | 01 0.2 04 | 045 | 075 | 1.0 15 2.0 3.0
[KW]

Continuous
Input Current 1.1 1.8 3.0 5.2 — — — — - _ _
[Arms]

Continuous
Output
Current

[Arms]

100V

066 | 095 | 24 3.0 — — — — — — —

Maximum
Output Current 2.0 29 7.2 9.0 — — — — — — _

[Arms]

Continuous

Input Current 082 | 11 | 20 | 34 | 55 | 40 | 54 | 70 | 95 | 120 | 17.0
[Arms]

Basic Specifications

200V

Continuous
Output Current 044 | 064 | 091 | 21 2.8 3.8 5.7 76 | 11.6 | 185 | 24.8

[Arms]

Maxmum QUPHLCUTENt | 45| 20 | 28 | 65 | 85 | 110 | 139 | 17 | 28 | 42 | 56

Contlnuouilnput Current . . . . . 20 . 35 18 6 85
[Arms]

Continuous
Output Current — — — — — 19 — 35 54 84 | 119
[Arms]

400V

Maximum Output Current
[Arms]




Sigmall User’'s Manual Chapter 8. Ratings and Characteristics

Servo Amplifier Ratings and Specifications Table 1 (continued)

Servo Amplifier Model SGDH- A3 A5 01 02 04 05 08 10 15 20 | 30
100V | For Single-phase 100 to 115V, +10 to -15%, 50/60Hz
. ’\C”i";‘(':rl‘m 200V | Single/Three-phase 200 to 230V, +10 to -15%, 50/60Hz
[<5]
5 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
[
= @ | Control 200V | For Single-phase 200 to 230.5V,, +10 to -15%, 50/60Hz
400V | 24Vpc £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).
< .
= Ambient/Storage 0 to +55°C/-20 to +85°C (When enclosed, internal temperatures must not exceed this
S| o | Temperature™** range.)
2 & [ "AmbienuStor
-§ g Humigity orage 90% relative humidity or less (with no condensation)
o
O - -
Vibration/Shock 2 2
Resistance 4.9 m/s</19.6 m/s
Configuration Base mounted (Rack mounted optional).
o | For100v (21-41?3 —
= 1.76 (0.8) :
D 1.76 3.75
x << | For 200V
Sa 08) | 243 (L.7). 6.17 8.38
= (L1 | 375 375 | (28) (38)
<C _ _ _ _ . _ .
For 400V (L.7) (L.7)

*  Supply voltage must not exceed 230V +10% (253V) or 115V + 10% (127V). A step-down
transformer isrequired if the voltage exceeds these values.

** Main power supply for SGDH-08AE-S and -15AE-Siis single-phase, 220 to 230V, +10 -15%,
50/60Hz
If supply power islessthan 187V, Alarm 41 may occur when accelerating to maximum speed at
full torque.

***Jse 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 | O5 | 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.)

Control Signal

X Load Regulation 0to 100% load: 0.01% maximum (at rated speed)
<
Q § % Voltage Regulation Rated Voltage +10%: 0% (at rated speed)
S| &3
S @ §’ Temperature Regulation | 25 +25°C: +0.1% max. (at rated speed)
o
2 & Frequency Characteristics 400Hz (at J; = Jy)
8 Torque Control Tolerance (Repeat-
0
= ability) +2%
5 Soft Start Time Setting 0to 10s (Can be set individually for acceleration and deceleration)
s *6Vpc (Variable setting range: +2 to +10Vp) at rated torque (positive
D ® * % =°VDC e -
§ ] % = REETEs el torque reference with positive reference), input voltage: +£12V (maximum).
2 :%% 2 [ Input Impedance About 14kQ
c
s % [ Circuit Time Constant —
gl 2 *3Vpc (Vari i : i
L = ® e, +3Vpc (Variable setting range: +1 to #10Vp) at rated torque (positive
@ UE-; o % = REETEs el torque reference with positive reference), input voltage: +£12V (maximum)
o o
5 oL 5 Input Impedance About 14kQ
= % [ Circuit Time Constant About 47ps
o | Rotation Direction . .
g 5 § S With P control signal (/P-CON)
€25 Wi — ,
Sng ; ith forward/reverse current limit signal (speed 1 to 3 selection),
3 | Sfpetl Seisan servomotor stops or another control method is used when both are OFF.
@ | Bias Setting 0 to 450rpm (setting resolution: 1rpm)
é Feed Forward Compensation 0 to 100% (setting resolution: 1%)
5 o :
= | Positioning Completed Width : ; - ;
2 & | Setting 0 to 250 reference units (setting resolution: 1 reference unit)
o
= o e Sign + pulse train, 90° phase difference 2-phase pulse (A phase + B
% > yp phase), or CCW + CW pulse train
S| o 8 Form Line driver (+5V level), open collector (+5V or +12V level)
§| 2| ®
2| ® g:% Frequency 500/200kpps maximum (line driver/open collector).
a| s
o
=

Clear Signal (input pulse form identical to reference pulse)

Built-in Open-Collector Power
Supply***

+12V (1kQ 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.

** Forward is clockwise viewed from the non-load side of the servomotor, (counterclockwise viewed

from the load and shaft end).
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***The built-in open collector power supply is not electrically isolated from the control circuit in the

servo amplifier.

Servo Amplifier Ratings and Specifications Table 1 (continued)

Servo Amplifier Model

A3 A5 01 02 04 05 08 10 15 20 30

SGDH-
1= . .
2 Form A-, B-, C-phase line driver
§ S-phase line driver (only with an absolute encoder)
Frequency Dividing
" Ratio Any
g B | abirel allissian e Servo ON, P control (or Control Mode switching, forward/reverse motor rotation by internal
(2N beg speed setting, zero clamping, reference pulse prohibited), forward run prohibited (P-OT),
Q 03)— - reverse run prohibited (N-OT), alarm reset, forward current limit, and reverse current limit
n (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,
| be during current limiting, during speed limiting, brake released, warning, selecting three of
@ | modified the NEAR signals.
Dynamic Brake Operated at main power OFF, servo alarm, servo OFF, or overtravel.
Regeneration External regenerative resistor. ‘ Built-in.
Overtravel Stop Dynamic brake stop at P-OT or N-OT, deceleration to a stop, or free run to a stop.
Electronic Gear 0.01<A/B<100
Overcurrent, overvoltage, low voltage, overload, regeneration error, main circuit voltage
Protection error, heat sink overheated, no power supply, overflow, overspeed, encoder error, overrun,
CPU error, parameter error, etc.
g 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.
T i Speed: 1V/1000rpm
[ it el Wity Torque: 1V/rated torque
S Pulses remaining: 0.05V/reference unit or 0.05V/100 reference units
o .
= : Digital operator (hand-held model), RS-422A port such as for a personal computer
" Connected Devices (RS-232C ports under certain conditions)
§ 1:N Communications Up to N = 14 for RS-422A ports
§ Axis Address Setting Set with parameters.
g il 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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~

A Servo Amplifier Ratings and Specifications Table 2

Servo Amplifier Model SGDH- 50 60 75 1A 1E
SGMGH-AAAA 44 55 75 1A 1E
3
| < ;
g SGMSH-AA 40 50 — — — —
[«5) o0
2 SGMGH-AD 44 55 75 1A 1E
=
sl -
g 8 SGMSH-AD 40 50 — _ _ _
< <
SGMUH-AD 40 — — — _
Maximum Applicable.
Servomotor Capacity 5.0 6.0 7.0 11 15
(kW]
Continuous |I’1[%l::n s(iurrent 24 30 a1 60 80
- -
3 Continuous O{L)&tput]Current 329 46.9 547 58.6 78.0
o~ rms.
Maximum Ou}gut (]Jurrent 84 110 130 140 170
rms.
Continuous Ir}%f;jurrent 149 178 223 307 446
- -
= Continuous O{L)&tput]Current 165 211 274 281 372
< rms.
[%2)
@ -
S Maximum Outg\ut Current 405 55 65 70 85
3 (Arms]
3 200V Three-phase 200 to 230V, +10 to -15%, 50/60Hz
& Main Circuit
2l g g ] 400V Three-phase 380 to 480V, +10 to -15%, 50/60Hz
o | = [=
QNER U% 200V Single-phase 200 to 230V, +10 to -15%, 50/60Hz
Control Circuit
400V 24Vpc +15%.
Control Method Three-phase full-wave rectification IGBT-PWM (sinewave driven)
Feedback Serial encoder: 17-bit (incremental/absolute).
Ambient/Storage o o
@ Temperature* * 0to +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/s/19.6 m/s?
- : Base mounted (Rack Base mounted. (Duct ventilated optional)
Configuration mounted optional).
Approximate Mas?bll:(()l(rgZ)OOV 12.1(5.5) 33.1(15)

Notes: * Supply voltage must not exceed 230V +10% (253V) or 115V + 10% (127V). A step-down
transformer isrequired if the voltage exceeds these values.
**  Usethe 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 0 . 0 i
o o *g Regulation 0o 100% load: 0.01% maximum (at rated speed)
(=] [ a1
S | & 3| Voltage .
g o % Regu?ation Rated Voltage +10%: 0% (at rated speed)
[=]
&3 = Temperature Regulation 25 £ 25°C: £0.1% max. (at rated speed)
Frequency Characteristics 400Hz (at J = Jy)
2 Torque Control Tolerance (Repeatability) +2%
=)
2 Soft Start Time Setting 0to 10s (Can be set individually for acceleration and deceleration)
I = +6Vpc (Variable setting range: +2 to +10Vpc) at rated torque (positive torque
= =} * % DC DC.
§ - 15 e Wl reference with positive reference), input voltage: +12V (maximum).
S 8 8 | Input Impedance About 14kQ
5 2
E & | Circuit Time Constant —
3+
2| o = *% +3Vpc (Variable setting range: 1 to £10Vpc) at rated torque (positive torque
;)'f e 2 REEEREE Ve reference with positive reference), input voltage: 12V (maximum)
= S
% ge Input Impedance About 14kQ
=it -1 .
= & | Circuit Time Constant About 47ps
= Rotation Direction Selection With P control signal (/P-CON)
28
2R
S o : With forward/reverse current limit signal (speed 1 to 3 selection), servomotor stops
% & Speed Selection or another control method is used when both are OFF.
o
g Bias Setting 0 to 450rpm (setting resolution: 1rpm)
§ Feed Forward Compensation 0 to 100% (setting resolution: 1%)
0| 8
;3 g“_) Positioning Completed Width Setting 0 to 250 reference units (setting resolution: 1 reference unit)
% o Type Sign + pulse train, 90° phase difference 2-phase pulse (A phase + B phase), or
S| o %’ 2 CCW + CW pulse train
S g | & | Fom Line driver (+5V level), apen collector (+5V or +12V level)
§ g & 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 (1k built-in resistor)

Note: * Speed regulation is defined as follows:

The motor speed may change due to voltage variations or amplifier drift and changesin
processing resistance due to temperature variation. Theratio of speed changes to the rated speed
represents speed regulation due to voltage and temperature variations.

**  Forward is clockwise viewed from the non-load side of the servomotor, (counterclockwise
viewed from the load and shaft end).

***The built-in open collector power supply is not electrically isolated from the control circuit in the
servo amplifier.
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Servo Amplifier 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

o X Servo ON, P control (or Control Mode switching, forward/reverse motor rotation by
S| &3 ; : 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|w and reverse current limit (or internal speed selection)
o .. | Fixed Output Servo alarm, 3-bit alarm codes
=5
“g’_% Positioning completed (speed coincidence), during servomotor rotation, servo ready,
&O 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, etc.
o LED Display Charge, Power, five 7-segment LEDs (built-in digital operator functions)
% Analog monitor connector built in for monitoring speed, torque and other reference
= signals.
; CN5 Analog Monitoring Speed: 1V/1000rpm
g Torque: 1V/rated torque
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)
§ 1:N Communications Up to N = 14 for RS-422A ports
2 | Axis Address Setting Set with parameters.
£
& [ 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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SGDH Amplifier Ratings and Specifications

Servo Amplifier Model SDGH-

2B 3Z 3G 4E 5E

Input Power Sup-

Main Circuit"

Three-phase 380 to 480V, +10% to -15%, 50/60Hz

24Vpc £10%

Note:

Power supply for DB contactor is made from
DC24V power supply. In case the DB operation is

Speed/Torque Control Mode

Frequency Characteristics

* ply Control Circuit necessary when power interruption occurs, main- 40 Watt
5 tain the DC24V while the DB operates.
= If 5 times inertia is attached and standard DB
o resistor is used, DB operation time is about 2 to 5
= seconds
(5]
& Control Mode Three-phase, full-wave rectification IGBT PWM (sine-wave driven)
% Feedback Incremental encoder, absolute encoder
o
il Ambient/Storage Temperature™ 0to 55°C / -20 to 85°C

-% Ambient/Storage Humidity 90% Relative Humidity or less (no-condensing)

(&S]

o 2 2

= Vibration/Shock Resistance 9.8m/s (16)/ 4$_)m/s (E’_G) 2

Cyclic shock resistance is 29.4m/s“ (3G)
Structure Base mounted
Speed Control Range 1:5000

@ Load Regulation 0% to 100%: 0.01% maximum (at rated speed)

(8]

= Speed Voltage Regulation | Rated voltage +10%: 0% (at rated speed)

€ | Regulation™

= Temperature o i

% Regulation 25+ 25°C: 0.1% maximum (at rated speed)

o

100Hz (at J, = Jy)

Accel/Decel Time Setting

Oto 10s

*k

Reference Voltage™

+6Vpc (variable setting range: +2 to +10Vp) at rated speed (forward
rotation with positive reference)

Speed Selection

Speed
Reference Input Impedance Approximately 30kQ
Circuit Time Constant | —
g Reference Voltage | 11 {0 +10V at rated speed (forward rotation with positive reference)
B Torque
g Reference Input Impedance Approximately 14kQ
E‘ Circuit Time Constant | Approximately 47us
Rotation Direction .
A Selection Uses P control signal
Speed Forward/reverse rotation current control signals are used (1st to 3rd speed
Reference

selection). When both signals are OFF, the motor stops or enters another
control mode.

*  Supply voltage must not exceed 480V + 10% (528V). A stepdown transformer is required if the
voltage exceeds this limit.

** Use the servo amplifier within the ambient temperature range. When enclosed, the temperatures
inside the cabinet must not exceed the specified range.

*** Speed regulation is defined as follows:

¢

éSpeed regulation =

(no-load motor speed - full-load motor speed)

x1009?

rated motor speed

***Eorward is clockwise viewed from the non-load side of the servomotor, (counterclockwise viewed
from the load and shaft end).
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SGDH Amplifier Ratings and Specifications (cont’d)

Q Bias Setting 0 to 450rpm (setting resolution: 1rpm)
S Feed-forward Compensation 0 to 100% (setting resolution: 19%)
g5
= | 5 | Position Complete Width Setting | 1 to 250 reference units (setting resolution: 1 reference unit)
S| a
5 e SIGN + PULSE train, 90° phase difference 2-phase pulse (phase A +
% _ | Refer- yp phase B), or CCW + CW pulse train
g g sﬁgﬁ; Pulse Buffer Line driver (+5V level), open collector (+5V or +12V level)
:% gf): Pulse Frequency Maximum 500/200kpps (line driver/open collector)
g § Control Signal CLEAR (input pulse form identical to reference pulse)
Built-in Open Collector Power | ;5\, (with built-in 1k resistor)
Supply
Phases A, B and C: Line driver output
Position Out- QLU Fein Phase S: Line driver output (only when absolute encoder is used)
put Frequency Dividing
o Ratio Any
g Servo ON, P control (or forward/reverse rotation in contact input speed
-UQ; SeruEnEa I control mode), forward rotation prohibited (P-OT), reverse rotation prohib-
o q P ited (N-OT), alarm reset, forward rotation current limit and reverse rotation
= current limit (or contact input speed control)
Seqlence Servo alarm, 3-bit alarm codes
u
Oqutput Select three of the fol- | Positioning complete (speed coincidence), TGON, servo ready, current
lowing: limit, brake release, overload detected
Dynamic Bralégti((l?nBl)”(]ﬁ)upplled asan | activated at main power OFF, servo alarm, servo OFF or overtravel.
Regenerative Processing A regenerative resistor must be mounted externally.
g Motor is stopped by dynamic brake (requires optional dynamic brake unit),
Overtravel (OT) Prevention decelerates to a stop, or coasts to a stop when P-OT or N-OT is activated.
Overcurrent, overload, regenerative error, main circuit voltage error, heat
Protection sink overheat, power open phase, overflow, overspeed, encoder error,
encoder disconnected, overrun, CPU error, parameter error.
(2] . e s ..
= n POWER, ALARM, CHARGE, five 7-segment LEDs, (built-in digital operator
2 LED Display functions) J ( grarep
[&]
5 Speed: 1V/1000rpm
"'é Analog Monitor (5CN) Torque: 1V/rated torque
50 Deviation: 0.05V/reference unit or 0.05 V/100 reference units
E Digital operator (mount type or hand-held).
Interface RS422A port such as a personal computer (RS-232C port can be used if
some conditions are met).
Comtr)gl#]nica- 1: N Communication | N can be up to 14 when RS422A port is used.
i
Axis Address Setting | Set with parameter.
SurEiEe Status display, user constant setting, monitor display, alarm traceback
display, jogging, autotuning, etc.
Others Zero-clamp, reverse rotation connection, jog operation, home position
search, automatic servo motor ID.
* The built-in open collector power supply is not electrically isolated from the control circuit in the servo amplifier.
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8.2.3

A

Base-Mounted Servo Amplifier Dimensionsin inches (mm)

SGDH-A3AE to -02AE (Single-phase, 200V, 30 to 200W) and
SGDH-ASBE to -01BE (Single-phase, 100V, 30 to 100W)

->|-|<— 0.32 (8)

[ — f TN I—
Terminal Sle .
block I
(3 types) Y CN3 |
= L
a gl coN1 I
o \s) 1
g = I
3| cne |
edd 0 W
& ;:. / / ] = s |
Ground terminal_ .39
2 x M4 screws 0(-62)‘# < (10) [ 2.95 (75) 5.12 (130)
2.17 (55 |
Mounting Hole Diagram
NG 0.28(7),, 360(915)
Slg 2 x M4 screw holes ( l| | L) 'l
—. r___ S
Yy I [ [|ﬁﬁ
o) ! [ °
(=] PR i [oo
8 § . I- 1 o =
ola ’
sz ! ! 06710, |,
o] § 1 1
(o]
J2 :
2 1 1
T} 1 1
:_I+ 1
G 0.20||1.§7'(5'0f|
g (5)
S

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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A SGDH-04AE (Single-phase, 200V, 400W) and
SGDH-02BE (Single-phase, 100V, 200W)

2-®0.20 (D5) holes
\ —H=—0315(8)

» ;ERD\{.{OPACK B f - -
rna || R | 3l | T
(3types) 12 |]
8 B _-/_ —
2 NE R
& ] gl cm H
© Off¢ —” |
f} 3| cn2 [
: —
N 117 [
1 ke T_ Al
) TNIE PJeL= ——
Ground terminal £ éaz%zé) e = 295(75) | 5.12 (130)
N
2 x M4 screws | 295(75) A

Mounting Hole Diagram

0.28 (7) 3.60 (91.5)

Sa hol T i

J ) 2 X M4 screw holes

R | ]

T T¥ l — JOOLHLULLULY

o "N = °F

I = =

lt |

S~ 0.67 (17) E
NE |

ola

°lg | :

2E

(2]

SER |

P | |

@ I I

Ko

¢+ _ _ _| )
©f047] | 2.48(63) | Mating connectors: see page 8-43.
ol !
S Approximate mass: 2.43Ib (1.1kg)
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A SGDH-05AE to-10AE (Three-phase, 200V, 0.5to 1.0kW)
SGDH-08AE-S (Single-phase, 200V, 750W)*

2-®0.20 (d5) holes

A|r flow
—>|-|<— 0.31(8
SERVO

Terminal

block VASKAW,SGDH — HIN=n
(3 types) <o |
Sl i X
— | ~—
“tong 1 |
=) / | It 1l I
2 2| oM | I [ I
Cl wp /‘? ~
. N~ —]
Air flow 3| one
|
< / “ q::
§1 I e I
Ground 1039 10)
terminal "~ —> 0.59 (15) | 295(75) 7.09 (180)
2 x M4 Air flow ‘ 217 (55 [
SCIews 3g(35) 17(55)
3.54 (90)
Mounting Hole Diagram
- 0.28(7) |, 5.57 (91.5)
N3 1
o g —
— - "§~ """ 777
1 r
1 1
1 |
1 |
1 [
L’n_‘ 1 1
Sl= 1 1
2[E ! !
Sl | 1
Ale .
8z :
ey 1 1
@ 1 1
) — 4 ______ : Mating connectors: see page 8-43.
o 106 | 248(63)
S T >1 Approximate mass: 3.75lb (1.7kg)

* Rating 200 to 230V, +10% -5%
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A

0.20

. 0.22

SGDH-15AE (Three-phase, 200V, 1.5kW)
SGDH-05DE to -15DE (Three-phase, 400V, 0.5to 1.5kW)

2-30.20 (d5) holes

Chapter 8. Ratings and Characteristics

Heat sink
Alrﬂowf ->|-|<_0.31 ®)
_ f — \.‘u"uwuu'
W s i
= _¥ CN3 ]
g s
3 Q| CN1 ((:(:t= 1%
V= -
i < [ 5 o2 (_(—:[ 1{
@ & [l o il = = |
T i “Terminal (‘ 0.16 (4)_,'.4_
i block
2 x M screws (3(%)3995) L 295(15) - 7.09 (180)
5) ] Air flow I
) == 433 110)
Mounting Hole Diagram
f,g Z 2 x M4 screw holes 08(0) . 557 (1415)
_I'o ________ °|-
! [
1 1
_ 1 [!
s I“
s ! 1
[} 1 1
£ |
S 1
] 1 1
2 1 Cooling fan
| |
1 1
——& _ _ ______ - 3
D Mating connectors: see page 8-43.
0.20. |[3:94 (100) £0.020 (0.5 ]| 0.20

0.20 . 5.89 (149.5) +0.020 (0.5)

(6) " (Mounting pitch)  (5) Approximate mass: 6.17Ib (2.8Kg)

- 48



Sigmall User’'s Manual

Chapter 8. Ratings and Characteristics

A

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-@0.24 (06) holes

Heat sink

] !
= E L ;
2 .. n‘ g i
o FI[I: ==
©
(o] H
B2 )
B3 (',:l L]
v ~ I
v -
® |w | JUULILILE
__ﬂ_l’@® OO
Ground terminal Air 14-qin terminal 0.16 (%)
2 x M4 screws / flow \M4_mounting screws| 2.95 (75) 7.09 (180)
I
0.24(6) 4.33(110)
Mounting Hole Diagram
e 4 x M5 screw holes
S<e
o e
| a., 08(7) 11 557 (141.5)
! L I
! L |
| ]
1 1 E | [I ®mﬂﬁm
i) ! ! N [lo
=3 1 |
S | | \ = =
Fl= ! (100°)
—~£ 1 1
35 | R
= 157 -
3 : : 40) Cooling fa@ ~
@ | |
| |
| |
! ! Mating connectors: see page 8-43.
Y W Py Approximate mass: 8.38Ib (3.8kg)
Sle
0.2 3.94 (100) 0.20
B 002005 ()

(Mounting pitch)
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* Rating 200 to 230V +10% -5%

A SGDH-50AE (Three-phase 200V, 5.0kW)
SGDH-50DE (T hree-phase 200V, 5.0kW)

2 ©0.24 (D6) holes
Heat sink  0.31(8
—>}= 5-pin terminal

-— — M6 i ——— OO
D EE S mounting screw _F —_ L
6-pin terminal 7 <t~
M5 mounting screlvs S
_:_V CN3
/
CN1
s
= ]
2 CN2
QY |
<
: ~ fﬂt - - TITIII
N \ R |
Ground terminal
2 x M4 screws / 5.31 (135) ! 295 (79) 9.06 (230)
] ] Cover (not shownI hinges
3-pin terminal from this line, closing over
M5 mounting screw. the left side of the front.
Mounting Hole Diagram
;\r! = 4 x M5 screw holes
Ske
i — )
: N 028 (7) | 7.54 (191.5)
&l I [ I I
= | =
2 - 0|
% = I | »
oa | I
E. |
[=2] % | I °
% | | %y [I1 I |
| | 3.27 (83)
I I
T—e _ _ _ _ _
N
N o 1 .
S1% 0 H 4.92 (125) || 0.20 Mating connectors: see page 8-43.
() (Mounting pitch) (5) Approximate mass: 12.12Ib (5.5kg)
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A
B — W
[} ®
SERVOPACK 200V
SG\E}E’?: wil (O 18] 3 = %
= = CN8
CNS@ ) ®[|Y
Yol
733 (T10) )
=
3
Control circuit §
| £
© £
&
- ©lO) CN1 CN2
5 T ® F=F=artn
& Main dircuit
g [ ] gl h|::r" termina,LlB\
= Q 51 2.60 (6 ‘81 RN
S (2.01) No.4o (125 (46) t/ \:,
[%) 311€3)11€3]1(63] (€3] 1(€3] | (€3]] (€3] | (€3]] (€3 2:
QO Q
g r Q)| C)C)ﬁ(x X
=1 1]
&} 4.86 (123.4) | _1.67 [L2.58 -
& Q.73(19) (1) ‘%65.6)
o 9x0.75(19) = 6.75 (1Y1) 1.11
_ maximum 9.06 (230) _\ (28.3)
Ground
A erminal
Mounting Hole Diagram
o
S 4 x M5 screw holes
=y yv
1 1
1 1
1 1
1 1
1 1
1 1
1 rs
1 i1
1 11
= 1 i1
o ! .
g:’g 1 1
aE ! '
=] 1 1
“E I
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
vy 1 m- m 1
Sho (098 7.09(180) "jodg
o' f(25) (Mounting pitch) 25)

SGDH-60AE, 75AE (Three-phase 200V, 6.0kW, 7.5kW)

Cooling fan *
\  Airflow

10(0.39
e L G
[ —!
(G ——
CN10
. —_—
o
ﬂ E‘
7'y
0.83(21) |
Control circuit 47 f
I \ <
terminal P et
1 2
D{' )
Main circuit "
terminal ™~ ﬂ
=
1.06 3.45(87.71! 420 (106.8)
27
(27) maximum9.25(23§]
Ground/
terminal Air flow

—

o

<

-

® I f—§—] —

I——————%—————%—1 N~

—————3——§———] :

®======® 0
—_——— =

— e

—_—— =
S [——]

=

o

(2]

<

<t

L

o

View A

Mating connectors: see page 8-43.

Approximate Mass: 31.5lb (14.3kg)
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A SGDH-60DE, 75DE (Three-phase 400V, 6.0kW, 7.5kW)
_)I_%l Coolingfan ~ pj flowg
T U] 0.39 F ______
ors ) | (10) C- D
® ® s -
= pEmE |||l ||
= IEI mmm | @
N i CNlO\ Iﬂ_ﬂni. oooo
=)
433(110) | 1 e
= Control
& Circ'uit
o M5 Main circuit terminal o  erminal|
- | CN1 CN2 %
(4] < —
L LN 2 Main circut/ s
E / [ARER Control circuit 4
Terminal
- 4,61 (117) <8148 ®
8 Y NI Y—
=—Heleleelee eelle
o—_JF/ L1 L2 L3 L1 12 13 nmt Bl B2 [V] o\/ Wx 1 u u
] __|_ 0.28(7) / T 094  TaT6(Y) 4 3.54(90)
12(307) 6.22 (158) | 0273 m | maxiyhun] 9.25 (235)
y{aximum 9.05 (23(5\( ) (283) / 1
M4 Control circui terminal / \, M8 Ground terminal___ Ground terminal Air Tlow
Mounting Hole Diagram::
Q‘—":; F=F == == = = = = = = = = = = L |
7 T L] 1
1 1
1 1
1 1
! N R = T —
1 1 = — 1 O
| ! —1—— | M=
| 1 I §———|
. . S=E= =
: : ® ———f————| = ®
| | P | | -
a| I =
e 1 1 =\ ' - (=
3 1 1 =
3 | 1 n =
: : 8 iisniiiiiiinaeg e
: : uLuLuuuL uhLuu
, , z s ——————
I I
1 1
: 1 1 -
— M _______ gl Mating connectors: see page 8-43.
2l (098 7.0 (180) 098
== ) '25) Approximate mass: 29.8lb (13.5kg)
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A SGDH-1AAE, 1EAE (Three-phase 200V, 11.0kW, 15.0k\W)

Cooling fan fAiI’flOW
9= 0.28(7 9,69 (246) \ )
N 0.39 (10 \ |
—-_— =¥ —>‘|<-
[T U ® ® UD] (1 &
SESG\;OEACK 200v Ir ‘—’ nl : — ::\— -:
VVA\;;A\NA | .-~ ~_- 1
5.51 (140) 031 L - - - - - = = a
| W ' D S
CN3 Cl 4
_ o [FleEIm @
3 oo @
: DATA | Ooooo  oooo
= L1 ] - sle
% g —i =
= o \
g ~ CN10

12,60 (320)

g | I“ICNII"E.TNZl

@ M4 Cont

@ || E—
ontrol. g‘l ?__#
circuit terminal

®
9.76 (248)
En
I
B

<
¢
S -%llks \ — 109 ok | [0s8(17)
- 7 N | = T
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A SGDH-1ADE, 1EDE (Three-phase 400V, 11.0kW, 15.0k\W)
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A SGDH-2BDE (Three-phase 400V, 22kW)
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A SGDH-3ZDE (Three-phase 400V, 30kW)
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A SGDH-3GDE (Three-phase 400V, 37kW)
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A SGDH-4EDE (Three-phase 400V, 45kW)
A SGDH-5EDE (Three-phase 400V, 55kW)
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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 darm dis-

play and for problems which result in no alarm display.

9.1 Servodrive Inspection and MaintenanCe............cceeeereeeereerieseeseeee e see e e 9-2
9.1.1  ServOmMOLOr INSPECHION ......ccveeieeeecieeie et e e e ste e e e e ens 9-2
9.1.2  Servo AMPIlifier INSPECLION......ccceecieeeeeiece e 9-3
9.1.3  Replacing the Battery for the Absolute Encoder ...........ccooeveiiniiiiciinnene 9-4

0.2 TrOUDIESNOOING .....veveeieeeeieie sttt 9-5
9.21  Troubleshooting Problems with Alarm Displays.........ccccoeverenenieneneniens 9-5
9.2.2  Troubleshooting Problems with No Alarm Display ........ccccceeevvncennennnne 9-39
9.23  Alarm Display Table.......cooieiiiieieeeee e 9-41
9.24  List of Additional or Modified Alarm and Warning Displays (Applicable

only to SGDH amplifiers with version # 33xxx or higher) .......cc.ccocevuenee. 9-43
925  Warning DisPlayS......cccecerireiinininineeeee e 9-44
9.2.6  Additiona Sigmall AlarmsS.........cceiieiiiiireece e 9-45
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9.1 Servodrivelnspection 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 frequenciesin 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

Noise

Action or Frequency Procedure Comments
Problem
Vibration and Daily Touch and listen. Levels higher than normal?

Exterior Dirt

According to degree

of contamination

Clean with cloth or com-
pressed air.

Disconnect servo amplifier

Insulation - - : Contact Yaskawa if the insu-
Resistance At least every year ?nd tes% ?gg\llatu’zﬂn r$3|s- lation resistance is below
Measurement ance & - us 10MQ.
exceed 10MQ.*

: Remove servomotor from : :
Oil Seal At least every 5000 . : Applies only to motors with
Replacement | hours gzglzhlne and replace oil oil seals.

The user should not disas-

gveer\r/r?ga?tor ﬁéﬁgsc:reg ';g/afsoooo 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-
duresin thefollowing table. Perform inspection and maintenance at |east once every
year. Other routine inspections are not required.

Servo Amplifier Inspection

Action or
Problem

Frequency

Procedure

Comments

Clean interior and
circuit boards

At least every year

Check for dust, dirt, and oil
on the surfaces.

Clean with compressed air.

Loose screws

At least every year

Check for loose terminal
block and connector
Screws.

Tighten any loose screws.

Defective parts in
unit or on circuit

At least every year

Check for discoloration,
damage or discontinuities

Contact Yaskawa.

boards

due to heating.

A

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 sureto confirm that the
parameters are set to the application’s requirements before starting operation.

Periodic Part Replacement

Part Standard Lifespan Replacement Method
Cooling fan 410 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.
@;%Qé?tlé?]oﬂ%?rtéﬂlﬁ’tic 5 years Test. Replace with new circuit board, if nec-
board essary.

Operating Conditions:

Ambient Tem
Load Factor:

Operation Rate:

perature:

Annual average of 30°C.

80%, maximum.

20 hours/day, maximum.



Sigmall User's Manual Chapter 9: Inspection, Maintenance, and Troubleshooting

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 asignal from the absol ute encoder
when the power to the servo amplifier isturned ON. Therefore, the servo amplifier
will not give an alarm when the battery voltage drops below the minimum voltage
level while the power is being supplied to the servo amplifier.

Refer to 5.7.3 Handling Batteries for the battery type recommended for absolute
encoders.

Replace the battery using the following procedure if the battery voltage drops below
the minimum required battery voltage.

Battery Replacement Procedure

1. Replace the battery while the control power to the servo amplifier is ON.

2. After replacement, turn OFF the power to the servo amplifier in order to clear the
Absolute Encoder Battery Alarm (A. 83).

3. Turn ON the power to the servo amplifier again and confirm that it operates
properly.

Note: The absolute encoder datawill be lost when the control power to the servo amplifier is turned OFF
and the encoder cable is disconnected from the battery. If the dataislost, refer to 5.7.4 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 Problemswith Alarm Displays

Problems that occur in the servodrives are displayed on the panel operator as
“A.AA” or “CPFAA”. 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.- -1 Normal Operation”, is not an alarm. Additional information appears on 38.

A 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 Fn0O05 then reenter settings .
power ON. * Replace the servo amplifier.
B Circuit board (1PWB) defective. Replace the servo amplifier.
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A 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).

Satus and Remedy for Alarm

At power ON. — A
Cause of the Problem Solution
Circuit board (1PWB or 2PWB) -
A defective. Replace servo amplifier.
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A 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)

Satus and Remedy for Alarm

At power ON. — A, B
Cause of the Problem Solution
A An out-of-range parameter was ¢ Reset all parameters in the range.
previously set or loaded. ¢ Otherwise, reload the correct parameter.
Circuit board (LPWB) is defective. | Replace the servo amplifier.
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A 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).

Satus 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 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.

Satus and Remedy for Alarm

During servomotor
operation. — /I_E\, E’GD’
L At power ON. — C

When Servo ON (S-ON)
ssignal is turned ON.

Cause of the Problem

Solution

Shorted wiring between servo
amplifier and servomotor.

Check and correct wiring.

Shorted servomotor U, V, or W
phase.

Replace servomotor.

« Defective circuit board (1PWB)

» Defective power transistor.

Replace servo amplifier.

Defective current feedback circuit,
power transistor, DB circuit, or cir-
cuit board.

Replace servo amplifier.

Ambient temperature of the servo
amplifier greater than 55°C.

Alter conditions so that the ambi-
ent temperature is below 55°C.

Inadequate air flow around the
heat sink.

Providing sufficient space as
specified.

Fan stopped.

Replace servo amplifier.

Servo amplifier is operating under
an overload.

Reduce load.

Note:
1.5 to 5kW, and all 400V

Problems E to H can occur in a servo amplifier with a capacity of

models.
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A 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.

Satus 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.

Regenerative resistor is open.

c Disconnected regenerative unit Check the wiring of the external
(for an external regenerative resistor). regenerative resistor.
Defective servo amplifier. Replace servo amplifier.
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A 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.

Satus and Remedy for Alarm

During servomotor operation. —— A B

Cause of the Problem Solution

Regenerative power exceeds the Use an external regenerative

A limit resistor that matches the regener-
: ative power capacity.
Alarm occurs although an exter-
B nal regenerative resistor is used Correct parameter Pn600.

and the temperature rise of the
regenerative resistor is small.
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A 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.

Satus and Remedy for Alarm

During servomotor | A B.C.D When control power
operation. T is turned ON.

When main circuit

power is turned ON. [ A D

Cause of the Problem Solution

A Power supply voltage is not within
the range of specifications.

B Load exceeds capacity of the regen- | Check specifications of load iner-
erative unit. tia and overhanging load.

Malfunctioning regenerative transis-
c tor.

Defective rectifying diode.
E Defective servo amplifier.

Check power supply.

Replace servo amplifier.
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A 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.

Satus and Remedy for Alarm

During servomotor | A B.C When control power
operation. e is turned ON.

When main circuit

power is turned ON. [ A B,C
Cause of the Problem Solution
A The power supply voltage
exceeds specified range. Check power supply voltage.
B Fuse blown.
C Defective rectifying diode. Replace servo amplifier.
D Defective servo amplifier.
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A A.51
A.51: Overspeed

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF.  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Satus and Remedy for Alarm

When Servo ON (S-ON) | |
signal is turned ON. A At power ON. D
L During high-speed

servomotor rotation — B, C

after a reference input.

Cause of the Problem Solution
Check and correct wiring. (Check
A Incorrect servomotor wiring. for U-, V-, and W-phase wiring

errors.)

B Position or speed reference input
is too large.

Lower the reference input values.

Incorrect reference input gain set-
tings.

Check and correct parameter set-
tings.

Defective circuit board (LPWB).

Replace servo amplifier.
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A A 71, A.72

A.71. Overload: High Load
A.72. Overload: Low Load.

The alarm output, status, and remedy for A.71 are the same asfor 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.

Satus and Remedy for Alarm

When Servo ON (S-ON)

signal is turned ON. A At power ON. C

When speed reference
is entered.

No servomotor B
rotation.

During servomotor B
operation.

Cause of the Problem Solution

A Incorrect or disconnected servo- Check wiring and connectors at

motor wiring.

the servomotor.

Load greatly exceeds rated
torque.

Reduce load torque and inertia.
Otherwise, replace with a larger
capacity servomotor.

Defective circuit board (1LPWB).

Replace servo amplifier.
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Overload Characteristics

Servo amplifiers have a built-in overload protection function that protects the servo
amplifiers and servo motors from overload. Allowable power for the servo amplifi-
ersislimited by the overload protective function, as shown in the figure below.

The overload detection level is set under hot start conditions at a servomotor ambient
temperature of 40°C.

10,000

Low Overload
Region (A.72)

1,000

@
)
£
- 100
8 High Overload
T Region (A.71)
)
o
O 10
5
1

Rated torque + Maximum torque
2

Approximate

Rated torque Maximum Torque

Motor Torque

Note: The overload protection characteristics of A and B in the figure are applicable when the servo ampli-
fier is combined with one of the following servomotors:

A: SGMAH or SGMPH servomotor with a maximum capacity of 400W, 100V and 200V only.
B: Other servomotors similar to the SGMAH, SGMPH, SGMGH, SGMSH, and SGMUH.
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A 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.

Satus 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 A.74
A.74: Overload of Surge Current Limit Resistor

Display and Outputs

Alarm Outputs

Alarm Code Output

ALO1 ALO2 ALO3
ON ON ON OFF

ALM Output

Note: OFF.  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When main circuit power
is turned ON or OFF. — A At power ON. B

Cause of the Problem Solution

A Frequently turning the main circuit | Do not repeatedly turn ON/OFF
power ON/OFF. the main circuit power.

Defective circuit board (1PWB). Replace servo amplifier.




Sigmall User's Manual Chapter 9: Inspection, Maintenance, and Troubleshooting

A A.7TA

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.

Satus 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. ggg(t:emperature 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 overhests.
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A A.81
A.81: Absolute Encoder Backup Power Supply Error

Display and Outputs

Alarm Outputs

Alarm Code Output

ALO1 ALO2 ALO3
OFF OFF OFF OFF

ALM Output

Note: OFF:  Output transistor is OFF (alarm state).

Satus and Remedy for Alarm

At power ON.

When parameter
Pnoo22=00or2 [ —ABC

When parameter
Pn002.2 = 1 — C

Cause of the Problem Solution

The following power supplies to the
absolute encoder both failed:
A « +5V supply Follow absolute encoder setup procedure.

» Battery power

us]

Absolute encoder malfunctioned. Replace servomotor.
C Circuit board (1PWB) defective. Replace servo amplifier.
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A 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).

Satus 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 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).

Satus and Remedy for Alarm

At power ON.

When parameter
Pn002.2=0o0r2 A B, C

When parameter | C
Pn002.2 =1
Cause of the Problem Solution
A « Disconnected battery. Check and correct battery con-
» Defective battery connection. nection.
Install a new battery while the
Battery voltage below specified control power to the servo ampli-
B value. fier is ON. After replacement,
Specified value: 2.7V. cycle the power OFF and ON
again.
C Defective circuit board (1PWB). Replace servo amplifier.*
* The replacement procedure is described in Section 9.1.3 Replacing the Bat-

tery for the Absolute Encoder

Note:  Noaarm will occur at the servo amplifier if the battery error occurs during
operation.
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A A.84
A.84: Absolute Encoder Data Error

Display and Outputs

Alarm Outputs

Alarm Code Output

ALO1 ALO2 ALO3
OFF OFF OFF OFF

ALM Output

Note: OFF.  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

During servomotor
At power ON. A operation, B

Cause of the Problem Solution

Replace servomotor if error
occurs frequently.

Check and correct wiring around
the encoder, (grounding of servo-

A Malfunctioning absolute encoder.

B Operational error in encoder motor, separation of encoder and
caused by external noise power cables, insertion of toroi-
dal cores onto cables to reduce
noise, etc.)
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A A.85
A.85: Absolute Encoder Overspeed

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Not: OFF.  Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. —— A, B
Cause of the Problem Solution
A Absolute encoder turned ON at Turn ON power supply with the
motor speed exceeding 200rpm. servomotor stopped.
Circuit board (1LPWB) defective. Replace servo amplifier.
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A 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).

Satus and Remedy for Alarm

When the control panel

During servomotor operation. — A B is turned ON

Cause of the Problem Solution

The ambient temperature of the
servomotor is high.

Alter conditions so that the ambi-
ent temperature goes below 40°C

Servomotor is operating under
overload.

Reduce load.

@

Circuit board (1PWB) defective.

Replace servo amplifier.

Encoder defective.

Replace servo amplifier.
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A 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 asfor 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).

Satus 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 (1LPWB). Replace servo amplifier.

Replace servo amplifier.
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A A.C1
A.C1l: Servo Run Away

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 Servo ON (S-ON)
Atpower ON. A signal is turned ON. AB,CD
| When parameter D
PnSOA.1=7. When the speed reference [ A B, C
is entered.
Within 1 to 3s after
power is turned ON. — A
| When parameter
Pn50A.1 # 7. 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 (LPWB). Replace servo amplifier.
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A A.C8
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 A.C9

A.C9: Encoder Communications Error

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF.  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Satus and Remedy for Alarm

During servomotor operation. — A, B, C At power ON. —— A, B, C
Cause of the Problem Solution
A Incorrect or disconnected Check wiring and connectors at
encoder wiring. the encoder.
B Defective encoder. Replace servomotor.
C Defective servo amplifier. Replace servo amplifier.
D E’éﬁgfs'nve vibration/shock to Reduce vibration/shock
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A 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.

Satus 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 A.Cb
A.Ch: 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.

Satus 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 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.

Satus and Remedy for Alarm

At power ON. ——A, B

Cause of the Problem Solution

Incorrectly set Multi-Turn Limit
A Setting parameter (Pn205) in the
servo amplifier.

Change the value in parameter
Pn205.

First verify that the Multi-Turn
Limit Setting parameter (Pn205)
is set correctly in the servo ampli-
B No Multi-Turn Limit value set in fier. While in the active alarm

the encoder. state, change the setting in the
encoder Multi-Turn Limit Setting
parameter (Pn205) using function
Fn013.
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A A.dO
A.dO: Position Error Pulse Overflow

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF

Note: OFF.  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Satus and Remedy for Alarm

During servomotor operation. — A At power ON. — E

During high speed
rotation. A

When a long reference
L1 is entered during —— B, C,D
normal operation.

When a properly entered
— reference pulse does not  |—— E
generate a feedback pulse.

Cause of the Problem Solution
A Servomotor wiring incorrect or Check wiring and connectors at
poor connection encoder.
B Servo amplifier was not correctly Increase speed loop gain (Pn100)
adjusted. and position loop gain (Pn102).
Reduce load torque or inertia. If
C Motor load was excessive. problem persists, replace with a

larger capacity motor.
sI[ncrease or decrease reference

D Position reference pulse fre- pulse frequency.
guency was too high. *Add smoothing function.
«Correct electronic gear ratio.
E Circuit board (1PWB) defective. Replace servo amplifier.
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A

A.E7

A.E7: Option Unit Detection Error

A.E7 occurs the first time the SGDH amplifier is used after disconnecting an option
unit. Thisalarm cannot be cleared with an alarm reset; instead, clear it with function
Fn014.

Display and Outputs

Alarm Outputs

Alarm Code Output

ALO1 ALO2 ALO3
ON ON OFF OFF

ALM Output

Note: OFF.  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Satus and Remedy for Alarm

When the control power is When the control power
turned ON after disconnecting b— A is turned ON with an option |— B, C, D
an option unit unit connected.

Cause of the Problem Solution

The SGDH amplifier is used To use the SGDH amplifier after disconnecting
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.

Option unit connection is defective. | Check and correct the connection.

@

Option unit is defective. Replace the option unit.

Servo amplifier Replace the servo amplifier.
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A A.F1l
A.F1. Power Line Open Phase

Display and Outputs

Alarm Outputs

Alarm Code Output

ALO1 ALO2 ALO3
OFF ON OFF OFF

ALM Output

Note: OFF.  Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Satus 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. Check power supply.
C Servo amplifier defective. Replace servo amplifier.

Note: A and B tend to occur in aservo amplifier with a capacity of 500W or
higher.
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A CPFO0

CPFQO0: Digital Operator Transmission Error 1
Thisaarm is not stored in the alarm history.

The watch dog timer time dout due to an excessively long command associ-
ated with the application module (e.g. JUSP NS300). In such cases the
amplifier will recover automatically.

Display and Outputs

Alarm Outputs

Alarm Code Output

ALO1 ALO2 ALO3
Not Applicable

ALM Output

Status and Remedy for Alarm

When the digital operator

is connected before or after
the servo amplifier has been
turned ON.

o»
O w

Cause of the Problem Solution

Cable defective or poor contact » Check connector connections.
A between digital operator and . Replace cable
servo amplifier. P :

Separate digital operator and
cable from noise source.

C Digital operator defective. Replace digital operator.
D Servo amplifier defective. Replace servo amplifier.

Malfunction due to external noise.
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A

CPFO1

CPFO1: Digital Operator Transmission Error 2
Thisaarm is not stored in the alarm history.

Display and Outputs

Alarm Outputs

Alarm Code Output

ALM Output
ALO1 ALO2 ALO3
Not Applicable
Satus and Remedy for Alarm
During servomotor L A BCD
operation. v
Cause of the Problem Solution

Cable defective or poor contact
between digital operator and
servo amplifier.

» Check connector connections.
» Replace cable.

Malfunction due to external noise

Separate digital operator and
cable from noise source.

Digital operator defective.

Replace digital operator.

Servo amplifier defective.

Replace servo amplifier.
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A A.--
A.- -: Normal Operation
Thisisnot an alarm display.

Display and Outputs

Alarm Outputs

Alarm Code Output
ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF ON

Note: OFF:  Output transistor is OFF (alarm state).
ON: Output transistor is ON.
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9.2.2 Troubleshooting Problemswith 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 5.1.2.

Turn P-OT and N-OT input
signals ON.

CLR input is turned ON

Check status of error counter
clear input.

Turn CLR input OFF.

SEN input is turned OFF.

When absolute encoder is
used.

Turn SEN input ON.

ﬁqeor\\//gsmsoljgé enl Servomotor or encoder o Refer to chapter 3 and

then stops Y wiring incorrect. correct wiring.

Suddenly stops Alarm reset signal

during operation | (/ALM-RST) is turned ON Rlemove Cét‘use Ofl afim'ggfrn
and will not because an alarm o ?armorﬁste ggga ( ) )
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
Speed loop gain value too . Reduce speed loop gain
high. (Pn100) preset value.

Minimize length of speed/
position reference input

Servomotor vibrates Speed/position reference : T
at approximately 200 input wire too long. o \év)'(rceé gyjlitr? Ig]g\?edrzrllﬁ%r?grted
to 400Hz. e
Speed/position reference Separate reference input
input wire is bundled with — wire at least 30cm from
power cables. power cables.
Reduce speed loop gain
Speed loop gain value too o (Pn100) preset value.
high. Increase integration time
High rotation speed constant (Pn101).
overshoot on starting Increase the value of
and stopping. Speed loop gain is too low parameter Pn100 (speed
compared to position loop — loop gain).
gain. Reduce the integration time

constant (Pn101).

Ambient temperature too Measure servomotor ambient | Reduce ambient tempera-

high temperature. ture to 40°C maximum.
Servomotor : : Clean dust and oil from
overheated Servomotor surface dirty Visual check T ey

Reduce load or replace with

Overloaded Run under no load. larger capacity servomotor.
%%Q/é)’;mtor TISLIANITG) SETE!E Tighten mounting screws.
Incorrect mechanical :
mounting Coupling not centered? Center coupling.
Coupling unbalanced? Balance coupling.
Abnormal noise : —
. . Check noise and vibration Consult your Yaskawa
Bearing defective near bearing. representative if defective.

Foreign object intrusion, dam-
age, or deformation of sliding
parts of machine.

Consult with machine
manufacturer.

Machine causing vibra-
tions

Speed reference OV
but servomotor
rotates.

Adjust reference offset.
Speed reference voltage :
offset applied — sezfesr to sections 7.2.4 and
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9.2.3 Alarm Display Table
A summary of alarm displays and alarm code outputsis 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* Ei%ﬁgmgata of servo amplifier
A03 Main Circuit Detection Detection data for power circuit
) Error is abnormal.
OFF | OFF | OFF OFF . The parameter setting is outside
A.04 Parameter Setting Error* the arl)lowable setting ?ange.
. Servo amplifier and servomotor
Servomotor and Amplifier o
A.05 Combination Error capacities do not match each
other.
o  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 " d
; egenerative energy exceeds
A.32 Regenerative Overload regenerative resistor capacity.
Main circuit DC voltage is
A.40 Overvoltage excessively high.
OFF | OFF ON OFF Main Grouit DC volade
ain circui voltage is
A4l Undervoltage excessively low. 9
A51 ON | OFF | ON OFF | Overspeed Sfégggir\‘/ae'liﬂ?;ﬁ of the motor is
The motor was operating for
T several seconds to several tens
A71 Overload: High Load of seconds under a torque
largely exceeding ratings.
The motor was operating
A.72 Overload: Low Load continuously under a torque
exceeding ratings
ON ON ON OFF When the dynamic brake was
A.73 Dynamic Brake Overload Zgggggéaogﬁgocg?)l:(:?@rg}/
dynamic brake resistor.
A74 Overload of Surge The main circuit power was
’ Current Limit Resistor frequently turned ON and OFF.
A.TA Heat Sink Overheated ** gcgrﬁggttesénk of servo amplifier
*  Thesealarmsarenot reset by thealarm reset signal (/ALM-RST). Eliminate the cause of
the alarm and then turn OFF the power supply to reset the alarms.
**  Thisalarm display appears only within the range of 30W to 1kW.
Notes: OFF: Output transistor is OFF.

ON: Output transistor is ON.




Sigmall User's Manual

Chapter 9: Inspection, Maintenance, and Troubleshooting

Alarm Code Output

Alarm ALM Alarm Name Description
Display | ALo1 | ALO2 | ALO3 | Output
All the power supplies for the abso-
A.81 égzﬁlmeEﬁg?S der lute encoder have failed and position
up data was cleared.
A2 Encoder Checksum The checksum results of encoder
. Error* memory is abnormal.
A83 Absolute Encoder Battery voltage for the absolute
) Battery Error encoder has dropped.
A.84 é?rzcr)Lute Encoder Data Received absolute data is abnormal.
OFF OFF OFF OFF The encoder was rotating at high
A.85 é?/zcr)éutge%ncoder speed when the power was turned
P ON.
The internal temperature of encoder
A.86 Encoder Overheated is too high.
Abl 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.
AbF System Alarm* Q\nfgﬁlfgp error occurred in the servo
AC1 gg;\égtgg errun The servomotor ran out of control.
éﬁ%?lghedEncoder 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‘;?f er Parameter Encoder parameters are faulty.
ACb Encoder Echoback Contents of communications with
) Error* encoder is incorrect.
. . Different multi-turn limits have been
A.CC ON OFF ON OFF '\glijslg'-rrlérenml‘e'm't set in the encoder and servo
9 amplifier.
Position Error Pulse Position error pulse exceeded
A.dO ON ON OFF OFF Overflow parameter (Pn505).
A.E7 OFF ON ON OFF Eﬁg?n Unit Detection Option unit detection fails.
Power Line Open One phase is not connected in the
AF1 OFF ON OFF OFF Phase main power supply
CPFO0O - Digital operator (JUSP-OP02A-2)
Not Specified 'I?rlglrtlasllrnoisps?g?]t(ljirrror fails to communicate with servo
CPFO1 amplifier (e.g., CPU error).
A.-- OFF | OFF | OFF | ON Not an error Normal operation status
*  Thesealarmsare not reset by the alarm reset signal (/ALM-RST). Eliminate the cause of
thealarm 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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9.24 List of Additional or Modified Alarm and War ning Displays (Appli-
cable only to SGDH amplifierswith version # 33xxx or higher)

Alarms
Alarm Code Servo
Alarm Output Alarm Alarm Corrective
. Alarm Name Cause * )
Display | o ~ o (ALM) Reset 1 Actions
919 |9 | Output
< < <

A.09 X X X X Dividing ratio The setting of dividing Not Correct the

setting error ratio (Pn212) is not available | setting of Pn212,
acceptable (out of fixed and turn OFF the
increments), or exceeds control power
the value for the and turn it ON
connected encoder again.
resolution.
When a linear motor is Not Check Un010,
connected: available | and correct the
_ Avalue higher than the setting. Turn
allowable maximum OFF the control
dividing ration calculated power and turn it
on the base of the linear ON again to
motor maximum speed enable the new
was set in Pn281. setting.

A.0A X X X X Encoder The mounted serial Not Replace the
model encoder is not supported available | servomotor with
unmatched by -1l series servo ampli- X-1l series servo

fier. amplifier
supported model.

A.55 u X u x Linear motors When a linear motor is Available | Reduce the

h h Max. speed connected setting in Pn384
setting error A value higher than the to the linear
linear motor maximum motor maximum
speed is set in Pn384. speed or less.

B3 X X o x Current The current sensor is Available | Check the

detection error | faulty, or the servomotor is servomotor
disconnected. power line wiring
Replace the
servo amplifier.

A.F5 X u fe) X Servomotor The power is not supplied | Available | Check the

A.F6 : disconnection to the servomotor though servomotor
alarm the servo amplifier power line wiring.

received the Servo ON Replace the
command. servo amplifier.

*1: Indicates whether the alarm can be reset or not after having removed the cause of alarm.
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9.25 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)
A9l 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 gsgﬁggaawe occurs. If the warning is ignored and
operation continues, a regenerative
overload alarm may result.

War nings (Additional War ning Display) (Applicable only to SGDH
amplifierswith version # 33xxx or higher)

Warning Warning Code Output : Corrective
) Warning Name Cause :
Display ALol | aLo2 | ALo3 Actions
A.90 X X X Excessive The position errors exceed the Reduce the position
position error setting in Pn51E. errors to the value
warning of Pn51E or less to
restore
automatically.
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9.2.6 Additional Sigmall Alarms

Alarm Code Descriptions

A.08 Linear scale pitch setting error.

A.33 Wrong input power. Amplifier isin AC input mode (Pn001.2=0), but has DC input; or vice
versa

A.76 Pre-charge contactor failure. Pre-charge contactor failed to close when SVON signal is
applied. Applicableto large capacity (22-55kW) amplifiers only.

A.C2 Encoder output phase error. Applicableto linear scale only

A.C5 Linear motor Hall sensor position detection error.

Alarm with Intelligent Option Boards (M P940, etc.) :

A.D1 Full-Closed Loop (FC100): FC encoder and motor encoder pul ses discrepancy too large.
Check Pn206

A.EQ Option board not connected/no response. At power on, the SGDH will check for 10 seconds if
the option board is connected. Check Pn004, it should be 0000.

A.E1 Option board timed out. Timer in SGDH starts timing when control board function starts.
Timer currently is set for 10 sec.

A.E2 Watch Dog Timer alarm. Option board and SGDH are out of synchronism.

A.E5 MECHATROLINK synchronization error.

A.E6 MECHATROLINK communication error (failed twice consecutively).

A.E7 Option board not connected. After power on with option board connected, the option board is

removed while power is still on. Reset alarm with Fn014.

Thefollowing Alarms are gener ated by Option Boards:

A9 Data set up warning. Invalid or out of range data.

A.95 Invalid command warning. Inappropriate command was issued for the current control state.

A.9F 1/O cable not connected (MP940 or MECHATROLINK cable disconnected).

A.B6 Option board (JL-040) abnormal.

A.E9 MP940 adlarm. Thisalarm is generated by the MP940 when there is problem in the MP940.
Check MP940 for more information.

A.EA SGDH does not respond at power on or after reset.

A.EB SGDH initial access error. SGDH Power on start up confirmed, but response is absent or
faulty.

A.EC Watch Dog Timer error. SGDH ran away or WDT abnormal.

A.ED Command execution incompl ete.
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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............ccceeveeeveeieceeiecienenn A-2
A.2 Connecting the CP-9200SH Servo Controller Module (SVA) .....oecevveceeeenen. A-3
A.3 Connecting the GL-series B2813 Positioning Module............cccoccvveevieiiennenee. A-4
A.4 Connecting OMRON's C500-NC221 Position Control Unit...........ccccceeeeeeennene A-5
A.5 Connecting OMRON's C500-NC112 Position Control Unit............cccccvevveevennee. A-6
A.6 Connecting MITSUBISHI's AD72 Positioning Unit.........c..cccooveieieeveieesieenee, A-7
A.7 Connecting MITSUBISHI's AD75 Positioning Unit.........cccoccovevinvinnenieneenn. A-8
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A.1 Connectingthe GL-seriesM C20 Motion Module

The following diagram shows an example of connecting to the GL-series MC20 Motion

Module. Inthisexample, the servo amplifier is used in Speed Control Mode.
Servopack
SGDM

Yaskawa's
MC20

MC Unit

PA
*PA
PB
*PB
PC
*PC
VREF
SG
BAT
BATO
+24V
SVON
PCON
SEN
0SEN
ALMRST
ALM
ALMO

*1

0
<
iy

L1C
L2C
L1
L2
L3

D

PAO
*PAO

PBO

*PBO

PCO
*PCO

VREF
SG

OO N0 |(~|W(N |-

BAT (+)

BAT (-)
+24VIN

SON

PCON

SEN
SG

ALMRST

i T
| |
[ [
| |
[ [
| |
T T
| |
T T
| |
T
| |
T T
| |
| |
, ‘
10 PP
# ‘
| |
L 1
| |
‘
| |
} 1
| |
1 |
| |
1 |
| |
| |
| |
| |
| |
I |

ALM+

FG (connector frame)

These pin numbers are the same for SV2 to SV4.
F indicates twistedpair wires.

ALM-

@E<c

Servomotor

A
B (2)
c@
D4
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A.2 Connecting the CP-9200SH Servo Controller Module (SVA)
The following diagram shows an example of connecting to the CP-9200SH servo control-

ler Module(SVA). Inthisexample, theservo amplifier isusedin Speed Control Mode.

Servopack

Servomotor
SGDM
L1C
. L2C U
Yaskawa's L1 A (1)
CP9200SH SVA > v 5D
L3 w
C@)
- @ : D (4)
CN CN1 )
T T
+24V ;; m 47 +24VIN o @
I I
DOO ! ! 40 SON L
DO1 ‘2‘; l ; 41 PCON
DO2 ! l 43 NOT CN2
poz O ; ; 42 POT
poa 2 1 ‘ 44 ALMRST
I
b2 OL° : : 21 TGON+
| | 28
w w TGON-
I I
b O3 25 VCMP+
1 1 26 VCMP-
18 I I
DIO : : 29 SRDY+
| ! 80 SRDT-
I I
DI3 jg : ; 3l ALM+
024v ; ; 32 ALM-
21
- pT 2 BAT (+)
. T AL BAT (9)
SENS ()= T 4 SEN
SENSG ; } 2 SG
INA 3 ; ‘ ) VREF
ov O-2 P 6 SG
TLIMP ; : : TREF
TLIMPG ‘ ‘
pA (L0 | ; PAO
[} T
pAL O ! l
PB 12 | 1 PBO
PBL O, : ;
PC O 2 : : PCO
PCL > ; :
PGOV ‘
Connector shell

* |p indicates twistedpair wires.




Sigmall User’'s Manual Appendix A: Host Controller Connection Examples

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 thisexample, the servo amplifier is used in Position Control Mode.

Servopack

*2

024 V+24 \/ Yaskawa's Servomotor

11 JavscB2813
O

20 SERVO
NORMAL PULS

() DECELERA *PULS
TION LS

424V 024V

PA
PA

PB
*PB

*PC

*

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 thisexample, the servo amplifier is used in Speed Control

Mode.
Servopack
SGDM
L1C Servomotor
Al
1/0 Power Supply L2c v B 2)
C500NC221 r2avE 24V L1 v @
(Made by OMRON) L » 024 V. L2 W ca@
X axis (Y axis) L3 D (4)
EXT IN T @ @
¢ (ON when AN
+24V positioning i o
3R canceled.
CCWL otk S ( L
—= ON when S/
STPX Y | —1{ proximityis
ORGX ’ detected, CN2
CWLX( y | « 1RY .
DC GN | 320y ALM- POT ()42
3R
474 voavIN y

+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 1/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 OMRONZ_

Servopack

i
12V-

EXTERNAL

Q
INTERRUPT
ORIGIN

*
3
LRx01iA2 SN

T g PC SON
‘ ‘ o POT
, | L12voV T NOT
8 7] ARy ALM+
+24V | ALM-

Servomotor

— W External

power
' supply
| +24v

o12v

* . 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 thisexample, the servo amplifier isused in Speed Control Mode.

Servopack
SGDM

Servomotor

A ()
B (2
CE
D (4)

1/0 Power Supply

+
AD 72 | +24vi=] »024 V.

CONT

1447 {ON when }
0 0—4e positioning is
{ canceled.

2
DOG(-3 ﬁ—db{:Nwhen

proximity i
etected. 47,

+24VIN
SON

ALM+

poT (%%
ALM-
VREF (TREFNOT ()43 024 v

SG

*3 Connector
shell

* . The ALM signal is output for approximately two seconds when the power is turned ON. Take this into conside

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|
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A.7 Connecting MITSUBISHI's AD75 Positioning Unit

The following diagram shows an example of connecting to the MITSUBISHI AD75 Posi-
tioning Unit. Inthisexample, the servo amplifier isused in Position Control Mode.

1/0 Power Supply

Servopack

!

o 7 +24V
AD75 o - =
(Made by MitsubisHijt24v -— » 024V
X axis
(Y axis)
READY
ON when
positioning|is
sTop { canceled. }
ON whe
boG proximity is
detected.
19
PGO 20
o IR) 31
1R
A
32
3 7
PULSE T 51 3
4 11
SIGN 122 12
2.2KW
r 15
5 14

CLEAR g 23

SGDM

Lic
L2C

L1
L2
L3

D

PCO

*PCO

ALM+

ALM-

PULSE
*PULSE

SIGN
*SIGN
CLR

*CLR

@é<c

Servomotor

AQ)
B
c®
D(4)

* The ALM signal is output for approximately two seconds when the power is turned ON. Take this into consider
ation when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop

main circuit power supply to Servopack.

Note Only signals applicable to MITSUBISHI's AD75 Positioning Unit and Yaskawa's SGDM Servopack are

shown here.
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B List of Parameters

This appendix lists the parameters, switches, input signal
selections, out put signal selections, auxiliary functions, and
monitor modes for SGDH servo amplifiers.

B.1  PalraMELErS.... .ottt n e n e nnee e B-2
B.1.1 List of Additional and Improved Parameters (Appicable only to SGDH
amplifiers with version #33xxX or higher) ... B-5

B.2  SWITCNES ..ot ne s B-8
B.2.1 Additional Switches (Applicable only to SGDH amplifiers with version
H3BXXX OF NIGNEN) ... s B-12

B.3 Input Signal SElECLIONS ........c.cceeiice e B-13
B.4 Output Signal SEIECLIONS........ccceiuiiieciee e e B-15
B.4.1 Additional Output Signal Selection (Applicable only to SGDH amplfiers

With version # 33XXX OF NIGNEY) .....ccuveeeiiereceeseee e B-16

B.5 AUXIliary FUNCHIONS ......coouiieciee et B-17
B.5.1 Detail of FNn011 (Motor Model Display)......ccccevveverieereeiiesieese e B-18

B.6 MONITOr MOUES ......ceiiiiieiieeiieeeee ettt benne s B-19
B.7 List of Added & Changed Parameters...........ccooveeereeieseesiesiieseeseseese e B-20
B.7.1 Parameter lISt ....cccvieieiciesieiee e s B-20
B.7.2 SWItCN ISt ..eeiiieiei e B-22
B.7.3 Input Signal SEleCtion LiSt.........ccceveveeiiciieceeseee e B-23
B.7.4 Output Signal SElection LiSt........ccccovvieiieiecieceee e B-24
B.7.5 MONITOE LISt .ciuiiuiiiiiiieiiieiesie ettt B-24
B.7.6 Auxiliary FUNCHION LiSt.......ccociiiiieciecesece e B-24
B.7.7 Alarm and Warning LiSt........ccocoeiiiieriiiieeeeneee e B-25
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B.1 Parameters

The following list shows parameters and their settings.

Parameter

Setting

Default

Category Number Name Unit Range Setting Reference
Pn000* Function Selection Basic Switches — — 0000 55 %%
é Pn001* Function Selection Application o o 0000 gig
85 Switches 1** 542,
o9 5.
t:,:) £ Function Selection Application 528,
§8 | Pno02* . pp — — 0000 5.2.9,
= Switches 572
8 o M
T Function Selection Application
o Pn003 Switches 3 — — 0002 6.5
Pn100 Speed Loop Gain Hz 1to 2000 40 6.2.1
Pn101 Speed Loop Integral Time Constant 0.01ms 51152500 2000 6.2.1
Pn102 Position Loop Gain st 1 to 2000 40 6.2.1
Pn103 Inertia Ratio % 0 to 10000 0 66;?2.31}&
Pn104 2nd Speed Loop Gain Hz 1 to 2000 40 —
2nd Speed Loop Integral Time 15to
Pn105 Constant 0.01lms 51200 2000 —
Pn106 2nd Position Loop Gain st 1 to 2000 40 —
Pn107 Bias rpm 0 to 450 0 6.2.4
Pn108 Bias Width Addition ref. units 0to 250 7 6.2.4
g Pn109 Feed-Forward % 0to 100 0 6.2.2
% g Pn10A Feed-Forward Filter Time Constant 0.01ms 0 to 6400 0 —
Og Pn10B* Gain-Related Application Switches — — 0000 6.2.5*
g Pn10C Mode Switch Torque Reference % 0 to 800 200 6.2.5
Pn10D Mode Switch Speed Reference rpm 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*** % 1to 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 % 20to 100 100 —
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Parameter . Setting Default
Category Number Name Unit Range Setting Reference
Pn118 % 20 to 100 100 —
Pn119 st 1 to 2000 50 —
Pn11A 0.1% 1 to 2000 1000 —
g Pn11B Hz 1to 150 50 —
© Pn11C Hz 1to 150 70 —
E Pn11D Reserved parameters (Do not % 1to 150 100 —
8 Pn11E change). % 1 to 150 100 —
£ Pnl11F ms 1 to 2000 0 —
© Pn120 0.0lms | 1to51200 0 —
Pn121 Hz 10 to 250 50 —
Pn122 Hz 0 to 250 0 —
Pn123 % 0 to100 0 —
Position Control Reference Selection
Pn200* Switches — — 0000 5.2.2
% - 16 to
Pn201 PG Divider p/r 16384 16384 523
0 Pn202* Electronic Gear Ratio (Numerator) — 1 to 65535 4 525
[} B - -
= Electronic Gear Ratio (Denominator)
% Pn203* (See note 3). — 1 to 65535 1 525
5 Position Reference Accel/Decel
©
g Pn204 Parameter 0.01ms 0 to 6400 0 6.1.2
IS Pn205* Multi-Turn Limit Setting** rev 0 to 65535 65535 5.7.2
D 513 to
. Pn206 Reserved parameter (Do not change). P/rev 65535 16384 —
Pn207* Position Control Function Switches* — — 0000 65'12'29A
Position Reference Movement
Pn208* Averaging Time 0.01ms 6 to 6400 0 6.1.2
0.01v/ 150 to
Pn300 Speed Reference Input Gain rated 600 5.2.1
3000
speed
% Pn301 Speed 1 rpm 0 to 10000 100 5.2.6
o] Pn302 Speed 2 rom 0 to 10000 200 5.2.6
E Pn303 Speed 3 rpm 0 to 10000 300 5.2.6
5_5 Pn304 Jog Speed rpm 0 to 10000 500 5.3.2
§ Pn305 Soft Start Acceleration Time ms 0 to 10000 0 6.1.1
& Pn306 Soft Start Deceleration Time ms 0 to 10000 0 6.1.1
pn3o7 | Speed Reference Filter Time 0.0lms | 0t0 65535 | 40 —
Pn308 Speed Feedback Filter Time Constant 0.01lms 0 to 65535 0 6.2.6
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Parameter . Settin Default
Category Number Name Unit Rangg Setting Reference
Pn400 Torque Reference Input Gain O'tlcxgﬁteed 10 to 100 30 5.2.7
0 Pnao1 | Lordue Reference Filter Time 0.0lms | 0t0 65535 | 100 6.1.5
© Pn402 Forward Torque Limit % 0 to 800 800 5.1.3
§ [ Pna03 [ Reverse Torque Limit % 010800 | 800 5.13
N Pn404 Forward External Torque Limit % 0 to 800 100 5.1.3
e Pn405 Reverse External Torque Limit % 0 to 800 100 5.1.3
g Pn406 Emergency Stop Torque % 0 to 800 800 5.1.2
= Pn407 Speed Limit during Torque Control rpm 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 5.4.3
% Pn502 Rotation Detection Level rpm 1 to 10000 20 555
§ PN503 \?\ﬁceitehd Coincidence Signal Output rpm 0 to 100 10 5.5.4
% Pn504 NEAR Signal Width ref. units 1to 250 7 5.5.8
% PNn505 Overflow Level 250l | 11032767 | 1024 6.2.1
(c,f)'; PN506 '?irr?\lée Reference Servo OFF Delay 10ms 0 to 50 0 5.4.4
Pn507 Brake Reference Output Speed Level rpm 0 to 10000 100 5.4.4
PNn508 g'urpi'nng ,{,Ioétsrraokse?aﬁ‘i‘gge”ce Output 10ms 10 to 100 50 5.4.4
* Pn509 Momentary Hold Time ms 20 to 1000 20 5.5.9
% Pn50A* Input Signal Selections 1 — — 2100 5.3.3
% Pn50B* Input Signal Selections 2 — — 6543 5.3.3
5_‘3 Pn50C* Input Signal Selections 3 — — 8888 5.3.3
o Pn50D* Input Signal Selections 4 — — 8888 5.3.3
% Pn50E* Output Signal Selections 1 — — 3211 5.34
> Pn50F* Output Signal Selections 2 — — 0000 5.34
) Pn510* | Output Signal Selections 3 — — 0000 5.3.4*
Pn511 Reserved parameter (Do not change). — — 8888 —
Pn512* Output Signal Reversal Settings — — 0000 5.34
_ é Pn600 Regenerative Resistor Capacity E 10w capoai?tyx 0 5.6.1
= E
O § Pn601 Reserved parameter (Do not change.) — — 0 —

*

* k%

>

After changing these parameters, cycle the main circuit and control power suppliesto enablethe

new settings.

The multi-turn limit is valid only when parameter Pn002.2 Absolute Encoder Usage is set to "2". The
value will be processed in the range of "+32767 to -32768" for other settings even if the value is changed.
There is no need to change the multi-turn limit except for in special cases. Be careful not to change the
setting unless necessary.
The setting of parameter Pn111 isvalid only when parameter Pn110.1is set to 0.

For SGDH at version #33xxx or higher. See Sec. B7.

Normally set to "0". When using an external regenerative resistor, set to the derated capacity (W) of
the regenerative resistor.
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X The upper limit is the maximum output capacity (W) of the servo amplifier.

B.1.1 List of Additional and Improved Parameters (Appicable only to

SGDH amplifierswith version #33xxx or higher)

This chapter describes the parameters added or improved in the upgraded version prod-
ucts.

A Parameters

The specifications shown in shaded column are the modified items.

Parameter . Lower Upper | Factory
Category No. Name Unit Limit Limit Setting Remarks
Function Pn004 Function Selection The settings on 2nd
Selection Application Switches 4 1 - 0000H 1110H 0000H [ and 3rd digits are
Parameters added.
Pn080 Function Selection Basic The setting on 3rd
Switches — 0000H 1011H 0000H digit is added.
(Only for linear motors)
Gain Related | Pn103 Moment of Inertia Ratio Upper limit is
Parameters % 0 e 0 modified.
Pn10B Gain-related Application The setting on 2nd
Switches "L - 0000H 2314H 0000H digit is added.
Pn110 Online Autotuning Modification only
Switches - 0010H 3212H 0000H | for large-capacity
Servo Amplifiers"?
Pn124 Automatic Gain Newly added
Switching Timer ms 1 10000 100
Pn125 Automatic Gain Refer- Newly added
Switching Width ence 1 250 7
Unit
Position Pn207 Position Control Function _ The setting on 2nd
Related Switches 1 0000H 1111H 0000H digit is added.
Parameters o L x
Pn217 Reference Pulse Input " Newly added
Multiplication o1 1 99 1
Pn218 Reference Pulse Newly added
Multiplication Function - 0000H 0001H 0000H
Selection ™
Pn281 PG Dividing Ratio pulse/ Upper limit is
pitch to 255.
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Parameter . Lower Upper | Factory
Category No. Name Unit Limit Limit Setting Remarks
Speed Pn309 Reserved (Do not -
p change.) min 0 500 60 Newly added
Related
Parameters Pn384 Motor Max. Speed 100m
(Only for linear motors) m/s 1 100 50 Newly added
Torque Pn408 Torque-related Function The setting on 2nd
Related Switches - 0000H | 0101H | 0000H | 4i5itis added.
Parameters
Pn40A Notch Filter Q Value d 0.01 50 400 70 Newly added
Pn40B Second Stage Notch Newly added
Filter Frequency Hz 50 2000 2000
Pn40C Second Stage Notch " Newly added
Filter Q Value O 0.01 50 400 70
Sequence Pn510 Output Signal Selections The setting on 2nd
Related 311 - 0000H | 0333H | 0000H | gigitis added.
Parameters
Pn513 Input Signal Selections 5 _ 0000H 00FFH 0088H Newly added
*1
Pn51A Position Error Level Lower limit is
Between Motor and Load R modified from 1 to
efer- 0.
eUnr?i? 0 32767 0 Factory Setting is
modified from 10 to
0.
Pn51B Reserved (Do not 256 Newly added
change.) Refer-
ence 1 32767 100
Unit
Pn51C Reserved (Do not . Newly added
change.) min 0 10000 450
Pn51E Excessive Position Error Newly added
Warning Level % 0 100 0
Pn584 Linear Motor Self-Cooling %/ Newly added
Ratio Maxi-
mum 0 100 0
Speed

*1. After changing these parameters, turn OFF the control power supply and then turn it ON again to enable the

new settings.

*2: The factory setting of Pn110.0 for large-capacity (more than 15 kW) servo amplifiers is different from the

others:

15 kW or less: Pn110.0 = 0 (Tunes only at the beginning of operation)
More than 15 kW: Pn110.0 = 2 (Autotuning not performed)

*3: The upper limit differs depending on the resolution (number of bits) of the encoder connected to the servo

amplifier.

Upper Limit: (2 numbers of encoder bits) / 4

When no encoder is connected, the value in the above list is the upper limit.
For further information on the restrictions, refer to 4.2 Additional Setup Proceduresin Trial Operation.
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B.2 Switches
The following list shows the switches and their default settings.
Digit . - Default
Parameter Place Name Setting Description Setting
) ) 0 Sets CCW as forward direction.
Direction X . -
0 Selection 1 Sets CW as forward direction (reverse rotation 0
mode).
0 Speed control (analog reference).
1 Position control (pulse train reference).
2 Torque control (analog reference).
@ 3 Internal set speed control (contact reference).
§ 4 Internal set speed control (contact reference)/Speed
= control (analog reference).
N
o 5 Internal set speed control (contact reference)/Position
) control (pulse train reference).
om
S Internal set speed control (contact reference)/Torque
=3 1 Control Method 6 control (analog reference). 0
aB Selection — -
<@ 7 Position control (pulse train reference)/Speed control
3 (analog reference).
_5 8 Position control (pulse train reference)/Torque control
*g (analog reference).
T Torque control (analog reference)/Speed control
9 (analog
reference).
A Speed control (analog reference)/Zero clamp.
B Position control (pulse tra.in reference)/Position
control (Inhibit)
2 Axis Address Oto F | Sets servo amplifier axis address. 0
3 Reserved — 0
0 Stops the motor by applying dynamic brake (DB). 0
Servo OFF or 1 Stops the motor by applying dynamic brake (DB) and
0 Alarm Stop then releases DB.
a Mode 2 Makes the motor coast to a stop state without using
5 the dynamic brake (DB).
2 0 Same setting as Pn001.0 (Stops the motor by
(g applying DB or by coasting.)
-% Sets the torque of Pn406 to the maximum value,
o 1 Overtravel 1 decelerates the motor to a stop, and then sets it to 0
= S Stop Mode servo lock state.
2 i_: Sets the torque of Pn406 to the maximum value,
Qs 2 decelerates the motor to a stop, and then sets it to
g coasting state.
gg 0 Not applicable to DC power input: Input AC power
- AC/DC Power supply through L1, L2, and (L3) terminals.
S 2| Input Select - i 0
5 nput Selection 1 Applicable to DC power input: Input DC power supply
= through (+)1 and (-) terminals.
L . 0 ALO1, ALO2, and ALO3 output only alarm codes.
Warning Code
3 Output Selec- ALO1, ALO2, and ALO3 output both alarm codes and 0
tion 1 warning codes. While warning codes are output,
ALM signal output remains ON (normal state).
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Digit - Default
Place Name Description Setting
0 0 None.
Q Speed Control —
S Option 1 Uses T-REF as an external torque limit input.
= 0 (T-REF 2 Uses T-REF as a torque feed-forward input. 0
- Terminal —
S Allocation) 3 Uses T-REF as an external torque limit input when
g P-CL and N-CL are ON.
~ (—é_ Torque Control 0 None.
% % 1 ?/pPQOEnF 0
a s (V-RE oo
S Terminal Uses V-REF as an external speed limit input.
S Allocation)
3 5 Absolute Uses absolute encoder as an absolute encoder. 0
1S Encoder Usage Uses absolute encoder as an incremental encoder.
i3]
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.
2 Monitor 1 5 Reference pulse frequency (converted to rpm): 1V/
2 Eo:(que 1000rpm.
eference
2 0 Moniio? 6 Motor speed x 4: 1V/250rpm.
£ 7 Motor speed x 8: 1V/125rpm.
”m
oo 0
o< 1 Analog 8
as Monitor 2 9
g Speed
@ Reference A
3 Monitor B
5 c Reserved parameter (Do not change.).
g
5 D
E
F
2 Not used. — — 0
3 Not used. — — 0
0 Uses internal torque reference as the condition (Level
setting: Pn10C).
n 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 PR10E)
m s — -
S8 3 Uses error pulse as the condition (Level setting:
c g Pn10F).
al
2 4 No mode switch function available.
<
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 g Name Setting Description .
Place Setting
0 Tunes only at the beginning of operation.
n Online Auto-
% 0 tuning Method 1 Always tunes. 0
§ 2 Does not perform autotuning.
2 Speed Feed- 0 Enabled.
o2 back Compen-
= 1 : . 1
= sation 1 Disabled.
i35 Selection
5 — P
z Friction Com- 0 Friction compensation: Disabled.
2 2 pensation 1 Friction compensation: Small. 0
8 Selection 2 Friction compensation: Large.
3 Reserved 0-3 Reserved parameter (Do not change). 0
0 Sign + pulse, positive logic.
1 CW + CCW, positive logic.
2 A phase + B phase (x1), positive logic.
§ 3 A phase + B phase (x2), positive logic.
% 0 Reference 4 A phase + B phase (x4), positive logic. 0
a Pulse Form ign + pul ive loai
2 5 Sign + pulse, negative logic.
-% 6 CW + CCW, negative logic.
% 7 A phase + B phase (x1), negative logic.
og 8 A phase + B phase (x2), negative logic.
IS % 9 A phase + B phase (x4), negative logic.
o R R
oy 0 Clears error counter when the signal goes high.
A Error Counter 1 Clears error counter at the rising edge of the signal.
= 1 Clear Signal - 0
o Form 2 Clears error counter when the signal goes low.
1S - -
8 3 Clears error counter at the falling edge of the signal.
5 0 Clears error counter at the baseblock.
:‘5 2 Clear 1 Does not clear error counter. (Possible to clear error 0
£ Operation counter only with CLR signal).
2 Clears error counter when an alarm occurs.
. i 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.
L 0 Reference :
5_,§J Filter Selection 1 Average movement filter.
a 1 Position 0 Disabled.
c .
S Control Option 1 Uses V-REF as a speed feed-forward input.
(8]
~ c 2 —
o>
qu 0
ao
<
3
c 3 —
2
3
(o)
a
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Digit i g Default
Parameter Place Name Setting Description Seting
g 0 Notch Filter 0 Disabled.
S Selection 1 Uses a notch filter for torque reference.
3 1
c
ie)
©2
g .
- f_é Not used. — .
c
8 3
(0]
=}
<)
(o]
|_
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B.2.1 Additional Switches (Applicable only to SGDH amplifierswith

version #33xxx or higher)

Parameter | 2 & g g2
NoO .g 3 Name ‘% Description 5 % Remarks
' a n £

Pn004 2 Fixed parameter 0 0
Function (Do not change.)
Selection
Application 3 Fixed parameter 0 0
Switches (Do not change.)
Pn080 Allowable maximum Fix the maximum motor The setting on 3rd
Function motor speed/dividing 0 speed, and calculate the digit is added.
Selection ratio calculation allowable maximum dividing
Basic selection ratio.
Switches (Only 3 (The result of 0
for linear calculation is Fix the maximum dividing
motors) displayed in Un010.) 1 ratio, and calculate the

allowable maximum motor

speed.
Pn10B Automatic gain 0 Automatic gain switching The setting 2nd digit
Gain switching selection disabled is added.
Application
Switches 1 | Position reference

2 0
2 Position error
3 Position reference and

position error
Pn207 Dividing ratio 0 Use Pn201 (16-bit or less) The setting on 2nd
Position parameter selection digit is added.
Control 2 Use Pn212 (17-bit or more) 0
Function 1
Switches
Pn218 Reference pulse 0 | Disabled Newly added

0 multiplication function 0
selection 1 | Enabled

Pn408 Second stage notch 0 Disabled The setting on 2nd
Torque > filter selection 0 digit is added.
Function 1 Enabled
Switches
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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 |MnggteS|9na| Allocation SGDB servo amplifier*. 0
1 Possible to freely allocate the input
signals.
0 Inputs from the SI0 (CN1-40) input
terminal.
1 Inputs from the SI1 (CN1-41) input
terminal.
2 Inputs from the SI2 (CN1-42) input
terminal.
3 Inputs from the SI3 (CN1-43) input
terminal.
4 Inputs from the SI4 (CN1-44) input
terminal.
5 Inputs from the SI5 (CN1-45) input
terminal.
6 Inputs from the SI6 (CN1-46) input
terminal.
Pn50A 1 /S-ON Signal Mapping 7 Sets signal ON. 0 sI0
(Servo ON when low.) 8 Sets signal OFF. '
9 Inputs the reverse signal from the SIO0
(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.
= Inputs the reverse signal from the S16
(CN1-46) input terminal.
/P-CON Signal Mapping .
2 (Pcontrol when low.) OtoF Same as above. 1. Sil1
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
Pns0B /P-CL Signal Mapping
- i i .
2 (Torque control when low.) OtoF | Same as above. 5. SI5
3 /N-CL Signal Mapping 0to 8 | 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
Pn513 0 /PSEL Signal Mapping 0 Inputs from the SI0 (CN1-40) input 8: Set
(Reference pulse input terminal. signal
multiplication) 1 Inputs from the SI1 (CN1-40) input OFF
terminal.
2 Inputs from the SI2 (CN1-40) input
terminal.
3 Inputs from the SI3 (CN1-40) input
terminal.
4 Inputs from the SI4 (CN1-40) input
terminal.
5 Inputs from the SI5 (CN1-40) input
terminal.
6 Inputs from the SI6 (CN1-40) input
terminal.
7 Sets signal ON.
8 Sets signal OFF.
9 Inputs the reverse signal from SI0
(CN1-40) input terminal.
A Inputs the reverse signal from the SI1
(CN1-40) input terminal.
B Inputs the reverse signal from the SI2
(CN1-40) input terminal.
c Inputs the reverse signal from the SI3
(CN1-40) input terminal.
D Inputs the reverse signal from Sl4
(CN1-40) input terminal.
E Inputs the reverse signal from SI5
(CN1-40) input terminal.
= Inputs the reverse signal from SI6

(CN1-40) input terminal.

*

When Pn50A.0 is set to O for the SGDH servo amplifier, only the following modes are compati-
ble: Pn50A.1=7, Pn50A.3=8, and Pn50B.0=8.
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B.4 Output Signal Selections
The following list shows output signal selections and their default settings.

Digit . i Default
Parameter Place Name Setting Description Setting
0 Disabled.
1 Outputs from the SO1 (CN1-25, 26) output
/COIN Signal terminal
i .
0 Mappingg 2 Outputs from the SO2 (CN1-27, 28) output 1: 501
terminal.
3 Outputs from the SO3 (CN1-29, 30) output
Pn50E terminal.
/V-CMP Signal .
1 Mapping Oto3 Same as above 1: SO1
/ITGON Signal )
2 Mapping Oto3 Same as above 2:S02
/S-RDY Signal )
3 Mapping Oto3 Same as above 3: S03
/CLT Signal
0 Mapping 0to3 Same as above
1 /,\\A/LT Signal 0Oto3 Same as above
apping
PnsoF /BK Signal M
ignal Ma|
2 ping 9 P 0to3 | Same as above 0: Not
/WARN Signal used
3 Mapping Oto3 Same as above
INEAR Signal
0 Mapping Oto3 Same as above
Pn510 1 Reserved 0to3 | Same as above
Not used. 0 — 0
3 Not used. 0 — 0
Output Signal 0 Output signal is not reversed.
0 Reversal for
SO1 (CN-25 1 Output signal is reversed.
and 26)
Output Signal 0 Output signal is not reversed.
1 Reversal for 0: Not
Pn512 SO2 (CN-25 1 Output signal is reversed. reversed
and 26) utput signal is revi
Output Signal 0 Output signal is not reversed.
2 Reversal for
SO3 (CN-25 1 Output signal is reversed.
and 26) P ¢
3 Not used. — — 0

Notes: 1.  When more than one signal is allocated to the same output circuit, datais output using OR logic.
2. Depending on the control mode, undetected signals are treated as OFF. For exampl e, in the speed
control mode, the /COIN signal istreated as OFF.
3. Typesof /IWARN signals: Overload and regenerative overload.
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B.4.1 Additional Output Signal Selection (Applicable only to SGDH
amplfierswith version # 33xxx or higher)

Factory

P
Parameter | 5, o Name Setting Contents . Remarks
No. [aley Setting
Pn510 2 /PSELA Signal 0 Disabled 0: The setting on
Mapping Disabled | 2nd digit is
1 Outputs from the SO1 (CN1-25, added.
26) output terminal.
2 Outputs from the SO2 (CN1-27,
28) output terminal.
3 Outputs from the SO3 (CN1-29,

30)) output terminal.
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B.5 Auxiliary Functions
The following list shows the available auxiliary functions.

Parameter Function
Fn000 Alarm traceback data display.
Fn001 Rigidity setting for online autotuning.
Fn002 JOG mode operation.
Fn003 Zero-point search mode.
Fn004 (Reserved parameter).
Fn005 Parameter settings initialization.
Fn006 Alarm traceback data clear.
Fn007 Writing to EEPROM inertia ratio data obtained from online autotuning.
Fn008 Absolute encoder multi-turn reset and encoder alarm reset.
Fn009 Automatic tuning of analog (speed, torque) reference offset.
FnOOA Manual adjustment of speed reference offset.
Fn0OB Manual adjustment of torque reference offset.
FnOOC Manual zero-adjustment of analog monitor output.
FnOOD Manual adjustment of analog monitor output gain.
FnOOE Automatic adjustment of motor current detection signal offset.
FnOOF Manual adjustment of motor current detection signal offset.
Fn010 Write protect setting (protects parameters from being changed).
Fn011 Motor model display. (See Below)
Fn012 Software version display.
Fn013 Multi-Turn Limit Setting: Change when a Multi-Turn Limit Disagreement Alarm (A.CC) occurs.
Fn014 Clear Option Unit Detection Alarm (A.E7).
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B.5.1 Detail of Fn011 (Motor Model Display)

Parﬁr:eter Contents of Display Remarks
Fn011 Servomotor model is added. 6 6 : No modification in voltage designation Only the additional
e o A = models are _
F6 600 0 O : Servomotor models described.(Applicab

le only to SGDH

32: SGMCS-6 6 C amplifiers with
. < version # 33xxx or
33: SGMCS-0 6 D hlgher)
34: SGMCS-6 6 B Refer to Secti_on
35 SGMCS-6 & E 4.1.1 for details.
36: SGMCS-6 & L
37: SGMCS-6 6 M
38: SGMCS-6 6 N
39: SGMCS-6 6 R
Encoder model is added. & 6 : Encoder models

E0000 00: Incremental
01: Multiturn data absolute

02: Single-turn data absolute

© & : No modification in encoder resolution
designation
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B.6 Monitor Modes

The following list shows monitor modes available

Parameter Content of Display Unit Remarks
Un000 Actual motor speed rpm —
Un001 Input speed reference rpm —
Un002 Internal torque reference % Value for rated torque
Un003 Rotation angle 1 pulse Number of pulses from the origin
Un004 Rotation angle 2 degree Angle from the origin (electrical angle)
Un005 Input signal monitor — —
Un006 Output signal monitor — —
Un007 Input reference pulse speed rpm —
Un008 Error counter value reference units | Amount of position error
Un010 gl\l/?(\j/\i/gglreaﬂn;aximum motor speed/ %’?J?sg?clglg ' Displays in decimal codes.
pitch  Pn280
Un011 Hall sensor signals - -
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.
lﬂ)r’l\ll{)c()); Reserved — —
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B.7 List of Added & Changed Parameters

This chapter explains about the parameters, monitors, functions, and alarms added and/or
changed for SGDH in versions 33xxx or higher.

B.7.1 Parameter list

Note: The changed part in the parameter changed is highlighted in gray

value

. Lower Upper Factory
Category Parameter Name Unit Limit Limit Setting
Function selec-
Function : :
selection Pn08o tion base switch - 0000H 1011H 0000H
parameters (Linear motor
only)*1
Pn103 Inertiaratio % 0 20000 0
Gain related Gainrelated
parameters Pn10B application - 0000H 2314H 0000H
switchr1
Pn207 Post!on control - 0000H 1111H 0000H
function switch*1
0 Pn212 Dividing ratio*1 pulse 00002048 00262144 2048
3 Reference pulse
g Pn217 | input x1 1 99 1
8 magnification
% Reference pulse
2 Pn218 magn_lflcan on. - 0000H 0001H 0000H
5 function selection
§ *l
S —— .
PG dividing ratio pulse/
Pn281 (Linear motor Scale 1 255 20
only*1 pitch
Speed Motor peak speed
related Pn384 (Linear motor 100mm/s 1 100 50
parameters only)
Pn408 Torqge rel at_ed - 0000H 0101H 0000H
function switch
Notch filter Q
Torque Pn40A value x0.01 50 400 70
relared Notch filter two
parameters Pn40B . Hz 50 2000 2000
frequencies
Pn40C Notchfilter two Q x0.01 50 400 70
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Category Parameter Name Unit Lﬁvmvir Li?rf]ir ';i?:ﬁg
0 Output signal set-
@ Pn510 . - 0000H 0333H 000C0H
5] ting 3*1
% Input signal selec-
@ Pn513 . - 0000H OOFFH 0088H
o tion 5*1
(O]
B PR51E Excesswe.posmon % 0 100 0
9] error warning level
§ Selfl—_propelledf
o) cooling rate o %/ Peak
08)- Pn584 motor (Linear speed 0 100 0
n

motor only)

*1 Cyclethe control power to make the function effective after changing the parameters.
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B.7.2 Switch list
Parameter IEIzIa%:Ite Name Setting Description I;aei':i?g
Pn080 3 Settable pesk speed 0 Peak speed of the motor is 0
Function of motor /Dividing fixed, and a settable dividing
selection ratio caculation ratio is calculated.
base Sdection 1 The dividing ratio is fixed, and
(Linear (The calculated settable peak speed of the motor
exclusive valueisdisplayed is calcul ated.
use) in Un010)
Pn10B 2 Automatic gain 0 No automatic gain switch 0
Gainrelated switch selection 1 Only the positioning reference
application 2 Only the position error
3 Positioning reference and
position error
Pn207 2 Dividing ratio 0 Pn201 isused. (16 bitsor less) 0
Position parameter 1 Pn212 and Pn213 are used (17
control selection bits or more)
function
Pn218 0 Command pulse 0 Function disabled 0
magnification Function enabled
function selection
Pn408 2 Notch filter two 0 N/A 0
Torque selections 1 Available
related
function
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B.7.3 Input Signal Selection List
Input signal selection

Digit . - Factory
Parameter Place Name Setting Description Setting
Pn513 0 /PSEL Signal Map- 0 Inputs from the SIO (CN1- | 8: Disabled
ping 40) input terminal.
(Reference pulse L Inputs from the SI1 (CN1-
input magnification) 40) input terminal.

Inputs from the SI2 (CN1-

2 40) input terminal.

3 Inputs from the SI3 (CN1-
40) input terminal.

4 Inputs from the SI4 (CN1-
40) input terminal.

5 Inputs from the SI5 (CN1-
40) input terminal.

6 Inputs from the S16 (CN1-
40) input terminal.

7 Fixes the signal to
"Enabled".

8 Fixes the signal to "Dis-
abled".

Inputs the inversion signal
9 from the SIO (CN1-40)
input terminal.

Inputs the inversion signal
A from the SI1 (CN1-40)
input terminal.

Inputs the inversion signal
B from the SI2 (CN1-40)
input terminal.

Inputs the inversion signal
C from the SI3 (CN1-40)
input terminal.

Inputs the inversion signal
D from the SI4 (CN1-40)
input terminal.

Inputs the inversion signal
E from the SI5 (CN1-40)
input terminal.

Inputs the inversion signal
F from the SI6 (CN1-40)
input terminal.
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B.7.4 Output Signal Selection List

Output Signal Selection

Parameter IEIzla%:I; Name Setting Description I;ii:ﬁg
Pn510 2 /PSELA Signal 0 Reserved 0: Reserved
Mapping 1 Outputs from the SO1 (CN1-
25, 26) output terminal
5 Outputs from the SO2 (CN1-
27, 28) output terminal
3 Outputs from the SO3 (CN1-
29, 30) output terminal

B.7.5 Monitor List

Parameter Display Unit

Un010 Peak speed of settable motor and divid- | 100mm/s Pulse/Scale Pitch (Pn280)
ing ratio monitor
Un011 Hall sensor Signal Monitor —

B.7.6 Auxiliary Function List

Parameter Display

Fno11 Encoder type added AA: Encoder type

E. AA AA 00: Incremental Encoder
01: Multi-rotation type absolute

encoder
02: Rotation type absolute
A encoder
AA: There is no change about the
encoder resolution.

Fn008 and FNO13 are not applicable for the one revolution absolute encoder. (Refer to the
chapter3-16 for details)
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B.7.7 Alarm and Warning List

Alarm list
Alarm Code Output Servo Alarm Occurrence Alarm _
Alarm Alarm Alarm Name ©1 Solution
ALOL | ALO2 | ALO3 | oytput Cause Reset

A.09 X X X X Dividing fre- The value of dividing Cycle Change the
quency set- frequency (Pn212)is | power setting of
ting error settoaninvalid value. Pn212

Or the resolution of (Pn213)to a
connected encoder is settable value,
exceeded. and then cycle
control power
or reset the
software.
For linear motors, the | Cycle Change the
deviding ratio power setting range
exceeded the setting toinside of the
in Pn281. calculation
result of
Un010, and
then cycle
control power
or reset the
software.

A.OA X X X X Encodertype | The attached serial Cycle Change the
unmatched encoder type is not power motor to the

supported. 2-II support
An alarm occurs when type.

the encoder type is

other than the follow-

ings.

UTS*: 2-1l type serial

encoder

JZD*: Z-Il type serial

encoder (Linear)

A.55 1 x T x Setting error | When the linear motor | Re-setta- | Set Pn384 to
of linear was connected, the ble below the lin-
motor peak value more than linear ear motor
speed motor peak speed peak speed.

was set to Pn384.

A.B1 X X X X Reference A/ | Reference A/D break- | Re-setta- | Replace the
D error down ble servo ampli-

The A/D conversion fier
result of OV and 5V
generated inside the
servo amplifier shifted
by 1V or more, and
this state continued
for 20ms.

Check only OV when
the servo is ON, and
check 0V, and £5V
when the servo is
OFF.
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Alarm list
Alarm Code Output Servo Alarm Oceurrence Alarm _
Alarm Alarm Alarm Name 1 Solution
ALOL | ALO2 | ALO3 | output Cause Reset

A. B3 X X X X Current For 1kW or smaller Re-setta- | Check the wir-
detection models. Amplifier ble ing in motor
error stays in BB for 500ms power line.

after servo ON signal Replace the
input and brake servo ampli-
release with the servo fier.

in a ready state.

A.F5 X 1 X X Motor dis- The detected torque Re-setta- | Check the wir-
connection is 10% or less, butthe | ble ing in motor
alarm commanded torque power line.

reference is 90% or Replace the
more for 10ms. This servo ampli-
alarm is not activated fier.
in cases of BB due to
hardware issues. In
those cases, an A.F6
or A.B3 is generated
instead.
Warning List
Warning Code Out i
Warning 2 put Warning Warning Occurring Cause Solution
ALO1 | ALO2 | ALO3 Name
A.90 X X X Excessive Position error exceeds If a position error
Position Error | Pn51E. is within Pn51E, it
Waning automatically
reset.

*1 Whether it is re-settable after the cause of the alarm condition is removed, or whether
power cycling is necessary in order to reset the device.
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C Examplesof Sandard Connections

The following diagrams show examples of standard servo
amplifier connections by specifications and type of control.

C.1 Single-Phase Power Supply SpeCifiCations..........cccceverererienieenieiesesesee s C-2
C.2 Three-Phase Power Supply Specifications (200V).......ccceverererererenenenenennens C-3
C.3 Three-Phase Power Supply Specifications (400V)......ccceceeeereereeseerieseeseeeeenns C-4

Large Capacity Power Supply Specifications (400V) .....ccceceevveveseesesieeseeeneenns C-5
C.4 PoSition CoNrol MOGE.........coiiiiiiiinirieee e s C-7
C.5 Speed Control MOUE........cceeieieerecee et te et sae e sneenee e e C-8
C.6 Torque Control MOGE..........cccueiieieiieseeieseeseeee s ste e sse e eae e sreeeeenee e C-9
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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 $) é’)
n - Power Power Alarm
L Noise filter OFF  ON processing
o IMC - -
210 o 0 O——
iMC SUPR____ | Besureto attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.
o—o :
B1 B2 .
QL1 '
'
O L2 '
L1C ' '
SGDH Servo Amplifier ' Optical '
' encoder '
'
IO
/1 '
Be sure to \ ttttTrTmt ‘
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:
Torque reference: 38 Operating voltage: 30V,
+1 to +10V/rated motor speed (set by parameter) { 2 ALO3 Operating current:. ZOm%%c
_IC ALO3
PULS -
[ cw ] 4 '
A phase AN
SIGN -
I: CCW < ' PAO
B phas Al /PAO

Position reference CLR

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).

3.3kQ

+24V
Servo ON with 2Ry ON } =14
P control with 2Ry ON >—O /P-CON41 - : :::I;f
Forward run prohibited with P-LS OPEN E: %g
Reverse run prohibited with N-LS OPEN E}: %g
Alarm reset with 3Ry ON 3- i&
Forward current limit ON with 6Ry ON % ’_D—.*: %g
Reverse current limit ON with 7Ry ON 7RY N-cLl46 2 :':ﬁ

PG dividing ratio output
Applicable line receiver

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

7 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

- ' vhen
: Servo ON L (COINF)  Positioning completed
= Proportional control (P contro){ ;coin-) E:%r';‘u\),;gind)posmomng is
* Forward run
=™ prohibited : _*_ : IT-GON+ T-GON output
* _Reverse run LU ¥ T-GON- (ON at levels above the setting)
™ prohibited
29
- r 9/S-RDY+ Servo ready output
;ARMICSEt it 81 30],c oy, (ONwhen ready)
- Forward current * = ~
= limit ON
TR o) ALM+  Servo alarm output
~ Reverse current | ;
7 limit ON T ALM- (OFF with an alarm)

J,——L Connector shell
G

F
Connect shield to connector shell

*The time constant for the primary filter is 47us

C-2

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

IP: Indicates twisted wire pairs.
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C.2 Three-Phase Power Supply Specifications (200V)

Three-Phase 200 to 230V,

(50/60Hz)
R S T
1MCCB ‘j’) J’) J’)
—L Power Power Alarm
Noise filter OFF O processing

o IMC - -

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

Optical

' encoder
| o
L
— /1
Be sure to \ e e m e .
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:

ALO3 Operating voltage: 30Vpc
Operating current: 20mApc

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

ALO3

PULS -
[SW ] {:
A phase a
SIGN - N
CCW ' PAO
[ B Phﬁ\SFl:| -< Y /PAO | PG dividing ratio output
Position reference CLR h Applicable line receiver

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

Open-collector
reference
power supply

. 48 7 Amount of S-phase rotation
Used only with >‘g' PSO| Serial data output

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

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

SEN signal input
(When using an absolute encoder).

Speed coincidence detection

- - - . .- & \-CMP+ (ON when speed coincides)
Servo ON with 2Ry ON '¥ 2K ~ Servo ON ! ] K/Cg,{AN';) Positioning completed
. Y : ON when positioning is
P control with 2Ry ON - :_:l; = Proportional control (P control) (/COIN-) f:ompleted)p 9
- ] - S -, Forward run
Forward run prohibited with P-LS OPEN e o —_»l; ™ prohibited :-*-' /T-GON+ T-GON output
. - == v )| (ON at levels above the setting)
Reverse run prohibited with N-LS OPEN N"-g N-OT)43 ¥ 3K~ E%‘ﬁéﬁgéun " [T-GON-
X 3Ry 3‘ St /S-RDY+ Servo ready output
Alarm reset with 3Ry ON o) - __,[; :—»Alarm reset L e roy. (ON when ready)
Forward current limit ON with 6Ry ON 6Ry p-CLJ45 E- iﬁ - :T,?]Tgﬁ current
o - i FALM+  Servo alarm output
Reverse current limit ON with 7Ry ON 7RY N-CL 3 %g ._, I’iqnﬁ;{eésl\? current o 320 m.  (OFF with an alarm)
= ,,]' 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.3 Three-Phase Power Supply Specifications (400V)

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

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

Position reference <

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

*The time constant for the primary filter is 47us

Three-Phase 380 to 480V,

(50/60Hz)
Ré S| T
IMCCB 3)
—L Power Power Alarm
T Noise filter OFF ON processing
< IMC  r - -
IMC  SUPN____ |

24Vpc +15%

A phase
SIGN

Open-collector
reference
power supply

Used only with

oy 3.3kQ

ov

=

Forward run

>, Reverse run
™ prohibited

Forward current
= limit ON

Reverse current |

NIRRT TR

.n. .n- .;-‘. 'l"' '

'% "K = Servo ON !

™ prohibited :-*:

~ Alarm reset '

™ limit ON L

J=-—L Connector shell
-

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

Optical
encoder

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

ALO1 |Alarm code maximum output:

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

PG dividing ratio output
Applicable line receiver

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

J Amount of S-phase rotation
Serial data output

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

Speed coincidence detection

Positioning completed

(ON when positioning is
completed)

/T-GON+ T-GON output

¥ IT-GON- (ON at levels above the setting)

/S-RDY+ Servo ready output

. /S-RDY- (ON when ready)

Servo alarm output
(OFF with an alarm)

Photocoupler maximum output:

FG
Connect shield to connector shell

Operating voltage: 30Vpc
Operating current: 50mApc

IP: Indicates twisted wire pairs.
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400V (22kW, 30kW)

Three-phase 380 to 480V +%g %
(50/60Hz) -
R S T
1MCCB é') J’) é')
Noise filter power Power Be sure to attach a
ON
OFF iMC 1Ry surge suppressor to

the excitation coil of
the magnetic contactor
—and relay.

00—

1IMC  SUPN——0o]

Regenerative Resistor

'
'
'
'

n

B2 **Thermal
' _Protector
'l
Be sureto .
ground— .
. | '1B
Optical
24Vpc +10% maximum X
o)
-/ . '
B siré fo pioperly
[Jrepar_e the end o
Reference speed: he shielded wire.
+2V to +10V/rated speed (set by parameter) puUo -o T,
Torque reference: DV% - X
+1 to +10V/rated torque  (set by parameter) DWoQ- - (? Dynamic |
! rake
PyS PULS), 7 150W _ I I
[Phase A} ! ;IP /PULS) 8 } 4 stavs T AN +24V
Position reference SIGN SIGNI11 Ry -
CCwW LN_]
Phase B] 32 1D ov
CLR ALM-
_ﬁ ALO1|Alarm code maximum output:
38 ; .
Open-collector ] ALO3 Operat!ng voltage.. 30Vpe
reference 39k a 03 Operating current: 20mApc
power supply d
—@33 PAO)
1PAO ividing rati
Backup battery 2.8 to 4.5V . BAT (")lp1 PG C!IVIdIng.ratIO output
(When using an absolute encoder). TP BAT (s —%fPBO Applicable line receiver
- +5V SEN], , 36kpRO[ SN75175 or MC3486 manufac-
SEN 5'9“'?" input P sGl. 2 19 tured by T/I, or the equivalent
(When using an absolute encoder). YPCO
0 [ 208pCo)
) 48 5 Amount of S-phase rotation
Used only with —@:’ggg Serial data output
an absolute encoder [ Applicable line receiver
24Vpc +15% +24V +24vja7  4.7kQ é, sG] SN75175 or MC3486 manufac-
,'}' :':ﬁ - Servo ON ~ tured by T/I, or the equivalent
Servo ON with 1Ry ON e
P trol with 2Ry ON E}- FK = Proportional (P) control Speed coincidence detection
control wi y E TR FO"#E-’{* e 251 \.CMP+ (8N when speed coincides)
Forward run prohibited with -2 ." prohibite "{' (/COIN*) Positioning completed
P-LS OPEN N-LS --o' Reverserun -~ IV-CMP- P
L ) | o oN-OTl43 hD_i =K = prohibited (/COIN-) (ON when positioning is
Reverse run prohibited with -o T completed)
N-LS OPEN ) EéALM-RST 44 '_D_& = — Alarm reset 27 L /T.GON+ T-GON output
Alarm reset with 3Ry ON 6Ry - - - . Forward current'-{- 1 28 (ON at levels above the setting)
imi i s [P-CLI45 ¥ 3K =~ limit ON S fIT-GON-
Forward current limit ON with 6Ry ON  ¢+0O O 3 - R " 29
7RY X " Sp L, Reverse current. - - ¥/S-RDY+ Servo ready output
Reverse current limit ON with 7Ry ON  ¢—0 OM‘;'@-TKA limit ON '-+- <' 30L/s.rpy. (ON when ready)
= l Connector shel Photocoupler maximum output:

FG
Connect shield to connector shell

Operating voltage: 30Vpc
Operating current: 50mApc

Note: The thermal protector must be wired
to provide protection in the event of
the motor overheating.

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

@)
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400V (37kW to 55kW)

Three-phase 380 to 480V, *100

(50/60Hz)

R
1MCCB J’)

S T
4 4

Noise filter

-15

Power Power

oFF 9N imc 1Ry
Y

Regenerative Resistor

Be sure to attach a

surge suppressor to
the excitation coil of
5% the magnetic contactor
IMC SUPN———4I—and relay.

B1
0380 ~ 480V

B2

24Vpc +10% maximum

Reference speed:

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

orque reference:
1 to +10V/rated torque

Position reference

CLR

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).

24Vpc +15%

Servo ON with 1Ry 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

*The time constant for the primary filter is 47us

(set by parameter)

+12V

Used only with

* limit ON

SGDH Servo Amplifier

L] Connector shell”

**Thermal
' lProtector

! Optical\?—lB
! encoder !
zm[ 7 Yeo)
/. ,
'Be 'stré to propér
Prepar_e the end o
he shielded wire.
DUQ - O .
DVO - 9 :
DW= O bynamic |
: rake
DB24 @ - © '
DBONQ- - O '
31faM: T AN 124V
B%A| -
32 1D
ALM ov
87 ALO1 | Alarm code maximum output:
38103 Operating voltage: 30Vpc
394103 Operating current: 20mApc

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

+24Vj47 A.7KQ SN75175 or MC3486 manufac-
-1- :’EL’ Servo ON tured by T/I, or the equivalent
¥ =K - Proportional (P) control - .
23K portional (P) 25 sgeed coincidence detection
E}- ‘-’I:f %+ Forward run .- /V-CMP+ (ON when speed coincides)
:_:': : prohibited "*' _4' 26 %CSAAN;) Positioning completed
E .} =K  Reverse run ICOIN-) (ON when positioning is
- :S-‘ prohibited ( ) completed)
E}.?K > Alarm reset 21k r.Gon+ T-GON output
- ‘-'I:( . . q . T-GON (ON at levels above the setting)
=K = Forward current* - - - -
T o0 limit ON
| ?I; - Reverse current’y J ¥/S-RDY+ Servo ready output

(ON when ready)

FG
Connect shield to connector shell

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

IP3 Indicates twisted wire pairs.  Note: The thermal protector must be wired

to provide protection in the event of
the motor overheating.
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C.4 Position Control Mode

Three-Phase 200 to 230V,

(50/60Hz)
R S T&
1MCCB )
— Power Power Alarm
Noise filter OFF ON processing
o imMC r-mt
a.m—t: :j—tzj—'—o_O—'—
1MC SUP N\ Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.
'
'
'
Optical '
encoder '
'
'
Be sure to ‘

\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
{ 29 Operating current: 20mApc
'C ALO3
PULS -t
cw 4 '
A phase L
[ B phase] A /PAO| 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

PCO
Y /PCOJ

. Amount of S-phase rotation
Used only with > PSO| Serial data output
Backup battery 2.8 to 4.5V an absolute encoder y /PSO

(When using an absolute encoder).

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

SEN signal input
(When using an absolute encoder).

Positioning completed

----- P f ICOIN+ P
Servo ON with 2Ry ON E R =K - Servo ON ) g‘gmg{gt‘;g)pos"'°”'“g is
tooe f /ICOIN-
P control with 2Ry ON Oﬁ '*_ ?I; > Proportional control (P control)
X - oo * . Forward run
Forward run prohibited with P-LS OPEN | " Ls E ¥ 2K = ponbited . * - /T-GON+ T-GON output
[ ' )/ (ON at levels above the setting)
Reverse run prohibited with N-LS OPEN N-LS -}_ ?K - Egﬁgﬁgéun v [T-GON-
’ 3Ry E St e 7 /S-RDY+ Servo ready output
Alarm reset with 3Ry ON o) 3 __,[; :-»Alarm reset ' SRDY. (ON when ready)
Forward current limit ON with 6Ry ON SRy E- :-;& - :T,?{IYVSE current
o - R " e ALM+  Servo alarm output
imi i - - o . Reverse curren i
Reverse current limit ON with 7Ry ON 7RY N-CL 46 ] ?l; = limit ON T 324 o M. (OFF with an alarm)

Photocoupler maximum output:

J_-—L Connector shell
= >

G Operating voltage: 30Vpc
Connect shield to connector shell Operating current: 50mApc
*The time constant for the primary filter is 47us IP: Indicates twisted wire pairs.
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C.5 Speed Control Mode

Three-Phase 200 to 230V,

(50/60Hz)
RJ’ S| T
1IMCCB o)
- " Power Power
Noise filter OFF ON

iMC

Samdascie e try

SuP

Alarm
processing

N B

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

k

[ S N S N | A Ay R A AN

Ll

3.3kQ

' Optical
' encoder
=
'
\Be sure to properly prepare the
end of the shielded wire.
37 )
ALO1 |Alarm code maximum output:
38k aL03 L Operating voltage: 30Vpc
{ 39 Operating current: 20mApc
{ ALO3

PG dividing ratio output
Applicable line receiver

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

7 Amount of S-phase rotation
Serial data output

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

Used only with

- o /V-CMP+ Speed coincidence detection

|; = Servo ON .-*- & n.cup (ON when speed coincides)

K = Proportional control (P control)

= Forward run

K = prohibited * - /T-GON+ T-GON output

- v ON at levels above the setting)
Reverse run e e o IT-GON- (

K = prohibited

=, B /S-RDY+ Servo ready output

l; M Alarm reset . /S-RDY- (ON when ready)

-+ Forward current * =~

K = limit ON

o R " e FALM+  Servo alarm output

-~ * Reverse current | ;

; = limit ON T 32k A1 Mm (OFF with an alarm)

*The time constant for the primary filter is 47us

=
Connect shield to connector shell

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

J:‘—l, Connector shell
G

IP: Indicates twisted wire pairs.
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C.6 Torgque Control Mode

Three-Phase 200 to 230V,

(50/60Hz)

1MCCBR$) S'!’) TA’)

Noise filter

Power Power
OFF ON

o 1MC

e nda g gy

imC SuUP

Alarm
processing

N~

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

Be sure to
ground —

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

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

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

SEN signal input
(When using an absolute encoder).

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 3Ry
Forward current limit ON with 6Ry ON SRy

Reverse current limit ON with 7Ry ON

*The time constant for the primary filter is 47us

3.3kQ

.

TR

k

-
=

Optical
encoder
()

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

ALO1 |Alarm code maximum output:

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

PG dividing ratio output
Applicable line receiver
SN75175 or MC3486 manufac-
tired by T/I, or the equivalent

Amount of S-phase rotation
Serial data output

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

Used only with

- Speed control output
K = servo ON

(ON during speed control)

oL IVLT-

K > Proportional control (P control)

. Forward run

K = prohibited i ¥ IT-GON+ T-GON output

- . ' ON at levels above the setting)
Reverse run L f /T-GON- (

K = prohibited

N 0 /S-RDY+ Servo ready output

.K N Alarm reset ' L/s.rRDY- (ON when ready)

- - Forward current * = ~

K = limit ON

o e FALM+  Servo alarm output

K- E{;z?{ecr)s'\? current o 32 A v (OFF with an alarm)

Connect shield to connector shell

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

J,-—], Connector shell
FG

IP: Indicates twisted wire pairs.
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Notes:
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[INE FECEIVENS ..oovieeiiieiereee e 5-103 Limit Setting Error ......cccocvvveecreenene 9-28
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using multiple servodrives .........ccoccveveeeenene. 5-127 A.CA, Encoder Parameter Error .........cceceevn... 9-30
multi-turn limit setting ..........c.c...... 5-109 to 5-110 A.Cb, Encoder Echoback Error .........ccceu...... 9-31
noisefilter installation ..........cccccovevvcininnns 5-125 A.CC, Multi-turn Limit Disagreement Alarm .9-32
PAO serial data specifications .........cc.ceeeeene 5-113 A.dO, Position Error Pulse Overflow ............... 9-33
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adjusting alarms
brake ON timing .......ccocovereieininreren e 5-71 absolute encoder backup power supply error,
QAIN et 6-5 (o= oo 5-109
OffSEL o 5-64 to 565, 66 checking ..o 7-21to 7-22
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Alarm Displays Dackup .ooveeve e 5-109
Additional and Modified ........ccccoovierneninenne 943 option unit detection results ..........c..o..... 7-54
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A.03, Main Circuit Detection Error .................. 9-6 datatransfer, SEN signal ......ccccocvvevererererenen. 5-115
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encoder checksum error, clearing ................. 5-109
external 24V power SUpPPlY ...cccoeveeeereviierennns 5-72
RISLOMY e 7-21
insufficient voltage ........ccccoeeevevevcececeeee, 587
output signals
CONNECLIONS ....veeieeiireirienie et 5-72
USES ©oveeereeresteneseeneseesessenessenessesessensesesseseses 5-73
output terminal connections, multiple servodrives .
5-127
Protective CirCUit .......ccocceevvveevereeseseeieseeenes 5-72
(55 1] 0o SO -4
JALM-RST SIgnal ...oocoovvieireiieieneese e 5-73
ambient temperature, servo amplifiers ..o 2-9
amplifier. See servo amplifier. ......cccocvveveveieeiennnnn, 1-6
analog iNPUL CIFCUIT .....cceevveeeereeeece e 321
anNalog MONITONS ....c.cecveeeeeeeeie e 7-43
description of voltage signals ........cccccceevenees 646
manual output gain adjustment 6-39 to 6-46, 747
A-phase + B-phase pulse forms ................ 5-19to 520
Automatic Gain
Switching FUNCLION .......ccoeevvieirceece e 6-21
=01 (o (1 11 o S 6-27
mechanical rigidity Settings ........cccccceeeevvernenne. 6-29
MEthOd .....oooiiiii e 6-34
related parameters .........cccccvveevieceenene 6-34, 6-35
SaVING resultS Of .....oovveeceeiee e 6-31
SEHING cevvvveee e 6-28
average movement filter .......ccocevvvveeve v, 6-3
axis end specifications, Servomotors ..........coceeeveeeee 1-3
B
backup alarm, clearing .......cccccocevvvvccecieceee 5-109
ball screws, electronic gear function ...................... 5-31
batteries
absolute encoders
replacement ..., 94
specifications and handling .................... 5-106
instalation Warning ........cccceevevveeeveeseeneennenn 5-106
Servo amplifiers .o 5-106
battery holder, picture and description ..................... 1-9
belts and pulleys, electronic gear function ............. 5-31
DIaS fUNCLION .....ooveeieic e 643
[BK SIQNal .o 5-71
block diagrams
POSItioN CONLrOl .......cccevveeeeeve e 5-32
servo amplifiers ..o, 3-7t03-11
B-phase + A-phase pulse forms ................ 5-19to 520

brake. See holding brake or dynamic brake.
built-in panel operator. See panel operator.
built-in regenerative resistors .........cccceeeeveveeveenen. 5-93

C
cables

encoders, extending .......ccceeeveeieienieneen 5-128
SIMESS .o s 2-6
capacity
Servo amplifiers ....oeccvvceecececer e, 1-6
SEIVOMOLONS ..ot 1-3
cautions
checking product on delivery ......ccccceevvvenen. 1-v
installation environment ...........ccoceevereeieennenn 1-v
maintenance and iNSPeCtion ..........c.ccecveeeneene 1-vii
(o] 01< = 1o o LS 1-vi
starting/stopping the servomotor ..................... 5-74
trial Operation .......ccccceeveieeneve e 4-3
WITiNG Main CirCuUit ........ccccvveeeeseeieeseeee e 312
wiring terminal block ..........cccccovviecinicieceen, 3-16
charge indicator, picture and description .................. 1-9
check sum aarm, clearing .......ccccceeevvvceevnsceenne 5-109
circular table, electronic gear function ................... 5-31
clearing
alarm traceback data ..........ccccoeevenenee. 7-32t0 7-34
backup aarms ........cccccveeviercence e, 5-109
encoder backup aarm .........ccccceveeveveeceennene 5-109
option unit detection alarm results.................... 7-54
restoring default settings .......ccccccevevvveveveennne 7-42
/CLT signal, seealso /VLT signd ............. 5-10to 5-11
CN1
default settings, list of iNPULS ........ccccceevvreenene 5-54
external alarm response Circuit ..........ccceveeeeene 5-72
1/0O signal connector, picture and description ....1-9
outputs
alocating .....cocevveeeveceene s 5-58 to 5-60
connector terminals ........ccceeeevcerenicneenn 5-58
INVErsion Settings ......ccoeeeveveeeeseeseeseeennn, 5-59
terminal layout and specifications ................... 3-18
zero clamp (/Z-CLAMP) function, setting ...... 5-67
CN1 output SIgNEIS ....c.eeveeeeerieeeeee e 5-58
CN2
€oONNECOr MOAES ......oveeiieieeeee e 3-26
encoder connector, picture and description ....... 1-9
terminal layout .........cccocveeeveeeceeeeee e 3-26
CN3 connector to PC or digital operator, picture and de-
LS o ] 01T o SR 1-9

CN5 analog monitor connector, picture and description
1-9
CN8 battery connector, picture and description ....... 1-9
CN10 connector for option unit, picture and description
1-9
JCOIN SIgNal ..o e 5-76
condensation, servo amplifiers ........cccceeevveeevevennns 2-9
connection examples

CP-9200SH servo controller Module (SVA) ....A-3

GL-series
B2813 Positioning Module ........................ A4
MC20 Motion Module .........cccccvvereennennne. A-2
Mitsubishi

Index - 2



Sigmall User’'s Manual Index
AD72 Positioning Unit ........cccccveeevvieenen. A-7 al parameters .......oceevvvvevveeennene. B-2toB-5
AD75 Positioning Unit ........ccccvevevvieeenen. A-8 CN1input SIgNals ....cccccevveeeneeieeseeieennen, 5-54
Omron SWILCHES ..o B-8toB-12
C500-NC112 Position Control Unit ......... A-6 output signal alocation .........cccceecvvevevvveerennens 5-58
C500-NC221 Position Control Unit ......... A-5 (== (0] 1] oo [ 7-42
servo amplifiers definitions
SINGle Phase ......ocveee e, 327 (oW g0 0l (oo o RS 6-37
three phase, 200V .....cccccevvecevvccieceeeene, 3-28 display digitS ...cccovveeerieiese e 7-12
three phase, 400V .....cccccevveceveecieceeeee, 3-29 feed-forward control .........cccceeevveceeiecieceen, 6-14
typica 1/0 Signals .....ccccoeeeeveveececeeee, 317 forward rotation .........cccceeeeeveveecesece e 5-5
connections POSItION [O0P ..o.vveevceeie e 6-37
multiple Servodrives ........cccoveceeecceveeveesnn, 5-127 S Vo] (=7 |V S 5-82
WITNG Procedure .........ccceeeeeeeeveeeceeseeieeseeeeenes 3-16 servo system feedback 100PS .......cccevvevviennnne 6-37
connectors for encoder cables ..........cccooeevveiiennns 5-128 smoothing function .........ccccceev e, 6-3
constants. See parameters. speed [oop, definition .........cccccvveeevevecceienens 6-37
contact INPUL SIgNAIS ...c..eevvevieeeceecce e 5-26  descriptions
contact input speed control ............ccc........ 5-33t05-37 brake ON timing .....ccccccoecevevvievieveece e 5-70
OPEratioN ....cceveevieeeeeieeeere e 5-35t0 5-36 contact input speed control ...........cccccevveienees 5-33
EXAMPIE .. 5-37 contact input speed control (contact reference) .......
rotation direction, selecting .........cccco...... 5-36 5-62
starting and StopPiNg ......ccceeeveeeeieeeeeeee 5-35 CONLIOl MOAES ....oovveveeiieeeeie e e 561
Procedure ........ccccveeveeneeieeneeeeree e 5-33t05-35 dynamiC brake ........covecveeeveceeie e 5-65
required condition .........cccccevevveevenecciese e, 5-36 electronic gear function .........cccccevevveeevviennnns 5-28
switching modes and/or references ................. 5-62 holding brake ... 5-68
contact input speed control (contact reference), descrip- mode and/or reference switching ........ 5-62t0 5-63
11 o | S 5-62 Position Control Mode (pulse train reference) 5-61
control circuit, pPOWer [0SS .......cccccevveeeceniecree s, 3-15 Speed Control Maode (analog reference) .......... 5-61
control modes torque control ........cceeeeeveceececere e 543
dEeSCriptioNS ....cceeveceeeee e 5-61 Torgue Control Mode (analog reference) ........ 561
Motor Model Check Mode ................ 7-34t0 7-37 torque limiting by analog voltage reference ....5-49
SEHINGS o 5-61 zero clamp (/Z-CLAMP) function ................... 5-66
switching modes and/or references .... 56210563  detection error, option UNit ..........cccccevvevereeneceennn, 9-34
control panel, servo amplifiers .......cccoceeevvveeiennnns 2-9  detection point
control power supply terminal, picture and description . acceleration reference
1-9 application and example ........ccccvevvenennee, 6-19
cooling fans, servo amplifier ........ccccevevveveveveccennnnne 2-9 parameter description and units ................ 6-17
CP-9200SH servo controller Module (SVA) .......... A-3 error pulse input reference
current |00p FESPONSE ....c.ceeevveveeerieeierieeie e 6-37 application and example ........cccccvevveeenee, 6-20
current loop, definition .........ccceevveeve e, 6-37 parameter description and units ................ 6-17
speed reference input
D application and example ........ccceceevveeennee, 6-18
data parameter description and units ................ 6-17
BDSOIULE oo 5111 torque reference
e application and example .........ccccvevveeenen. 6-18
transfer specifications ........cccccevvcvevvcceennenne, 5-113 - ;
- parameter description and units ................ 6-17
TranSMITLING ..ooveeveeciee e 5-103 L
DC reactor dgte_rloratlon, repl acemer_lt gchedule ......................... 9-3
. Digital Operator Transmission Error 1 ................... 9-36
CONNECEING .vevvveiveiiee e e 5-132 L L
o Digital Operator Transmission Error 2 ................... 9-37
SPECITICALIONS ....oovvveeeceeec e 5-133 ]
default setting allocations, list ... 5 58 digital OPErators ........cccocveeereeeese e 7-8
default settings Alarm Traceb_ack Mode ....ocoeeveree e, 7-21
lits alarms, re@ettmg ................................................. -4
all iNpUL SQNAIS oo B_13 to B_14 applied _opergtlon ................................ 7-20to 7-56
al output signals B-15 automatic adjustment .
...................................... motor current detection offset .. 7-49 to 7-50
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speed and torque reference offset 7-25 to 7-27 EXAMPIES . 5-31
basic mode selection ........ccccveveieicevivieces 7-5 (S S 111 oo S 5-281t05-31
basic operation ..........ccccceeeevereneenenn 7-2t0 7-20  emergency stopping the servomotor .............c......... 5-65
checking software version ...........cccoceveeevennens 7-37  enabling input signals, overtravel limit function ...... 5-7
clearing alarm traceback data.............. 7-32t0 7-34 Encoder Checksum Erfor .......coocvevvveeveevesceesenens 9-21
conNNeCting the .......cccceveceeiecee e 7-2 Encoder Communications Error .........cccceevevveennne 9-29
connector, picture and description .................... 1-9 Encoder Echoback Error ........ccccevovevviceeceieeieninns 9-31
(0150 g 1] 7-2 Encoder Overheated .........ccovevvvvccvve e 9-25
function selection parameter list ..................... 7-11 Encoder Parameter Error ........ccoevvveeevvvecceiennns 9-30
function selection parameters ...........cccceeeeen. 7-12  encoders
FUNCLIONS ..o 7-2 absolute
initializing parameter Settings .........cc.cceceevene. 7-42 /S-RDY conditions ........cccccevvrvenireeennenne, 5-82
JOG OpEration .......cccceeeeeveveesieseeseseese e 7-22 aarm data, transferring .........ccccceeevveeeneens 5-115
JOG speed, setting or modifying .........c......... 5-53 batteries, specifications and handling .....5-106
manual adjustment configuring .....cceeeveeeveeieereeeene, 5-101, 5-104
(07 11 SR 7-43 CONNECLIONS ..o 325
motor current detection offset ..... 7-51 to 7-52 data ..o 5-111, 5-113
speed and torque reference offset 7-27 to 7-32 interface circuit ........ccccoeeevvennnns 5-101, 5-103
zero point drift ......ccceeeveeeeri e 7-43 mounted to servomotor, connections ......5-103
Monitor Mode .......ccccceevevceeveveeeceee e 7-15 using multiple servo amplifiers .............. 5-127
Motor Model Check Mode ................ 7-34t0 7-37 multi-turn limit setting ............. 5-109 to 5-110
Origin Search Mode ........ccccovvvveceennne 7-22, 7-38 number of PPR ..., 5-28
parameter display patterns ..........cccccevveveennene. 7-11 reception SEqUENCE .......cccceveeveerreeeeneeenns 5-111
PasSWOrd SEttiNg ......ccceveveeveveeiere e, 7-53 SEN SIgnals ....ccoovevevevieeceee e 5-103
Position Control Mode ........cccccevveveeverceeseninnns -7 serial data specifications ..........cccceeveeneene 5-113
Status Display Mode .......ccoecvvveveenecececiees 7-5 (S (1] o I 5-107 to 5-109
dimensional drawings transmission SEqUENCE ........ccccveeevveeeeennn. 5-112
servo amplifiers ...vecevceveecececec, 8-45t08-54 adarms
servomotors backup, clearing ........cccccevvvveevececee, 5-109
SCGMAH ..ot 86 checksum error ... 9-21
SGMGH ..ot 8-14 (57 117 o R SS 5-73
SGMPH .o 8-10 cable connector Kits ........c.ccooevereneieienenene, 5-128
SCGMSH ..o 8-18 cables, Preparing .....ccceeveveveereseese e 5-129
SCGMUH ..o 8-21,8-24 check sum aarm, clearing .......ccccevveevveenene. 5-109
dimensional drawings. See servo amplifier/ or servormo- connector models for servomotors .................. 3-26
tor/dimensional drawings. connector terminal layout and specifications, CN1 .
Direct-drive Motor Supporting Function ................. 14 3-18
Applicable MOtOrs ......cccocveceevecie e 14 connector terminal layout, CN2 ...........ccc....... 3-26
Model Designation ..........cccevveeveveeveseeceneens 1-5 connector, picture and description ..................... 1-9
disabling inputs, overtravel limit .........c.cccoecvevvenee 5-7 electronic gear function .........cccccevevveevviieenne 5-28
displays extending cables .......ccccevvvievivencecee 5-128
alarm codetable .......cccooeviieieieenne 94110 9-42 incremental
alarm, used for troubleshooting ........... 9-51t09-38 CONNECLIONS ..ot 324
digits, definition .........ccccceeevevviceeve e 7-12 number of PPR ..., 5-28
OULPUL PAILEINS ... 7-11 Signal OULPUL ......coveeeieieeeece e 5-22
dynamic brake 1O SIgNEAlS ..., 5-23
(0[50 g1 1] o [ 5-65 pulsedivider setting .........ccceevevvereeieseeenen, 5-24
01 T o 5-65 wiring to servo amplifier ........ccoovevveiecveeenen, 324
Dynamic Brake Overload ..........cccoceevvvvecenecceennnne 9-17  error counter, clear Signal .........ccocceveviereceereeeeen 5-21
error pulse
E used as detection PoiNnt ........cccceecevevceeseccienienns 6-17
. . overflow alarm ... 6-13
electroni ¢ gear functi on LSS 1 1] 0o SRS 5-77
description and setting procedure ................ 5-28 used as detection PoiNnt ........cccceveeeeeveeveseenenn 6-20
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externa interlock, /TGON signdl .........cccccevveeenen. 580 Flowchart ..o 6-22
external power supply input, 24V ........ccccceevveeenen. 5-26 Parameters ......ccccoveeveveeeseee e 6-23
external regenerative resistors See regenerative resistors Switch Parameters ..o, 6-23
external speed limit function ..........ccccceeeveveevveenen, 544  gear ratio, electronic gear function .........cc.ccccueneeee 5-28
externa torque limit general PreCautions .........ccceveeeeeveeveesesseeseesenneeens 1-vii
CONtaCt INPUL ..o 5-11 GL-series
forward run side .......ccooceveecevecciseee e, 5-50 B2813 Positioning Module ..........cccccevveeennnen. A4
FEVErSe rUN SIde ....oovevveeeeceeeeee e 550 MC20 Motion Module ..........ccoooviririneienennn A2
ground terminals
F picture and description .........cccceeeveeceeneeceeseenn, 1-9
- . L= 1 1 5-105
fans, servo amplifier cooling .......ccccceeeevvevienescennnne 2-9 .
feedback 100pS, AEfinItioN ..o 637 grounding _
; . isolation of ground from output lines ............ 5-125
feedback pulse counter monitor display ................. 7-19
feed-forward control ..........ccccooeveinnininieee 6-14 mqtor FTAME oo 5-123
feed-forward funCtion .........c.ccoceviriieniicinenes 642 noise c_ontrc_)l """""""""""""""""""""""""""" 5-124
noise filter in an enclosure ...........ccccoeevennnene 5-126
SPEEA i e 547 servo alarm 5 79
TOFQUE .o e S
filters, smoothing function ...........c.coceeeeenicnenene. 6-3
forward or forward external torque limit ............... 5-10 H
forward overtravel ... 56 hand-held digital operator. See digital operator.
forward rotation harmonic SUPPression ........cccceeeeeevereneenne. 5-132, 5-135
AefiNITION ..oovviiiiieee e 55 High Load ..o 9-15
reference pulse form .......coceeeeecnnincniiienn, 5-19 high rigidity, Setting gain .........ccoccevveneveneieieeenn 644
forward run prohibited (/P-OT) signal ......... 7-22, 7-38 high-speed positioning ........c.ccocveveneneneieeenene 6-12
friction compensation selection ...........ccccceeeneennns 6-35  hiStOry, @larms .......cccooierininenereee e 7-21
full-wave rectification .........c.cccvoevereieieninieneins 8-37 holding brake
functions brake interlock output ..........cccooeviiiieieinene, 568
list of auxiliary functions ..........ccccccecvenerenne. B-17 brake ON timing, USING .......ccccooeveneneeneeeneenee 5-70
bias, description .........cccoceveveeeineninneeen 643 ESCriPLION ... 5-68
selection ON/OFF circuit, Wiring .....c.ccoceeeeerierieneneneens 5-68
changing .......ccoeevevv e 7-13to 7-15 S S 111 0 S 5-71
list of parameter types ......cceceeveveerieninnns 7-11 U1 oo S 5-68
SOFE SEAIT ..o 62 host controllers
fUSE CAPACILY ...cvveeeevieeie e 5-118 connection examples................... A-2to0 A-8,C-1
INPUL CIFCUIT .. 5-15
G position control 100pP ......cccceeveeeveveececeeceiee 5-22
gain pulses, using for control ............ccoccevvveerennnnne 5-28
_— warning, battery installation .............ccocue....... 5-106
adjusting humidity, servo amplifiers 2-9
CONAITIONS ... 6-5 T T
matching SeNSItIVILY ......cccceeeverinenenienes 7-44
[010010=10 L8 (=S 624 |
position loop ............. 6-5, 6-13, 6-25, 6-26, 6-36 1/0 signals
servo gain adjustment ..........ccoceeeeeee 6-36 to 6-46 CN1 terminas and specifications .................... 3-18
setting connection eXample ........ccoeveevveveeeveseenn s 3-17
reference values ........cccceveevevvvceeneseennn, 644 AESCIPLIONS ..o 5-23
(S AV o X0 = o 6-12 interface CirCUItS .....ccccceveveeverce e 321
(S0lc7c0 (00! o J 6-12 reference input Circuit ..........ccccevvecveveenen, 321
speed 00D ...ccvvveee e 6-5, 6-24, 6-26 sequence iNPUL CIrCUIt .......cocveeevveeceeveenen, 3-22
ZEFO ClamMP v 6-13 names and functions ...........cccceceevvenen. 3-19, 3-20
gain adjustment function used for protective sequence................ 5-72 to 587
MANUEL ..o 747  IGBT-PWM ..ot 8-37
01 T o 7-43 incremental encoders
Gain Switching CONNECLIONS ....oeveeeieeeeeie et see e 324
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pulses, number of ..o, 5-28 internal block diagrams
incremental PUISES .......ccccceveeveveeve e 5-114 POSItioN CONLIOl ......cccevvvreececee e 5-32
indicators servo amplifiers ....ooceccveceevv e 3-7t03-11
charge, picture and description ...........cccceeunee. 1-9 internal regenerative resistors, calculating power capaci-
overload, or regenerative overload ................. 583 Y s 5-93
INEMIATALIO .ovceeeeece e 6-12, 6-31 internal speed limit function, torque contral ........... 543
inertia, 10ad .......ccccceveeevercese e 6-31, 6-35 internal torque limit, /CLT ...cccoveveve e 59
Infinite Length Positioning System ...................... 5-102 isolation of inputs from outputs ............cccccevveenene. 5-125
inhibit (/P-CON) signal, and reference pulses ...... 5-50, isolation transformer ...........ccocceveeciennnne 5-130to 5-131
563
initial incremental pulse transmission .................. 5-103 J
input circuits .
signal alocation ..........cccccevvvcieriennnne 5-54 to 5-57 JG operatlon -
default Settings .......coccoevererenenerenee, 554 using the d!g|tal OPEIBLON crrssvvrssvvees -22t07-24
T T 554 trial Operation .......cccocceveeeesecere e 4-11
B 5 56 JOG SPEEA ... 553
other SIgNals ......ccoceeveevece e 5-57
tOrQUE FEFEIENCE ..vvveveceeeeeeeece e 542 L
input pulse lengthening encoder cables ...........ccovvvecenieenee, 5-128
form selecting ....occcovveeeececeee e 5-18 limit switches, for overtravel ........ccccovvvvivcceennene, 5-6
MUILIPHEN <. 5-19 [IMItiNG tOrQUE ..o 59
input references for control modes ............ 5-61 to 5-63 line driver output circuit
input signals CONNECLING L0 .o 321
alocation .......ccccoceeeeveeieene e, 5-54to 5-57 connection eXample ........cccoveevvevceeveseennsiens 5-17
analog voltage reference, switching ... 561 to 563 linefilters
contact input speed control examples ............. 5-37 for amplifier models, table ..........ccceevenneee. 5-124
contact reference, switching ........ccccccecevennens 5-62 inside an enclosure, grounding .........ccccceueee.. 5-126
enabling and disabling ........ccccoccevveieevviceeiene, 5-7 installation and wiring ..........c.c....... 5-125t0 5-126
MONItOr disPlay ....cccveveveveere e, 7-17 line receivers, absolute encoders ..........cccceevvvnne. 5-103
names and fuNCtions ...........ccceeeenenenicneseennes 3-19 Linear Motor
POSItioN rEfErenCe ......ccovvvceeveveece e, 5-16 Hall sensor supporting function ..................... 5-150
SEPVO ON (/S-ON) ooeveeieceee e 5-74 Improved Specifications ..........cccccceeeeviereennnne 5-148
torque reference ... 541 Max. SPEEA ...ccveeieeeeeeeee e 5-148
trial operation requirements ..........cccoceeeeeveenen. 4-12 Overload Protection .........ccccceeevvceeveneesiennnnn 5-150
inspection PG dividing ratio .......ccccovveevvneereieere e 5-148
ServVO amplifiers .ooeevv e 9-3 Speed Calculation ........cccceveeeveveeceeeereeeene, 5-148
SEIVOANVES ..o 921094  loadinertia .......cccooeveneneneeneeiinenenns 6-12, 6-27, 6-31
SEIVOMOLOLS ...t 9-2 load inertia, friction ........ccooovinenineneee e 6-35
warning and Caution ..........ccceeeeveveeereeseerennennn 1-vii [0 1LV 0= o [ 9-15
installation low rigidity, setting gain ......ccocvvevevieceeeee e, 644
ServVO amplifiers ..o 2—7
SEIVOMOLONS ... 2-2,2-3 M
insufficient voltage alarm .........cccccevveeeve e, 587 S
integral time constant ..........ccccceeevveeveseese e 6-12 main circuit
. . POWEY [OSS ....evvvveie e 3-15
integral/proportional (1P) control .........ccccccveveeennen. 6-27 -
interface circuits power |0ss, servo a_mphﬂgr 5—87
absolute encoders .........cccveeenenenineneseene 5-101 power sugpgy terminals, picture and description ...
output ci r_cun e T 322 terminal names and descriptions ................. 313
reference input circuits, position ..................... 321 L
sequence iNPUL CIrCUIt .....ccoeeeeeveecieee e, 322 winng -
CAULION ..o 3-12, 3-16
SEIVOMOLONS ...t 5-101
. ENCOUENS ..ot e 3-24
interlock example 314
external, /TGON Signal .......cccceeeeevienenenicnine 5-80 interface CI rcuns """""""""""""""""""""" 301
positioning completed output signa ............... 576 T T T mmmmmmmmmmmmmmmmmmmmm—m—m—m
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peripheral deviCes .......cccocvceveveeceseeeenne, 3-3
standard connection examples .... 3-27 to 3-29
terminal blocks ... 3-16
Main Circuit DC Voltage Error Detected
Overvoltage ......ccceeveveeve e 9-12
Undervoltage .......cccceeeeveveeve v, 9-13
Main Circuit Detection Error .........cccoceveveecenccnennnne 9-6
maintenance
Motor Model Check Maode ................ 7-34to 7-37
SEIVOANVES ..o 92t094
SEIVOMOLOS ..o e s 9-2
warning and Caution ..........ccceeeeveveeeieeveeiennenns 1-vii
manual adjustment
speed and torque reference offset ... 5-64, 7-27to
7-32
zero adjustment function .........cccccevvvceeiennns 7-43
MCCB
(o 0= ot |V 5-118
multiple servo amplifiers ........cccoceeevveeennen. 5-127
measuring, matching system sensitivity ................. 7-44
mechanical wear, replacement schedule .................. 9-3
medium rigidity, Setting gain ........ccccceeeveveveeceennnne 644
Mitsubishi
AD72 Positioning Unit .......cccccovevevevenieeiennns A-7
AD75 Positioning Unit .......cccccovevevevienieniennns A-8
mode switch function ...........c.c....... 6-17 to 6-20, 642
mode switch function, detection point
aCCElEration .....c.eeeeeeeeeeenereeeee e 6-17, 6-19
EITON PUISE oo 6-17
error pulse reference ......ocovvveeevecceevevceesiesens 6-20
speed reference ......ocveeveveece e, 6-18t0 6-19
speed reference input ........ccceeeveecececceceeenen, 6-17
torquereference .......ccoceeevevcecieene, 6-17to 6-18
model numbers
ServO amplifiers ..o 1-7
SEIVOMOLONS ... 1-3
modes. See control modes.
MONItOr MOOE .....oovieiicieeeeeee e 7-15
display contents ........cccevveveereieeseseese e 7-16
[ISE e B-19
monitoring alarm, clearing ........cccceeveeeveecennnne 5-109
MONItOrS, @NAI0QY .....cceveeveereeeieseeresieeieniens 646, 7-43
motor current detection offset ................... 7-49to 7-52
Motor Model Check Mode .........cccceeuenee. 7-34 10 7-37
Motor speed, SEiNG ....ccccceeveveriereeeere e 5-67
motors. See servomotors.
multi-turn data transmission ..........ccccceeeeeenenennns 5-103
Multi-turn Limit Disagreement Alarm ................... 9-32
multi-turn limit setting .......cc.ccceevvveneee. 5-109 to 5-110
Multi-turn Limit Setting Error .........cccccovevevveenen. 9-28
N
IN-CL SIgNal ..o 5-13,5-50

near output signal (/NEAR) ......ccoeevvveceeeeie e, 585
noise control
correct grounding ........ccccceeveveeenenne. 5-123t0 5-124
noise filters
installation and wiring ............. 5-125to 5-126
multiple servodrives ........ccccooevevieenenne. 5-127
(U1 ] o 5-116
special Wiring ..cceecveeeeeceeerienieeeeseeenes 5-116 to 5-126
wiring example ......ccocevv e 5-123
noise filters
for amplifier models, table ..........ccceeevvnenneee. 5-124
inside an enclosure, grounding .........ccccveveee.. 5-126
Normal Operation Display ........ccccceveveeveecevesceennne 9-38
Notch Filter
FUNCLION ..ot 6-10
Parameters ........coccoceieneeneneeeee e 6-11
Switch Parameters .........cccooeveveneieeieeienceniennn, 6-11
NOLCH FILEN e 6-8
@)
offset adjustment ........cccccoevvvve e 5-64, 6-6
AULOMALIC .o 5-64, 7-25
MANUAl ..o 564, 7-27t0 7-32
0il and water, SBrVOMOLONS ........coovereereeneeeeerene e 2-6
Omron
C500-NC112 Position Control Unit ................. A6
C500-NC221 Position Control Unit ................. A-5
online auto-tUNiNg .....cccecveeeveree e 6-27
mechanical rigidity Settings .........ccceevvvvevernenne. 6-29
MEthod ..o 6-34
related parameters .......ccoccveevceeveveecece e 6-35
SaViNg resultS Of .....ocvveveiieecec e 6-31
Setting Parameters .......ccveceeeeceeresceeveeseesee s 6-28
open collector output circuit
CONNECLING L0 ..o 3-23
connection eXample ........ccoeveeevvevceeveseese s 5-17
open collector output signals, ALOto ALO3 ......... 5-73
0OpeEration CaULIONS .........cccevvveereieeseseeie e 1-vi
option unit connector, picture and description .......... 1-9
Option Unit Detection Error ........cccccvveeeveeveevieenenne 9-34
orientation
Servo amplifiers ..., 2-8
SEIVOMOLONS ...t s 2-3
origin pulses
PCO,/PCO SIQNAlS ...ccvveieeieeeeeseec e 322
setting and uUsing ......cccoveevveveeeennne, 5-114to 5115
Origin SearchMode ........cccceeevvvecivreececeenn, 7-22, 7-38
output circuits
INEEITACES ..o 322
signal allocation, default settings ..........cc.e...... 5-58
output displays, darm display table ........... 94110942
output phase form ........cccccvveveie v 5-23
Output Signal Selection .........cccceeveceevvveereseeen, B-16
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alocating ......ccoceveviereneere e, 5-58 to 5-60
brake interlock ........oocooeveicininiieee 5-68
combined signals, logic for ........cccceevverienns 583
CONNECLIONS ..ot 5-27
[INE AFVEr ..o 5-16
line driver, position reference .........cccccceveuneee. 5-17
MONItOr disPlay .....cceevveveveere e, 7-18
names and fuNCtions ...........ccceeeenenenieneieennes 3-20
0pEN-COIECLOr ..o 5-17
overload Warning .......cccoceeevveeveveeveesenieniens 583
position reference, used for .........cccccevvecveneee 5-16
positioning completed, used asinterlock ........ 5-76
servo adarm/ground ........cceeeeeeieneseese e 5-72
speed coincidence
TTGON . 5-79
V-CMP oot 5-78t05-79
IS RDY e 582
JTGON ..ottt 5-80to 5-81
IN-CMP e 5-79
TWARN Lo 5-83t0 5-84
output voltage drift compensation ............ccccevenee. 7-44
Overcurrent or Heat Sink Overheated ............ccoc... 99
overload charaCteristics ........ccoovverereneinienesenes 9-16
Overload of Surge Current Limit Resistor ............. 9-18
overload or regenerative overload warning ........... 583
overshoot
correcting with Pcontrol ...........ccccevvvieinnnens 6-15
mode switch function ..., 6-18
troubleshooting .......cccceeveveeve e, 940
(@775 £ 1= <o [ 9-14
overtravel limit function
CONNECLIONS ....veviiiieie e 56
AriVE SALUS ...ooveeeiiieeeeer e 56
SErVOMOtor StOP MOAE ......cceeveveeeierieeeeeeeene 5-7
P
panel operators
JOG speed, setting or modifying .................... 5-53
panel display, picture and description ............... 1-9
panel keys, picture and description ................... 1-9
PAO serial data, specifications ................ 5-111, 5-113
Parameter Breakdown Error ..........ccccecvcniinencnciene 95
Parameter Setting Error .......ccccceveeveeveveece e, 97
Parameter Setting Mode .........ccoccevvveecevicececeen, 7-8
Parameters
Additional and Improved .........ccccoeveveiiniiennnnns B-5
parameters
changing Settings ........cccoeeveveeceve e, 7-8
CONFIQUIING .o.eeeeeceee e 54
display patterns .......ccccoeveeevvecce v 7-11
enabling/disabling input signals ..........cccceeueee. 5-7
function Selection .........cccocvciinini e 7-11

Changing ....cccceeve v 7-13
definition of display digits .......c..cccveueeee. 7-12
initiaizing Settings .......ccccovevveeeveveece e 7-42
lists
Al B-2toB-5
default settings .......cccceveeevceennee. B-2toB-5
input signal selections, defaults ............... B-13
MONITOr MOMES .....oeeeeeirieririeee e B-19
output signals, default settings ................ B-15
servo amplifier function selection ............ 7-11
Setting range ....cooevveeeeeeecieseeeeee, B—2toB-5
switches, default settings ............. B-8toB-12
motor speed, setting or modifying ................... 5-53
PG dividing ratio .......cccccevevveneseee e, 5-23
FESEIVEL ...t 5-136
setting from host controller .........cccveevevvieenens 5-14
setting method types .......ccccvveevereecee e, 7-8
Setting Procedure .........covveeveveecese e 55
torque control ........cceeeeeveceerecere e 543
WIIte ProteCtion .........ccccceevevevcenieeeeneseesee e 7-53
part names
Servo amplifiers ....ooeccvvceecececese e, 1-9
SEIVOMOLOL ..ot 1-8
part replacement schedule, servo amplifiers ............. 9-3
PBO seria data, specifications ...........ccccccevveenne. 5-111
[P-CL SIgNnal ..o 5-13,5-50
PCO seria data, specifications ...........ccccecevveenne. 5-111
/P-CON, zero clamp function ..........ccccceevvvceevvenene 5-67
/P-CON Signal ......ccoceveeeecnennnne 5-16, 542, 5-51, 567
periodic part replacement, servo amplifiers .............. 9-3
periphera devices
CONNECLING L0 .o e 33
single phase specifications ..........ccccevvevereceenee. 34
three-phase specifications ............c.cceveuiee. 35,36

personal computer connector, picture and description ...
1-9

PG dividing ratio ......ccccoveeeceeneeeece e, 5-23,5-114
photocoupler
OULPUL CIFCUITS oveeieceieie et ie e 3-23
OULPUL SIGNEIS ..ot 5-76
[QIEIC10)\) 5-80to5-81
IS RDY oo 5-82
IWARN ...ooiiieeeeeee e 5-83to5-84
physical shock, reducing at speed change .............. 5-37
plugs, servo amplifiers .......cccoccevievieveneeceseeiee e 3-26
position control
adjusting manually ..........ccccovvveiennnne. 641to6-42
block diagram ..o 5-32
inhibiting reference pulse count ...................... 5-50
switching modes and/or references ....5-62, 5-62to
5-63
position control 100, USING .....ccccveverveeienieie e, 5-22
Position Control Mode
CONNECLIONS ....veveeeinieierieie e 3-32,C-7
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description, pulsetrain reference .................... 5-61 [0S oo S 542
trial Operation ........cccccevevieereseese e 4-11 proportional/integral (Pl) control ..........ccccceeeeeveenen. 6-15
position control, definition .........cccccccvecenecveceenen, 6-37 AEfINItION .o 6-17
Position Error Pulse Overflow ........cccccvevevviceeenne 9-33 switching to P control .........cccccveeeevveeereieennne 5-16
position loop. See position control loop. Protective SEQUENCE ......ccceceeveereeierieeie e eeeseeseeseens 5-72
POSItion 00P QaiN .....ccccevvveveeveee e 6-26, 6-36 PSO seria data, specifications .................. 5-111, 5-113
adiustment ........ccceevieiee e 642 pulse count inhibiting during position control ........ 5-50
basicrules ......ccccoovevevvieiennnnn, 6-37t06-38  pulsedividingratio, Setting .........c.ccccvveueee. 5-24,5-114
CONAILIONS .....oveeiecieceee e 6-5 pulse dividing, definition .........cc.cceevvieceneeceseenen, 5-22
reference values ........ccocevvveececneenen. 644t06-45  pulseform selecting, position reference inputs ...... 5-18
FESPONSIVENESS ....oovveereieeresreereneeeneas 6-41t06-42 pulse output signal's
LSS 1] oo SRR 6-13, 6-25 TPAO o 322
position loop, definition .........cccccevceveneenecceeveenen, 6-37 PAO s 3-22
position reference iNPULS ........cccoveeeveeeeseccee s, 5-16 = T S 3-22
error counter, clear input ..........ccccceevveereenenne 5-21 PBO oo 3-22
I/O signal generation, timing example ............ 5-20 pulse output signals pulse output signals ................ 3-22
pulse form selecting pulsetrain reference .........ccooeeeveeceseccesecce e, 5-62
input pulse Multiplier .......ccceeevvevieiennns 5-19 pulsetrain reference, switching .........ccccceevevvveenen. 5-61
PArAMELEN'S ..o 5-18 pulSe tranSMISSION ......ccccvvvevee v 5-103
reference pulseinput signa, timing ................ 5-20 pulse width modulation (PWM) ......cceevevevivrenenen. 8-37
positioning pulses (PPR), encoders .........ccccveevevieeceeneeseeseeennn 5-28
highspeed .....oov e, 6-12
infinitelength ..., 5-102 R
ggj;mnmg completed (/COIN)output sgnaIS—EGE;% radial 10ad, ServOmOotOrs .........cccceveveeieinreresere e 2-4

Postition Control Mode, bit data, codes, and meanings .
-7

Power Line Open Phase ........cccoevvevieeieneccee s, 9-35
power line, servomotors, picture and description .... 1-9
power loss, servo amplifiers.........cccoeeevenne 3-15, 587
power ON
indicator, picture and description ..........cccceeueen. 1-9
sequence, deSigNing .....cccceveeeeevieeiesieeeeeseeenen, 314
power supply
control power supply terminal, picture and
desCription ...ccceveevesieeere e 1-9
external for alarms ... verenenencienene 5-72
harmonic suppression ..........cccceeeee.e. 5-132, 5-135
MCCB or fuse Capacity .......cccccevvvrveereerennnn. 5-118
single-phase
connection example ........ccccevveeveriieninns 5-131
SpeCIfications .......ccoeeeveveecienieenn, 3-27,C-2
supply voltage (400V) ....ccccveveveceeeceeeee 5-130
terminals, picture and description ..................... 1-9
three-phase
specifications (200V) .....ccccceevevereene 3-28,C-3
specifications (400V) .....ccccceevevereene 3-29,CH4
voltage conversion transformers ................... 5-130
vOltage drop ..oceeveceeeecece e, 587
Precautions, Wiring .......ccccccceeeeveeneseevensesseeseeenns 5-116
proportional (P) control ..........ccccevveceveeceveeieennen, 6-15
defiNItioN ...ocoveiiceee e 6-17
switching from Pl control ..........cccceeevvcveveenene 5-16
torque reference ... 6-18

ratings and specifications. See servo amplifier/ or servo-
motor/ratings and specifications.

read-only setting or disabling .......c.ccoccevveeevvceenen, 7-53
reception SEQUENCE ........cccvveerierieerieseeesieseeenieeneenns 5-111
reference input
F= 10Tz oo ot U ] £ S 321
Position Control Mode ...........cooeeeieeieieninene 4-8
signal connector, picture and description .......... 1-9
Speed Control Mode ........cccevvvveveneerr e, 4-7
reference iNPUt CIrCUItS .......cccceeevveeciese e, 321
linedriver oUtPUL ........cccceveeiee e 321
open collector output examples .......... 3-21t03-22
reference input 1IN, NOISE .....cceevvvvieveececeeecee 5-124
reference offset adjustment .........ccccce e, 6-6
reference pulse
counter monitor display .......ccccveeeeveveernieennnnns 7-19
forward/reverse pulse forms .......ccccccecvevvveennen, 5-19
input signal timing .......cccceveeeveveviese e 5-20
reference pulse inhibit function .............cccccveeenee 5-50
Reference Speed Input Read Error .........ccccevenee 9-26
Reference Torque Input Read Error .........cccceveeneee 9-26
reference unit, definition ..........ccceeeveininincnenne 5-29
reference voltage offset ... 6-6
references for control modes, analog ......... 5-61t0 5-63
regenerative energy, calculating ........ccccceeeevveeeenee. 5-95
Regenerative Error Detected ..........ccccevvvveveieennne 9-10
Regenerative Overload .........ccoovevvvivecevecceienens 9-11
regenerative overload warning ...........ccceeeeeeveennenne. 583
regenerative power capacity .................... 5-92t05-101
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regenerative resistors .......ccoveeveeeeeveeseeennn. 58810 5-101
BUIHE-IN e 5-88
calculating Capacity ......cccceeveceerveieeneieeseniens 595
calculating energy consumption .............ce...... 595
calculating regenerative power capacity 5-92, 5-93
[o0] 0 01="o: (1o [ 5-90
external

connector, picture and description ............. 1-9

instaling, parameter .........ccoccveevieieninns 589
internal, calculating power capacity ............... 593
optimum frequency

0.5t0 5.0kW, table .......c.ccooeviririniienne. 593

6.0kW or more, calculation ........ 5-93to 594

6kW or more, calculation ..........cccoceeuenee. 594
power capacity

400W OF 1€55 ..o 592

0.5t0 5.0KW ..o 593

4.0KW OF MONe ..c.oovveeeeireneenns 5-93to 594
POWES [OSS ....oovieeeeireeeee et 3-15
SElECHING eveivceee e 5-88
specifications for servo amplifiers .................. 5-88

reserved Parameters ......oocevveeeveeveseeee e see s 5-136

resetting alarms ......cccocvecececeese e, 5-73,74

FESPONSIVENESS ....cvvveeeieeeeeseeseeseeeseesseeeenseens 6-37, 642

reverse or reverse external torque limit .................. 5-10

reverse overtravel (N-OT) ...ccocvveeeveveeceseeece e, 5-6

Reverse Rotation Mode, setting procedure .............. 55

reverse rotation reference ..........cccveevereveneenieene. 5-19

FEVEISE UM ..ot sre e e e e 7-22

reverse run prohibited (/N-OT) signdl ................... 7-38

rigidity
changing settings ........cccecevveeevieeeeenee. 6-29 to 6-30
SEtting gain ..ocveeevceee e 644 t0 645

rotation direction
PArAMELEY ...oeviciieceecee e 7-24
SElECHING eveevciee e 5-36
running output signal (/T-GON) ............... 5-80t05-81

S

safety precautions. See also cautions and warnings. 1-v

B0 e e 1—vii

saving online auto-tuning results ................. 6-31, 6-34

SEN SIgNal ...t 5-103

sensitivity, measuring system matching ................. 7-44

sequence 1/0O signals
inputs

changing function alocation .......... 5-54, 5-57
signal connections ..........cccceeeeeereeeeneene 5-26

outputs
changing function alocation .................... 5-58
signal connections ..........cccceeeeeereeeeeneene 5-27
sequence input circuit interface ........ccocoevevveeeennne, 3-22
serial data specifications .........cceveeeveiceereiennn, 5-113

Serial ENCOTEIS ....oviveierieeee e 1-3
servo alarms
output signals, CONNECLING .......cccvevevveerieieenns 5-72
=S 1] o S -4
Servo Amplifier
Software Version Number ... 1-7,1-9
servo amplifiers
absorbable energy ......coveeeveecnvcceee 5-100
aAlarms, reSetting ......ccceeeeeeeveeeere e 5-73
batteries
instalation warning .........ccceeeveeevenieenne 5-106
specifications and handling .................... 5-106
(o210 7= (o | Y 16
control mode selection/switching ....... 5-61t0 563
control panel conditions ..........ccccceceveceereceenen, 2-9
(oo 1o ]| 1o RS 2-9
delivery check .....ooovvveceiecececese e 1-2
dimensional drawings .........cc.ccccueeueee. 84510 8-54
end plugs/SOCKELS .......ccveceevvceeie e 3-26
function selection parameters ..........ccceeveeeenee. 7-11
ganadjustment ........cccoceeeeveeeereennn 6-36 to 6-46
input signals
allocation .......ccceeeeveneniniiieeee 5-54 to 5-57
names and functions ..........cccccceevererenienes 3-19
inspection (aNNUal) .......ccccceeeveveeiese e 9-3
INSEAELTON ..o 2-7
iNStallation SIte .......cccevevereeeeeeeeeeece 2-7
MUItIPIE UNILS ..ooeeeee e 2-9
OFENLALION ....oveeereiieieeeee e 2-8
storage conditions ........cccevecevcerieseeseniens 2—7
internal block diagrams ...........cccc.c....... 3-7t03-11
model NUMDEFS ... 1-7
nameplate example .......ccccceeeveevenieecee s 1-6
noisefilters, table ... 5-124
online auto-tuning function ..........ccccccevevveeeens 6-26
operating conditions .........c.cccceeeeeeeveseereesnnnn, 9-3
output signals
aAllocation .......ccceeeeenenieniincee 5-58 to 5-60
names and functions ...........ccccceveveerenienes 3-20
overload characteristics ..........ccooeveveinencnnene 9-16
Parameter Setting Mode .........cccceeueee.. 7-8t0 7-16
parameters
setting procedure ..........ccceeveeennne. 7-8t0 7-15
TYPES et 5-52
PAt NAMES ...t 1-9
part replacement .........ccccevveieviece e, 9-3
POWEY [OSS ....evvveeie e 3-15
power supply voltage drop .......ccccceveeevereeennnn 587
ratings and specifications..................... 8-30to0 8-39
ratings and specifications 2 ................. 8-36t0 844
regenerative resistors ........ccoeeeveenenns 5-88t05-101
Reverse Rotation Mode .........cooceeenenincnicnine 55
S 111 00 U o S 5-52

specia wiring
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FUSE o e 5-118 SGMSH ..ottt 8-17

NOISE CONLION ....oniieieeeeeie e 5-123 SGMUH ... 8-20, 8-23

standard connection examples ........... 3-27t03-34 nameplate example ........cccocevvveevesceeve e 1-2

stopping procedure .........ccccceeeverveennne. 5-64t05-71 PAt NAIMES .....eeeeceeeeseee e 1-8

torque limiting ......cceeveceeve v, 59 radial or thrust load .........ccccevvvvevinceere e, 2-4
troubleshooting ratings and specifications

withadarmdisplay .....cccoeeevvieennnne 9-5t0 9-38 SGMAH ..o 82

withno adarmdisplay .....c.cccceeeevivvieinnnnns 9-39 SGMGH ..o 811

servo gain SGMPH ..o 87
adjusting via auto-tuning ................... 6-26 to 627 SGMSH ..o 8-15
adjustment .........ccoceeereiiinennnn 624, 6-36 to 6-46 SGMUH ..o 8-19, 8-22

basicrules ........ccoovvevevieneennn, 6-37t0 6-38 starting/stopping Caution ...........cccceveeereieennns 5-74
MANUEl ......coeeeiireseceree e 6-391t0 643 switching rotation direction ..........ccccceeeveveienen. 55
PAFAMELEN'S ....ocveceeevee e 6-36 terminal on amplifier, picture and description ...1-9
SEHING cevveeeece e 6-12 trial operation using referenceinput .................. 47

Servo ON input Signal ......ccovveevieeeceeeere e, 5-74 vibration resistance and class ..........c.cceeeveenenne 2-5

servo ready output (/S-RDY), definition ................ 582 winding resistance 0SS ........ccccevvveeeieceeceenens 597

SErVO rUN away alarm ......ccceveeveeveseeneseesee e 9-27  servopack. See servo amplifier.

Servo system SEtting ProCeAUNE ......ccveeveceeeieceere e 7-8
block diagram ........cccccevvvceeve v, 6-37  setting range, list of parameters ................... B-2toB-5
feedback loops, definition ..........ccccoeevevveeenee. 6-37  settingthe error pulSe .......ccoveeevv e ve v 5-77
responsiveness adjustment ................. 6-36t06-43  /SGSIGNA ...ceeoeveeee e 5-73

servodrives SGDH
inspection and maintenance ................... 9-2t094 Improved FUNCLIONS ........cccoecveverereciee e 5-146

Servomotor and Amplifier Combination Error ........ 98  shaft aignment, SErVOMOLOrS ........cccevvveeriereeereeneenns 2-3

Servomotor StOp MOdE ......ccvevevevveee e 5-7  shaftload, ServOmMOtOrs .......cccccvvevceveciereree e 2-4

servomotor-end relay Sockets ........ccovvvevevivecienneene, 3-26  shared MCCB or noisefilter .....ccccvvevvevecnvnnen, 5-127

servomotors signals
axis end specifications .......cccccevveevvneeneseenn, 1-3 ADSOIULE ... 5-111
(o 0= ot | Y 1-3 aarm output (ALM) ..ocvveeeecee e 5-72
dimensional drawings TALM-RST ..o 5-73

SCGMAH ..ot 86 ALOLIOALOS ...t 5-73
SGMGH ..o 8-14 ANAOG INPUL .o e 321
SCGMPH ..ot 8-10 IBK e 5-68to5-71
SGMSH ..o 8-18 ICLT, Seedsosignas/VLT ............... 5-9to5-12
SGMUH ..ot 8-21,8-24 JCOIN it 5-76, 5-85
emergency StOPPING .vovveeeveveereeeeesesesreneens 5-65 1/O CONNECLIONS .....cvveeeeereresie et 321
encoder CONNECLONS ......ccccceevevveereeseereeseeeeens 3-26 inputs
encoder pulses, number of ......ccccceevveeiienennnne 5-28 alocatiing other Signals .......cccceeeveveenen 557
inspection and maintenance ..........cccccoeeeeeevenene 9-2 alocation .....ccceeeeeevievevereee 5-54 to 5-57
INStAllation .......cocovveieiececee e 2-2 alocation example .......ccovveveveecerenereens 5-56
allowable shaft load .........cccoeevveincenene. 24 IN-CL oottt 5-11t05-13, 550
handling oil and water ...........ccccceevvveciennene. 2-6 INEAR ..ot 5-85
O ENLALION ... 2-3 71 \\EIO 1 SRS 561058, 722, 7-38
shaft alignment .........cccoovveii e, 2-3 outputs
S i 2-2 AlOCAON ..ot 5-58
storage temperature .........ccceeeeeeeeeeceseeeens 2-2 default Settings .....ooveeveveeceeccre e 5-58
JOG SPEEA ... 5-53 Other SIgNals ....covveveecccee e 5-59
Model NUMDESS .....ccoviiec e 1-3 IP-CL ottt 5-11t0 5-13, 550
motor speed, SEtting ......cccceveeierie e 567 = O | 5-42
motor speed/torque characteristics /P-CON, zero clamp function .....5-16, 5-51, 566,
SCGMAH ..ot 84 5-67
SGMGH ..o 8-13 photocoupler
SGMPH ..o 88 running output, (/S-RDY) ....ccccceveevvevnnnne. 5-82
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running output, (/T-GON) .......... 5-80t05-81 ComMPENSALION .....cccveeeveeie e 6-24
warning output (/WARN) ........... 58310584  speedfeedback compensation ...........cccceuee. 6-24, 6-37
positioning completed output, used as an interlock speed feedback compensation selection ................. 6-35
5-76 speed feed-forward function ..................... 54710548
=@ LS 5-6t05-8, 722,738  speed limit
SEN e 5-103 function, external ... 5-44
for dlarm datatransfer .........cccoevvevennnnns 5-115 PrANCIPIE oo 544
servo ready conditions .........cccceveeieeneee, 582  speedloop
ISG e 5-15, 5-73 JaiN PAAMELEY ....cveceeeieeeeee e 6-36
IS-ON oo 5-65, 5-74, 582 integral time constant ..........c.cccevcenieeceeneneeen 641
JSPD-A o 5-34t0 5-36 S 111 010 0= 11 o [ 641
[SPD-B ..ottt 5-34t05-36  speedloop gain ......ccocevveneennenenn 6-24, 6-26, 6-39
JSPD-D oot 5-34t0 5-36 adjustment conditions ..........cccceeveeeereceere e, 6-5
JTGON e 5-79, 581 adjustment, basic rules ...........cccueune.e. 6-37t0 6-38
T-REF,SIgNAIS oo 5-14 reference values .........ccoccevvvcvevvcenenen, 64410 645
IV-CMP .o 5-78, 5-78 to 5-79 SEHING voveeeirieere e 6-12
IVLT, Seealso SignalS/CLT ....ccoevvecvvvveennnee. 543  speedloop integra time constant .................. 6-36, 6-39
V-REF o 5-14,5-15  speed reference ......cceveeereienieennn, 5-14, 6-15, 6-37
JTZCLAMP .o 5-66 used as detection PoiNnt ........cccceeeeeveveeieseenenn, 6-17
single-phase INPUE JAIN e 640
main circuit specifications ..........cccecvveeevviieenns 34  speed reference input
power supply wiring specifications ........ 3-27,C-2 input circuit example/adjustment factor .......... 5-15
SMOOth Operation .........c.ccccevveeeveveccieseeenn, 6-2to 6-11 Setting eXamples ......cccveveeeeceere e 5-14
SMOOthing CaPaCITOr ......c.ccveeevereere e 588  gpeed reference offset
smoothing function, definition and using ................ 6-3 automatic adjustment ..........cc.ceevenene 7-25t0 727
sockets, end, for servo amplifier ........ccccoevveeienee 3-26 manual adjustment ..........ccocceveeienenne. 7-27 10 7-30
soft start fUNCLION .....oceeeeiicececeec e, 6-2  speeditorque  curves. See  servomotors/motor
software version, checking ........ccccoevvveveviecennnne, 7-37  speed/torque characterigtics.
IS-ON SIQNEl ..o 5-74  S-Phaserotation signals
sort start function, signal generation timing examples .. e O LR 3-22
5-37 IPCO et 322
JSPD-A oo 5-34t05-36,562 /S RDY SIgNal ...coceovriririeeneee e 5-82
ISPD-B ..o 5-34 to 5-36, 562 standard connection examples
ISPD-D o 5-34 to 5-36 Position Control Mode ..........ccccveveenneee 3-32,C-7
speed and torque reference offset ........ccovevveveneee 7-25 Speed Control Mode ........cccveeeeveveeieenen. 3-33,C8
Speed DIas ....cccvceece e, 6-16 Torgue Control Mode ........ccceeevvvevenene 3-34,C-9
speed change, reducing physical shock .................. 5-37  dtarting/stopping the servomotor, caution ............... 5-74
speed coincidence output signd ................ 5-78t0 5-79 Status Display Mode, digital operator ...................... 7-5
speed CONLIOl .....cveeeeeeeceeee e, 645  storage conditions, servo amplifiers ........ccceceveenen. 27
IV-CMPSIgnal ....cccoovveeeecee e, 5-79  sum check alarm. See check sum alarm.
analog reference supply voltage, three-phase 400V .........cccceevveeeeeee 5-130
switching modes and/or references ...... 5-62to SWILCHES ..o B-12
5-63 switches, default settingslist ..o, B-8toB-12
torque feed-forward function ...... 545t05-46  switching control modes and/or references 5-62 to 563
low rigidity, setting position loop gain ........... 645  SWItChING NOISE ...ceeveveee e 5-123
manual adjustment .........ccccceeeveveeieneeee 6-39
PriNCIiple Of ...ccveeeeeceee e, 544 T
Speed Control Mode terminals
bit data, codes, and meanings ..........cccceceeeieneenns 7-6
CONNECLIONS ..o 3-33,C-38 CN 1. L
. ' inverting signals, SO1to SO3 .................. 5-59
description, analog reference .........cccoceveenens 561 . .
trial Operation ........ccccevevveeievieeces e 47 selecting/allocating OUIPULS ....... 5-58105-60
CN2, layout and types .......ccccceveevcererieesenenns 3-26
Speed Feedoack control power supply, picture and description ...1-9
AUSIMENE ...t 6-24 '
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ground, picture and description ..........cccceceeeueene 1-9  torque reference offset
main circuit power supply, picture and description automatic adjustment ..........cccceeveeneee 7-25t0 7-27
1-9 manual adjustment ..........ccocceeveienenne. 7-27 10 7-32
servomotor to servo amplifier, picture and torque saturation, mode switch function ................. 6-18
desCription ...ccceveeceveeere e 1-9  tOrSION rESONANCE ....ccvevveeeieieeeeeteeee e e reeseeeee e eaeens 6-40
test run, see also trial operation .................. 4-2t04-12  total WattSIOSt .....cecveviieieeeeee e 3-15
ITGON Signal ....ocovveeveecece e 580to 581  traceback See Alarm Traceback Mode.
three-phase transformer
main circuit specifications ..........ccccceeueeee. 35,36 (D] O (= o (o SR 5-133
output phase forms ..........ccccevvvveeveveeceseene 5-23 harmonic suppression ...........ccccveveee. 5-132, 5-135
power supply transmission sequence, absolute encoders ............ 5-112
wiring specifications (200V) ........... 3-28,C-3  T-REFSIQNAS ..cecveteeiecrceeceee et 5-14
wiring specifications (400V) ........... 3-29,C4  tridl Operation ......ccccceceeeeciiieere e 4-2t04-12
thrust load, SErVOMOLOrsS ........ccceeeveveeveeeeere e 24 additional setup procedures
time constant position control by host controller ............ 4-11
speed loop integral .......ccccveevvvceeii e 6-36 servomotorswith brakes ...........cccccveeeeee, 4-10
torque referencefilter ......ccovvveevvccece e, 6-36 in Position Control Mode ........ccccoeveevvveceeceenen, 4-8
time constant, integral .........cccoecevievievieceeccce e, 6-12 in Speed Control Mode .........ccccvevvveervceeceen, 4-7
timing, holding brake ON ........ccccccoivvievnvieieee 5-70 INPUE SIGNAIS ..o 4-12
torque control parameter requirements ........cccocveevevceereseeenns 4-12
dEeSCription ..occeveeeeeeee e 543 servomotor withload ........cccoeeeeevcveceevecceeceen, 4-9
EXAMPIES ...oveeeeceeecee e 5-39 servomotor without 1oad ..........cccceevevvevvcceerneen, 4-3
input circuit example .......cccocvveevevecceceeeee, 542 using referenceinput .........cccoceeeeveeceereeeceeseesnn, 4-7
internal speed limit function ..........cccccveeveeeee. 543  troubleshooting
PArAMELEN .....ocveceeeie e 543 with darm displays ......ccoceevivveeveveeceseceeee e 9-5
SElECHING oeeiveiee e 5-38 withnodarmdisplay ......cccccevevveerencienirceenen, 9-39
01 T o S 5-38  two-step trial operation .........cccceveeeeveciereennn. 4-2t04-9
torque control (analog reference), description ....... 5-61
Torgue Control Mode U
auto-tuning alert ........ccoeeveeiieere e 6-27
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