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A WARNING

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

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

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

The following conventions are used to indicate precautions in this manual. Failure to
heed precautions provided in this manual can result in serious or possibly even fatal
injury or damage to the products or to related products and systems.

A WARNING

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

A CAUTION

*  CAUTION: Indicates precautions that, if not heeded, could result in relatively seri-
ous or minor injury, damage to the product, or faulty operation.

©Yaskawa, 2000

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

Manual Outline

This manual provides the following information for the Sigma I Series SGMOH/SGDH
servodrives with a JUSP-NS600 Indexer Application Module.

* Procedures for installing and wiring the Sigma II Indexer Application Module.
* Procedures for trial operation of the servodrive.

* Specifications and methods for serial communications.

* Procedures for setting parameters and program tables.

* Procedures for digital I/O and serial mode operation.

* Troubleshooting procedures.

Related Manuals
Refer to the following manuals as required.

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

Manual Name Manual Number Contents
Describes the procedure used to select
YEA-S1A-S800-32.2 Sigma Il Series servodrives and capacities
and detailed information.
Sigma II Series Servo System ‘G—M1#99001D |Describes the procedure used to select
Product Catalog Supplement Sigma II Series servodrives and capacities.

Sigma II Series Servo System
User’s Manual

Refer to Sigma II User’s Manual for the following information.

* Procedures for installing and wiring the servomotor and servo amplifier (encoder, motor
and power).

* Procedures for using functions and adjusting the servodrives:
Selecting a regen resistor, special wiring, tuning and analog monitor.

* Procedures for using the built-in panel operator and the hand-held digital operator.

* Ratings and specifications for standard models.

vii
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Using This Manual

Intended Audience

This manual is intended for the following users.

* Those designing Sigma II Series servodrive systems.

* Those installing or wiring Sigma II Series servodrives.

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

Description of Technical Terms

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

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

* Servo Amplifier = Sigma II Series SGDH servo amplifier.

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

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

Indication of Reverse Signals

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

* /S-ON=S-ON
* /RGRT =RGRT
* /START-STOP;HOME = START-STOP; HOME (dual purpose input)

viii
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Safety Precautions

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

Checking Products upon Delivery

A CAUTION

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

Installation

A CAUTION

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

Wiring

A WARNING

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

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

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

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

Operation

A CAUTION

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

A CAUTION

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

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

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

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

A WARNING

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

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

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

A CAUTION

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

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

General Precautions

Note the following to ensure safe application:

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

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

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

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

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

Xi
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1

Checking Products and Part Names

This chapter describes the procedure for checking the
Sigma II Indexer application module upon delivery. It also
describes the name of product parts.

1.1 Introduction . ......... ... ... 1.2
1.2 Checking Productson Delivery .................... 1.3
1.2.1 External Appearance And Nameplate Examples . ... .. 1.3

1.3 Mounting the Sigma II Indexer Application Module
toa SGDH Servo Amplifier . ...................... 1.6
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1.1

Introduction

The Sigma II Indexer application module (P/N JUSP-NS600) 1s a single-axis position con-
troller with registration capabilities which connects to an SGDH servo amplifier via dual-
port RAM.

This combination expands the amplifier’s functionality to include simple point-to-point
positioning with an available registration function. The Sigma II Indexer option has two
operating modes, serial command mode and digital I/O mode.

The serial command mode allows immediate interpretation and execution of ASCII com-
mand strings sent via RS232/422/485 to the Sigma II Indexer. The digital /O mode consists
of the program or index table (mode 0) and the jog speed table and homing (mode 1). While
in Mode Ollthe program table allows execution of stored index moves, selected with input-
signal patterns (binary format). While in Mode 1, the jog speed table allows execution of
stored jog speeds, selected with input-signal patterns (binary format). Three types of homing
routines are also available while in Mode 1.

Figure 1.1 JUSP-NS600 Indexer/SGDH Combination

Table 1.1: Sigma II Indexer Functions

Function Description

Digital I/O Mode-
Program

(Index) Table (Mode 0)

Positioning data are selected from the program table stored in the indexer by using the positioning
data selection input signals (binary format). The indexer can store up to 128 program steps. All 128
program steps may be addressed with inputs. The program steps may be linked together to generate
more complex moves.

Digital I/O Mode-
Jog Speed Table and Homing
(Mode 1)

Up to 16 jog speeds are available. Speeds are selected by using the jog selection input-signals
(binary format). Homing is available while in this mode.

Serial Command Mode

Positioning data are input by ASCII command strings sent via RS232/RS422/RS485 to the indexer.
Commands can be sent up to 16 axes with one master controller. Positioning data can also be
selected from the program table stored in the indexer by ASCII commands.

Registration

Both serial command and program table mode support the registration function (external position-
ing).

Programmable Output Signals 5 programmable output signals are available.

Zone Signals

Up to 32 different zones can be defined to program the 5 programmable output signals
(/POUTO - /POUTH4) based on position.

Homing

Used for zero-point return (homing) when incremental encoder is used. Both serial command and
homing mode allow execution of the available homing routines. Three types of homing routines are
available:

1. Decel limit switch and encoder ce-pulse are used.
2. Only decel limit switch is used.
3. Only encoder co-pulse is used.
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1.2 Checking Products on Delivery

The following procedure is used to check products upon delivery. Check the following
items when products are delivered.

Table 1.2:

Check items

Comments

Are the delivered products the ones
that were ordered?

Check the model numbers marked on the nameplates of the application
module.

Is there any damage?

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

Can the application module be
installed on the SGDH servo amplifier
used?

Check the model number given on the SGDH servo amplifier nameplate. The
model number must contain “SGDH- @& &l &=l E” to support the Sigma IT

Indexer application module.

If any of the above items are faulty or incorrect, contact your Yaskawa sales representative

or the dealer from whom you purchased the products.

1.2.1 External Appearance And Nameplate Examples

=y
e

|4 |

Figure 1.2 External Appearance of Sigma Il Indexer Application Module

— Application Module model number
Application Module name

SERVOPACK IP1X
INDEXER OPTION UNIT
MODEL JUSP-NS600

0/N 0P0210-3-1
S/N D00081703490001 H us
YASKAWA ELECTRIC

Use with SGDH LISTED
C € SERVOPACK only. IND. CONT. £Q.
V MADE IN JAPAN
(AR - ® J

Version

VER. 01000 <

—— Serial number

Figure 1.3 Nameplate

1-3
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SEril

SGDH JUSP-NS600

prosmernaAREAsbannaan e A :

E " P2 DI |
O o : :
= 3 g lil & Motion| |CPU Local | DO |1

(: )3 H3 H=Z o o [ Profiler— — 10 :
' = o [=] '

4 H =3 g) 3 3 :
E gl 12118 D :
: AR EIHE ] :
: o o :

O—r—0
RS-422/485
Figure 1.4 Block Diagram of Sigma Il Indexer Functions.
SERYOPACK
SGDH-
VASKANA @— a) JUSP-NS600 Indexer Application Module
/\ i «—— STS Status LED (green and red).

8181888,
QRRP
O

CHARGE roner Q)

ﬁH— d,e) CN7 Set-up and Maintenance connector: Used for indexer set-up, parameter
7 settings and maintenance using the digital operator

=

L.4—— ADRS Axis Address: Rotary switch used to set axis address.
1

]3¢ [T

d) CN3 SigmaWin connector: Used only for highly accurate
autotuning and data tracing

|<«—— b) CN4 |/O Signal connector: Used for sequence /O signals.

=0

¥ =0

[IC—J| [cICTe

c) CN1 I/O Signal connector: Used for sequence |/O signals.

C ; 2

if— d) CN6 Serial Command connector: Used for serial command mode.
Seri_al command mode can be used for indexer set-up, parameter

settings, maintenance, and control.

AT |jcd

- ro=c

Figure 1.5

Note: Refer to Table 1.3 for part numbers of items a-e.
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Table 1.3: Part Numbers

Description Item Number
)
é a | Sigma II Indexer TUSP-NS600
=]
CN4 I/O Cable (with pigtail leads), 36 pin, 1.0m CKI-NS600-01
CN4 I/O Cable (with pigtail leads), 36 pin, 2.0m CKI-NS600-02
b
CN4 I/O Cable (with pigtail leads), 36 pin, 3.0m CKI-NS600-03
vl
% CN4 I/O Cable (with terminal block) JUSP-TA36P
[
@]
e} CNI1 I/O Cable (with pigtail leads), 50 pin, 1.0m JZSP-CKIOL-1(A)
=
CNI1 I/O Cable (with pigtail leads), 50 pin, 2.0m JZSP-CKIO1-2(A)
c
CNI1 I/O Cable (with pigtail leads), 50 pin, 3.0m JZSP-CKIO1-3(A)
CNI1 I/O Cable (with terminal block) JUSP-TAS0P
CN3, CN6, CN7 Serial Communication Cable (RS232 only). vS-12
_— -
= 2 d 2.0m
T =
@ o CNG6 Serial Communication Cable (with pigtail leads), 2.0m | YS-14
e |Hand-held Digital Operator Panel JUSP-OP02A-1 + JZSP-CMSOO-1
vl
'% CN3, CN6, CN7 Mating Connector YSC-1
172]
171
§ CN4 Mating Connector, 36 pin DP9420007
<
CNI1 Mating Connector, 50 pin JZSP-CKI9
8 IndexWorks
= ndexWor
% Indexer Support Software NS600-GUL
w

Note: See Sigma II Serve Svstem Product Catalog Supplement for part numbers and additional information

on servo motors, servo amplifier, motor power cables, encoder cables and accessories.
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1.3 Mounting the Sigma Il Indexer Application Module to an SGDH
Servo Amplifier

This section describes how to mount a Sigma II Indexer application module on the SGDH
servo amplifier.

Use the following procedure to ensure the Sigma II Indexer application module is mounted
correctly.

1. Remove the connector cover from the CN10 connector on the SGDH servo amplifier.

/ | CN10

ls VASHANA SERYORACK 200V

SGDH-

8 8 8 8 a — Connector cover

m@@@

L13R 'tlﬁ\'F

2. Insert the lower two mounting notches into the mounting holes at the bottom of the right
side of the SGDH servo amplifier.

o

AR

[

[~ F-N-F-]

¥

=

'.ﬂtf‘ll:ﬂ:[l'.'l.

Figure 1.6 Mounting the JUSP-NS600 to an SGDH Servo Amplifier

3. Push the Sigma II Indexer application module in the direction indicated by the arrows in
the figure above, and insert the upper mounting notches of the Sigma II Indexer application
module into the upper mounting holes on the right side of the SGDH servo amplifier.

1-6
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4. For grounding. connect the ground wire of the Sigma II Indexer application module to the
point marked “G” on the SGDH servo amplifier. Refer to table 1.4 for the selection of the
proper screw size. Screws are provided with the application module.

Table 1.4: Sigma II Indexer Ground Wire Screw

Servo Amplifier Screw Note

M3x10

(round head phillips with split lock -

washer and flat washer)
M4x10

(round head phillips with split lock -

washer and flat washer)
M4x8

(round head phillips with split lock | Use front panel side screw hole.

washer and flat washer)

SGDH-A3-02BE
SGDH-A3~10AE

SGDH-15-30AE
SGDH-05-50DE

SGDH-60~1EAE
SGDH-60~-1EDE

GROUND WIRE
“G‘F

¥ vsone  seavomck |
NSEOD

SGOH-

AT
Q900

ot Wt o

For SGDH (30 W to 5.0 kW)

o

GROUND WIRE

s ——

) goonn ©

)

For SGDH (6.0 kW to 15 kW
Figure 1.7

1-7
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When the Sigma II Indexer application module has been mounted correctly, the SGDH
servo amplifier will appear as shown in the following diagram.
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Figure 1.8
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2.1
2.2
2.3
24
24.1

242
243

Installation

This chapter describes precautions for Sigma II Series and
Indexer application module installation.

The SGDH servo amplifiers are base-mounted units. Incor-
rect installation will cause problems. Always observe the
installation precautions shown in this chapter.

Storage Conditions .. ....... ... ... o, 2-2
Installation Site . ........ ... ... ... ... ... ... .. ... 2-3
Orientation . ........ ... .. ... 2-4
Installation ........ ... .. .. ... . . i 2-5
Servo Amplifier Orientation .................... 2-5
Cooling . ..o 2-5
Side-by-side Installation ....................... 2-5
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2.1 Storage Conditions

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

-20 to 85°C

/

Y S e 200V
SGDH- e

81818]a]8] 4 (k& |
CEEE; 1
OQ @m:’::*o il el
0 “"lééu ¥ [}
wolfl = | *
goll ller & Q
aoll | =l ]
L1C_IE L~
] | EPA
ko] B
v
o VAE HI
mol I | !

D
\

Figure 2.1 Sigma Il Series Servo Amplifier with Sigma Il Indexer Application Module Mounted
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2.2 Installation Site

Table 2.1: The following precautions apply to the installation site.

Situation Installation Precaution

Design the control panel size, unit layout, and cooling method so the tempera-

Installation in a control panel ture around the servo amplifier does not exceed 55°C.

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

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

Installation near a source of vibration

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

Installation at a site exposed to corro-
sive gas

Do not install the servo amplifier in hot and humid locations or locations sub-

Other situations . . . . .
ject to excessive dust or iron powder in the air.
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2.3 Orientation

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

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

t ot i
f . ___=aanrnH

8

v ; — Wall

|

Ventilation
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2.4 Installation

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

1.97in. (50mm) minimum

1.97in. (50mm) minimum

1.18in.|(30mm) 0.39in.(10mm) v
minimum minimum

2.4.1 Servo Amplifier Orientation

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

2.4.2 Cooling

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

2.4.3 Side-by-side Installation

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

Environmental Conditions in the Control Panel

* Ambient Temperature:0 to 55°C
*  Humidity:90% r.h., or less

*  Vibration: 0.5 G (4.9 m/s?)
* Condensation and Freezing:None
* Ambient Temperature for Long-term Reliability:45°C maximum
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/O Signals (CN1, CN4)

3.1

/0 Signals (CN1, CN4)

The section describes [/O signals for the SGDH Servo Amplifier and Sigma II Indexer

application module.

3.1.1 Connection Example of I/O Signal Connector (CN1, CN4)

£

SGDOH
Servo Amplifier

j
BAT+ | o1 b
Back-up battery 2810 4.5V
(when using an absolute encoder) BAT- 22
. 424V 27
(Sinking or sourcing) T "-—.'.— /SON ] m
SServo ﬁnaﬁlé "(‘f,h‘"- M
(Servo when ON) P.OT
Positive Overtravel 7o
(Forward run prohibited when OFF}
Negative Overtravel N'Q.T 43
(Reverse run prohibited when OFF)
Zero-point Return (homing) DEC | 44
Deceleration Limit Switch it
(Enabled when OM) ]
/RGRT | 46
Registration Latch —g—
(Latched when OFF=0N)
ISEL5 | 49
Program Step Select 5 <«
(Enabled when ON)
ISELG 45
Program Step Select 6 - e

(Enabled when ON)

Yy v

5 AL+
5 ALM-
o5 ALO
8% ALO2
¥ ALO3

PAO
IPAO
PBO
IPBO
PCO
IPCO
PSO
1PSO
5 SG

555G

* For SGDHE:DQDE2

e servo amplifiers,
replace LIC with

t
4V and L2C with OV.

Figure 3.1 SGDH I/O (CN1)

CN10 Dual Port RAM

|_

Sigma Il Indexer
JUSP-NS600

3-2

i /WARN (ON for a wamning
@ and error)

>

Photocoupler maximum output
f Operating Yoltage: 30VDC
Operating Current: 50mA DC

Servo Alarm Qutput
(OFF with an alarm) )

Alarm Code Output

30VDC Maximum Voltage
20mA Maximum Qutput Current

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

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

SigmaWIN
Used for data tracing and
highly accurate auto-tuning only.
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Sigma Il Indexer JUSP-NS600

SGDH Servo Amplifier

CNIO Dual Port RAM

A A A
Set-up and maintenance
with digital operator.
24ViCOM CN4
{Sinking or Sourcing) 1 3.3k0 FEEEEEEEEE PR ' peemeeeee——-
P o : !
“ i = H ] AINPOSITION
R T MODE oM . H AX N ' 20 (ON when in-position)
' —_ " ' [
femeee 0 O oy R :
(Mode 0 when ON)
pemeeeeeeeeae. ' prmmmmemmmmy, " )21
11 . . o |
/START-STOP/HOME] Ly : R : fPOUTo
—_ 5 AT ' i : 22
00 e —0
.'--- -------- L} |- """"""" ] 23
H=—T1]. /" AN 5
IPGMRES;JJOGP 1y * . : : POUTH
7 AT ' : . 04
0 0 . ; e )
.............. J \
____________ 25
— [ : ' - )
’ ' = H P bl
ISELO/JOGN P & ' R A : POUT2 [~ gutoite
— 9 AT ' : Y G
0 © eeeeeaaens )
27
[ ! T A r )
. —{ 1 T ) : ' - :
/SEL1,/JOGO Ty~ N ' N /POUT3
—_ AT ' ' . 2
oo eeemeeaeent —Q
____________ 29
= presesseseees : 5 —0
" — )
. ] = : : = :
ISEL2;/JOG1 , E ]i !! < ' ; * : 30 /POUT4
— ' 1] —
0 O . : emcemenans —0
lesececsssessenees
pemeeemsemaaas i ngOWUD{?VImaxirgg\n;ngtpUt
-y L perating Voltage:
JSEL3;J0G2 ' ' = H Operating Current: 50mA DC
| 15 ) : CN6
0 0
—{ 1 Pt : K |V 4—p Serial Command
ISEL4/J0G3 : = : Commnication
' o Ay
0 0

Figure 3.2 Sigma Il Indexer JUSP-NS600 I/O (CN4)

Note: Mode 0 enables input functions /START-STOP, /PGMRES, /SEL0, /SEL1, /SEL2, /SEL3, /SELA4.
Mode 1 enables input functions /HOME, /JOGP, /JOGN, /JOG0, /JOG1, /J0G2, /JOG3.
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I/O Signals (CN1, CN4)

3.1.2 1/O Signals Connector (CN1, CN4)

The following diagrams show the layout of CN1 and CN4 terminals.
Table 3.1: CN1 Terminal Layout (Servo Amplifier)

' SG Signal 2% /WARN- Slcrvo warn-
) Ground ) ing output
5 SG Signal 27 /BK+ Brake inter-
Ground lock output :
3 . i 98 /BK. Brake inter-
lock output
4 = 2 20 | /s.Rpy+ | Servoready
output
5 . : 30 | /srpy. | ServoReady
) Output
6 SG Signal 31 ALM- Servo alarm
Ground output
7 . i 1 ALM. Scrvotalzirm
PG Divided outpu
8 - - 33 PAO Output
A-Phase PG Divided
2 - - 34 /PAO Output
: PG Divided A-Phase
Signal
10 SG d 35 PBO Output
Groun B-Phase PG Divided
11 - - 36 /PBO Output
B-Phase
12 . ; 37 | ALOI Alarm code
output
13 - - (open- 38 | ALO2 Alamirvode
output
collector
14 = 2 39 ALO3 output)
s . . 40 | /S-ON BRI
input
16 . " 41 | /SELS ; K
select - Forward
17 - - 42 P-OT drive prohib-
Reverse run ited input
18 - - 43 N-OT prohibited
PG Divided nput s )
19 PCO Output 44 /DEC :
PG Divided C_Phase 4 ebon 15
20 | /pco Output 45 | /SEL6 g input
C-Phase select 6
21 | BAT(+) | Battery (+) 46 | /RGRT chl'StTl"o“
External ale
22 BAT (-) Battery (-) 47 +24VIN power sup-
ply input S-Phase
23 - - 48 PSO Signal
S-Phase Output
24 - - 49 /PSO Signal
SR Output
25 | /WARN+ | Servowam 50 - -
ing output
Note 1. Do not use unused terminals for relays.
2. Connect the shield of the I/O signal cable to the connector shell.

The shield is connected to the FG (frame ground) at the servo amplifier-end connector.
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Table 3.2: CN4 Terminal Layout (Sigma II Indexer)

External i
1 24V/COM input power 19 ”"F]]E)?\]i]_ ln;p;;t:to"
supply 5 5 | NPOSI- In-position
) B TION- output
3 | mMopgoy | Modeselec 21 | poutos | Programmable
input Output 0
4 i i 23 | mouTo. Programmable
/START- Ouiput 0
5 STOP: Star‘l—Slopﬂ’ 23 | pouTis Programmable
JHOME Home input Output 1
6 ) . 24 | pouTi- Programmable
Output 1
Program
/PGMRES; reset/Jog : Programmable
/POUT2+
7 [JOGP forward = PouT2 Output 2
i Programmable
input ) _ / _ g
8 26 POUT2 Output 2
Program
/SELO: g Programmable
T3+
2 /JOGN riiff;eoiﬁgﬁl S PouTs Output 3
i 5 . 28 | /POUT3- ng"lm’:‘ib'“
Program PR
/SELI1: select 1/Jog . Programmable
11 29 | /POUT4+
/10GO select 0 Output 4
input i . / Programmable
12 30 POUT4- Output 4
Program
13 /SEL2; select 2/Jog 11 ) .
/JOG1 select 1
input 14 ; : 32 ; .
Program
/SEL3; select 3/Jog
3 /10G2 select 2 3 ) )
input 16 : . 34 5 4
Program
/SEL4; select 4/Jog
17 /10G3 select 3 3 ) )
input 18 ; : 36 ; .

Table 3.3: CN1 Specifications (Servo Amplifier)
Specifications for Applicable Mating Connector
Servo Amplifier
Receptacle
10250-52A2JL or
Equivalent 50-pin |10150_3000VE [10350-52A0-008  [Sumitomo 3M Co.

Right Angle
Receptacle

Note: Yaskawa P/N JZSP-CKI9 includes 3M connector and case.

Connector Case Manufacturer
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Table 3.4: CN4 Specifications (Sigma II Indexer)
Specifications for Applicable Mating Connector
Servo Amplifier
Receptacle
10236-52A25L or
Equivalent 36-pin |44435_3000VE |10336-52A0-008 |Sumitomo 3M Co.

Right Angle
Receptacle

Note: Yaskawa P/N DP9420007 includes 3M connector and case.

Connector Case Manufacturer

3.1.3 1/0 Signal Names and Functions
The following section describes servo amplifier [/O signal names and functions.

Table 3.5: CN1 Input Signals (Servo Amplifier)

Signal Name | Pin No. Function

/S-ON 40 Servo ON: Turns ON the servomotor when the gate block in the inverter is released.
Mode 0: Program select input 5.

/SELS 41 Mode 1: No effect.

P-OT 42 Forward run prohibit Overtravel prohibited: Stops Servo motor when movable

N-OT 43 Reverse run prohibit part travels beyond the allowable range of motion

/DEC 44 Zero point return deceleration limit switch:

Deceleration LS used when the motor returns to the zero point during homing.

Mode 0: Program select input 6.
Mode 1: No effect.

/RGRT 46 Registration latch signal: used for external positioning.

/SEL6 45

Control power supply input for sequence signals: User must provide the +24-V power

supply.
+24VIN 471 Minimum operating voltage: 11V

Maximum operating voltage: 25V

BAT (+) 21 Connecting pin for the absolute encoder backup battery
BAT (-) 22 Connect to either CN8 or CN1-21,22.

Table 3.6: CN1 Output Signals (Servo Amplifier)

Signal Name | Pin No. Function
iiﬁf ;; Servo alarm: Turns OFF when an alarm is detected.
ixﬁ:ﬁf ;2 Servo Warning: ON when an error or warning is detected.
/BK+ 27 Brake interlock: Output that controls the brake.
/BK- 28 The brake is released when this signal is ON.
/S-RDY+ 29 Servo ready. ON if there is no servo alarm when
/S-RDY- 30 the control/main circuit power supply is turned ON.
ALO1 37 Alarm code output: Outputs 3-bit alarm codes
ALO2 38
ALO3 39 () Open-collector: 30 V and 20 mA rating maximum
FG Shell Conqected to frame ground if the shield wire of the
I/O signal cable is connected to the connector shell.

Note 1. Pin numbers in parenthesis () indicate signal grounds.
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Table 3.7: CN4 Input Signals (Sigma II Indexer)

Signal Name Pin No. Function
Control power supply input for sequence signals. User must provide the +24V power supply.
+24V/COM 1 Minimum operating voltage: 11V
Maximum operating voltage: 25V
Switches between Mode 0 and Mode 1.
/Mode 0/1 3 Mode 0: Index table mode when ON.
Mode 1: Jog and homing mode when OFF.
/START-STOP; 5 Mode 0: Starts selected index table program when ON. Stops program operation when OFF.
/HOME ) Mode 1: Starts homing routine when ON. Stops homing routing when OFF.
. Mode 0: Resets index table program when OFF —ON.
/PGMRES;/JOGP | 7 Mode 1: Forward jog enabled when ON. Stops forward jog when OFF
. Mode 0: Program select input 0
/SELO/JOGN ? Mode 1: Reverse jog enabled when ON. Stops reverse jog when OFF.
. Mode 0: Program select input 1
/SELL/J0GO 1 Mode 1: Jog speed select input 0
. Mode 0: Program select input 2
/SEL2;/J0GI 13 Mode 1: Jog speed select input 1
Mode 0: Program select input 3
3.
/SEL3;J0G2 15 Mode 1: Jog speed selected input 2
. Mode 0: Program select input 4
/SELA;JOG3 17 Mode 1: Jog speed select input 3
Table 3.8: CN4 Output Signals (Sigma II Indexer)
Signal Name Pin No. Functions
/INPOSITION + |19 In-position: Turns ON when the position error is within the inposition window setting. Pn821
JINPOSITION - |20 and when the commanded position profile has ended (also known as DEN, distribution end).
/POUT 0+ 21
/POUTO- 22
/POUT1+ 23
/POUT1- 24
/POUT2+ 25
Programmable Outputs
/POUT2- 26
/POUT3+ 27
/POUT3- 28
/POUT4+ 29
/POUT4- 30

3-7



Sigma II Indexer User’s Manual /O Signals (CN1, CN4)

3.1.4 Interface Circuits

Sequence Input Circuit Interface

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

Sigma |l Indexer and Servo amplifier Sigma |l Indexer and Servo amplifier
24v, +24V/COM +24V/COM
ve 3.3K0 3.3K0
— R — .
T ood 33N CRD G 1«
- -, U or PSS L
cN1-0 cN1-O
Ch4- 24Vpg Cha-0
Sigma Il Indexer and Servo amplifier Sigma Il Indexer and Servo amplifier

+24V/ICOM

or

Output Circuit Interfaces

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

¢ Connecting to an Open-Collector Output Circuit (Alarm Code Outputs)
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.

J— Photocoupler J— Voo

_ Inc -5 Relay
Servo amplifier | -— i3 3[4 Servo amplifier o
end b= d end
LT o y

‘f— o

— \."D:

Servo amplifier
end

L7297

A CAUTION

The maximum allowable voltage and current capacities for open-collector circuits are:
* Vpe, Voltage: 30V max.

* Ipc. Current: 20mA - max.
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¢ Connecting to a Photocoupler Output Circuit

Photocoupler output circuits are used for SGDH servo amplifier alarm, servo
ready, holding brake, warning, and all Sigma II Indexer outputs.

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

Sigma Il Indexer and
Servo amplifier end

Voo
(Vs
, -

v

ov

Ralay

=

Sigma Il Indexer and
Servo amplifier end

Voo

ov

A CAUTION

* Ipc. Current: 50mA - max.

The maximum allowable capacities for photocoupler output circuits are:
* Vpc. Voltage: 30V max.
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3.2 Serial Communication Connectors (CN6, CN7)

This section describes the wiring for the serial communication connectors (CN6, CN7)

3.2.1 Single Axis System Example (CN6, CN7)

The figure below illustrates connection for single-axis communication between a PC and
Sigma II Indexer (CN6, CN7)

=
!
P Set-up and Maintenance o | | | | |
il -

RS232/422

A h

) Digital Operator  # Notebook PC >
|

4

Y

E' _ Serial Command Communication \ :I,/

Y

RS232/422/485

; /: \ AN

Notebook PC Digital Operator
(Indexer Software)

3.2.2 Multi-Axis System Example (CN6 only)

The figure below illustrates connection for multi-axis communication between a PC and up
to 16 Sigma IT Indexers (CN6 only)

tjw-t E-|-|-5—E e
Serial Command
Communication
§ RS422 | RS485
= = =
Up t0‘16 axes total Notebook PC

3-10



Sigma II Indexer User’s Manual Serial Communication Connectors (CN6, CN7)

3.2.3 Communication Specifications (CN6, CN7)
The following table shows the communications specifications for CN6 and CN7.

Table 3.9: Communication Specifications

[tem Port Specification
CN6 RS232/RS422/RS485
CN7 RS232/RS422

CNo6 RS232: 3m maximum
CN7 RS422/RS485: 50m maximum

Interface

Transmission Range

Baud Rate CN6 9.6, 19.2, 38.4 Kbaud
CN7 9.6 Kbaud
Synchronization Type CNé6 Asynchronous (start-stop synchronization)
Start: 1 bit

CNo6 Data: 7 bit, ASCII code

Transmission Format CN7 Parity: 1 bit, Even

Stop: 1 bit
X On/X Oft Control g:g None
Shift Control g:g None
Communication g:g Half-duplex

3.2.4 Communication Connectors (CN6, CN7)
Table 3.10: CN6 Terminal Layout

1 | TXD 8 | TXD
2 | mxp 9 | /TXD
3 | RXD 10 | RXD
4 | RXD 1
5 12
6 | /RXD 13
7 RT (T‘erminal 14 | GND
Resistance)
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Table 3.11: CN7 Terminal Layout

1 TXD 8 TXD
2 /TXD 9 /TXD
3 RXD 10 | RXD
4 /RXD 11 | Reserved
5 Reserved 12 | Reserved
6 /RXD 13 | Reserved
7 RT I(Terminal 14 | GND
Resistance)

Table 3.12: CN6, CN7 Specifications

Specifications for Sigma II Applicable Mating Connectors
Indexer Receptacle Connector Case Manufacturer
10214-52A2]JL 14-Pin Sumitomo
- -5 -
Right Angle Plug 10114-3000VE 10314-52A0-008 M Co.

Note: Yaskawa P/N YSC-1 includes 3M case and connector.

3-12



Sigma II Indexer User’s Manual Serial Communication Connectors (CN6, CN7)

3.2.5 Connector Signal Names (CN6,CN7)

Table 3.13:
Pin No. Signal name Signal Circuit Name Signal Direction
1 TXD Transmit data (not inverted) P+«S§
2 /TXD Transmit data (inverted) P+35S
3 RXD Receive data (not inverted) P—S
4 /RXD Receive data (inverted) P=S
5 Reserved Reserved pin -
6 /RXD Short pins 6 and 7 apply an internal 220 € terminating resistance between RXD and /
7 RT RXD.
8 TXD Transmit data (not inverted) P+«S§
9 /TXD Transmit data (inverted) P+S
10 RXD Receive data (not inverted) P—=+5
11 Reserved Reserved pin i
12 Reserved Reserved pin #
13 Reserved Reserved pin -
14 GND Signal ground: 0 V -

P: Personal computer
S: Servopack
#: Reserved terminal (leave open).
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3.2.6 Connection Examples

PC (RS232 port) JUSP-NS600 Indexer 6CN, 7CN
/RXD r{ — " 2/TXD  Cable length 3m max.
\
I
/TXD T : 4 |RXD
: 1
ov T : 14 GND
1
RTS | :
Shield ! .
CTS . ,
CD ‘\ ’
FG . — Case FG
DTR
DSR —I

Figure 3.3 RS232C Single-Axis Communication (CN6, CN7)

PC (RS422 port)

RXD

T +5V

JUSP-NS600 Indexer 6CN, 7CN

Y. " 1TXD  Cable length 50m max.
xp | TSt pair wiring_y | !
1KQ-10KQ ! I 2/TXD
oV ! 1
TXD T : ! 3 RXD
1
ITXD T ; 4 IRXD
1 1
! 1
! I 6 /RXD
1 1
! ! 7RT
! 1
Shield ! I
ov : : 14 GND
' 1
A
FG > g Case FG

Figure 3.4 RS422 Single-Axis Communication (CN6, CN7)
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PC (RS422 port) JUSP-NS600 Indexer CN6
+5V -
~
i', N
]
RXD
— ! 1 TXD Cable length 50m max.
Twist pair wiring | !
/RXD » " : 2/TXD
I
1KQ~10KQ, X 8 TXD
ov !
| X 9/TXD
! 1
1
I
TXD 1 ' 3RXD
A | '
[TXD y : : 4/RXD
]
| ! 10 RXD
I
| X —— 6/RXD _ _
1 . | Short pins 6-7 on last axis
; ' - -| 7RT
]
: 1
ov ; : 14 GND
! 1
\\ 7
FG 4 Case FG
Shield  *
0 I I I
Yy v L 2 | to next axis
CN6pins: 1 2 3 4 14
Figure 3.5 RS422 Multi-Axis Communication (CN6)
(RS485 port) JUSP-NS600 Indexer CN6
+5V ——
r Y
i hY
I 1
XD t 1 3 RXD
Twist pair wiring 1 !
ITXD P L : 4/RXD
1
1KQ~10KQ 1 : 10 RXD
I
ov
! : — 6/RXD
: | . Short pins 6-7 on last axis
1 I
: | v~ 7RT
I I
ov : : 14 GND
\ 1
AP Case FG
= ase
FG Shield
-
T T T
Y e = —
Yy to next axis

CN6 pins: 3 4 14
Figure 3.6 RS485 Multi-Axis Communication (CN6)
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RS422/485 Interface Cable

1.

Make sure that the drive system, control system, power system, and other transmission
systems are separate from each other (i.e., do not run the power wire with the control
wire).

The RS422/485 cable length is S0 m maximum. Use the minimum length necessary.
The Sigma II Indexer module RS422/485 interface is a non-isolated system. Errors
may occur from noise in the connected terminal. If noise occurs use a shield-type cable

and/or ferrite core to reduce the noise.

In the case of RS422, insert a terminating resistor (100£2) as needed. Make the termi-
nation on the PC side receiving line. Short pins 6 and 7 only on the last axis.

In the case of RS485, attach a terminating resistor (100£2) to the PC side transmission
line. Short pins 6 and 7 only on the last axis.

If noise persists in the case of RS422 or RS4835, it may be necessary to add pull-up/
pull-down resistors as shown in Fig. 3.5 and 3.6.
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3.3 Sigma ll Indexer Power Loss

See the Sigma II Series Servo System Users Manual (3.3.4 Servo Amplifier Power Losses)
for information on servo amplifier power losses at rated output.

Table 3.14: Sigma II Indexer Specifications

Item Specification
Minimum operating voltage 5.05V min.
Maximum operating voltage 5.25V max.
Maximum operating current 500 mA max.
Maximum power loss 2.6 W max.

Note: Power to the Sigma IT Indexer Application Module (JUSP-NS600) is supplied by the SGDH servo
amplifier.

3-17
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4

Trial Operation

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

4.1 Two-Step Trial Operation ....................... 4-2
4.1.2  Step 1: Trial Operation for Servomotor without Load . 4-3
4.1.3 Step 2: Trial Operation with the Servomotor

Connected to the Machine ...................... 4-8

4.1
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4.1 Two-Step Trial Operation

Make sure that all wiring is completed prior to starting trial operation.

Perform the trial operation in the order given below (step 1 and 2) for your safety. See 4.1.7
and 4.1.2 for more details on the trial operation.

Step 1: Trial Operation for Servomotor without Load

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

Do not connect to the equipment.

Step 2: Trial Operation with the Equipment and Servomotor Connected

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

Adjust speed by autotuning

4+—>
SGM@&H
JUSP- SGDH servomotor
Indexer | 2T ]:[D 11 ]

Connect to the equipment.




Sigma II Indexer User’s Manual Two-Step Trial Operation

4.1.1 Step 1: Trial Operation for Servomotor without Load

A CAUTION

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

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

# Check main power supply circuit wiring.

# Check servomotor wiring.

& Check CN1 and CN4 I/O signal wiring (if applicable).

# Check CNG6 serial command wiring (if applicable).

Make sure the host device 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.

4.3
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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 servo-
motor from moving during operation.

2. Check the wiring.

Disconnect the CN1,
CN4 and CN6 connectors

Disconnect the CN1, CN4, and CN6 connectors and check servomotor wiring in the
power supply circuit. The CN1 I/O, CN4 I/O and CNG6 serial command signals are not
used, so leave the connectors disconnected.

3. Turn ON power.

Normal display

- | JAlb

\ J

Example of Alarm Display

AlF|

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. It
may take approximately 3 minutes before any display appears on the front panel.
Power 1s not supplied to the servomotor because the servo is OFF.

If an alarm display appears on the LED indicator as shown above, the power supply
circuit, servomotor wiring, or encoder wiring is incorrect. The STS status LED will
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also appear in red immediately at power-up if an alarm occurs. In this case, turn OFF
power and take appropriate action. See 8§ Troubleshooting.

Note Ifan absolute encoder is used. it must be set up. Refer to 5.6.4 Absolute Encoder Setup.

4. Operate with the Panel Operator.

[s TASKAWA ey 200V

SGDH-

Panel operator{ 8 8 8 8 8 &
QPP

[HRE i Q)

—

Operate the servomotor using the Panel Operator. Check to see if the servomotor runs
normally. If using a servomotor with a holding brake, refer to 5.3.3 Using the Holding
Brake.

Jog Mode Operation

a) Press the MODE/SET key to select Fn002 in the auxiliary function mode.
a
I

L)

——

I
11 |l_l

b) Press the DATA/SHIFT key for a minimum of one second to select the Panel
Operator operation mode. Operation is now possible using the panel operator.

= i
|u i
c) Press the MODE/SET key to set to the servo ON (with motor power turned
ON).
- i
|u L

d) Press the Up Arrow C or Down Arrow J Kkey to operate the motor. The motor

Ex

Motor Forward Motor Reverse
Rotation Rotation

e) Press the MODE/SET key to set to the servo OFF state (with motor power
turned OFF). Alternatively, press the DATA/SHIFT key for a minimum of one
second to set to the servo OFF state.

4.5
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f) Press the DATA/SHIFT key for a minimum of one second, and the display will
revert to Fn002 in the auxiliary function mode.
o

This ends operation under panel operator control.

The motor speed for operation under digital operator control can be changed with

parameter:
Parameter Signal Seiling
(rpm)
Pn304 Jog Speed Default Setting: 500

Note: The rotation direction of the servomotor depends on the setting of parameter Pn000.0 “Rotation
Direction.” The above example shows a case where Pn000.0 is set to 0™ as a default setting.

5. Connect the signal lines.

Connect the CN1, CN4,
and/or CN6 connectors

Use the following procedure to connect the CN1, CN4, and/or CN6 connectors.

a) Turn OFF power.
b) Connect the CN1, CN4 and/or CN6 connector.
¢) Turn ON power again.

6. Check the CN1 input signals (if applicable).
Check input signal wiring in Monitor Mode using the panel operator. Select monitor

Un005 SGDH Input Signal Monitor. See Sigma II User’s Manual 7.1.7 Operation in
Monitor Mode for more details on the procedure.
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Turn ON and OFF each signal line to see if the LED monitor bit display on the panel
changes as shown below.

Input signal LED display

P-OT ISEL5
N-OT /S-ON
PR | o
He e i g l«l—Top lights: ON = high level (input OFF)
’.’ "f :‘ i -+—— Bottom lights: ON = low level {input ON)
ru iy J
.|:|-—IDEC
ISEL6
/RGRT
Not Used

Note: The servomotor will not operate properly if the following signal lines are not wired correctly. Always
wire them correctly. Short the signal lines if they will be unused. The input signal selections (parame-
ters Pn803 to Pn80F) can be used to eliminate the need for external short circuiting.

Signal Connector Pin Description
Symbol No. P
The servomotor can rotate in the forward
Por ENt-4a direction when this signal line is low (0V).
The servomotor can rotate in the reverse
ROl ENG-43 direction when this signal line is low (0V).
The servomotor is turned ON when this signal
SO EN14d line is low (0V). Leave the servomotor OFF.
+24VIN CN1-47 C_ontrol power supply terminal for sequence
signals.

7. Check CN4 input signals (if applicable)

Check input signal wiring in Monitor mode using a handheld digital operator via
CN7. Select monitor Un801 NS600 Input Signal Monitor. See Sigma II User s Man-
ual 7.1.7 Operation in Monitor Mode for more details.

Input signal LED display

PGMRES;JJOGP
/SELO://JOGN 1

[ 'MODEO/1
1l 111 111 111 13— Top lights: ON = high level (input OFF)
L{Enj i

b <+ Bottom lights: ON = low level (input ON)
A -

.|:|l— /SEL1,/JOGO

/SEL2;/JOG1
/SEL3:/J0G2
/SEL4;/JOG3

/START-STOP/HOME

wy

Note: CNI and CN4 input signals can also be monitored by serial commands. IN1 and IN2. respectively. via
CNG6. See 6 Serial Comimands for serial communication specifications. command format. and serial
command descriptions.
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8. Check CNG6 Serial Command Port (if applicable)

Establish serial communication using either the Indexer software or terminal emula-
tor. Refer to 6 Serial Commands for serial communication specifications, command
format, and serial command descriptions for more details when using a terminal
emulator or similar device.

9. Turn ON the servo.

Servo amplifier

Servomotor
/

s ). O
O——CN1-40

Turns ON the servo.

]

=]
<

Turn ON the servo ON signal.
Display with the servo ON.

'l N1 (]

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

Note: Serial command, SVON can also be used to turn on the servo.

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

A WARNING

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

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

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

4.8
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« Using autotuning to match the servo amplifier to the equipment’s characteristics.

« Matching the direction of rotation and speed to the equipment’s specifications.

»  Checking the final control form.

JUSP-
NS600
Indexer

SGDH
senvo
amplifier

>
Servomotor |:]
]:D:l | I ]
L

Connect to the machine.

Follow the procedures below to perform the trial operation.

1. Make sure power is OFF.

2. Connect the servomotor to the equipment.
See Sigma Il User s Manual 2.1 Servomotors for more details on connecting the

servomotor.

3. Use autotuning to match the servo amplifier to equipment characteristics.
See Sigma II User s Manual 6.3 Autotuning.

4. Operate the servomotor by digital I/O or serial mode operation. See 5 Parameter
Settings and Functions and 6 Serial Commands for more information.

h

Set and record user settings.

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

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

properly broken in.

4.9
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Before Reading this Chapter

This chapter describes the use of each CN1 and CN4 I/O signal for the SGDH Servo ampli-
fier with the Sigma II Indexer. It also describes the procedure for setting the related parame-
ters for the intended purposes.

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

« (N1 and CN4 I/O signal list: Refer to 3.1.3 /O Signal Names and Functions.

+ NI and CN4 /O signal terminal layout: Refer to 3.1.2 I/O Signals Connector (CNI,
CN4) Terminal Layout

« Parameter list: Refer to Appendix A List of Parameters

The CN1 and CN4 connector is used to exchange signals with external circuits.

Parameter Configurations

Parameters are comprised of the types shown in the following table. Refer to Appendix A
List of Parameters.

Table 5.1: Parameter Configurations

Type

Parameter No.

Description

Function Selection
Parameters

Pn000 to Pn005
Png819

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

Servo Gain and Other
Parameters

Pnl00 to Pnl23

Set numerical values such as speed and position loop gains.

Position Parameters

Pn200 to Pn208

Set position parameters such as the position reference movement averaging time.

Speed Parameters

Pn308

Set speed parameters such as the speed feed forward filter time constant.

Torque Parameters

Pn401 to Pn409

Set torque parameters such as the forward/reverse torque limits.

Sequence Parameters

Pn500 to Pn509
Pn803 to Pn818
Pn833 to Pn834

Set output conditions for sequence signals and flexible I/O signal configuration.

Motion Parameters

Pn8l1A to Pn828

Set motion parameters, such as the zero point return direction.

Others

Pn600 to Pne0l

Specify the capacity for an external regenerative resistor.

Serial Communication
Parameters

Pn800 to Pn802

Set parameters for serial command communication settings.

Auxiliary Function Exe-
cution

Fn00O0 to FnO14
Fn800 to Fn808

Execute auxiliary functions such as JOG Mode operation

Monitor Modes

TUn000 to Un00D
Un800 to Un811

Enable speed, torque, IO and position monitoring.
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Parameter Limits with Sigma IT Indexer

5.1 Parameter Limits with Sigma Il Indexer
This section explains the limits for parameters and standard settings with the Sigma II
Indexer mounted.
Parameter Limits
When the Sigma IT Indexer application module is mounted on a SGDH servo amplifier, the
following parameters are automatically set. The following parameters will be treated as
“reserved for system use,” so do not change them. The SGDH servo amplifier will be set for
position control. It is not necessary to set parameters for speed and torque control, so do not
change the settings.
Table 5.2: List of Parameters for System Use with the JUSP-NS600
Parameter Digit Parameter Name Set Value | Contents/Description
1000 Control Method 1 Position Control
2 Axis Address (ADRS) | Copies ADRS setting on rotary switch of JUSP-NS600
T-REF Allocation (Torque
0 Limit / Torque Feed-For- 0 Not used
Pn002 ward)
3 Full Closed Loop Usage 0 Not available
Pn004 1 Reserved 0 Not used
Pn005 0 BK Control 0 Not used. SGDH controls /BK.
Pn200 2 Clear Operation 0 Clears position error when servo is off
0 Positic?u Reference Filter 1 Average Movement Filter
P20 Sele.c.non : . =
B
0 Input Signal Mapping 1 Input Signal Mapping
1 /S-ON Mapping g NS600 monitors SIO as /S-ON
Ps0A 2 /P-CON Mapping g NS600 monitors SI1 as /SELS
3 /P-OT Mapping g NS600 monitors SI2 as P-OT
0 /N-OT Mapping g NS600 monitors SI3 as N-OT
— 1 /AT M-RST Mapping g NS600 monitors SI4 as /DEC
2 /P-CL Mapping g NS600 monitors SIS as /SEL6
3 /N-CL Mapping 8 NS600 monitors SI6 as /RGRT
0 /SPD-D Mapping g Not used
PLSOC 1 /SPD-A Mapping g Not used
2 /SPD-B Mapping 8 Not used
3 /C-SEL Mapping g Not used
0 /Z-CLAMP Mapping g Not used
1 /INHIBIT Mapping g Not used
Pn50D : ,
2 /G-SEL Mapping g Not used
3 Reserved Mapping g Not used
0 /COIN 0 Not used
PLSOE 1 /NV-CMP 0 Not used
2 /TGON 0 Not used
3 /S-RDY 3 Fixed at S03
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Table 5.2: List of Parameters for System Use with the JUSP-NS600

Parameter Digit Parameter Name Set Value | Contents/Description
0 /CLT 0 Not used
1 /VLT 0 Not used
Pn50F
2 /BK 2 Fixed at S02
3 /WARN 1 Fixed at SO1
0 /NEAR 0 Not used
1 Reserved 0 Not used
Pns10
2 Not used 0 Not used
3 Not used 0 Not used
0 S01 Reverse - Equivalent to setting in Pn816
PaS1o L S02 Reverse - Equivalent to setting in Pn817
n
2 S03 Reverse - Equivalent to setting in Pn818
3 Not Used 0 Not used

These parameters are set automatically the first time the power to the servo amplifier is turned ON after the
Sigma Il Indexer has been mounted. Startup will take approximately 2 seconds when these parameters are
being set.
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5.2 Settings According to Device Characteristics

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

5.2.1 Switching Servomotor Rotation Direction

The servo amplifier has a Reverse Rotation Mode that reverses the direction of ser-
vomotor rotation without rewiring. Forward rotation in the standard setting is
defined as counterclockwise as viewed from the load.

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

Standard Setting

Reverse Rotation Mode

Forward Reference

Encoder output from
servo amplifier

PAO (Phase A)
Juu

E o)
cCW [
“"-

Jun
PBO (Phase B)

Encoder output from
servo amplifier

oW PAO (Phase A)

Juoo

EpSplig
PBO (Phase B)

Encoder output from
servo amplifier

Encoder output from
servo amplifier

‘@,

cow PAO (Phase A)

E‘"" B
PBO (Phase B)

Reverse Reference PAO (Phase A)
CW ——.'
e —

_nnnr
PBO (Phase B)

Setting Reverse Rotation Mode
Use the parameter Pn000.0.

Parameter
Pn000.0

Signal Setting

Direction Selection

Default Setting: 0

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

Setting Description
Forward rotation is defined as counterclockwise .
9 (CCW) rotation as viewed from the load. (Standard setting)
Forward rotation is defined as clockwise (CW) :
L rotation as viewed from the load. (Reverss Rotation Mode)

5-6
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5.2.2 Setting the Overtravel Limit Function

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

Using the Hardware Overtravel Function

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

Forward Run Prohibited
(Forward Overtravel)

Reverse Run Prohibited
(Reverse Overtravel)

Input 0 P-OT CNI1-42

Input 0 N-OT CNI1-43

Connect limit switches as shown below to prevent damage to the devices during lin-
ear motion.

Reverse rotation end

E Forward rotation end
[ FD

u 1]
servomotor i Limit
switch switch
Servo Amplifier

POT | cNi-42

N-OT

CN1-43

Figure 5.1 Hardware Overtravels

Drive status with an overtravel input signal (P-OT, N-OT) ON or OFF is shown in
the following table. These are the default settings.

Signal State Description

.OT ON= Input signal closed Forward rotation allowed, (normal operation status).
OFF=Input signal open Forward run prohibited (reverse rotation allowed).
ON= Input signal closed Reverse rofation allowed, (normal operation status).

ot OFF=Input signal open Reverse run prohibited (forward rotation allowed).
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Set the following parameters to specify whether or not the input signals are used for
overtravels. The factory setting is that the input signals are used for overtravels.

Parameter Signal Pin No. Setting Default
0 = Input Signal Open = OT Status. Forward Run Prohibited
1 = Input Signal Closed = OT Status, Forward Run Prohibited
Pn80C P-OT CN1-42 =2 i 0
% 2 = Always OT Status, Forward Run Prohibited
3 =Forward Run Always Allowed
0 = Input Signal Open = OT Status, Reverse Run Prohibited
1 =Input Signal Closed = OT Status, Reverse Run Prohibited
Pn80D N-OT CNI1-43 = opise 0
> 2 = Always OT Status, Reverse Run Prohibited
3 =Reverse Run Always Allowed
SERVOPACK
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
v (N-OT)
ov
Figure 5.2 Hardware Overtravel Short-Circuiting
Using the Software Position Limits
Set the following parameters to specify the software position limits.
Parameter | Name Unit Setting Default
0 = Linear
5 - 1 = Rotary (Shortest Path)
BoS1A Moving Method 2 = Rotary (Forward Rotation) @
3 =Rotary (Reverse Rotation)
PuSIB PositionReference | Reference | 50050000 _ + 99999999 +99999999
Forward Limit Unit
Pns1C Position Reference | Reference | _g9999999 _ + 99999999 -99999999
Reverse Limit Unit

Moving Method Settings
1. Pn81A=0=Linear:
An error will occur if commanded position is beyond forward or reverse position ref-
erence limits. Motor will not move. If motor reaches the software limits while jogging,
motor will decelerate to a stop at the deceleration rate set in Pn820. Disable the soft-
ware limits by setting both the forward and reverse position reference limits to 0.

The software limits are ignored until homing is complete when a homing routine is
specified for an incremental encoder. Refer to 5.11.3 Homing Routine Parameters for
more information regarding homing.

2. Pn81A=I1=Rotary (Shortest Path): Used for rotary motion.
Absolute move commands rotate in the direction of the shortest path of travel.
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The forward and reverse position reference limits are used to set the roll-over position.
When rotating in the forward direction, the position reference rolls over to the reverse
position limit after reaching the forward position limit. When rotating in the reverse
direction, the position reference rolls over to the forward position limit after reaching
the reverse position limit.

Pn81D is the home position. Alarm, E16A, will occur if Pn81D is outside the posi-
tion reference limits (Pn81D>|Pn81B, Pn81C|) when pn81A=1, 2, or 3.

3. Pn81A=2=Rotary (Forward): Used for rotary motion.
Absolute move commands rotate in the forward direction only.

The forward and reverse position reference limits are used to set the roll-over position
(same as Pn81A=1).

4. Pn81A=3=Rotary (Reverse): Used for rotary motion.
Absolute move commands rotate in the reverse direction only.

The forward and reverse position reference limits are used to set the roll-over position
(same as Pn81A=1).

Servomotor Stop Mode for Hardware Overtravels (P-OT and N-OT)

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

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

« Forward run prohibited input (P-OT,CN1-42)
« Reverse run prohibited input (N-OT,CN1-43)
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Overtravel

Stop Mode

_ Stop by
001.0=0 1 :
RRen).0=0 dynamic brake

1

Coast Status

After stopping

Goast s

Z—I Coast to a stop |—|Coast Slatusl

Servo is in base block
after stopping

prohibit input

P-OT (CN1-42)

£
O/D——I Coast to a stop |

L—I Decelerate to a stop |

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

Servo OFF Stop Mode Selection
The SGDH servo amplifier turns OFF under the following conditions:

« Servo ON input signal (/S-ON, CN1-40) 1s turned OFF.

« Servo alarm occurs.

» Power is turned OFF.

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

Parameter Signal Setting
Servo OFF or .
Pn001.0 Alarm Stop Mode Default Setting: 0

Pngi9=10r2 | Decolerate | [ Servo remains enabled
| _toastop i |5er\.ro Lock I after stopping
Parameter Signal Setting
Png19 Overtravel Stop Mode Default Setting: 0
Parameter Signal Setting Description
0 Stops the servomotor the same way as turning the servo OFF (accord-
ing to Pn001.0). Servo is in baseblock after stopping.
\ Decelerates the servomotor immediately to a stop and puts the servo-
Pn8l19 Overtravel Stop Mode motor in servo lock.
Decelerates the servomotor to a stop at the preset deceleration and
2 puts the servomotor in servo lock.
Deceleration setting: Pn820 deceleration parameter
Parameter Signal Setting (x1000 ref. units/min/msec) Default
Pn820 Deceleration Range: | to 99999999 1000
Stop Mode
Forward run _l Stﬂp by dynamic brake |
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Servo Stop Mode After stopping

OFF
Hold with
dynamic brake
Stop by dynamic|
brake
Coast status

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

Pn001.0=2 [ coast to a stop Coast status
Parameter Signal Setting Description Default
Uses the dynamic brake to stop the servo-
0 motor, and maintains dynamic brake status

after stopping.

. Uses the dynamic brake to stop the servo-
Servo OFF or .
Pn001.0 1 motor, and cancels dynamic brake status 0
Alarm Stop Mode . ;

after stopping to go into coast status.

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

3]

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

5.2.3 Limiting Torques
The SGDH servo amplifier limits the maximum output torque to protect the equip-
ment or workplace.

Internal Torque Limits
Maximum torque is limited to the values set in the following parameters for forward
and reverse rotation.

Parameter Signal Setting (%) Default
Pn402 Forward Torque Limit Range: 0 to 800 800
Pn403 Reverse Torque Limit Range: 0 to 800 800

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

Note: 1) If torque limit is set higher than the maximum torque of the servomotor, the maximum torque of

the servomotor is the limit.
2) External Torque Limits (/P-CL, /N-CL) are not available on the SGDH with the Sigma II Indexer.
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5.3 Sequence I/O Signals

Sequence I/O signals are used to control servo amplifier and indexer operation. Con-
nect these signal terminals as required.

Input Signal Connections (CN1)
Connect the sequence input signals as shown below.

Servo Amplifier

/O power
supply
T + 2av
CNA
+24Vyy, | CN1-47 3.3k Photocoupler
Host controller
P dms ol
— /5-ON | CN1-40 : '
Ej C e Y B T
— -’fSELSICN1-41 E ; : '
O U ¥ EL
g - s B
p-0T | CN1-42 A Y 3K
O ¥
S T
: N-OT( :CN1-43 4 .T:"'K '
5o fDEcscm-rm A Y 3K
5 V3K
5 /RGRT | CN1-46 't TI '3!(
ov

Figure 5.3 Input Signal Connections (CN1)
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Input Signal Connections (CN4)
Connect the sequence input signals as shown below.

JUSP-NSB00 Indexer

1/0 power
supply
T +24v o
+24V/COM ACN4-1 3.3k Photocoupler
Host controller hd '_+_ N
— IMODE0H  LCNa-3 IT: '-'KI: 1
—QO (@] O L iy W
gy
1
— /START-STOP/HOME L cNa- 1
—0O O @ hea T4
G e
! 5 )
e PGMRES OGP LcN4-7
0O O HOGE. T4~ _K__
0 T s Eig S
! i <3
/SELO/JOGN  LCN4-g X
O O = o T3
LT e 7 S
1 =<
p— ISEL1 CN4-11
O O SELTAOGO T4 _K__
g e e
! e <
— /SEL2/J0G1 N4-13
—O O : & T4 _K_
2 T s g
' 300
— /SEL3/J0G2  LCN4-15 !
0O O o T4 7R
g I s Pl
5O /SEL44J0GS  Lena-17 T4 '-"_»_I: !
ov T

Figure 5.4 Input Signal Connections (CN4)

Note: Provide a separate external I/O power supply: neither the servo amplifier or Sigma IT Indexer have an
internal 24V power supply.

Table 5.3: Input Signal Specifications (CN1, CN4)

Item Specification
CN1: /S-ON, /SELS5, P-OT, N-OT, /DEC, /SEL6, /RGRT
Inputs CN4: /MODEO0/1, /START-STOP:/HOME, /PGMRES:/JOGP. /SEL0;/JOGN,

/SEL1:/JOGO, /SEL2:/JOGI, /SEL3:/JOG2, /SEL4:/JOG3

Input Format

Sinking or Sourcing

Isolation | Optical
Voltage 11 to 25 VDC
Input Imped- 33k-
ance
Raf;llg‘(egl\f} 8 mA maximum
OFF Cuwrent | 0.1 mA maximum (OFF Voltage = 1.0 V)
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Output Signal Connections (CN1)
Connect the sequence output signals as shown in the following figure.

Photocoupler output

Maximum operating
voltage: 30Vpg
Maximum output cur-

rent: 50mApg

levels per output node:

Open-collector output

levels per output node:

Maximum operating
voltage: 30Vpg

Maximum output cur-
rent: 20mApg

1/0 power supply

Servo amplifier
_p_ g 331
Photoouupler
iy éLM+ | :T_ ' s
} d.sOmA max. 32 | ALM-
ol 25 AWARN+

Srag -1-: r b
; d.SOmA max. 26I/WAFIN

271/BK+

281 /BK-

-
y b2
i

29]/S-ADY+ __ _ ~om o
LT
30}/5-RDY-

-y
H
ey

" 37)ALO1

- <r
q 20mA max,

ag|ALO2
— < “JI
39]ALO3
q 1 1sG
~ Host controller
Yov v

Figure 5.5 Output Signal Connections (CN1)

Output Signal Connections (CN4)
Connect the sequence output signals as shown in the following figure.

JUSP-NS600 Indexer

Photocoupler output

Maximum operating
voltage: 30Vpe

Maximum output
current: 50mApg

levels per output node:

110 power supply
T +24V A OV

Photocoupler

f =mpee=y

19 LINPOSITION:

: C—
VF N S0mA max. oo | INPOSITION-

S 21/POuUTO+
C——
50mA max- 55| iPoUTO-

23]/POUT1+ o o

}”d 24LPOUT1—

L { e 25/POUT2+ i:;m_.
5 ‘1] 26| /POUTE-
iy 27]/POUT3+ roor—t
:--~<! 28)/POUTS-
ity 20l/POUTA+ :
0 o
T r1]: 30}/POUTS-

| b

Figure 5.6 Output Signal Connections (CN4)

Note: Provide a separate external I/O power supply: neither the servo amplifier or the Sigma IT Indexer have

an internal 24V power supply.
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5.3.1 Using the Servo ON Input Signal

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

110 power supply Servo amplifier
T +24v #24Vy | oypey 33k Pnow

| coupler
[ ==l
Host controller : %g:
50 S-ON  lcniao 41915"]]---'
! T !
ov v

O Input /S-ON CN1-40 Servo ON

This signal 1s used to turn the servomotor ON and OFF.

CNI1-40

Status Result
State

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

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

A CAUTION

Do not use the Servo ON (/S-ON) signal to start or stop the motor. Doing so will shorten
the life of the servo amplifier. Always use a stop input or command to start or stop the
servomotor.

The following parameter is used to set the state of the /S-ON signal.

Parameter Signal Pin No. Setting Default

0 = Input Signal Closed
= Servo ON

1 = Input Signal Open
= Servo ON

2 = Always Servo ON

3 = Always Servo OFF

Pn80B /S-ON CNI1-40

Lh
]

p—

n
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5.3.2 Using Servo Alarm and Alarm Code Outputs

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

Servo amplifier

SOH'IADC

Photocoupler output levels

per output node:

*  Maximum operating volt-
age: 30Vpe

*  Maximum output current:

Open-collector output lev-

els per output node:

*  Maximum operating
voltage: 30Vpe

*  Maximum output cur-
rent: 20mApe-

IEWaR e
—t— 1 $50mA max.
g NI

Photocoupler .y 44

/O power supply

—

Aoy

=
=24V

Al M+ ~
: T_..|_l'
v ALM-
CN1-37| Al 01 -lil-
re I>_
—4_20%\ max. 'ﬁ
CNiaal ALO2 :>_
_q—- CcN1-38| ALO3 ﬁ {:
I;\I CN1-1 | SG
Vv J?ov

Host controller

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

The use of the photocoupler output signals is described below.

Output 0 ATLM- CNI-31

Servo Alarm Output

Output 0 ALM- CN1-32

Signal Ground for Servo Alarm Output

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

— ALM outpu

Turns power OFF

t

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

State

Status

Result

ON

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

Normal state.

OFF

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

Alarm

state.

Alarm codes ALO1, ALO2 and ALO3 are output to indicate each alarm type.

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

below.

Output 0 ALO1 CN1-37

Alarm Code Output

Output 0 ALO2 CN1-38

Alarm Code Output

Output 0 ALO3 CN1-39

Alarm Code Output

Output 0 SGCNI-1

Signal Ground for Alarm Code Output
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Note: 1.

ta

9.3.3

These signals output alarm codes to indicate the type of alarm detected by the servo
amplifier. Use these signals to display alarm codes at the host controller. See 8.2. /&
8.3.1 Alarm Status Display Table for more on the relationship between alarm display
and alarm code output.

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 digital operator via CN7, by serial command ARES
via CN6, or by the built-in panel display (SGDH alarms only).

Encoder alarms cannot always be reset by digital operator or by serial command. See 8.2.1 &
8.3.1 Alarm Status Display Tuble for list of resettable alarms. 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.

Using the Holding Brake

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

gravity when system power goes OFF.
Servomotor

Holding brake

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

ARARRRRRAY

|

Figure 5.7 Holding Brake

Note: The brake built into the servomotor SGM®H 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.

5-17
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Wiring Example
Use the servo amplifier output signal /BK and the brake power supply to form a
brake ON/OFF circuit. The following diagram shows a standard wiring example.

Servomotor
with brake

Servo amplifier

Fower supply

L1 U
L2

L3

LiC
L2C
CN1-27
BE+

| CN1-28

/BK-

+24V

Blue or
yellow Red

White | AC DC

BK-RY
o o

Black

Brake Power Supply

Figure 5.8 Wiring Example

Output o /BK Brake Interlock Output

This output signal controls the brake when using a servomotor with a brake and does
not have to be connected when using a servomotor without a brake.

State

Status

Result (default state)

ON:

Output Closed or low level

Releases the brake.

OFF:

Output Open or high level

Applies the brake.

The following parameter is used to set the state of /BK output.

Parameter Signal Pin No. Setting Default
Pus17 BK CN1-27. 28 0 = Output Closed = Releases the brake. 0
1 = Output Open = Releases the brake.

Related Parameters

Parameter Description

Pns506 Time Delay from Brake Reference until Servo OFF

Pns507 Speed Level for Brake Reference Output during Motor Operation
Pns508 Timing for Brake Reference Output during Motor Operation
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Brake ON Timing

If the equipment moves slightly due to gravity when the brake 1s applied, set the fol-
lowing parameter to adjust brake ON timing.

Parameter Signal Setting (10ms) Default
PuS06 %L:Iillze Reference Servo OFF Delay Setting Range: 0 to 50 0

This parameter is used to set the output time from the brake control signal /BK until
the servo OFF operation (servomotor output stop) when a servomotor with a brake is
used.

/S-ON input
(CN140) SsewooN [oooorr
/BK outout Release brakef ™ ioig wih brake

Servomotor !

Servo ON/OFF %r OFF
operation I I
(Servomotor Lg—p!
ON/OFF status) Servo OFF
fime delay

With the standard setting, the servo is turned OFF when the /BK signal (brake opera-
tion) 1s active. The equipment may move slightly due to gravity depending on equip-
ment 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 grav-
ity in the time it takes for the brake to operate.

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 Default
Pns07 Ele;‘l;f Reference Output Speed Setting Range: 0 to 10000rpm 100
- Timing for Brake Reference Output . .
Pn508 during Motor Operation Setting Range: 0 to 100 x 10ms 50




Sigma II Indexer User’s Manual Sequence /O Signals

Set the brake timing used when the servo is turned OFF by input signal /S-ON (CNI1-
40) or when an alarm occurs during motor operation.

/S-ON input

Power OFF by Servo ON

/S-ON (CN1-40) 4' Servo OFF
input or alarm 1

occurrence

! Stop by dynamic brake

1 or coast to a stop.
Motor speed 1 (Pn001.0)
(rpm) a

Pn-507

' Pn50S 1

Figure 5.9 Holding Brake Setting

9.3.4

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

/BK Signal Output Conditions During Servomotor Operation
The circuit is open under either of the following conditions:

« Motor speed drops below the setting at Pn507 after servo OFF.
« The time set at Pn508 has elapsed since servo OFF.

The actual speed used will be the maximum speed even if Pn507 is set higher than
the maximum speed.

Using the Servo Ready Output Signal

The basic use and wiring procedures for the Servo Ready (/S-RDY) output signal
(photocoupler output signal) are described below.

Servo Ready means there are no servo alarms and the main and control circuit power
supply is turned ON.

11O power supply

Servo amplifier T +2av_Aov

Photocoupler output levels
per output node: CN1-29 |/S-RDY+ .
Maximum operating —— :';"' o Ly

voltage: 30Vp¢ :-:F?‘-- L CN1-30 | /S-RDY-
Maximum output cur- '

rent: 50mApc :

Output o /S-RDY CN1-29, 30 ‘ Servo Ready Output Signal ‘
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This signal indicates that the servo amplifier has completed all preparations and is
ready to receive the Servo ON signal.

/S-RDY Status Result (default state)
State

ON Output Closed or low level. Servomotor is ready.
OFF Output Open or high level. Servomotor is not ready.

The following parameter is used to set the state of the /S-RDY output.

Parameter Signal Pin No. Setting Default
Pus1s /SRDY CN1-29. 30 0 = Output Closed = Servo ready. 0
1 = Output Open = Servo ready.

5.3.5 Using the Warning Output Signal

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

The signal consists of the following output signals.

IWARN signals: overload, regenerative overload, low battery, and
indexer error

/O power supply

Servo amplifier —-2av Aov

Photocoupler output levels
per output node: CN1-25 | WARN=

* Maximum operating volt- Y1 T_ﬁqh_‘
age: 30V Py ol ) CN1-26| WARN-

*  Maximum output current:
SOII].ADC 1

A

Output o /WARN CNI1-25, 26 ‘Warning Output Signal

This output signal indicates an overload, regenerative overload warning, low battery,
or indexer error.

W Status Result (default state)

State

ON Output Closed or low level. Error warning. (overlo.ad._ regenerative over-
load, low battery, and indexer error).

OFF Output Open or high level. Normal operation. No warning.

The following parameter is used to set the state of /WARN output.

Parameter Signal Pin No. Setting Default

0 = Output Closed = Error Warning.

1 = Output Open = Error Warning. 0

PnS16 WARN CNI1-25, 26
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The following parameter is used to output warning details (overload. regenerative
overload, and low battery only) with an alarm code.

Parameter Signal Setting

Pn001.3 Warning Code Output Selection Default Setting: 0
Pn001.3
Setting Result

Outputs alarm codes alone for alarm codes AT.OI,

0 ATL.O2 and ALO3.

Outputs both alarm and warning codes for alarm
1 codes ALOIL, ATO2 and AT O3 and outputs an
alarm code when an alarm occurs.

The following warning codes are output in 3 bits.

Warninge Indi- Warning Code Output o L
LT Warning Description
cation AILOL ATO2 ATLO3
ON signal OFF signal OFF signal .
A9l (low level) (high level) (high level) Overload
OFF signal ON signal OFF signal .
N . . g tiva quar
.92 (highlevel) | (lowlevel) | (highlevel) | Regenerative ovetload
ON signal ON signal OFF signal i
A93 (low level) (low level) (high level) Low Battery
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5.3.6 Using the /INPOSITION Output Signal

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

. @
Sigma Il Indexer +24V OV

/0 power supply

Photocoupler output levels
per output node:

voltage: 30Vpe

Maximum output current:
50mApc

Maximum operating il [_-1- 7

CN4-19 LNPOS:TlON»f_

CN4-2OLIN POSITION-

Output 0 /NPOSITION CN4-19,20

Positioning Completed Output Signal

This signal indicates that servomotor movement has been completed. The /INPOSI-
TION output signal turns ON when the position error is within the inposition win-
dow width, Pn821, and when the position distribution ends (DEN). The Indexer
continuously outputs position commands while positioning, similar to a pulse train.
This is known as a “distribution”. Therefore, the /INPOSITION output signal does
not turn on while the distribution continues.

Reference

Servomotor

Png21

..................... e
Error pulse
(Un008) :
J/INPOSITION : = on
INPOSITION
Status Result (default state)
State
ON Circuit between CN4—19 and 20 is Positioning is completed. (Position error is
closed. below the setting.)
OFF Circuit between CN4—19 and 20 is Positioning is not completed. (Position
open. error is above the setting.)

The following parameter is used to set the number of error pulses.

Parameter Signal Settng : Default
(reference units)
Pn821 /INPOSITION Width Sefting Range: | to 99999 1

Set the number of error pulses in reference units.

The /INPOSITION width setting has no effect on final positioning accuracy.
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5.3.7 Using the Programmable Output Signals (/POUTO ~ /POUT4)

The basic use and wiring procedures for the programmable output signals (/POUTO
~ /POUT4) are described below. The outputs can be used in either program table

mode or serial mode operation. Refer to 5.7.4 Program Table Set-Up and 6.5 Serial
Command Functions for more information.

11O power supply

Sigma Il Indexer feav OV
, CN4-21 |/POUTOD+ .
E-;-vr : L'l_]-
e - CN4-22 | /POUTO-
CN4-23 |[/POUT1+ SR
E-;-w ; T—’l—].
Photocoupler output levels P9 S CN4-24 | /POUT1-
per output node: CN4-25 |/POUT2+ s
* Maximum operating :';"‘ % 1 >| ]
voltage: 30Vp¢ —r :_:F'ff_ : CN4-26 | IPOUT2-
= Maximum output current:
50mApg _’*._ - CN4-27 |/POUT3+ P
e N i >l
I CN4-28 | /POUTS3-
CN4-29 |/POUT4* !
i om
\ e CN4-30 | /POUT4-
Output o /POUTO+ CN4-21
Programmable Output 0
Output o /POUTO- CN4-22
Output o /POUTI+ CN4-23
Programmable Output 1
Output o /POUTI- CN4-24
Output o /POUT2+ CN4-25
Programmable Output 2
Output o /POUT2- CN4-26
Output o /POUT3+ CN4-27
Programmable Output 3
Output o /POUT3- CN4-28
Output o /POUT4+ CN4-29
Programmable Output 4
Output o /POUT4- CN4-30

/POUTO ~ /POUT4 State

State

Result (default state)

ON

Output Closed or Low Level

Output Active

OFF

Output Closed or High T evel

Output Non-Active
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The following parameters are used to set the state of the /POUTO0 ~ /POUT4 outputs.

Parameter Signal Pin No. Setting Default
Pn8lI1 /POUTO CN4-21, 22
Pn812 /POUTIL CN4-23, 24 .
Pns13 /POUT2 | CN4-25,26 0 = Output Closed = Active. 0
1 = Output Open = Active.
Pn814 /POUT3 CN4-27, 28
Pn815 /POUT4 CN4-29, 30
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5.4 Using the Encoder Signal Output

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

These signals can be used to monitor the encoder feedback for speed and position
data.

Servo amplifier Position Counter
(Servomator)
CN2 CN1
Encoder
Serial data Phased
PG Phase B .
PhaseC |

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

Servo amplifier Position Counter

o Line receiver
CN1-33 £y
Phase A_Rp & PAO by z 2 pphase
N1-34 LPAO 3" I D 1 A
Ph CN1-35
ase B A PBO AR 6 5 ——
N1-36 In:-a i I D 7 ¢

Phase C CN1-19
_Rg ) Pco 1R 10 I
N1-20 LPCO t" I D 9 C
sl c lis Choke

b— 14 coil
+5Y

ov +5V
CNA-1 1
ov
D\-’¢ Teget Smoothing
r capacitor
hiel
Connector shell Shield

tP: Indicates twisted pair wires.

I/0 Signals
I/O signals are described below.

Output 0 PAO CN1-33 Encoder Output Phase A
Output 0 /PAO CN1-34 Encoder Output Phase /A
Output 0 PBO CN1-35 Encoder Output Phase B
Outputll 0 /PBO CN1-36 Encoder Output Phase /B
Outputll 0 PCO CN1-19 Encoder Output Phase C
Outputl 0 /PCO CN1-20 Encoder Output Phase /C
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Divided encoder signals are output.

The dividing ratio setting is not related to the gear ratio setting (Pn202 and 203) for
setting reference units.

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

(ppr).

Output Phase Form

Forward <« 90° Reverse «— 90°
rotation rotation
Phase A _‘_,_I_,_ Phase A | I | |
Phase B I_l |_’ |_ Phase B —I_‘—,_I—l_
Phase C ——] |_ Phase C

>t >t

I Outputll 0 SG CN1-1 ‘ Signal ground

SG: Connect to OV on the position counter.

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

Parameter Signall Setting
(p/rev)
- Range: 16 to 16384
Pn201 PG Divider Default Setting: 16384

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

Output terminals: pap (CN1-33)
/PAD (CN1-34)
Servo Amplifier PBO (CN1-35)
Servomotor /PBO (CN1-36)
encoder
Frequency
@ »| division Phgse A Output
Phase B
Serial
data

Pulses from the servomotor encoder (PG) are divided by the preset number before
being output.

The number of output pulses per revolution is set at this parameter.

5-27
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The setting range varies with the encoder used.

Setting
Example

paolUUUUuUuUUUuUuUuuuL

ppoOfUUULIUIUIUUUUUULnLY
™ “l

Preset value: 16

1 revolution

Servomotor Model

Number of Encoder

and Encoder Resollutlon Pulses Per Revolution Setting Range
e (Bits)
Specifications (p/rev)
A 13 2048 16 to 2048
B, 1 16 16384 16 to 16384
C,2 17

Note: 1.
2.

Turn OFF power once and turn ON again after changing the parameter.
A 13-bit encoder will run at 2048p/rev even if the setting at Pn201 is set higher than 2049.
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5.5 Setting up the Reference Units

The Sigma II Indexer stores all positioning data in units of [Reference Units].
Reference units allow the user to program in terms of load (or workpiece) travel dis-
tance instead of servomotor travel distance.

When Reference Units
are Not Used
Workpiace

No. of encader pulses: 2048, oy pitch: 0.24in. (6mm)

When Reference Units
are Used

No. of encader pulses: 2048 gy gorey pitch: 0.24din.

Workplece
eference unit: 1Im

(Bmm)

To move a workpiece 0.39in. (10mm):

1 revolution = 6mm. Therefore,

10 + 6 = 1.6667 revolutions.

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

13563 pulses are input as the reference.

Setting the Reference Units

To move a workpiece 0.39in. (10mm):

units must be defined in the servo
Equipment conditions and reference
amplifier beforehand.

Reference unit is 1IIm. Therefore,

10mm
1IIm

110000 reference units

Set the reference units by calculating the electronic gear ratio (B/A) using the fol-
lowing procedure, and set the values in parameters Pn202 and 203.

1. Check equipment specifications related to the reference units:

+ Speed Reduction Ratio. N,:N;
N,= rotation of the load shaft
N,=rotation of the motor

« Ball screw pitch

« Pulley diameter

2. Check the number of encoder pulses for the SGM@H servomotor.

Servomotor Model and Encoder Type Number of Encoder Pulses Per Revo-

Encoder Specifications P lution (p/rev) (“pre-quadrature™)

A 13-bit 2048

B Incremental encoder 16-bit 16384

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 num-
ber of encoder signal pulses (A and B phase) output from the servo amplifier.
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3. Determine the reference unit used.
A reference unit is the minimum position data unit (positioning resolution) used to
move a load.

To move a table in 0.001mm units

Reference unit: 0.001mm
+—F

C— 1

L]

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

» Reference unit can be 0.11n., or 0.01in., or 0.01mm., or 0.001mm, etc.

« When the reference unit is 1pm
If a reference of 50000 units is input, the load moves 50mm (1.971n.)
(50000 v 0.00Cmm = 50mm).

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

Travel distance per load shaft revolution [reference units] = [in, mm, degrees, etc.]
Reference Unit

« When the ball screw pitch is 0.20in. (Smm) and the reference unit is 0.000041n.

(0.001lmm),
0.20 in . .
= 5000 (reference units)
0.00004 in
Ball Screw Disc Table Belt and Pulley
Load shaft «—»
B Load shaft 2D,
Gt e @
-Load shaft D: Pulley
1 revolution = Pi 1 revolution = L D
reference unit reference unit 1 revolution = ————
reference unit

_ ) S +B.
5. Electronic gear ratio is given as: ¥4z

N2
If the gear ratio of the motor and the load shaft is given as: i

where N, 1s the rotation of the motor and N, 1s the rotation of the load shaft,
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. . 4B
Electronic gear ratio YAz =

Number of encoder pulses L 4 N,
Travel distance per load shaft revolution (reference unit)

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

B'
0.01 o Electreconic gear ratio 32&: 160100

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

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

Bl — Pn202 Electronic Gear Ratio (Numerator)
Al . . .
Pn203 Electronic Gear Ratio (Denominator)
Parameter Signal Setting Default
Pn202 Electronic Gear Ratio (Numerator) Range: 1 to 65535 4
Pn203 Electronic Gear Ratio (Denominator) | Range: 1 to 65535 1
#B. _  Pn202

Electronic gear ratio =y = P03

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

« A =[Travel distance per load shaft revolution (reference units)] v [load shaft
revolution speed|

5.5.1 Electronic Gear Setting Examples

The following examples show electronic gear settings for different load
mechanisms.
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Ball Screws

Reference unit: 0.00001 in

Travel distance per load shaft revolution = 70.24111: = 24000 ref units
Eaiba 0.000011in.
:kﬂ:gzn:%zm
13-bit incremental Ball screw pitch: 0.24in. - - 1 = *B. = 2048 v 4 v 1 = Pn202
sncoder Electronic gear ratio = y . 54000 x 1 Pn203
Values Pn203 24000
Circular Tables
Hefereace it 1.1 Travel distance per load shaft revolution = LO; = 3600 ref units
rzﬁi?:r‘:iIS:l
Load Shaft Elect ) — sB. 20480403 _ Pn202
eClronic gear ratio =y = ~—zeno=7— = p 503
Values Pn203 3600
Belts and Pulleys
5 N _ ) ] ) . 314vdin.  _ ., . :
eference unit: 0.0010in. Travel distance per load shaft revolution = . =12,566.37 ref. units
Load shaft 0.00101n.
\
Gear Pulley diameter! )14 in . . #Be 16384 v 4v 3— Pn202
bear Electronic gear ratio = y3. = 1256637  Pn203
16-bit absolute encoder == M = w
12566.37 1,309
Values Pn203 1,309

5.5.2 Setting Speed [x1000 Reference Units / min.]

Example:
Reference Unit = 0.01 mm
Desired speed is 15 m/min.:

15.000 mm /min. _

i 1,500,000 reference units / min.

Speed = 1,500 [x 1000 reference units / min. ]

5-32

The Sigma II Indexer stores all speed data in units of [X1000 Reference Units/min. ]
Determine load (workpiece) speed in terms of 1,000 reference units per minute.
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The following parameter is used to set the default positioning and registration speed if no
speed 1s specified during program execution while in serial mode.

Parameter Signal Setting [x1000 ref. units/min] Default
Pn8lE Positioning/ Registration Speed 1~99999999 1000

5.5.3 Setting the Acceleration / Deceleration Rate [x 1000 Reference Units/

min/ms]

The Sigma II Indexer stores the acceleration and deceleration data in units of [X1000 Refer-

ence Units/min/ms].

« Determine load (workpiece) acceleration or deceleration in terms of 1,000 reference
units per minute per millisecond.

Example:
Reference unit = 0.01 mm
Desired acceleration 1s 0.1 second from 0 to 15 m/min:

15,000 mm/min

= 1,500,000 reference units/min.

0.01 mm
1.500,000 ref. units/min 0.1 sec § S
X —— =15,000 reference units/min/ms
0.1 sec 100 msec

Acceleration = 15 [x1000 reference units/min/ms]|

The following parameters are used to set the acceleration and deceleration rate.

Parameter Signal Setting Default
Pn8lF Acceleration 1~99999999 [x1000 ref. units/min/ms] 1000
Pn820 Deceleration 1~99999999 [x1000 ref. units/min/ms] 1000

Position Reference
Pn208 Movement 0~6400 [0.01 msec] 0
Averaging
Time
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Speed Reference (before smoothing)
Speed

Fislarantea /Speed Reference (after smoothing)

. . » Time
ot ts t4

[x1000 ref. unit/min]
|msec]

Acceleration = —5— =
ta-ts

.- __s _ [x1000 ref. unit/min]
Deceleration = e Trsac]

Note: Smoothing Filter (Average Movement Filter) set by Pn208 = Movement Averaging Time = 0 to 6400
[0.01msec].
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5.6 Absolute Encoders

If a motor with an absolute encoder is used, the absolute position is detected in the Sigma II
Indexer. Consequently, automatic operation can be performed without a homing operation
immediately after the power is turned ON.

Motor SGM®H-0G®1®---With 16-bit absolute encoder

SGM@®H-®6G®26--With 17-bit absolute encoder
— Alwaysdetects q Homingdperation
absolute position.

5.6.1 Interface Circuit

The following diagram shows the standard connections for an absolute encoder
mounted to a servomotor.

Absolute encoder

Servo amplifier

PG5V

» LPGov

2.8 10 4.5V 121 BAT 5 | BAT(+

S S T PTG O
5 &PS
6 &/BS

Connector shell

T o
= T Shielded wire (shell)

tP: Indicates twisted pair wires

Figure 5.10 Absolute Encoder Interface Circuit

5.6.2 Configuring an Absolute Encoder
Select the absolute encoder’s application with the following parameter.

Parameter Signal Setting Default

Pn002.2 Absolute Encoder Application Setting Range: O or 1 0

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.
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Pn002.2 Setting Result

1 Uses the absolute encoder as an incremental encoder.

The following parameter is used to periodically clear the encoder’s counter (return
the setting to 0) after a designated ratio of motor to load axis revolutions. This func-
tion 1s called the multi-turn limit.

Note: The term Multi-turn Limit refers to the highest number of rotations the encoder’s counter will display
before returning the counter to 0.

Parameter Signal Setting Default

Pn205 Multi-turn Limit Setting Setting Range: 0 to 65535 65535

« When Pn205 is set to the default (65535), multi-turn data varies in the range of
7132768 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 change the parameter, and then cycle (turn
OFF and then turn ON) the power.

Since the encoder’s multi-turn limit value is set as default to 65535, the following
alarm occurs if the servo amplifier’s power supply is cycled (turned OFF and ON)
after changing parameter Pn205:

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

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

In order to set a multi-turn limit value to the encoder, perform the multi-turn limit
setting operation (Fn013 or serial command MLTLIMSET).

This operation can be executed using the hand-held digital operator, the servo ampli-
fier panel operator (Fn013), or by serial command (MLTLIMSET).

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 (100 : or less).
Improper grounding may result in electric shock or fire.
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5.6.3 Handling Batteries

In order for the absolute encoder to retain position data when the power is turned
OFF, the data must be backed up by a battery.

Installing the Battery at the Host Device (CN1 - 21, 22)
Lithium battery, by Toshiba: ER6VC3, 3.6V, 2000mAh

Battery Provided for Servo Amplifier (CN8)

Lithium battery: JZSP-BAO1 (includes battery and connector)
Battery: Toshiba, ER3 V, 3.6V, 1000mAh

i

/

g
JAN

e

Figure 5.11 Battery Provided for Servo Amplifier

Battery carrying space

Batter connector (CN8)

A WARNING

age.

Install the battery at either the CN1-21, 22 or CN8, NEVER at both simultaneously.
Such a connection would create a circuit between the batteries, which could lead to electric shock, injury, or equipment dam-

5.6.4 Absolute Encoder Setup
Perform the setup operation for the absolute encoder in the following circumstances:

» When starting the machine for the first time.

« When an encoder backup alarm is generated.

« When the servo amplifier’s power supply is turned OFF and the encoder’s cable is

removed.

The setup operation can be performed by using the hand-held digital operator, the
servo amplifier’s panel operator, or by serial command (see Appendix B2 Auxiliary

Functions).
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Setup Using the Hand-held Digital Operator
1. Press the DSPL/SET key to select the auxiliary function mode.

=R EE

2. Select the user function Fn008. Press the Left Arrow [+ or Right Arrow = key to

select the digit to set, and then press the Up Arrow |*! or Down Arrow [¥! key to
change the number.

El-Do]E
3. Press the DATA/ENTER key. The following display will appear.

o | I
ll_lll_l_ I

4. Pressing the Up Arrow [*! key will change the display as shown below. Continue

pressing the Up Arrow 't key until “PGCLS5” is displayed. If an erroneous key
entry is made, “nO_OP” will flash for one second and the display will return to
the auxiliary function mode. In that case, go back to step 3 above and perform
the operation again.

¢ Up Cursor Key When an erroneous key entry is made

[l':'l'__J'll'__ L L:'] ['—' l':: _ B PJ Flashes for one second.

M '

Up Cursor Key

[":' l'__llll: |'_ 5] [F I'—llﬂ S B] Returns to auxiliary function mode.

5. When “PGCL5” 1s displayed, press the DSPL/SET key. The display will change
as follows. and the absolute encoder’s multi—turn data will be cleared.

~ | Flashes f H . —
| l2lal]E ) e - (P10 |5 ]

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

=)

I_-l-u

—
-I

This completes the absolute encoder’s setup operation. Cycle the power to the servo
amplifier.
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Setup Using the Built-in Panel Operator
1. Press the MODE/SET key to select the auxiliary function mode.

Flloo

2. Press the Up Arrow [* or Down Arrow *|key to select the parameter Fn008.
NEininin
Flalole

3. Press the DATA/SHIFT key, holding it down for at least one second. The follow-
ing display will appear.

—

I
i

ol | ]

——

4. Press the Up Arrow [*! key, holding it down until “PGCLS5” is displayed. If an
erroneous key entry 1s 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

[,':' l':,l[ Il_ E’] [l-i l'__l' _ I,__ll P] Flashes for one second.
&Up Cursor Key ¢
[,'j l"__l' :: Il_ SJ [F |I_l Elﬂ E] Returns to auxiliary function mode.

5. When “PGCLS5” 1s displayed, press the MODE/SET key. The display will
change as follows, and the absolute encoder’s multi—turn data will be cleared.

— | Flashes for N —
[ |':l il :: ] 1second. ~P ['l-lll'_' ll_ l:,]
6. Press the DATA/SHIFT key to return to the auxiliary function mode.

R
This completes the absolute encoder’s setup operation. Cycle the power to the servo
amplifier.

'

Setup Using Serial Command
1. Transmit serial command ABSPGRES.

2. Transmit serial command RES.

This completes the absolute encoder’s setup operation.
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Note: If the following absolute encoder alarms are displayed, the alarms must be cleared using the method
described above for the setup operation.

* Encoder backup alarm (A.81)
» Encoder sum check alarm (A.82)

In addition, if a monitoring alarm is generated in the encoder, the alarm must be cleared by turning
OFF the power.

Multi-turn Setup Using the Hand-held Digital Operator
1. Press the DSPL/SET key to select the auxiliary function mode.

~ e
ll_li_lll_l i l'_l

2. Select the user function Fn013. Press the Left Arrow [+ or Right Arrow = key to

select the digit to set, and then press the Up Arrow '*| or Down Arrow ¥/ key to
change the number.

— i 17
ll_li_lll_l 1.

3. Press the DATA/ENTER key. The following display will appear.
[FEEER)

4. Press the DSPL/SET key. The display will change as follows, and the absolute
encoder’s multi-turn data will be cleared.

(dialnlf ) =~ (ElSlE |-

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

Fl-[0] 43

This completes the absolute encoder’s multi-turn limit setting operation. Cycle the
power.

Multi-turn Setup Using the Built-in Panel Operator
1. Press the MODE/SET key to select the auxiliary function mode.

Hdﬂnn

i
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2. Press the Up Arrow [* or Down Arrow ¥/ key to select the parameter Fn013.

— i 17
l"lr‘lll_l 1

3. Press the DATA/SHIFT key. The following display will appear.
EREEE

4. Press the MODE/SET key. The display will change as follows, and the absolute
encoder’s multi—turn limit setting operation will be performed.

(dialnlf ) =~ (ElSlE |-

5. Press the DATA/SHIFT key to return to the auxiliary function mode.
[= | My NE

=
|

] .

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

Multi-turn Setup Using Serial Command
1. Transmit serial command MLTLIMSET

2. Transmit serial command RES

This completes the absolute encoder’s multi-turn limit setting operation.

Machine Zero-Point Setup

The following parameter is used to set the absolute offset position from the initial
setup position. This offset position will be the new machine zero-point.

Parameter Signal Setting [reference units] Default
Pn8ID Home Position -99999999 ~ 99999999 0

Note: 1. Serial command ZSET +nnnnnnnn automatically sets the current position to =nnnnnnnn [reference
units]. Pn81D is set accordingly. See 6.5 Serial Command Functions for more details on the ZSET
command.

2. Alarm E16A will occur if Pn81D>| Pn81B. Pn81C| when Pn81A=1, 2, or 3. Refer to 5.2.2 setting
the Overtravel Limit Function.
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A WARNING

The multi-turn limit value should be changed only for special applications.
Changing it inappropriately or unintentionally can be dangerous.

If the Multi-turn Limit Value Disagreement Alarm occurs, check the setting of parameter Pn205 in the servo amplifier to be
sure that it is correct. If Fn013 or MLTLIMSET is executed when an incorrect value is set in Pn205, that same incorrect value
will be set in the encoder. There will not be an additional alarm, even if an incorrect value is set, but incorrect positions will
be detected.

This results in a potentially dangerous situation where the machine will move to an unexpected position.

5.6.5 Absolute Encoder Reception Sequence

A host device can be used to monitor the absolute encoder feedback. The sequence
in which the servo amplifier receives data from the absolute encoder and transmits
them to the host device is shown below.

Be sure you understand this section when designing a host device to monitor the
absolute encoder feedback.

Outline of Absolute Signals
The absolute encoder’s outputs are PAO, PBO, PCO, and PSO signals as shown

below.
Servo amplifier
@ PS Serial —sdata »| Dividing PAQ
e circuit PBO
pulse conversion (Pnle)
L PCO
Data —sadata ..I PSO
conversion " |
Signal Status Contents
" Serial data
PAO Initial State Initial incremental pulse
Normal State Incremental pulse
Initial State Initial incremental pulse
PBO
Incremental pulse
PCO Normal State Home position pulse
PSO Rotation count serial data
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Contents of Absolute Data

« Serial data: Indicates how many turns the motor shaft has made from the reference
position (position specified at setup).

« Initial incremental pulse: Outputs pulses at the same pulse rate as when the motor
shaft rotates from the home position to the current position at approximately
2500rpm (for 16 bits when the dividing pulse 1s at the default setting).

Reference position (setup)

Current position

Coordinate value

Value M

-1 0 \/ +1 +2 +3
T Ll T T T T
1 ] 1 1 ] ] ]
| +0 1 +1 I | +2 1 1 +3 |
T T T T T T T
! ! ! Mwr lpg !
1 1 ™~ v t A 1
i I I I PE P |
: : - - |

The final absolute data Py can be found by using the following formula:

Forward rotation mode:

P: =M R+ P,

Reverse rotation mode:
(Pn0000.0 =1)

Pp = ](M v R)+ Po

Py =PpUPg P\, =Pz ORg
Where: Py = The current value read by the encoder.
M = The multi-turn data (rotation count data).
Po = The number of nitial incremental pulses.
Py = The number of initial incremental pulses read at setup.
(This 1s saved and controlled by the host controller).
Py;= The current value required for the user’s system.
R = The number of pulses per encoder revolution.

(Pulse count after dividing by the value of Pn201)

Absolute Encoder Transmission Sequence
1. Turn power on.

2. After 100ms, set the system to serial data reception-waiting-state. Clear the
incremental pulse up/down counter to zero.

3. Receive eight bytes of serial data.
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4. The system enters a normal incremental operation state approximately 50ms
after the last serial data is received.

- Power. E;ﬁg}%gg’”m Initial incremental pulses

PAO U--d-f--;----- I Incremental pulses
ndefine | |
S I | (PhaseA) (PhaseA)

Initial ) Incremental pulses

PBO U_”Ej‘iﬂ_”f‘i ______ incremental pulses n
_________ N , (Phase B) | (Phase B)

PSO  Undefined I;nDan;_E 60ms minimum I | Rotation count serial data
"""" ol 90ms typical 110 3ms

0 260ms maximum

Approx. 15ms

Detailed Signal Specifications

PAO Serial Data Specifications
The number of revolutions is output in five digits.

Data Transfer Method

Start—stop Synchronization

(ASYNC)
Baud rate 9600bps
Start bits 1 bit
Stop bits L bit
Parity Even

Character code

ASCII 7-bit code

Data format

8 characters, as shown below.

..Pn

.._,'_n or w

non to ..95- .n.CRn

.

.

0000010101

Data
Start bit

Note: 1.

ta

T t Stop bit
Even parity

Data is “P+00000” (CR) or “P-00000" (CR) when the number of revolutions is zero.
The revolution range is “+32767" to “-32768.” When this range is exceeded, the data change

from “+32767" to ~-32768” or from “-32768" to “+32767"

PSO Serial Data Specifications

The number of revolutions and the absolute position within one revolution are
always output in five and seven digits, respectively. The data output cycle is approx-

imately 40ms.
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- Start-stop Synchronization
Data Transfer Method (IjAS)‘{ﬁ\ )

Baud rate 9600 bps
Start bits 1 bit
Stop bits L bit

Parity Even

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

..Pn .._,'_n or w non to ..9-- ..CR‘H

i i r B i
b -,

0000010101
T Data T t Stop bit

Start hit Even parity

Note: 1. The absolute position data within one revolution is the value before dividing.
2. Absolute position data increases during forward rotation. (Not valid in reverse rotation mode).

Incremental Pulses and Origin Pulses

Just as with normal incremental pulses, initial incremental pulses which provide
absolute data are first divided by the frequency divider inside the Servo Amplifier

and then output.

Forward rotation Reverse rotation
Phase A L 1 Phase A | I e
PhaseB —L_[~ . L PhaseB [ L [+ LI
Phase C 1 Phase C 1
t —_—t

Setting the Pulse Dividing Ratio
Use the following parameter to set the pulse dividing ratio.

. Settin
Parameter Signal ) € Default
(p/rev)
Pn201 PG Divider Setting Range: 16 to 16384 16384

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 preset number before being

output.

Lh
1

e

n
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The set value is the number of output pulses per revolution.
The setting range varies according to the encoder used.

ervo amplifier
Servomotor
Encoder
S Output terminals:
@ > Divider| [E53 > PAO (CN1-33)
Output /PAO (CN1-34)

PBO (CN1-35)

Setting Example /PBO (CN1-36)

Setvalue: 16

Motor one revolution
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5.7 Program Table Mode (Mode 0)

5.7.1 Program Table Mode Setting

Set the /MODE 0/1 mput signal to Mode 0 for Program Table Mode. The following parame-
ter 1s used to define the /MODE 0/1 input signal.

Table 5.4:

Parameter Signal Pin No. Setting Default

0 =1Input signal Closed = Mode 0
1 =TInput signal Open = Mode 0

Pn803 /Mode 0/1 CN4-3 > = Always Mode 0 0
3 = Always Mode |
Example: Si il Ind
Png803=0 igma naexer
s |24V, lcmm ..........
[

1 T—l i z e
MODE 01 CMN4-3 I : - i
H ftcmmsamsan Ll

Input Signal Closed \[

Mode 0 Active

Eﬁg&f’:‘? Sigma Il Indexer

| |24V, J\CN4»1 ..........

|_O-II—-C /MODE 0/1 ICN4-3 |! il *3(:

H FEmmm - Ll
Input Signal Open T H
Mode 0 Active i

5.7.2 Program Operation Inputs Setting

The following parameters are used to define the inputs used in the program table operation.

Table 5.5:

Parameter Signal Pin No. Setting Default

0 = Input Signal Closed = Motor Start, Program Start
Pn804 /START — STOP |CN4-5 1 =Input Signal Open = Motor Stop, Program Stop 0
2 or 3 =No Program Start

0 =Input Signal Open 0 Closed = Program Reset
Pn805 /PGMRES CN4-7 1 =Input Signal Closed 0 Open = Program Reset 0
2 or 3 =No Program Reset

Pn806 /SELO CN4-9

Pn807 /SEL1 CN4-11

Pnsos /SEL2 CN4-13 0 = Input signal Closed = Program Select

P800 'SEL3 CNALS 1=Input Signal Open = Program Select 0
2 = Always Program Select

Pns0A /SEL4 CN4-17 |3 =No Program Select

Pn833 /SEL5 CNl1-41

Pn834 /SEL6 CNI1-45
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5.7.3 Program Step Selection

The Sigma II Indexer can store up to 128 program steps. All 128 program steps may be addressed in binary
format by the 7 program step selection input signals (/SEL0~/SELG6). The program steps can be linked together
for more complex moves.

Program Step Selection Inputs

Program Step - - - - - . .

/SEL6 |/SEL5 |/SEL4 |/SEL3 |/SEL2 |/SELl |/SELO
0
1 X
2 X
3 X X
4 X
5 X X
6 X X
7 X X X
8 X
9 X X
10 X X
11 X X X
12 X X
13 X X X
14 X X X
114 X X X X
115 X X X X X
116 X X X X
117 X X X X X
118 X X X X X
119 X X X X X X
120 X X X X
121 X X X X X
122 X X X X X
123 X X X X X X
124 X X X X X
125 X X X X X X
126 X X X X X X
127 X X X X X X X

X =Input Signal Active
Blank = Input Signal Non-Active
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5.7.4 Program (Index) Table Set-up

Table 5.6: Example program table
Program | Target Positioning | Registration |Registration | Programmable Next
T = " - - Event |Loop

Step Position Speed Position Speed Output Step
0 A-100000 | 1000 250000 1000 NNNAA ITO 1 1

1 1-200000 200 400000 2000 NNAA: SEL3 (2 127

2 +Infinite 4000 - 3000 27777 IT1000 |1 END
3 I+300000 500 - 4000 NA: ZZ DT500 |3 END
4 Stop 3000 - 5000 I ITO 2 END
127 - 1000 100000 4000 AAZZ ITO 5 END

Table 5.7: Functions of the program table
FUNCTION

Program Step

128 (0~127) available program steps.

All 128 (0~127) program steps can be addressed either by inputs /SEL0~/SEL6 or by serial command
STARTSss

Program steps can be repeated (see Loop) or linked together (see Next)

Setting:
I+/- 99999999 Relative position reservation [Reference Unit]

A +/- 99999999 Absolute position reservation [Reference Unif]

+Infinite Equivalent to Jog Forward.
-Infinite Equivalent to Jog Reverse.
Target Stop Stop positioning.
Position . . . .
- No position reservation. Typically used for POUT reservation.
Setting at shipping: Stop
Note:
Ol plinfinite will not work if software position reference limits, Pn81B and Pn81C, are used when PnS1A
= 0 (linear).
2. Cannot combine PlInfinite with I +/- 99999999 or A+/- 99999999 unless a stop position reference is
specified after the PlInfinite reference.
Setting:
Positionin . N
Speed g 1 ~ 99999999 Speed reservation [x1000 Reference Unit/min.]

Setting at shipping: 1000

Program Table Mode (Mode 0)
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Table 5.7: Functions of the program table

FUNCTION
Sefting:
; : 0~ 99999999 Registration position [Reference Unit]
Registration
Position . . .
- No registration position reserved.
Setting at shipping: -
Setting:
Registration . . o
Speed 1~ 99999999 Registration speed [x1000 Reference Unit/min.]
Sefting at shipping: 1000
Setting:
nnnnn - D=N.AZ or:
| LPJP()UT{J N=Non Active
/POUT1 A= Active
. /POUT2 Z =Zone signal. Status of output signal
Ic’)logrannnable /POUT3 dependent upon Zone Table. (see 5.9 Zone Table Set-up)
it /POUT4 : = Maintains previous status.
The POUT function sets the output signal configuration at the start of the block. If the output signals need
to change at the end of a block, specify a *“-” position move and set the outputs on the following block.
Setting at shipping i

wn
]

h

(=)
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Table 5.7: Functions of the program table

FUNCTION

Event

Event Condition
Sets condition for execution of next program step, either repeat same program step (LOOP) or go to next
program step (NEXT) each time the event condition is satisfied (true).

Conditions:
1 /INPOSITION active
N NEAR active

The following parameters are used to set the timing for the INPOSITION and NEAR signals.

Parameter Signal Settings (reference units) | Default
Pn821 /INPOSITION Signal Width{ Setting Range: 0~99999 1
Pn822 Near Signal Width Setting Range: 0~99999 1

Generally set the Near width higher than the INPOSITION width.

The /INPOSITION output signal is dependent on the logic of the /INPOSITION width and DEN. The
near signal turns on by the near width only.

See also 5.3.6 Using the /INPOSITION Qutput Sighal.

gnaference
Servomotor
Speed | Y, /
—Pn822 —Png821
Error pulse v \
Tt t
ON
NEAR
/INPOSITION ON
D DEN active (commanded position complete). DEN = distribution end.
SELX. x=0~-6 Input signal (/SEL0~/SELG6) active
Tn.n=0~-99999 Time [ms] from start of program step.

Uses same event condition as the previous program step.

Note: I, N, D, SELx can be combined with Tn. Program waits the reserved time after event condition is
satisfied (true) before execution of next program step.

ITn Program waits n ms (Tn) after INPOSITION becomes active before next program step.
NTn Program waits n ms (Tn) after NEAR becomes active before next program step.
DTn Program waits n ms (Tn) after DEN becomes active before next program step.

SELxTn Program waits n ms (Tn) after SELx becomes active before next program step.

Setting at shipping: ITO
See also 5.7.5 Event Condition Examples

wn
]

h

—
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Table 5.7: Functions of the program table

FUNCTION

Setting:
1~-99999  Repeats program step specified number of time.
Loop Setting at shipping: 1

Note: LOOP=1: Executes program step once (no repeat). LOOP has priority over NEXT. Therefore a pro-
gram step will repeat the specified number of times (LOOP) before it executes next program step (NEXT)

Setting:
n, n=0-127 Executes program step n
Next Step

END Program (cancellation status) end.

Setting at shipping END

Note:

L. When program moves to the next program step and a new position is commanded while the previous
commanded position is not complete, program ignores the new position and displays error ES3E. At
this time, programming is also discontinued. To restart the program, cycle the /START-STOP input to
Non-Active and again back to Active.

2. When moving to the next program step during Infinity operation and a new Infinity operation is
ordered, program changes to the new speed.

Note: See 6.5.4 Program Table Set-up for setting up the program table by serial commands.



Sigma II Indexer User’s Manual

Program Table Mode (Mode 0)

5.7.5 Event Condition Examples

N Commanded Actual o T
Speed / Speed
/_\ /\ - /_\ /\ —
i i ON ' -
/INPOSITION /INPOSITION | |
.
::L;:
| N Commanded Actual B NTn
Speed \ / Speed

- | I ] J_I

t=n
HD H DTn

1/ \/ \ RV /_\

DEN_I I_I

DEN |

t=n

B SELX B SELXTn

Speed Speed
. : ! T . - : —t
/SELX I_l /SELX |_| :
't=n'

B Tn

Speed

[N/

Note: If t<ti, then new positioning is ignored and error E5S3E is displayed. Original programming is also dis-
continued.
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5.7.6 Program Operation

Program Start-Stop
When changing /START-STOP to Active, program operation mode starts from the
program step reserved by /SELO ~ /SELG.

Speed

ISTART-STOP
When changing /START-STOP back to Non-Active, both motor operation and pro-
gram are discontinued.

Speed

Y

/START-STOP

When /START-STOP becomes Active after discontinuing positioning and stopping
motor, program resumes positioning.

Motor
Speed

/ISTART
-STOP |

When /START-STOP becomes Active again during motor deceleration, program
resumes positioning.
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Motor
Speed

ISTART
-STOP |

Y

Program Reset

When changing /PGMRES to Active after changing /START-STOP to Non-Active,
both motor operation and program under execution are canceled.

When changing /START-STOP to Active after program has been canceled. program
operation mode starts from the program step reserved by /SELO~/SELG.

5.7.7 Evaluation of Program Operation Input Conditions

The following tables evaluate all possible conditions of the /START-STOP and
/PGMRES inputs and their effect on program operation while no program is running
or while a program is running.

Table 5.8: Evaluation of Program Operation Input Conditions

PROGRAM STATUS STARTI-STOP PGMRES PROGRAM OPERATION
Non Active Non Active No Change
Non Active Le%dge No Change
Active Non Active Not Applicable
Active Leading Edge :
— Not Applicable
: _/_

Program End (program finished

or canceled) Leadinig Edie Non Active Latches /SELO~/SELG
. 4 : Executes selected program
Leading Edge Leading Edge | Latches /SSELO-/SEL6
. 4 . Executes selected program
Trailing Edge :
_]\E_ =} N?n Active Not Apphcable

Trailing Edge Leading Edge Not Applicable

.

n
1

h

h
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Table 5.8: Evaluation of Program Operation Input Conditions

/

PROGRAM STATUS START-STOP PGMRES PROGRAM OPERATION
Non Active Non Active Program Held
Non Active Lea_diE_Edge Cancels program
Active Non Active No change
Active Leading Edge No change
Program Running (program run-
ning or held. but not cancelled) . .
o Leading Edge Non Active Continues program
. A L
Leading Edge Leading Edge Continues program
AN
Trailing Ed i
L ﬁ‘;&_ ge N(Em Active Program Held
Thailins Edge Leading Edge Program Held

o

wn
]

h

(=)}
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5.7.8 Minimum Input Signal Timing for Program Operation

The following charts show the minimum timing requirements between inputs for
program operation

When selecting Mode 0 and starting a program step:

/MODEO/1  — |
/START-STOP ~ —+—] |
r<—> Min. 4ms *— Min. Oms

When resetting a program step:

/PGMRES ~ —] | [ |
/START-STOP  —+—| |
<—> Min. 4ms ¢— Min. 4ms

When reserving /SELO~6 for program step operation:

ISTART-— |
STOP :

SELO~4— T+ 1

Min. 2 ms tewle——=ihin 4 ms

ISEL5,6—] vl

Min. 8 Msie———sleat Min. 0 ms
1

When reserving /SELO ~ 4 in EVENT:

/SELO~4 | 1
/START-STOP  — ] ; :
(¢ Min. Oms 4—> Min. 4ms, Max. Event Time
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5.8 Registration

5.8.1 Registration Specifications

Latch delay time caused by /RGRT at the time of registration (maximum time delay
to latch position):

Max. 30us

——

—» «—Min. 20us when Pn80F =0
P ox Min. 200us when Pn80F = 1
/RGRT nE
Latch Operation |_|

Move time from /RGRT input signal to registration move at the time of registration
(maximum time delay to change motor operation):

A Max. 8ms

Motor
Speed

Y

/RGRT M

5.8.2 Registration Input Setting
The following parameters are used to define the registration input

Table 5.9:

PARAMETER SIGNAL PIN No. SETTING

0= Input Signal Closed = Registration Start

Fosgk ARERT Ol 1= Input Signal Open = Registration Start

5.8.3 Registration Operation
When /RGRT becomes Active during positioning, registration starts.

r 3

Motor
Speed

A J
—

/START-STOP |
/RGRT M
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If the reserved registration distance (RDST) is too small compared to the distance it
takes for the motor to decelerate to the reserved registration speed (RSPD), alarm
E23E occurs. The motor does not stop at the reserved registration distance.

'

Motor
Speed

-t

ISTART-STOP|
/RGRT u
ALM |

A second /RGRT is ignored, while positioning to the reserved registration distance.

A

Motor
Speed

p t

/START-STOP|

second registration input is ignored
/RGRT

When /RGRT becomes Active during motor deceleration and /START-STOP
becomes Active later, registration starts.

A

registration target position
Motor
Speed /\ /
» 1

ISTART
-STOP |

/RGRT
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When /START-STOP becomes Non-Active during registration, program discontin-
ues registration and stops motor. When /START-STOP becomes Active, registration
resumes.

Motor
Speed ) ) .
registration target position

» t

ISTART
-STOP_

/RGRT
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5.9 Zone Table Set-up

Zone signals are used to set the five programmable outputs (/POUTO0 — /POUT4) based on posi-
tion. Up to 32 zones are available. The zone signal outputs function like a programmable function.

Table 5.10: Zone Table

ZONE ID ZONEN ZONE P 74 Z3 Z2 Z1 Z0
0 fnnnnnnnn | Ennnonnnn
1 fnnnnnnnn | Ennnonnnn X
2 fnnnnnnnn | Ennnonnnn X
3 fnnnnnnnn | Ennnonnnn X X
4 fnnnnnnnn | Ennnonnnn X
5 fnnnnnnnn | Ennnonnnn X X
6 fnnnnnnnn | Ennnonnnn X X
7 +nnnnnnnn | =nnnnnnnn X X X |X=Input Active
8 +nnnnnnnn | =nnnnnnnn X Blank = Input Non-Active
9 fnnnnnnnn | Ennnonnnn X X
10 tnnnonnnn | nnnnnnnn X X
11 tnnnonnnn | nnnnnnnn X X X
12 tnnnonnnn | nnnnnnnn X X
13 tnnnonnnn | nnnnnnnn X X X
14 tnnnonnnn | nnnnnnnn X X X
15 tnnnonnnn | nnnnnnnn X X X X
16 tnnnonnnn | nnnnnnnn X
17 tnnnonnnn | nnnnnnnn X X
18 tnnnonnnn | nnnnnnnn X X
19 tnnnonnnn | nnnnnnnn X X X
20 tnnnonnnn | nnnnnnnn X X
21 tnnnonnnn | nnnnnnnn X X X
22 tnnnonnnn | nnnnnnnn X X X
23 tnnnonnnn | nnnnnnnn X X X X
24 tnnnonnnn | nnnnnnnn X X
25 tnnnonnnn | nnnnnnnn X X X
26 tnnnonnnn | nnnnnnnn X X X
27 tnnnonnnn | nnnnnnnn X X X X
28 tnnnonnnn | nnnnnnnn X X X
29 tnnnonnnn | nnnnnnnn X X X X
30 tnnnonnnn | nnnnnnnn X X X X
31 tnnnonnnn | nnnnnnnn X X X X X

ZONE ID = Zone number (32 available zones)
ZONE N = Negative side zone boundary position.
ZONE P = Positive side zone boundary position.
Z0~74: 70 =/POUTO, Z1 = /POUTI, Z2 = /POUT2, Z3 = /POUT3, Z4 = /POUT4
only when the programmable output (/POUTO ~ /POUT4) 1s defined as a zone out-
put. (See note 2.)

5-61
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Setting Range: -99999999 ~ +99999999 reference units
Setting at Shipping: ZONE N=ZONEP =0
Note: 1. Status of Z0~Z4 fixed for each zone.
2. Zone signals function only when the programmable outputs (/POUTO0-/POUT4) are defined as a
zone output o Z. Example: POUT = ZAZZN. Status of programmable outputs /POUT1. /POUT2.
and /POUT4 dependent upon zone table.

5.9.1 Zone Signal Conditions

1. ZONEN 61ZONEP!
Condition for Z0~Z4 true when ZONEN 6 Current Position 6 ZONEP

2. ZONEID with lower number is used when the current position falls within multiple
zones (overlapping zones).

3. Z0~Z4 Non-Active when there is no ZONEN 6 Current Position 6 ZONEP.
4. ZONEN > ZONEP:
Condition for Z0~Z4 true when Current Position T ZONEN or Current Position

0 ZONEP

For example: When position 0 is within a zone of a rotary application

ZONEN=11,000 ZONEP=1,000
ZONEID12
9,000 \J 3,000 Reference Units
6,000

Therefore, Z3 and Z2 active when current position is within ZONEID12.

5. ZONEN =ZONEP =0:
Zone is not reserved.
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5.10 Program Table Examples

The following are examples of program tables. Also, see Appendix D Example Excer-
cises for Indexer exercises using the programming software IndexWorks.

Table 5.11: Simple Reciprocating Operation (Example)

PGMSTEP |POS SPD RDST |RSPD |POUT EVENT LOOP NEXT
0 1+-200000 15000 |- 1000 NNNNA IT2000 1 1
1 1-200000 30000 |- 1000 NNNAN IT2000 2 0
PGMSTEP 0 i  PGMSTEP 1 {  PGMSTEP 1 PGMSTEP 0
loop=1 loop=1 loop=2
2 sec 2 sec 2 sec
Motor | l I I | |
Speed
/START-STOP __|
/INPOSITION — |
/POUTO
/POUT1
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Table 5.12: POUT Signal Output for Specified Time after Completing Positioning

(Example)
PGMSTEP POS SPD RDST RSPD POUT EVENT LOOP NEXT
0 1+200000 15000 = 1000 NNNNN ITO 1 1
1 15000 - 1000 S A T2000 1 2
2 1-200000 30000 - 1000 NNNNN ITO 1 3
3 30000 = 1000 : Al T2000 1 4
4 1-200000 30000 . 1000 NNNNN ITO 1 5
5 30000 E 1000 DAL T2000 1 0
PGMSTEP 1—l PGMSTEP 3—l PGMSTEP S—l
PGMSTEP 0 PGMSTEP 2 PGMSTEP 4 PGMSTEP 0
2 sec 2 sec 2 sec
Motor | | I I | |
Speed
ISTART-STOP
/INPOSITION |
/POUTO
/POUT1
/POUT2
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Table 5.13: Event with SEL Signal (Example)

PGMSTEP POS SPD RDST RSPD POUT EVENT LOOP NEXT
0 1+200000 15000 - 1000 NNNNA | SELOT2000 1
1 1-200000 30000 - 1000 NNNAN | SELIT2000 0
. PGMSTEPO | PGMSTEP1 , PGMSTEP1 , PGMSTEPO
I loop =1 i loop =1 1 loop =2 I
1
. ! I I
1 ' 1 1
: 2 sec 2 sec 2 sec
Motor f/ AN M H |"'"!/
Speed | b \_/ . \_/ .
! 1 1 | P I 1 1
1 [ 1 P ! [l !
! L Pl : (I :
1 1 1
/START-STOP S SHE o
I ] 1
/SELO 1 C L Dl
T T T T T
/SELT__! I L T ]
/INPOSITION —1 — — 1
L
/POUTO __| | !
/POUT1 | |

Lh
1

(=)}

n
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Table 5.14: Use of ZONE Table (Example)

PGMSTEP POS SPD RDST RSPD POUT EVENT LOOP NEXT
0 A+500000 | 30000 - 1000 77777 1TO 1
1 A+000000 | 30000 = 1000 77777 170 1
PGMSTEP 0 PGMSTEP 1 PGMSTEP 0 PGMSTEP 1 PGMSTEP 0
Motor
Speed
/START-STOP 1
/INPOSITION — |
/POUTO I M I I m
/POUTAH ] 1 1 ] 1
/POUT2 M 1 m M m
/POUT3 1 ] 1 1 ]
/POUT4 [ 1]
Table 5.14a: Zone Table
ZONEN | ZONEP ZONEN ZONEP
0 0 0 16 | —+499995 +500004
1 +099995 | +100004 17 0 0
2 +199995 | +200004 18 0 0
3 0 0 19 0 0
4 +299995 | +300004 20 0 0
5 0 0 21 0 0
6 0 0 22 0 0
7 0 0 23 0 0
8 +399995 | +400004 24 0 0
9 0 0 25 0 0
10 0 0 26 0 0
11 0 0 27 0 0
12 0 0 28 0 0
13 0 0 29 0 0
14 0 0 30 0 0
15 0 0 31 0 0
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Table 5.15: Use as Positioning Table (Example)

PGMSTEP |POS SPD RDST RSPD POUT EVENT LOOP NEXT
0 A--000000 30000 - 1000 AZ777 ITO 1 END
1 A-+100000 30000 - 1000 NZZZZ ITO 1 END
2 A-+200000 30000 - 1000 AZ777 ITO 1 END
3 A--300000 30000 - 1000 NZZ7ZZ ITO 1 END
4 A-+400000 30000 - 1000 AZ777 ITO 1 END
PGMSTEPO PGMSTEP 1 PGMSTEP 2 | PGMSTEP3 ! PGMSTEP 4
Mator
Speed
ISTART-STOP __ | i L] L] 1L
/SELO | L | |
/SEL1 | |
/SEL2 |
/SEL3
/SEL4
/INPOSITION ] I ] [ [ ] [ ]
mpoOUTO ¢ T 1]
/POUT1 | 1
fPOUT2 [ 1]
POUT3 [ ]
/POUT4 | —

Table 15a: Zone Table

ZONEN ZONEP ZONEN ZONEP
0 0 0 16 +399000 +401000
| -001000 +001000 17 0 0
2 +099000 —101000 18 0 0
3 0 0 19 0 0
4 +199000 +201000 20 0 0
5 0 0 21 0 0
6 0 0 22 0 0
7 0 0 23 0 0
8 +299000 +301000 24 0 0
9 0 0 25 0 0
10 0 0 26 0 0
11 0 0 27 0 0
12 0 0 28 0 0
13 0 0 29 0 0
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Table 15a: Zone Table

ZONEN ZONEP
14 0 0
15 0 0

ZONEN ZONEP
30 0 0
31 0 0

Table 5.16: Use of Constant Speed Operation (Example)

PGMSTEP |POS SPD RDST RSPD POUT EVENT LOOP NEXT
0 +INFINITE | 15000 - 1000 NNNNN T2000 1 1
1 +INFINITE |30000 - 1000 T SELOTO 1 2
2 STOP 30000 - 1000 S i ITO 1 3
3 A-400000 30000 - 1000 Lo SELITO 1 0
PGMSTEF 0 PGMSTEP 2 PGMSTEF 0 PGMSTEP 2
PGMSTEP 1 PGMSTEP 3 PGMSTEP 1 PGMSTEP 3
_2sec _2sec
Motar
Speed
/START-STOP _|
/SELO B ]
/SEL1
/INPOSITION ]| 1
Table 5.17: Use of Registration (Example)
PGMSTEP |POS SPD RDST RSPD POUT EVENT LOOP NEXT
0 1200000 30000 100000 15000 NNNNN ITO 1 1
1 1-200000 30000 100000 15000 oy e ITO 1 0
PGMSTEP O PGMSTEP 1 PGMSTEP O
(w/ registration) (w/ registration) (w/ registration)
Motor
Speed
/START-STOP _ |

/RGRT

/INPOSITION
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5.11 Homing / Jog Speed Table Mode (Mode 1)

5.11.1 Homing /Jog Mode Setting

Set the /MODE 0/1 input signal to Mode 1 for Homing / Jog Speed table mode. The
following parameter is used for defining the /MODE 0/1 input signal.

Table 5.18:

PARAMETER SIGNAL PIN No. SETTING DEFAULT

0 = Input Signal Closed = Mode 0
1 =Input Signal Open = Mode 0

3 M N4-
Pn80 MODEO0/1 CN4-3 2 = Always Modé 0 0
3 = Always Mode |
Example: Si il Ind
Pn803=1 igma Il Indexer
| 1424V, lcmm ..........

1| O
MODE 01 CMN4-3 I :- e C
H ftcmmsamsan Ll
Input Signal Closed \[

Mode 1 Active

Example:

Pn803=0 Sigma Il Indexer
, (24 | ;
| rO—HEL
5o MODE O ICN4—3 ! ] *-’C

H FEmmm - Ll
Input Signal Open T H
Mode 1 Active i

5.11.2 Homing / Jog Speed Table inputs Setting

The following parameters are used to define the input signals used in homing and jog
speed table (Mode 1).

Table 5.19:
PARAMETER SIGNAL | PIN No. SETTING DEFAULT
0= Input Signal Closed = Homing Start
Pn804 /HOME CN4-5 | 1 =Input Signal Open = Homing Start 0

2 or 3 =No Homing

0 = Close = Zero-point Deceleration LS

1 = Open = Zero-point Deceleration LS

2 = Always = Zero-point Deceleration LS
3 =No Zero-point Deceleration LS

Pn8OE /DEC CN1-44

0 = Input Signal Closed = Jog Forward
Png05 /JOGP CN4-7 | 1 =Input Signal Open = Jog Forward 0
2 or 3 =No Jog Forward

0= Input Signal Closed = Jog Reverse
PnB06 /JOGN CN4-9 | 1 =Input Signal Open = Jog Reverse 0
2 or 3 =No Jog Reverse
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Table 5.19:

PARAMETER SIGNAL | PIN No. SETTING DEFAULT
Pnso7 1JOGO Cha-1l 0 = Input Signal Closed = Jog Select 0
Png08 JOGI CN4-13 | | = Input Signal Open = Jog Select 0
Pns09 /JOG2 | CN4-15 |2=Always Jog Select 0
Pus0A 10G3 | CNa-17 |3 = No Jog Select 0

5.11.3 Homing Routine Parameters

The following parameters are used to setup the homing routines for incremental

encoders only.

Table 5.20:

PARAMETER SETTING RANGE UNITS DEFAULT
Pn81D Home Position -99999999~ +99999999 Ref. Units 0
0 =No Homing
. 1 =/DEC and CO-Pulse
Pn823 Homing Method 2= /DEC only - 0
3= CO-Pulse only
. . 0 = Forward
Pn824 Homing Direction orvar - 0
1 =Reverse
Pn825 Homing Move Speed | 0 ~ 99999999 x1000 Ref. Unit / min. 1000
Pn826 Homing Approach Speed | 0 ~ 99999999 %1000 Ref. Unit / min. 1000
Pn827 Homing Creep Speed |0 ~ 99999999 %1000 Ref. Unit / min. 1000
Pns2s Homing Final -99999999 ~ +09999999 Ref. Units 0
Move Distance

Home Position, Pn 823:
Once homing is complete, the position reference is automatically set to the value set in Pn81D.

Alarm E16A will occur if Pn81D is set outside the forward and reverse position limits, Pn81B
and Pn81C, when Pn81A=1, 2, or 3 (rotary). Refer to 5.2.2 Setting the Overtravel Limit Func-
tion.

Note:
If a homing method, Pn823 is specified, then homing must be executed before the forward and
reverse position reference limits are recognized when Pn81A=0 (linear). Refer to 5.2.2 Setting
the Overtravel Limit Function.
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5.12 Homing Routine Operation

Use homing routine for incremental encoders only. Homing routines cannot be per-
formed on absolute encoders. Error E61E will occur when trying to home an absolute
encoder.

When changing /HOME to Active, homing starts.

When changing /HOME back to Non-Active, homing is interrupted and status is main-
tained. When changing /HOME back to Active again, homing resumes.

Homing is canceled when jogging forward or reverse with /JJOGP or /JOGN, respec-
tively.
Mode I : Pn823=1 Use /DEC and C-Pulse
Pn825 Homing Speed

Pn826 Homing Approach Speed

Pn827 Homing Creep Speed

Pn8
22:0 {Motor Speed . _ _
Pn828™~ Homing Final Move Distance

Forward

/HOME | :
IDEC 1

PHASE C

First C-Pulse after /DEC input active  m=inactive

— <— Min. 4msec.

Mode II: Pn823=2 Use only /DEC

Pn826 Homing Approach Speed

Png i
sS4 {Mctor Speed Pn827 Homing Creep Speed
Forward Pn828™~_Homing Final Move Distance
>t

/HOME [ :
/DEC

H .

PHASE C :

—i i <+— Min. 20ps when Pn80E=0
Min. 200ps when Pn8OE=1

Note: Must see rising edge of /DEC before deceleration to creep speed.

Mode III: Pn823=3 Use only C-Pulse

Pn826 Homing Approach Speed

5220 Motor Speed / Pn827 Homing Creep Speed
Forward Pn828 Homingfinal Move Distance
MHOME___ | o
/DEC
PHASE C M

Figure 5.12 Homing Routines
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5.13 Jog Speed Table Operation

When changing /JOGP to Active, motor forwards with jog speed reserved by input signals
/JOGO ~ /JOG3. (See 5.13.2 Jog Speed Table selection)

When changing /JOGN to Active, motor reverses with jog speed reserved by input signals
/JOGO ~ /JOG3. (See 5.13.2 Jog Speed Table Selection)

5.13.1 Jog Speed Table Example

\J_SF'D13

JSPD15

Motor
Speed

hogP [T — : —
JJOGN —
/JOGO /1 ] |
/JOG1 r
1JOG2 i
/JOG3

Figure 5.13 Jog Speed Table
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5.13.2 Jog Speed Table Selection

Table 5.21: Jog Speed Table Selection

Jog Speed Selection Input Signals
Jog Speed ID Jog Speed (JSPD) , . .
/TOG3 /TOG2 /JOG1 /JOGO
0 nnnnnnnn
1 nnnnnnnn X
2 nnnnnnnn X
3 nnnnnnnn X X
4 nnnnnnnn X
5 nnnnnnnn X X
6 nnnnnnnn X X
7 nnnnnnnn X X X
8 nnnnnnnn X
9 nnnnnnnm X X
10 nnnnnnnn X X
11 nnnnnnnn X X X
12 nnnnnnnm X X
13 nnnnnnnn X X X
14 nnnnnnnn X X X
15 nnnnnnnn X X X X
X = Active

Blank = Non-Active

Jog Speed ID: Jog speed number (16 available jog speeds)
/JOGO ~ /JOG3: Jog speed table selection input signals.

Jog Speed (JSPD):

Jog Speed

Setting: 1 ~ 99999999 [x1000 reference unit/min]|

Setting at Shipping

= 1000

5.13.3 Jog Speed Table and Homing Operation Input Conditions

The following table evaluates all possible conditions of the ' HOME, /JOGP, and
/JOGN inputs and their effect on jog and homing operation.

Table 5.22: Jog Speed Table and Homing Operation Input Conditions

/HOME /JOGP /TOGN OPERATION
Non Active Non Active Non Active Motor Stop
Non Active Non Active Leading Edge Motor Reverse
Non Active Leading Edge Non Active Motor Forward
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Table 5.22: Jog Speed Table and Homing Operation Input Conditions

HOME /JOGP /[JOGN OPERATION

T =L i i
l\?n Active fﬂ? PL“’? Motor Stop

Leading Edge N?" Active N?" Active Homing Execution
/ﬂe_: N?ll Active fﬂ‘? Motor Stop
ALM’. ALIVS. N(;n Active Motor Stop
)mez ALW? ’ﬂ? Motor Stop

5.13.4 Minimum Input Signal Timing for Homing and Jog Operation

The following charts show the minimum timing requirements between inputs for
homing and jog operation:

When selecting Mode 1 and starting home operation:

/MODEO/1 _| !
HOME —+—] | ’

+— Min. 4ms <+— Min. Oms

When selecting Mode 1 and starting jog forward:

/MODEO/ | [
wogp  —+ | ! ’

r—1 Min. 4ms r4—>! Min. Oms

When selecting Mode 1 and starting jog reverse:
/MODEO/A | [
MOGN  ——] |

<+ Min. 4ms <+— Min. Oms

When selecting home, jog forward and jog reverse operation:

HOME | g

1JOGP : ! '

/JJOGN ; : E ! —
“"—"E Min. 4ms i“'—’i Min. 4ms
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6.1 Specifications (CN6)

Table 6.1: Specifications (CN6)

ITEMS SPECIFICATIONS
Standard in complying with RS232 /RS422 / RS485
Communication method Asynchronous (ASYNC)
Baud rate 9600; 19.200: 38,400 Baud: (9,600 Baud setting at shipping)
Start bit 1 bit

Data 7 bits, ASCII Code
Parity 1 bit Even

Stop bit 1 bit

XON / XOFF Control Not Available
DTR/SDR Control Not Available

RTS/CTS Control Not Available

Echo Back Available

I-CHARACTER CONFIGURATION

DATA TRAIN |_| I_] |_, I_l

001010110 1«—STOPBIT

START B]TJ N/ +—EVEN PARITY

DATA
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6.2 Control Configuration

6.2.1 Control Overview

Table 6.2:
Single-Axis Control Multi-Axis Control
Host
Host Controller
Controller 41 #
Outline SGDH e SGDH e
CN6 3
(Up to 16 axes available)
o 0 Protocol. Pn800 0 Protocol
Initial Set-
t'mglsa € 0 Baud Rate, Pn801 0 Baud Rate
= 0 Axis Address. ADRS 0 Axis Address

6.2.2 Serial Communication Parameters
The following parameters are used to set-up the communication protocol, baud rate and

command response.

PARAMETER DESCRIPTION

Setting

DEFAULT

Pn800 Protocol

0=RS422 (RS232)

1=RS422 +~ Echo Back (RS232 + Echo Back)

2 =RS485 Delimiter CR

3 =RS485 Delimiter CR + Echo Back per Character

4 =RS485 Delimiter CR +~ Echo Back per Command
RS485 Delimiter CRLF

RS485 Delimiter CR LF + Echo Back per Character
7 =RS485 Delimiter CR LF + Echo Back per Command

'S
Il

-] O Lh
Il

Pn801 Baud Rate

9.600
19,200
= 38,400

0
1
2

Png802 Answer

0=No Answer
1 = 0K = Answer

Note: 1. For RS232 set Pn800 to 0 or 1
2. Echo Back is not available for global address, *, regardless of parameter setting.
3. Answer is not sent back for global address, *, regardless of parameter setting.
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6.2.3 AXxis Address Setting Graph
r

YARSENR

SERNDIIK
SGDH-

= i

6-4

A
El <4+—— ADRS: Set axis address on hexadecimal

rotary switch. Up to 16 axes
can be addressed (0-9, A-F).
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6.3 Command Transmission (Host Controller o Sigma Il Indexer)

6.3.1 Command Format

Table 6.3: Transmission Method

Single-Axis Control | Multi-Axis Control

When an axis is specified:

AXIS COMMAND CHARACTER LINE CR
NoO. '

Command Axis No: 0-9, A-F. Only specified axis is applicable.

When all axes are specified:
== [ * [ | COMMAND CHARACTERLINE | | CR |
*Global address. All axes are applicable.
ISVON [CR] ISVON [CR] Axis 1: Servo ON
1SPD2000 [CR] 2SVON [CR] Axis 2: Servo ON
1POS10000 [CR] ISPD2000 [CR] Axtis 1: Speed reservation
Example IST [CR] 2SPD1000 [CR] Axis 2: Speed reservation
IPOS 10000 [CR] Axis 1: Position reservation
2POS15000 [CR] Axis 2: Position reservation
*ST [CR] Note: Both axes start simultaneously

Note: An axis number or * must be specified prior to each command.
Commands are not case sensitive.

In Echo Back. add LF after CR.

il e
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6.3.2 Echo Back Response Time

: =l 0l =t"-4
: L, = command talkng odge
0 4 1, = echo back response rising edge
Table 6.4:
Parameter Pn800 Tmin Tnax
Pn800 = 1 =RS422 + Echo Back _ ! 1
R —— 100 psec +——————
(baud rate X 2) (baud rate X 2)
Pn800 = 3 = RS485 Delimiter CR + Echo Back per Character
Pn800 =4 = RS485 Delimiter CR + Echo Back per Command . .
— 6=RS<4RS T T— + - - - 250 pusec- —— | 600 pusec +——
Pn800 = 6 = RS485 Delimiter CRLF + Echo Back per Character L (baud rate X 2) u (baud rate X 2)
Pn800 = 7 = RS485 Delimiter CRLF + Echo Back per Command
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6.4 Transmission Data (Sigma Il Indexer o Host Controller)

6.4.1 Transmission Data Format

| AXIS NO. \ | DATA CHACARTER LINE | \ CR | \ LF |

Note:
1. Answers are displayed 1n all capital letters.
2. No answer is returned to a command when a parity error (E48E), framing error (E49E)
or overrun error (E4AE) 1s detected.
3. No answer 1s returned to a command when axis address “*’ (global command) is used.
4. No answer is returned if the wrong axis address is used.

6.4.2 Positive Response Format

|OK |OK [SP] [SP] [SP] [SP] [SP] [SP] [SP] [SP] [SP] [CR] [LF] \

No positive response, OK, returned when parameter Pn802=0.
Factory setting 1s Pn802=1 where a positive response, OK, is returned.

6.4.3 Negative Response Format

Other  |ExxE [SP] [SP] [SP] [SP] [SP] [SP] [SP] [CR] [LF]
ES6E  |ESGE [SP] ERR [SP] SN [CR] [LF]
ES7E  |ES7E [SP] ERR [SP] PN [CR] [LF]
ESSE  |ESSE [SP] ERR [SP] OV [CR] [LF]

Note: [SP]: Space (ASCII Code 20h)
[CR]: Carriage Return (ASCII Code ODh)
[LF]: Line Feed (ASCII Code OAh)

6-7
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6.5

Serial Command Functions

An axis address must be assigned at the beginning of each serial command (0-F or *)

6.5.1 Basic Operation Commands

Table 6.5: Basic Operation Command

Serial Command Function / Description Answer
Servo ON
= B : ) Positive Response: OK
SVON Performs current conduction to mofor.
(Performs same operation as /S-ON input Negative Response: EXxE
signal)
Servo OFF
) : ) Positive Response: OK
SVOFE Releases current conduction to motor.
(Performs same operation as /S-ON input
signal)
Positive Response:
Alarm Reset Repeat OK when an alarm is OFF after execution.
Repeat Alarm Code when the alarm is not OFF.
ARES When the servo amplifier detects an alarm, | ALM [SPJA. xx [SP] [CR] [LF] (xx: SGDH Alarm Code)
' the alarm is reset by this command. ALM [SP]ExxA [SP] [CR] [LF] (ExxA: NS600 Alarm
Code)
Negative Response: No Response
Reset
Positive Response: OK
RES Provides initial reset; the same condition as
when control power supply is switched Negative Response: EXXE
from OFF to ON.
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6.5.2 Moving Commands

Table 6.6: Moving Command

Coordinate

Note: When reserving a new position while positioning, the new position is executed with
the following ST command

Serial Command Function / Description Answer
Target Position Reservation (Absolute Position)
Setting Range: -99999999 6 nnnnnnnn 6 +99999999 [Reference Units]
Reserves target position with absolute position.
Position reference value becomes 0 when power supply is turned OFF/ON or after RES com-
mand is executed.
* SPDx
Speed | pogy « POSz
Ly or POSAy (Ineffective) or POSAz Pos:
—— . ST «ST « ST OK.
(=) nnnnnnnn r’ hl
POSA (=) nnnnnnnn ¢ :
(+ can be omitted) i i Neg:
ExxE
¥ 4
(y-a) (z-y)
0 >t
% a v’ z/' Position
d Coordinate
Note: When reserving a new position while positioning, the new position is executed with
the following ST command.
Target Position Reservation (Relative Position)
Setting Range: -99999999 6 nnnnnnnn 6 +99999999 [Reference Units]
Reserves target position with relative position.
Position reference becomes 0 when power supply is turned OFF/ON or after RES command
is executed.
Speed . gppy
A .posiy
rT ’ iT ) iT Pos:
POSI (=) nnnnnnnn : ; OK
+ can be omitted
( ) Neg:
x4 : : ExxE
(69 W (%) I (65)
0 -t
b bty  bs2y  bsdy Position
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Table 6.6: Moving Command

Serial Command Function / Description Answer
Positioning Speed Reservation
Setting Range: | 6 nnnnnnnn 6 +99999999 [x1000 Reference Unit/min.]
Reserves speed reference. Default speed is set in parameter. Pn81E.
Speed reference value is the set value of parameter Pn81E when the power supply is turned Pos:
ON or RES command is executed. OK.
SPDnnnnnnnn
Example: N
Reference unit = 0.0lmm: When desired position is 15m/min.; E‘Q;E
1500mnm/min. / 0.01lmm =1,500,000 reference units/min. ’
= 1500 [X1000 reference units/min.]
SPD1500
Note: When reserving a new speed while positioning: the new speed is reserved with the fol-
lowing ST command.
Acceleration Reservation
(Equivalent to “TRMSI1F =7)
Setting Range: | 6 nnnnnnnn 6 99999999 [x 1000 Reference Unit/min./ms]
Default acceleration is set in Pn81F.
command (before smoothing)
Speed /
Reference ;
S command (after smoothing) Pos:
OK
ACCnnnnnnnn R
> Time eeg:
ot ts ta ExxE
ACC = —S_ — [x1000 ref. unit/min]
cc -t [msec]
DEC = —S_ — [x1000 ref. unit/min]
C ta-ta Imsec]
Note: Smoothing Filter (Average Movement Filter) set by Pn208 = Movement
Averaging Time = 0 to 6400 [0.01 msec].
Deceleration Reservation Pos:
Equivalent to “TRM820 =" g
(Equivalent to ) OK
DECnnnnnnnn . < , Sy e
Setting Range: | 6 nnnnnnnn 6 99999999 [x 1000 Reference Unit/min./ms] Nea:
e : ExxE
Default deceleration is set in Pn820. =
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Table 6.6: Moving Command

Serial Command Function / Description Answer
Positioning Start
Performs positioning defined in POS, POSA, or POSI command at speed defined by SPD.
Normally, same relative positioning is repeated by repeating ST.
When the positioning is interrupted with HOLD. restart it with ST.
Pos:
(Example) OK
ST 1) SPD nnnnnnnn ...Speed reservation
POS +nnnnnnnn ... Position reservation Neg:
ST ... Operation start E‘Q;'.E
2) POS +nnnnnnnn ... Position reservation ’
ST ... Operates at speed which was set before. If no speed is reserved. operates at default
speed set in parameter, Pn81E.
Notes: 1. Error E51E will occur if no position is reserved.
2. Error ES3E will occur if a ST command is sent during positioning.
Positioning Start (Absolute Position)
Setting Range: -99999999 6 nnnnnnnn 6 +99999999 [Reference Units]
Command to perform positioning to absolute position reference.
Equivalent to POS= nnnnnnnn or POSA= nnnnnnnn o ST
Speed
# - spDx {Ineftective) b0y
ST (%) nnnnnnnn * STy or STAy . ST * STz or STAz 0K
STA (=) nnnnnnnn i
(+ can be omitted) X - _ Neg:
y-a) (z-y) ExxE
0 : : >
a y ¥ Position
Coordinate
Note: Speed set by SPD command. If no SPD command given, then default speed set in
Pn81E is used.
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Table 6.6: Moving Command

Serial Command Function / Description Answer
Positioning Start (Relative Position)
Setting Range: -99999999 6 nnnnnnnn 6 ~99999999 [Reference Units]
Command to perform positioning to relative (incremental) position reference.
Equivalent to POSIznnnnnnnn o ST
Speed
—— Pos:
= « STIy OK
STI(=) nnnnnnnn 7 *ST
(+ can be omitted) < Neg:
(v) : (¥) ExxE
1} 1
a aty at2y Position
Coordinate
Note: Speed set by SPD command. If no SPD command given, then default speed set in
Pn8lE is used.
Registration Distance Reservation
Setting Range: 0 6 nnnnnnnn 6 99999999 [Reference Units]
Command to set (relative) registration distance.
Registration distance value becomes 0 when the power supply is turned OFF/ON or after
RES command is executed. Pos:
OK
RDSTnnnnnnnn
* SPDx .
* RSPDy Neg:
«RDSTa :
Speed * RSIb ExxE
g Eof H
/RTRG -
Registration Speed Reservation
Pos:
Setting Range: | 6 nnnnnnnn 6 99999999 [x 1000 Reference Unit/min.] OK
RSPDnnnnnnnn
Command to set registration speed. Neg:
Registration speed is set value of Pn81E when the power supply is turned OFF/ON or after | ExxE
RES command is executed.
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Table 6.6: Moving Command

Serial Command Function / Description Answer

Positioning Start with Registration

Perform positioning defined in POS, POSA, POSI command. Normally, same relative posi-
tioning is repeated by repeating RS.

When the positioning is interrupted with HOLD. restart it with RS. I(,)(;;:
RS . . . . . . . .
Also allows for registration defined by RDST (registration distance) and RSPD (registration Neg:
speed). e
ExxE
Note:
1. Error ES2E will occur if no registration distance is reserved.
2. If no registration speed is reserved. speed set in Pn81E is used.
3. Registration starts only after /RGRT input becomes active.
Positioning Start with Registration (Absolute Position) Pos:
+) nnnnnnnn 4 i 5 i
RS (#) Setting Range: 99999999 6 nnnnnnnn 6 + 99999999 [Reference Units] Ok
RSA (%) nnnnnnnn - -
G can bebmittad) Command also allows for registration. Equivalent to POSznnnnnnnn or POSA+nnnnnnnn o EEQEE
RS ’
Positioning Start (Relative) with Registration (Relative Position) Pos:
OK
SI (+) nnnnnnnn ; % - ;
RSI(®) . Setting Range: 99999999 & nnnnnnnn 6 + 99999999 [Reference Units]
(+ can be omitted) = N
Neg:
Command also allows for registration. Equivalent to POSI znnnnnnnn o RS ExxE

POUT Reservation

Command to set the 5 programmable outputs.
POUT nnnnn

| E /POUTO Pos:
/POUTI OK

ATanD /POUT2
POUT /POUT3 s
/POUT4 Neg:
ExxE
N =Non-Active
A= Active
Z = Zone signal (status of output dependent on Zone Table).
: = Maintains previous status.
Jog Forward/Reverse
Setting Range: | 6 nnnnnnnn 6 + 99999999 [x 1000 Reference Unit/min. ]
Jog operation start command.
JOGP: Jog forward at speed nnnnnnnn
JOGN: Jog reverse at speed nnnnnnnn Pos:
JOGPnnnnnnnn spip Ok
JOGNnnnnnnnn Speed .
A « JOGPx L 4 + JOGNy * SKIP Neg:

. -y i EXxE
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Table 6.6: Moving Command

Serial Command Function / Description Answer

Jog Forward/Reverse with Registration (Relative Position)

Setting Range: | 6 nnnnnnnn & + 99999999 [x 1000 Reference Unit/min. ]
Jog operation start command.

RJIOGP: Jog forward at speed nnnnnnnn

RIOGN: Jog reverse at speed nonnnnnn

Also allows for registration defined by RDST (registration distance) and RSPD (registration

speed).
Note: Pos:
1 Error ES2E will oceur if no registration distance is reserved. OK.
RJOGPnnnnnnnn 2. If no registration speed is reserved, speed set in Pn81E is used.
RJOGNnnnnnnnn 3. Registration starts only after /RGRT input becomes active. Neg:
ExxE
: *« RDSTa
Specd | RSPDb « SKIP
= RIOGPx * RIOGNy *

o Y
b i i
: . .

/RGRT. 1 1
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Table 6.6: Moving Command

Serial Command Function / Description Answer
Homing Start
Command to start zero-point return (homing) operation as shown below: Command only
used for incremental encoders. Homing routine defined in parameters Pn823-Pn828.
Zero-point Return Method Operation Pattern
Mode 0 (Pn823=0) No homin
None &
FEEDING
. SPEED (Pn§25)
Moda1{(Pas2s ~1) (FWD APPROACH  CREEP
3-step deceleration method using RUN) \SPEED (Pn826) SPEED (Pn827)
/DEC signal (decel LS) and C- Final Travel
phase pulse Sigllal Distance (Pn828)
DEC ] 1
PC & Pulse ALLILIL n_n
(First C Pulse after ."DEC/'
Signal Changes from H to L)
Mode II ( Pn823l =2) . APPROACH
2-step deceleration method using SPEED (Pn826) CREEP
/DEC signal (decel LS) only \__ SPEED (Pn827)
Final Travel
/DEC - Distance (Pn828) Pos:
OK
ZRN
- APPROACH Neg:
Mode III {Pn82l3 =3) . SPEED (Pns26) Fori
2-step deceleration method using i I 2
C-phase pulse only ¥|
Final Travel
PC & Pulse  Distance (Pr
Paramet .
ST Name Unit
No.
0 = Mode 0 =No homing
; I = Mode I =/DEC and C-Phase
23 M
Png Homing Method 2 = Mode I = /DEC only
3 = Mode III = C-Phase only
P84 Zero-point refurn | 0: FWD direction
- direction 1: REV direction
Zero-point feed-
P1g25 cero-poit feed- 1 4 t0 99999999
ing speed
P86 Zero-point refurn 0 t0 99999999 xl.OOO reference unit/
approach speed min.
Png27 Zero-polnt Isim. | 4 4, 99999999
creep speed
Zero-point return
Pn828 final move dis- -99999999 to +99999999 reference unit
tance
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Table 6.6: Moving Command

Serial Command Function / Description Answer

Coordinates Setting
Setting Range: - 99999999 6 nnnnnnnn 6 + 99999999 [Reference Units]

Absolute PG: Re-writes machine zero-point to (+)nnnnnnnn.
Incremental PG: Re-writes current position to (£)nnnnnnnn.

Incremental PG: Command to re-write the current position to [+nnnnnnnn]. Pos:
After execution of this command, a new coordinate becomes effective. OK
ZSET (%) nonnnnnn Parameter, Pn81D Home Position is not renewed. The new coordinate is invalid after the
RES command or turning ON/OFF the control power supply. Neg:
ExxE

Absolute PG: Command to re-write machine zero-point (absolute offset position from initial
set-up position). so that current position will be [znnnnnnnn]

After execution of this command. the new coordinate becomes effective immediately.
Parameter. Pn81D Home Position, saves the new offset position. The new coordinate
remains valid even after the RES command or after turning OFF/ON the control power sup-
ply.

Note: Pn81D is used as a home position.




Sigma II Indexer User’s Manual Serial Command Functions

Table 6.6: Moving Command

Serial Command Function / Description

Answer

Positioning Interruption (or Jog Stop)

Command to interrupt positioning. Remaining position is held.
(1) When this command is sent during positioning by ST command, operation stops at a
specified deceleration. However, the remaining amount is held. (Feed hold function). The

remaining position is executed by the following ST command.
Speed « SPDx

* POSIy

* ST « HOLD «ST

0

Grty) Feed Hold

(2) When HOLD command is sent during JOG operation (JOGP. JOGN) the same operation
is performed as SKIP command. Motor decelerates to a stop.

(3) When HOLD and ST commands are sent after positioning complete, no move is exe-
cuted. Repeat positioning with an additional ST command.

Speed

* SPDx "
POSTy HOLD

*ST ST

g : Pos:
i+ ) _ >t oK
(4). When reserving a new position after positioning is interrupted by HOLD command, the Nee:
new positioning is executed. Es “E'
Speed

HOLD

* POSIz
* SPDx « HOLD ST

* POSly
() \ o)

* ST

(y-+y=y) FEED HOLD
CANCELLED (y: cancelled)

(5) When reserving a new position while positioning before a HOLD command the follow-
ing ST command starts positioning to the new reserved position.

Speed
A * POSIz
= SPDx < ST
-« POSIy HOLD - ST
ST

() (2)

v
-

L

A

(VHy=y) FEED HOLD
CANCELLED (y: cancelled)
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Table 6.6: Moving Command

Serial Command Function / Description

Answer

(6) When reserving a new speed with SPD command while positioning before a HOLD com-
mand (example 1) or after a HOLD command (example 2), the speed is reserved with posi-
tioning restart by the following ST command.

(Example 1)

Speed . spDx L gppy
& . POSIy .
ST « HOLD

di 7

g Pos:
) \ ) \ OK
HOLD (Continued) b -

* ST

. . Neg:
" FEEDHOLD ExxE
(Example 2)
SDeCﬁ « SPDx
« POSIy S
ST * HOLD =Hy (V1+y2=Y)

x / : «ST
y
o) \ "". (y:) \
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Table 6.6: Moving Command

Serial Command

Function / Description

move), the remaining positioning is executed only by ST command after stopping.

= SPDx
* POSy = ST
Speed s * SKIP * (Feed hold function
A provided)
% :
0 >t
| 1 1 » Position
a b y

Answer
Positioning Stop (or Jog Stop)
Command to stop operation at specified deceleration.
(1) When SKIP command is input during a jog or positioning by POSI command (relative
move), the remaining position is cancelled.
» POSIy
* SPDx ST « SKIP
= JOGP « SKIP v ¥ S
(Feed hold function
Sp‘:fd v v i not provided)
X D —feee
Pos:
OK
SKIR 0 >
e . R Neg:
(2) When SKIP command is input during positioning by POS or POSA command (absolute E‘(;(_E
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6.5.3 Parameter Operation Commands
The following serial commands are used to monitor or re-write parameter contents.

Table 6.7: Parameter Operation Commands

Serial Command

Function/Description

Answer

PRMppp
[ppp: parameter number]
(0 6 ppp 6 FFF)

Parameter Read

Contents of parameter ppp is sent from SGDH servo
amplifier.

(Example)
Command: 1PRMS800
Response: 1PRMS800=00000001

Positive Response:

Return PRMSIB =+ 12345678 [CR]
[LF] in coded decimal and 8 digits to
PRMSI1B, PRMSIC,
PRMS81D.PRMS828.

Return PRMO000 = 00001234 [CR] [LF]
in hexadecimal and 8 digits is back to
PRMO000, PRMO001, PRMO002, PRMO003,
PRMO04, PRMO00S5, PRM10B, PRMI110,
PRM200, PRM207, PRM408, PRMS50A,
PRMS50B. PRMS0C, PRMS0D,
PRMS0E., PRMSO0F, PRM510. PRMS511
PRMS512, PRMOSO.

Return PRMS00 = 12345678 [CR] [LF]
in decimal and 8 digits to the serial com-
mands other than above.

Negative Response:
ExxE

PRMppp = nonnnnnn
[ppp: parameter number]
(0 6 ppp 6 FFF)

Parameter Write

Re-writes parameter with parameter number ppp to
(nnnnnnnn). For offline parameters, execute com-
mand RES after this command or cycle control power
OFF / ON.

Offline parameters:

Parameter is renewed only after RES command is
sent or control power supply is cycled after com-
mand.

Online parameters:
Parameter is renewed by parameter write-in com-
mand.

Parameters are stored in EEPROM., therefore the
contents are not erased if the control power supply is
turned off.

See also Appendix A Parameter List for details of
online and offline parameters.

Positive Response: OK

Negative Response:
ExxE
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Table 6.7: Parameter Operation Commands

Serial Command

Function/Description

Answer

TRMppp = nnnnnnnn
[ppp: parameter number]
(0 6 ppp o FFF)

Temporary Parameter Write

For applications where the online parameter is re-
written frequently during operation, use this com-
mand instead of PRMppp = nnnnnnnn.

Functions are the same (Number of write-in times is
limited on EEPROM physical characteristic).

Contents set by this command are returned to the
contents set by PRMppp = nnnnnnnn command at the
beginning by furning ON/OFF the control power sup-
ply or executing RES command.

Positive Response: OK

Negative Response:
ExxE

PRMINIT

Parameter Initialization

Refturns parameter settings to setting at shipping.
Cyecle control power OFF/ON or command RES to
enable sefting.

Positive Response: OK

Negative Response:
ExxE
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6.5.4 Program Table Set-up Commands
Table 6.8: Program Table Set-up

Serial Command

Function / Description

Answer

Program Initialization

Positive Response: OK

PGMINIT
Returns program table settings to setting at shipping. Negative Response: ExxE
ZONE Table Initialization Positive Response: OK
ZONEINIT
Returns zone table settings to setting at shipping. Negative Response: EXXE
JOG Speed Table Initialization Positive Response: OK
JSPDINIT
Returns jog speed table setting to setting at shipping. Negative Response: EXxE
Program Table Sav: %
rograu Zable save Positive Response: OK
M . :
FOMETORE Saves program fable settings in Flash memory. At power ON, Negative Resoonse: ExxE
program table last saved by PGMSTORE is restored. = P T
ZONE Table S. s
able save Positive Response: OK
ZONESTORE Saves zone table settings in Flash memory. At power ON, zone Negative Response: ExxE
table last saved by ZONESTORE is restored. = P '
JOG Speed Table Sav .
oot RN Positive Response: OK
BEDSTORE Saves jog speed table settings in Flash memory. At power ON, Negative Response: ExxE
jog speed table last saved by JSPDSTORE is restored. g P '
Positive Response:
POST123 = STOP [SP] [SP] [SP] [SP]
[SP] [SP] [CR] [LF]
POST123 = A+ 12345678 [CR] [LF]
Program Table POS Read
POSTsss TOBTAILAIR == POSTI123 =1+ 12345678 [CR][LF]

(0 6dsss o 127)

Program table POS (target position reservation) read.

POSTI123 =+ INFINITE [SP] [CR] [LF]
POSTI123 = - [SP] [SP] [SP] [SP] [SP]
[SP] [SP] [SP] [SP] [CR] [LF]

Negative Response: ExxE

POSTsss =
nnnnnnnn
(0 &ssso127)

Program Table POS Write
Program table POS (target position reservation) write.
Settings:

I+ 99999999 Relative position [reference unit]
A= 09999999 Absolute position [reference unit]

+Infinite Equivalent to Jog forward.
-Infinite Equivalent to Jog reverse.
STOP Stop positioning

- No positioning reservation (used for POUT
reservation only).

Setting at shipping: STOP

Positive Response: OK

Negative Response: ExxE

SPDTsss
(06sss6 127)

Program Table SPD Read

Program table SPD (position speed reservation) read.

Positive Response:
SPDTI23 = 12345678 [CR] [LF]

Negative Response: ExxE
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Table 6.8: Program Table Set-up

Serial Command

Function / Description

Answer

SPDTsss =
(0&sssa127)

Program Table SPD Write
Program table SPD (positioning speed reservation) write.
Setting:

1 ~ 99999999 Positioning speed [x1000 reference unit/min.]

Setting at shipping: 1000

Positive Response: OK

Negative Response: ExxE

RDSTTsss
(0&sssa127)

Program Table RDST Read

Program table RDST (registration distance) read.

Positive Response:

RDSTTI23 = 12345678 [CR] [LF]
RDSTTI23 = - [SP] [SP] [SP] [SP] [SP]
[SP][SP] [CR] [LF]

Negative Response: ExxE

RDSTTsss =
(0&sssa127)

Program Table RDST Write

Program table RDST (registration distance) write.
Settings:

0~ 99999999 Registration distance [reference unit].

- No registration

Setting at shipping: -

Positive Response: OK

Negative Response: ExxE

RSPDTsss
(0&sssa127)

Program Table RSPD Read

Program table RSPD (registration speed reservation) read.

Positive Response:
RSPDTI23 = 12345678 [CR] [LF]

Negative Response: ExxE

RSPDTsss =
nnnnnnnn
(0&sssa127)

Program Table RSPD Write
Program table RSPD (registration speed reservation) write.

Settings:
1 ~ 99999999 Registration speed [x1000 reference unit/min].

Setting at shipping: 1000

Positive Response: OK

Negative Response: ExxE

POUTTsss
(0&sssa127)

Program Table POUT Read

Program table POUT (programmable output reservation) read.

Positive Response:
POUTTI23 = ANANA [CR] [LF]

Negative Response: ExxE

POUTTsss =
(0&sssa127)

Program Table POUT Write
Program table POUT (programmable output reservation) write.

Settings:

N =Non-Active

A = Active

Z =Zone Signal. Output status depends on Zone Table.
= Maintains previous status.

Setting at shipping: :::::

Positive Response: OK

Negative Response: ExxE

6-23



Sigma II Indexer User’s Manual

Serial Command Functions

Table 6.8: Program Table Set-up

Serial Command

Function / Description

Answer

EVENTTsss
(0&sssa127)

Program Table EVENT Read

Program table EVENT (event condition) read.

Positive Response:

EVENTT123 = T12345 [SP] [SP] [SP]
[SP][CR] [LF]

EVENTT123 =IT12345 [SP] [SP] [SP]
[CR][LF]

EVENTT123 = NT12345 [SP] [SP] [SP]
[CR][LF]

EVENTT123 = DT12345 [SP] [SP] [SP]
[CR][LF]

EVENTT123 = :SELIT12345 [CR] [LF]
EVENTT123 = [SP] [SP] [SP] [SP] [SP]
[SP] [SP] [SP] [SP] [CR] [LF]

Negative Response: ExxE

EVENTTsss =
(0&sssa127)

Program Table EVENT Write

Program table EVENT (event condition) write.
Event conditions for execution of next program operation.

Settings:

I Inposition Active

N Near Active

D DEN (distribution end) active

SELx Input signal activex=0~4

Tn  Time from start of program step [ms] n= 0~ 99999

ITn Time from Inposition Active [ms] n= 0~ 99999

NTn Time from Near Active [ms] n=0~ 99999

DTn Time from DEN active [ms] n=0 ~ 99999

SELxTn Time from Input signal active [ms] n =0 ~ 99999
Uses same event condition as the previous program step.

Setting at shipping: ITO

Positive Response: OK

Negative Response: ExxE

LOOPTsss
(0&sssa127)

Program Table LOOP Read

Positive Response:
LOOPT123 = 12345 [CR] [LF]

Negative Response: ExxE

LOOPTsss =
nnnnn
(0&sssa127)

Program Table LOOP Write.

Settings:
1 ~ 99999 Number of times program step is repeated.

Setting at shipping: 1

Positive Response: OK

Negative Response: ExxE

Positive Response:
NEXTT123 = 12345 [CR] [LF]

NEXTTsss Program Table NEXT Read _
(055553 127) NEXTT!23 = END [SP] [SP] [CR] [LF]
Negative Response: ExxE
Program Table NEXT Write.
Setting: Positive Response: OK

NEXTTsss =nnn
(0&sssa127)

0~ 127 Next program step.
END  Program end

Setting at shipping: END

Negative Response: ExxE
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Table 6.8: Program Table Set-up

Serial Command

Function / Description

Answer

Positive Response:

1 ~ 99999999 Jog speed [x1000 reference unit/min]

Setting at shipping: 1000

ZONEPT . . . L ZONEPT123 =+12345678 [CR] [LF
e Zone table ZONEP (positive-side zone position limit) read. [CR] [LF]
(0ozzo3l)
Negative Response: ExxE
Zone Table ZONEP (positive-side zone position limit) Write.
ZONEPTzz = Setting: Positive Response: OK
I ) . T .
(062zz631) 99999999 ~ +99999999 Zone position limit [reference unit] Negative Response: ExxE
Setting at shipping: 0
Positive Response:
13 ==<12
ZO}TE I\ITZZ Zone Table ZONEN (negative side zone position limit) Read. ZONENTI23 12345678 [CR] [LF]
(0ozzo3l)
Negative Response: ExxE
Zone Table ZONEN (negative side zone position limit) Write.
ZONENTzz = . Positive Response: OK
Setting:
nnnnnnnn ) . T .
(06225 31) 99999999 ~ +99999999 Zone position limit [reference unit] Negative Response: ExxE
Setting at shipping: 0
Positive Response:
. . ! 23 =+12345
JSI:DTdﬂd - Jog Speed Table JSPD (jog speed reservation) Read. ISPDT123 12345678 [CR] [LF]
(08dda 15) =
Negative Response: ExxE
JOG Speed Table Write
Jog Speed Table JSPD (] d ration) Write. .
JSPDTdd = 08 wpeed 2able (Jog speed reservation) Write Positive Response: OK
Setting:
(06dd o 15) = Negative Response: ExxE

sss = Program Step
zz = Zone Table ID
dd = Jog Speed Table ID

Note:

1. See also 5.7 Program Tuble Mode, 5.9 Zone Table, 5.11 Jog Speed Table for more details.

2. Changes to program table become effective immediately. Use the PGMSTORE command to save
the changes. otherwise the settings last saved by PGMSTORE will become effective on next power
ON or after RES command. The same holds true for Zone Table (ZONESTORE) and Jog Speed

Table (JSPDSTORE)
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6.5.5 Program Table Operation Commands.

Table 6.9: Program Table Operation

Serial Command

Function / Description

Answer

START

Program Operation Restart

Command restarts program step of program
table last reserved by START sss. If no program
step is reserved, start program step 0. Also

restarts program step interrupted by STOP com-

mand.

s3s = Program Step

Positive Response: OK

Negative Response: EXXE

STARTss
06ssso 127

Program Operation Start
Starts program step sss.

Command operation equivalent to /START-
STOP signal input operation.

535 = Program Step

Positive Response: OK

Negative Response: ExxE

Program Operation Interruption

Command interrupts program table operation.

Positive Response: OK

STOP

Command operation equivalent to /START-

STOP signal input operation.

Program Reset

Command resets reserved program step when | Positive Response: OK
PGMRES program operation is interrupted.

Command operation equivalent to PGMRES
signal input operation.
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6.5.6 Monitor and Function Commands

Table 6.10: Monitors and Functions

Serial Command Function / Description Answer

Positive Response:

Returns one of the followings depending on its status:

ATM [SP]A. xx [SP] [CR] [LF] (xx: SGDH Alarm/Warning
Code)

ALM][SP] ExxA [SP] [CR] [LF] (ExxA: NS600 Alarm Code)
ALM [SP] P-OT [SP] [CR] [LF]

SP] N-OT [SP] [CR] [LF]

SP] P-LS [SP] [CR] [LF]

N-LS [SP] [CR] [LF]

BB [SP] [SP] [SP] [CR] [LF]

HOLD [SP] [CR] [LF]

INPOS [CR] [LF]

NEAR [SP] [CR] [LF]

RUN [SP] [SP] [CR] [LF]

. [SP] [SP] [SP] [SP] [CR] [LF]

ALM[

ALM[
ATM Alarm or Warning Read ALM [SP
ALM [SP
ALM [SP
ALM [SP
[SP
M [SP
[SP

S
S

[t e e et et W W et Wt Wl |

AIM
AL
ATM

Positive Response:
Returns one of the following:

AT M1 =NONE [CR] [LF] No Alarm.
Alarm History Read ATMI = A xx [CR] [LF] Specific SGDH alarm.
AT M1 =ExxA [CR] [LF] Specific NS600 alarm.

Negative Response:
ExxE

Positive Response:
Returns one of the following:

ERR Error Read ERR [SP] NONE [SP] [CR] [LF] NO error.

Isplgs doly e labat o ERR [SP] EXE [SP] [CR] [LF] Specific error.

Positive Response:
IN1=01010101 [CR] [LF]
J: Photocoupler OFF

1: Photocoupler ON

bit 0: /S-ON

bit 1: /SELS

N1 SGDH Input Signal Monitor bit 2: P-OT

bit 3: N-OT

bit 4: /DEC

bit 5: /SEL6

bit 6: /RGRT

bit 7: 0 (fixed)

Note: Response sent as characters. not as one byte.
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Table 6.10: Monitors and Functions

Serial Command Function / Description Answer
Positive Response:
IN2=01010101 [CR] [LF]
J: Photocoupler OFF
1: Photocoupler ON
bit 0: MODE 0/1
. . bit 1: /START-STOP:/HOME
NS600 InputS | Monitor . ,
IN2 HpHt Signat Hottor bit 2: /PGMRES:/JOGP
bit 3: /SEL0:/JOGN
bit 4: /SEL1:/0G0
bit 5: /SEL2:/JOGL
bit 6: /SEL3:/JOG2
bit 7: /SEL4:/JOG3
Note; Response sent as characters, not as one byte.
NS600 Side Input Signal Reservation
(00000000 6 bbbbbbbb
o LILIII111)
0: Photocoupler OFF
1: Photocoupler ON i, .
bit 0: /MODE 0/1 Positive Response: OK
bit 1: /START-STOP:/HOME .
bit 2: /PGMRES:/TOGP Negative Response: EXXE
bit 3: /SEL0:/JOGN
bit 4: /SEL1:/OGO
IN2TESTbbbbbbbb | bit 5: /SEL2;/TOG1
bit 6: /SEL3:/JOG2
bit 7: /SEL4:/JOG3
Send IN2TESTEND fo It i . ..
e 0 fecogtuze Return Error ESGE when bbbbbbbb is less than 8 digits.
CN4 inputs.
Note: Sigma II Indexer inputs (CN4-
3,5.7,9,11, 13,15, 17) are not rec-
ognized when the IN2TESTbbbbbbbb
command is used. Cycle power to re-
enable these inputs.
Positive Response: OK
POUT [SP] ANANA [CR] [LF]
A output active
N: output inactive
. o Z: output dependent upon zone table
POUT POUT Monitor bit 0: /POUT 0
bit 1: /POUT 1
bit 2: /POUT 2
bit 3: /POUT 3
bit 4: /POUT 4
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Table 6.10: Monitors and Functions

Serial Command Function / Description Answer
Positive Response:
OUTL =01010101 [CR] [LF]
0: Photocoupler OFF
1: Photocoupler ON
bit 0: ATM
bit 1: /WRN
OUT | SGDH Side Output Signal Monitor bit 2: /BK
bit 3: /S-RDY
bit 4: AT01
bit 5: AT 02
bit 6: AT.03
bit 7: 0 (fixed)
Note: Response sent back as characters. not as one byte.
Positive Response:
OUT2 =01010101 [CR] [LF]
0: Photocoupler OFF
1: Photocoupler ON
bit 0: /INPOSITION
bit 1: /POUTO
; : 3 bit 2: /POUT!
5 :
OouT 2 NS600 Side Output Signal Monitor bit 3 /POUT2
bit 4: /POUT3
bit 5: /POUT4
bit 6: 0 (fixed)
bit 7: 0 (fixed)
Note: Response sent back as characters, not as one byte.
NS600 Side Output Signal Reserva-
tion
(000000 & bbbbbb 6 111111)
O: Photo Coupler OFF
1: Photo Coupler ON
bit 0: /INPOSITION
bit 1: /POUTO
bit 2: /POUT1
OUT2TESTbbbbbb | bit 3: /POUT2
bit 4: /POUT3 22z
bit 5- POUT4 Positive Response: OK
bit 6: 0 (fixed) ;
. : Negative R :ExxE
bit 7: 0 (fixed) S
Send OUT2TESTEND tor i . ..
= O SCOBMIZE | Return Error ESGE when bbbbbbbb is less than § digits.
CN4 outputs.
Monitor Read Positive Response:
MONn Same as STS ~ RDST.
(lonoll) Same as the following STS/MONI1 ~
RDST/MONI1 monitors. Negative Response: ExxE
55 Positive Response:
Current Issue (commanded) Position e
=+ 1234567
PUN or MON| Monitor RENES IR
[reference units]
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Table 6.10: Monitors and Functions

Serial Command

Function / Description

Answer

PER or MON2

Position Error Monitor
[reference units]

Positive Response:
PER = + 12345678 [CR] [LF]

Negative Response: ExxE

NEB or MON3

Motor Speed Monitor
[rpm]

Positive Response:
NFB =+ 12345678 [CR] [LF]

Negative Response: ExxE

NREF or MON4

Speed Reference Monitor
[rpm]

Positive Response:
NREF =+ 12345678 [CR] [LF]

Negative Response: EXXE

TREF or MON3S

Torque Reference Monitor
[%0 rated torque]

Positive Response:
TREF =+ 12345678 [CR] [LF]

Negative Response: ExxE

STS or MONG6

Status Flag Monitor

Positive Response:

STS = 1010101 [CR] [LF]

bit 0: 1 in INPOSITION

bit I: 1 in NEAR

bit 2: 1 in DEN (Command Position Complete)

bit 3: 1 in HOLD or Program Interruption

bit 4: 1 in Program Operation in Progress

bit 5: 1 in Current Limitation

bit 6: 1 when Main Power ON

Note: Response sent as characters, not as one byte.

PFB or MON7

Current Motor (actual) Position Moni-
tor
[reference units]

Positive Response:
PFB =+ 12345678 [CR] [LF]

POS or MONS

Target Position Monitor
[reference units]

Positive Response:
POS = + 12345678 [CR] [LF]

‘When using an incremental position reference, monitor shows

target position (absolute position from 0).

DST or MON9

Target Distance Monitor
[reference units]

Positive Response:
DST =+ 12345678 [CR] [LF]

‘When using an incremental position reference, monitor shows

reserved relative distance.

RPOS or MON10

Registration Target Position Monitor
[reference units]

Positive Response:
RPOS =+ 12345678 [CR] [LF]

RDST or MON11

Registration Target Distance Monitor
[reference units]

Positive Response:
RDST = 12345678 [CR] [LF]
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Table 6.10: Monitors and Functions

Serial Command Function / Description Answer
Program PGMSTEP Pass Through -
Monitor Positive Response:
=+ 12345
PGMSTEP PGMSTEP 12345 [CR] [LF]
Displays the current program step in
progress
Program EVENT Lapse of Time
Monitor Positive Response:
=4 173
EVIIME [ms] EVTIME =+ 12345 [CR] [LF]
Displays elapsed time of event condi-
tion time delay.
Program LOOP Pass Through Moni- ..
bt = = Positive Response:
=+ 12345
LOOP LOOP 12345 [CR] [LF]
Displays current loop of program step
in progress
RMS Torque Monitor
[%0] Positive Response:
TRMS = +12345678 [CR] [LF]
TRMS
Value for the rated torque as 100%.
Displays effective torque in 10 second | Negative Response: EXXE
cyeles.
Regenerative Load Ratio Monitor
[%0] Positive Response:
=+17345 ¥
S— ~ |RGRMS =+12345678 [CR] [LF]
Value for the processable regenerative
power as 100%. Displays effective Negative Response: ExxE
power in 10 second cycles.
DB Load Ratio Monitor
0,'
[%] Positive Response:
=+]23¢ ;
DBRMS Value for the processable power when DHRME=H2345678 [CR] TLE]
: p ; o
d){narmc brake is applied as 100%. Negative Resporse: BxxE
Displays effective power in 10 second =
cycles.
Positive Response:
= 23 i i i
VER NS600 Software Version Display VER = 00001234 [CR] [LF] (Display in Hexadecimal)
Positive Response:
. . i ; i
S E SGDH Type Code (xx02H) Display SVTYPE: 00001234 [CR] [LF] (Display in Hexadecimal)
Negative Response: ExxE
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Table 6.10: Monitors and Functions

Serial Command Function / Description

Answer

MTTYPE Motor Type Display

Positive Response:
MTTYPE = 00000001 [CR] [LF] (Display in Hexadecimal)

Servomotor Model
00 =SGMAH

01 = SGMPH

02 = SGMSH

03 = SGMG

06 = SGMUH

Voltage

00 = 100VAC
01 =200VAC
02 = 400VAC

Negative Response: ExxE

Motor Capacity Display

MTSIZE
. [x 10W]

Positive Response:
MTSIZE = 12345678 [CR] [LF] (Display in Hexadecimal)

Negative Response: ExxE

PGIYPE PG Type Display

Positive Response:
MTSIZE = 00000110 [CR] [LF] (Display in Hexadecimal)

000D = 13-bit incremental
0011 = 17-bit incremental
0110 = 16-bit absolute
0111 = 17-bit absolute

Negative Response: ExxE

SVYSPEC SGDH Y Spec. No. Display

Positive Response:
SVYSPEC = 12345678 [CR] [LF]

Negative Response: ExxE

SVVER SGDH Software Version Display

Positive Response:
VER = 00001234 [CR] [LF] (Display in Hexadecimal)

Negative Response: EXXE

PGVER PG Software Version Display

Positive Response:
VER = 00001234 [CR] [LF] (Display in Hexadecimal)

Negative Response: ExxE

TYPE NS600 Type Code (0600H) Display

Positive Response:
TYPE = 00001234 [CR] [LF] (Display in Hexadecimal)

YSPEC NS600 Y Spec. No. Display

Positive Response:
YSPEC = 12345678 [CR] [LF]

STIFF Rigidity Monitor

Positive Response:
STIFF = 12345 [CR] [LF]

Negative Response: ExxE

STIFFd Rigidity Reservation

(l1odé 10)

Positive Response: OK

Negative Response: ExxE
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Table 6.10: Monitors and Functions

Serial Command Function / Description Answer
Positive Response: OK
ABSPGRES Absolute PG Reset
Negative Response: ExXE
Positive Response: OK
MLTLIMSET Multi Turn Limit Setting
Negative Response: ExXE
Positive Response: OK
ALMTRCCLR Alarm Trace Clear
Negative Response: ExXE
Positive Response:
. A INERTIA = 12345 [CR] [LF
INERTIA Auto-tuning Inertia Display 3 [CRILF]
Negative Response: ExXE
Positive Response: OK
TUNESTORE Auto-tuning Inertia Save
Negative Response: ExXE
. ) Positive Response: OK
conzmro | or ez
! Negative Response: ExXE
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7.1 Basic Operation

This section provides information on the basic operation of the digital operator for setting
operating conditions. All parameter settings and motor operations can be executed by sim-
ple, convenient operations.

Additional information on using the digital operator is available in engineering document
“Using the Digital Operator with the Sigma II Indexer” (pub. #eng/01.054/MCD).

Also, refer to the Sigma II User’s Manual for information on using the digital operator
with the SGDH servo amplifier.

7.1.1 Connecting the Digital Operator

There are two types of digital operator. One is a built-in operator incorporating a
panel indicator and switches located on the front panel of the servo amplifier. This
type of digital operator 1s also called a panel operator. The other one is a hand-held
operator (1.e., the JUSP-OP02A-1 digital operator), which can be connected to either
the servo amplifier through connector CN3 or to the indexer through connector CN7.
Only the servo amplifier’s parameters, monitors, and functions can be accessed
when using the built-in operator or the digital operator connected through connector
CN3. However, all of the parameters, monitors, and functions of both the servo
amplifier and indexer, including the indexers tables, can be accessed from the digital
operator connected through connector CN7.

There 1s 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.

Built-in Panel Operator Servo Amplifier Hand-held Digital Operator
( po— JUSP-0102A-1
SEavoaca oy SGDH- o “
SGDH s j——

A !

ERIDE 818181818, T ER
: il s 1-‘53
CPO®, R =&
&aks:

J
)
v

* [_
B

I
I

Note: If the hand-held digital operator is connected to the servo amplifier or indexer. the built-in panel oper-
ator does not display anything.
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7.1.2 Functions

The digital operator can be used for parameter settings, operating references, and

status displays.

This section provides information on the keys and their functions available from the

initial displays.

(5] ‘

e v e )

Key

Name

Function

SHREE

RESET Key

Press this key to reset the servo
alarm

Caen ()
@A)
O~

Lt

DSPL/SET Key

* Press this key to select the sta-
tus display mode, auxiliary
function mode, parameter set-
ting mode, or monitor mode.

» This key is used for data selec-
tion in parameter setting mode

o

-

DATA/ENTER Key

Press this key to set each param-
eter or display the set value of
each parameter.

Value
Change/
JOG Key

Up Arrow Key

Press this key to increase the set
value. This key is used as a forward
start key in JOG operation.

«

Down Arrow Key

Press this key to decrease the set
value. This key is used as a reverse
start key in JOG operation.

&~

Digit
Select
Key

Right Arrow Key

=

Left Arrow Key

* Press this key to select the digit
to be changed. The selected
digit flashes.

* Press the Right Arrow key to
shift to the next digit on the
right.

* Press the Left Arrow key to
shift to the next digit on the left.

D]

SVON Key

Press this ke% to perform the JOG
operation with the digital operator.
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Built-in Panel Operator

Seom
Key Name Function
Ellgg * Press this key to set parame-
; ters or display the set values of
eree @ Up Arrow Key parameter?a. :
A

* Press the Up Arrow key to
increase the set value.

* Press the Down Arrow key to
decrease the set value.

Down Arrow Key * Press the Up and Down Arrow

keys together to reset a servo

alarm.

2O

Press this key to select the status

indicator mode, auxiliary function
MODESET Kay mode, parameter setting mode, or
SseT monitor mode.

C

* 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.

DATA/SHIFT Key

A

DATA/

Note: The panel display may be blank for up to 3 minutes each time control power is applied. The servo sys-
tem is still operational. Monitor the STS status LED for alarm conditions.
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7.1.3 Resetting Servo Alarms

Servo alarms can be reset using the digital operator.

Using the Hand-Held Digital Operator

Press the RESET key in status display mode.
Only SGDH servo amplifier alarms can be cleared by the digital operator connected

through connector CN3. All alarms can be cleared by the digital operator connected
through connector CN7.

The servo alarm will be reset if the control power supply is turned OFF.

» If an alarm is ON. reset the alarm after eliminating the cause of the alarm first. Refer to Chapter 9 Troubleshooting.
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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 and indexer in operation and setting a variety of parameters and operation refer-
ences.

The status display. auxiliary function, parameter setting, monitor modes, and table settings
are the basic modes. As shown below, the mode is selected in the following order by press-
ing the key.

Hand-held Digital Operator Panel Operator
Press the DSPL/SET Key. Press the MODE/SET Key.
The basic mode changes. The basic mode changes.

Power ON

\

Status Display Mode [ :- b h ]

-

Auxiliary Function Mode [IC i

Ca
Co
&

e

i i
Parameter Setting Mode [‘D HILI' 4 U]

-

> |
Monitor Mode [Ll' |

1
—/

S -

Program Table Setting Mode P m] GlD D ]

=

Zone Table Setting Mode [E',DG I

\{

Jog Speed Table Setting Mode | Lfl]!:' G D D

C
=

Digital Operator via CN7 only

Additional information regarding each mode is available in engineering document, “Using
the Digital Operator with the Sigma II Indexer” (pub.#eng/01.054/MCD)
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8.1 Dimensions of the JUSP-NS600 Indexer are shown below.

Dimensional Drawing Units in mm (inches).

| Oag

[—]

|

20 (0.79)

| ;| 0o

~I=C) L—en
—
|
[

OO

YASKAWA |
7 A World of Automation Selutions™ @ %9

ol ko ||lcfT—JEo||#| |[cdT ko
|
|

e

| 24 (0.94) 1 (0.039) 128 (5.04)
> |« -

Approximate mass: 0.2 Kg (0.44 |b.)
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Troubleshooting Problems with No Alarm Display

9.1 Troubleshooting Problems with No Alarm Display

Use the tables below to identify the cause of a problem that causes no alarm display and fol-
low 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 pro-

cedure.

Table 9.1: Troubleshooting Table with 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 connectors
(CNI1, CN2, CN4, CN6).

Tighten any loose parts.

Connector (CN1, CN4, CN6)
external wiring incorrect

Check connector (CN1, CN4,
CN6) external wiring

Refer to connection diagram and
correct wiring.

Servomotor or encoder wir-
ing disconnected.

Reconnect wiring

Overloaded

Run under no load.

Reduce load or replace with
larger capacity servomotor.

Servo not enabled

Turn /S-ON input ON or use the
SVON command

P-OT and N-OT inputs are
turned OFF.

Refer to section 5.2.2.

Turn P-OT and N-OT input sig-
nals ON.

Software position limit (P-LS
or N-LS) reached.

Check error code from JUSP-
NS600

Check position of motor and
move off of the position limit.

No position reference

Check error code from JUSP-
NS600

Reserve a position reference
before a program start.

Servomotor moves
suddenly, then
stops

Servomotor or encoder wir-
ing incorrect.

Refer to Chapter 3 of Sigma IT
Servo System User’s Manual.

Unstable servomo-
tor speed.

Defective wiring connection
to the motor.

Check the connections of the
power lead (U-, V-, and W-
phases) and the encoder connec-
tors.

Tighten any loose terminals or
connectors

Servomotor
vibrates at approxi-
mately 200 to

Speed loop gain value too
high.

Reduce speed loop gain (Pnl100)
preset value.

overshoot on start-
ing and stopping.

400Hz.
Reduce speed loop gain (Pnl100)
Speed loop gain value too preset value.
. . high. Increase integration time con-
High rotation speed

stant (Pnl0l).

Speed loop gain is too low
compared to position loop
gain.

Increase the value of parameter
Pnl00 (speed loop gain).
Reduce the integration time con-
stant (PnlOl).
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Troubleshooting Problems with No Alarm Display

Symptom

Cause

Comment

Solution

Servomotor over-
heated

Ambient temperature too high

Measure servomotor ambient
temperature.

Reduce ambient temperature to
40°C maximum.

Servomotor surface dirty

Visual check

Clean dust and oil from motor
surface.

Overloaded

Run under no load.

Reduce load or replace with
larger capacity servomotor.

Abnormal noise

Incorrect mechanical mount-
ing

Servomotor mounting screws
loose?

Tighten mounting screws.

Coupling not centered?

Center coupling.

Coupling unbalanced?

Balance coupling.

Bearing defective

Check noise and vibration near
bearing.

Consult your Yaskawa represen-
tative if defective.

Machine causing vibrations

Foreign object infrusion, dam-
age, or deformation of sliding
parts of machine.

Consult with machine manufac-
turer.
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9.2 Sigma ll Indexer Status Display Table
9.2.1 Sigma Il Indexer Alarm Status Display Table

Indexer | Status! | Panel’ : ALM? /WARN? Motor :
! Detail : g Reset’
Status Code Display Output Display Operation
Follow Follow
c o s atl S n
AXX AXX SGDH Alarm Activation Alarm SGDH OFF Servo OFF SGDH
Internal Flash M Alarm (Detected
CPF00 | AEO ermal tash Viemory Alarm (Detecte OFF OFF | ServoOFF | NO
only during initialization)
EI2A AFEF Firmware Execution Alarm OFF OFF Servo OFF NO

Firmware Version Unmatched (Only dur-
ing initialization)

El3A AEF OFF OFF Servo OFF NO
Firmware version does not match hard-
ware version.

pigs | e | 22 Checksamhlann (Dotogted OFF OFF | ServoOFF | NO
only during initialization)

Parameter Version Unmatched (Detected
only during initialization)

EI5A A.EF OFF OFF Servo OFF NO
Parameter version does not match firm-
ware version

Parameter “*Out of Range™ Alarm
(Detected only during initialization)

i Value set in parameter is out of range.
Alam™ | gi16a | AEF Example: OFF OFF Servo OFF NO
If Pn81D = Home Position exceeds
Pn8IB=P-LS or Pn81C =N-LS when
Pn81A Moving Method = 1, 2 or 3, then
alarm E16A will occur.

Initial Communication Alarm between
NS600 and SGDH (Detected only during
initialization)

Communication between SGDH and
NS600 failed during initialization.
Example:

In the case of an absolute encoder, if CN3
is being used at power-on, the alarm
EL7A will occur. NS600 cannot get the
initial absolute position data from SGDH
when CN3 is in use.

El7A AEO OFF OFF Servo OFF NO

Communication (after initialization)
Alarm between NS600 and SGDH

EI8A AE2 Communication between SGDH and OFF OFF Servo OFF YES
NS600 failed. Watchdog timer checks
communication between NS600 and
SGDH.
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Sigma II Indexer Status Display Table

9.2.1 Sigma Il Indexer Alarm Status Display Table

Indexer
Status

Status!
Code

Panel
Display

Detail

ALM?
Output

Motor
Operation

/WARN?

5
Display Reset

EI9A

AFEF

Program Checksum Alarm (Detected
only during initialization)
Example: Power loss during PGM-

STORE, results in corrupt program table.

OFF

OFF Servo OFF YES

ElAA

AFEF

Program Version Unmatched (Detected
only during initialization)

Index table version does not match firm-
ware version.

OFF

OFF Servo OFF YES

EIBA

AEF

Program “Out of Range” Alarm
(Detected only during initialization)

Value set in program table is out of range.

OFF

OFF Servo OFF YES

EICA

A.EF

ZONE Table Checksum Alarm (Detected
only during initialization)

OFF

OFF Servo OFF

EIDA

A.EF

ZONE Table Version Unmatched
(Detected only during initialization)

Zone table version does not match firm-
ware version.

OFF

OFF Servo OFF YES

Alarm?®

EIEA

ZONE Table “Out of Range™ Alarm
(Detected only during initialization)

Value set in zone table is out of range.

OFF

OFF Servo OFF YES

EIFA

A.EF

JOG Speed Table Checksum Alarm
(Detected only during initialization)

OFF

OFF Servo OFF YES

E21A

JOG Speed Table Version Unmatched
(Detected only during initialization)

Jog speed table version does not match
firmware version.

OFF

OFF Servo OFF

E22A

JOG Speed Table “Out of Range™ Alarm
(Detected only during initialization)

Value set in jog speed table is out of
range.

OFF

OFF Servo OFF YES

E23A

AFEF

Insufficient Registration Distance Alarm

The reserved registration distance is too
small compared to the distance it takes
the motor to decelerate to the reserved
registration speed.

OFF

OFF Servo OFF YES

Notes:

Status Codes are displaved via the Sigma IT Indexer JUSP-NS600. (CN7-digital operator. CN6-
response to serial commands ALM and ERR or denial response to other commands).
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ra

n

The Panel Display is the built-in panel display on the SGDH Servo Amplifier. The panel display may
be deleted depending on the communication status between the SGDH and the JUSP-NS600.

OFF: Output transistor is OFF = Alarm status

ON: Output transistor is ON = No alarm.

Alarms continue to keep their status until they are released.

OFF: Output transistor is OFF= No error/warning.
ON: Output transistor is ON = Error/Warning Status.

Errors and Warnings are displayed for 2 seconds only.

Some alarms cannot be reset by the panel display, digital operator. or serial command ARES. Elimi-
nate the cause of the alarm and then cycle the power supply to reset the alarms.

A.9x is a SGDH Warning code. Refer to 8.3.1 SGDH Servo Amplifier Alarm Display Tuable.
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9.2.2 Sigma Il Indexer Error/Warning Status Display Table

Indexer Status! | Panel’ Detil ALM? | /WARN? Motor
Status Code Display Output Display Operation
E41E AOF Program Table Save Failure Error ON ON No Change
E42E AOF ZONE Table Save Failure Error ON ON No Change
E43E AOF JOG Speed Table Save Failure Error ON ON No Change
E44E AOF Program Table Checksum Error ON ON No Change
E46E AOF JOG Speed Table Checksum Error ON ON No Change
Serial Communication Receiving Buffer
Overflow Error
E47E A9F . ON ON No Ch;
Buffer has a 100 command capacity. If over- ERnEe
flow error occurs, then all commands stored
in the buffer are cleared.
E4RE AOF Serial Communication Parity Error ON ON No Change
E49E AOF Serial Communication Framing Error ON ON No Change
E4AE AOF Serial Communication Overrun Error ON ON No Change
EABE AOF Moving Disable Error due to ON ON No Change
P-OT
FACE AOF l\iIO\fmg Disable Error due to ON ON Mo Cliige
4 N-OT
Error
EADE AOF Moving Disable Error due to ON ON No-Chinge
P-LS
Moving Disable Error due t
E4EE | ASF “oving Disable Lior due o ON ON No Change
N-LS
EAFE AOF Position Reference “Out of Range™ Error ON ON No Change
Position Non Reservation Error
ESIE A9E A position must be reserved before a ST ON ON No Change
command.
Registration Distance Non Reservation
Error
E52E A9F ON ON No Change
A registration distance (RDST) must be
reserved before a RS command.
Move Reference Duplication Error
New positioning move command sent
ES3E AOF before previous commanded positioning ON ON No Change
move complete. Previous commanded posi-
tioning move must be complete before com-
manding a new positioning move.
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9.2.2 Sigma ll Indexer Error/Warning Status Display Table

Indexer Status! | Panel? o ALM? [WARN? Motor
Status Code Display Output Display Operation

Servo ON Incomplete Error
ES4E A9F ON ON No Change
Servo is not enabled. Turn servo on.

Servo ON Failure Error

SGDH failed to turn ON servo. Check to see
if main power is ON or if SGDH is in the

ESSE A9F ON ON No Change
alarm state.
Cannot execute a ST. start. command during
program operation, etc.
Serial Communication Non Definition
ESGE | AOF Commang Birar ON ON No Change

Command syntax error.

Address *“Out of Range” Error
E5TE AO9F ON ON No Change
Serial command address is out of range.

Data *“Out of Range™ Error
ESSE A9F ON ON No Change
Serial command data is out of range.

4
Error L .
Communication Failure Error between

NS600 and SGDH
BaE 3B Communication error between NS600 and oN G Boi i
SGDH. Cannot send commands via CNG
when CN3 is in use.

Execution Disable Error while Servo ON

Some functions can only be executed when
servo is off:

1) Origin search (Fn003)

ESAE AOF 2) Absolute encoder reset (Fn008 or ON ON No Change
ABSPGRES)

3) Jog mode operation (Fn002)

4) Automatic zero adjustment of motor cur-
rent detection signal (FnOOE or CURZERO)
5) Ofiline auto-tuning

Execution Disable Error while Alarm Acti-

vated

E5SBE A9F i ON ON No Change
Servo is in an alarm state. Clear alarm

before sending a SVON, servo ON. com-

mand.
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9.2.2 Sigma ll Indexer Error/Warning Status Display Table

Indexer Status! | Panel? o ALM? [WARN? Motor
Status Code Display Output Display Operation
Execution Disable Error while Main Power
OFF
ESCE A9F . . . ON ON No Change
Main power is off. Restore main power =
before sending a SVON, servo ON, com-
mand.
Homing Method Non Reservation Error
ESDE A9F No homing method is reserved. Set ON ON No Change
Pn823 Homing Method = 1, 2 or 3.
ESEE AOF Error during Program Operation ON ON No Change
.
B Session Conflict Error
ESFE A9F ez ON ON No Change
Cannot execute a positioning command dur-
ing jog operation, eftc.
PG Non Coincide Error
EGIE AOF 1. Cannot execute absolute encoder specific ON ON No Change

commands with an incremental encoder.
2. Cannot execute a homing routine with an
absolute encoder. etc.

E62E AOF Error due tq no A. CC (Multi-turn Limit was ON ON No-Chinge
executed without A. CC)

Warning” AXX A9x SGDH Warning Activation Warning ’ ON ON No Change
S Forward
Pot o P-OoT® ON OFF Motion
Over Prohibited
Travel® bb or Reverse
not o N-OT? ON OFF Motion
Prohibited
bb or Forward
PLS un P-LS ON OFF Motion
Software Prohibited
Limit’ b o Reverse
nLs mnm N-LS ON OFF Motion
Prohibited
bb bb Servo OFF ON OFF -
Normal
mn mn Servo ON ON OFF -
Notes:

1. Status codes are displayed via the Sigma IT Indexer JUSP-NS600. (CN7-digital operator, CN6-
response to serial commands ALM/ERR or denial response to other commands).
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ra

n

The Panel Display is the built-in panel display on the SGDH Servo Amplifier. Operation panel dis-
play may be deleted depending on the communication status between SGDH and NS600.

OFF: Output transistor is OFF = Alarm status
ON: Output transistor is ON = No alarm.
Alarms continue to keep their status until they are released.

OFF: Output transistor is OFF= No error/warning.

ON: Output transistor is ON = Error/Warning Status.

Errors and Warnings are displayed for 2 seconds only.

Over Travel and Software Limits continue to keep their status until they are released.

P-OT/N-OT is detected by the JUSP-NS600. SGDH does not detect P-OT/N-OT signals, therefore
both “pot™/“not™ is not displayed in the operation panel. Error is displayed on the JUSP-NS600 when

a moving reference is received.

A .9x is a SGDH Warning code. Refer 7.3.2 SGDH Servo Amplifier Warning Display Table.

9-10



Sigma II Indexer User’s Manual

SGDH Servo Amplifier Status Display Tables

9.3 SGDH Servo Amplifier Status Display Tables

9.3.1 SGDH Servo Amplifier Alarm Display Table

A summary of alarm displays and alarm code outputs is given in the following table.

Alarm Code Output

Alarm ALM ; o
isol Alarm Name Description
Display | A101 | ALO2 | ALo3 | Output
EEPROM data of servo amplifier is
A.02 - -Breakdown
Parameter Breakdown T ——
X653 Main Circuit Encoder Detection data for power circuit is abnor-
T Error mal.
OFF OFF OFF OFF
A04 ) ) . o The parameter setting is outside the
’ Lorameter Setting bimos allowable setting range.
A0S Servomotor and Ampli- Servo amplifier and servomotor capaci-
T fier Combination Error ties do no match each other.
Overcurrent or Heat Sink | AR overcurrent flowed through the IGBT.
Al0 ON OFF OFF OFF it Heat sink of servo amplifier was over-
Overheate Fisatad.
A.30 Regeneration Error Regenerative circuit is faulty
: Detected Regenerative resistor is faulty.
ON ON OFF OFF
A32 ek Ciaaa Regenerative energy exceeds regenera-
T g tive resistor capacity.
A0 — Main circuit DC voltage is excessively
’ 5 high.
OFF OFF ON OFF
Adl Undetvoltase Main circuit DC voltage is excessively
’ g low.
Rotational speed of the motor is exces-
AS N J rer: . :
A5l O OFF ON OFF Overspeed sively high.
The motor was operating for several sec-
ATl Overload: High I oad onds to several tens of seconds under a
torque largely exceeding ratings.
The motor was operating continuously
72 rerload: Low xceeding ratin
A Overload: Low Load under a torque largely exceeding ratings
- - ‘When the dynamic brake was applied,
ON ON ON OFF ; : - :
A73 Dynamic Brake Overload | rotational energy exceeded the capacity
of dynamic brake resistor.
A74 Overload of Surge Cur- The main circuit power was frequently
o rent Limit Resistor turned ON and OFF.
The heat sink of servo amplifier over-
ATA ink Over =
Heat Sink Overheated —
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Alarm Alarm Code Output ALM o
. Alarm Name Description
Display ALOL ALO? | ALO3 | Output
Absoliits Eficoder All the power su pplies for tJJe absolute
A8l o = encoder have failed and position data was
Backup Error cleared
i Encoder Checksum The checksum results of encoder memory
o Error” is abnormal.
A 83 Absolute Encoder Battery | Battery voltage for the absolute encoder
o Error has dropped.
Absolute Encoder Data
Ag4 * Received absolute data is abnormal.
Error
A S5 OFF OFF OFF OFF Absolute Encoder Over- The encoder was rotating at high speed
T speed when the power was turned ON.
AS6 Encoder Overheated T.he internal temperature of encoder is too
high.
Abl Reference Speed Input The A/D converter for reference speed
’ Read Error input is faulty.
AbD Reference Torque Input The A/D converter for reference torque
T Read Error input is faulty.
A system error occurred in the servo
A.bF ; m ;
System Alarm amplifier.
ACl Servo Overrun Detected The servomotor ran out of control.
Absolute Encoder Clear B T T— -
AGS Error and Multi-Tum The multi-turn for the absolute encoder
# : * was not properly cleared or set.
Limut Setting Error
ACO ON OFF ON OFF Encoder Communications | Communications between servo amplifier
o Error and encoder is not possible.
ACA Encoder Parameter Error. | Encoder parameters are faulty.
ACh d hoback Brmos™ Contents of communications with
- Fapoder Eaters B encoder is incorrect.
Multi-Turn Limit Dis- Different multi-turn limits have been set
AcCC ON OFF | ON OFF - : .
agreement in the encoder and servo amplifier.
Ado ON ON OFF OFF Position Error Pulse Position error pulse exceeded parameter
' ) Overflow (Pns05).
; One phase is not connected in the main
AFl OFF ON OFF OFF Power Line Open Phase p
power supply
.. L . -
CPF00 ‘ Digital Operator Trans- Digital oPelatm .[ JUSP OPOJ% 2) fails to
Not Specified esien B communicate with servo amplifier (e.g.,
CPFOL mission Error CPU error).
A-- OFF OFF OFF ON Not an error Normal operation status
Notes:
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1. OFF:Output transistor is OFF.
ON: Output transistor is ON.

2. (*) These alarms are not reset by the panel display, digital operator, or serial command ARES. Elim-
inate the cause of the alarm and then turn OFF the power supply to reset the alarms.

3. (**) This alarm display appears only within the range of 30 to 1000W.

9.3.2 SGDH Servo Amplifier Warning Display Table
The correlation between warning displays and warning code outputs is shown in the follow-

ing table.
= Warning Code Outputs
W © . r 3
.auung Warning Name Meaning of Warning
Bisplay ALOL ALO2 ALO3
This warning occurs before either of the
rer ms (A.71 or A.72 s.
A0l ON OFF OFF Overload ov eli.oadlalfums (A71orA7 .} occurs. Ifthe
warning is ignored and operation continues,
a regenerative overload alarm may result.
This warning occurs before the regenerative
i rar - 2] - AT
A0 OFE ON OFF Regenerative over load alarm (A.S,_.l occurs. If the warning
Overload is ignored and operation continues. an over-
load alarm may result.
A03 ON ON OFF Low Batterv Low battery when used with an absolute
iy encoder.
10 9.2.2 Si <er Error/Warni
AOF OFF OFF OFF Indexer Error RAIEEI00. 2% ST Ma i e R Aing
Status Display Table
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STS Status LEDs

9.4 STS Status LEDs

Status Green LED Red LED
Control Power OFF OFF OFF
Parameter Automatic Setting in

Progress (Approx. 2 sec.) ON and OFF OFF
Normal ON OFF

Over Travel/Software Limit ON OFF

Reset in Progress

%Eiz fnﬁiiiillﬁliz;ligﬁlfrf SProgress ON and OFF No Change
Parameter Initialization in Progress

Error (2 seconds)/Warning No Change ON and OFF
Alarm OFF ON

Note: One multi-color LED (green and red) is located on the Sigma II Indexer indicated by STS.
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JUSP-NS600 Indexer Parameters

A.1 JUSP-NS600 Indexer Parameters

The following list shows JUSP-NS600 parameters and their settings

Table A.1: Indexer Parameters

Parameter
Number

Name

Unit

Setting Range

Default
Setting

Pn800

Serial Communi-
cation Protocol
(see note 1)

0=RS422

1=RS5422 + Echo Back

2 = RS485 Delimiter CR

3 = RS485 Delimiter CR + Echo Back per Character

4 = RS485 Delimiter CR + Echo Back per Command

5 = RS485 Delimiter CRLF

6 = RS485 Delimiter CRLF + Echo Back per Character
7 = RS485 Delimiter CRLF + Echo Back per Command

Pn801

Baud rate
(see note 1)

0=9600
1=19200
2=138400

Pn802

Answer

0 = OK = No Answer
1 = 0K = Answer

Pn803

/MODE 0/1
(see note 1)

0 = Close = Mode 0
1 =0Open = Mode 0
2 = Always Mode 0
3 = Always Mode 1

Pn804

/ISTART-STOP;
/HOME
(see note 1)

0 = Close = Program Start (Mode 0)
0 = Close = Homing Start (Mode 1)
1 = Open = Program Start (Mode 0)
1 =Open = Homing Start (Mode 1)
2 or 3 = No Program Start (Mode 0)
2 =No Motion (Mode 1)

3 = No Homing Start (Mode 1)

Pn805

/PGMRES;
JOGP
(see note 1)

0 = Open -> Close = Program Reset (Mode 0)
0 = Close = Jog Forward (Mode 1)

1 =Close -> Open = Program Reset (Mode 0)
1 =Close = Jog Forward (Mode 1)

2 or 3 = No Program Reset (Mode 0)

2 =No Motion (Mode 1)

3 =No Jog Forward (Mode 1)

Pn806

/SEL0;/JOGN
(see note 1)

0 = Close = Program Select (Mode 0)
0 = Close = Jog Reverse (Mode 1)

1 =Open = Program Select (Mode 0)
1 =0Open = Jog Reverse (Mode 1)

2 = Always Program Select (Mode 0)
2 =No Motion (Mode 1)

3 = No Program Select (Mode 0)

3 =No Jog Reverse (Mode 1)
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JUSP-NS600 Indexer Parameters

Table A.1: Indexer Parameters

Parameter
Number

Name

Unit

Setting Range

Default
Setting

Pn807

/ISEL1:/JOG0
(see note 1)

0 = Close = Program Select (Mode 0)
0 = Close = Jog Select (Mode 1)

1 = Open = Program Select (Mode 0)
1 =0Open = Jog Select (Mode 1)

2 = Always Program Select (Mode 0)
2 = Always Jog Select (Mode 1)

3 = No Program Select (Mode 0)

3 =No Jog Select (Mode 1)

Pn808

/SEL2:/JOG1
(see note 1)

0 = Close = Program Select (Mode 0)
0 = Close = Jog Select (Mode 1)

1 = Open = Program Select (Mode 0)
1 =0Open = Jog Select (Mode 1)

2 = Always Program Select (Mode 0)
2 = Always Jog Select (Mode 1)

3 = No Program Select (Mode 0)

3 =No Jog Select (Mode 1)

Pn809

/SEL3:/JOG2
(see note 1)

0 = Close = Program Select (Mode 0)
0 = Close = Jog Select (Mode 1)

1 = Open = Program Select (Mode 0)
1 =0Open = Jog Select (Mode 1)

2 = Always Program Select (Mode 0)
2 = Always Jog Select (Mode 1)

3 = No Program Select (Mode 0)

3 =No Jog Select (Mode 1)

Pn80A

/ISEL4:/JOG3
(see note 1)

0 = Close = Program Select (Mode 0)
0 = Close = Jog Select (Mode 1)

1 = Open = Program Select (Mode 0)
1 =0Open = Jog Select (Mode 1)

2 = Always Program Select (Mode 0)
2 = Always Jog Select (Mode 1)

3 = No Program Select (Mode 0)

3 = No Jog Select (Mode 1)

Pn80B

/S-ON
(see note 1)

0 = Close = Servo ON
1 = Open = Servo ON
2 = Always Servo ON
3 = Always Servo OFF

Pn80C

P-OT
(see note 1)

0 = Open = Forward OT Status
1= Close = Forward OT Status
2 = Always Forward OT Status
3 = Always Moveable

Pn80D

N-OT
(see note 1)

0 = Open = Reverse OT Status
1 = Close = Reverse OT Status
2 = Always Reverse OT Status
3 = Always Moveable

Pn80E

/DEC
(see note 1)

0 = Close = Zero-point Deceleration LS Start
1 = Open = Zero-Point Deceleration LS Start
2 = Always Zero-Point Deceleration LS Start
3 = No Zero-Point Deceleration LS Start
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Table A.1: Indexer Parameters

Parameter . . Default
Number Name Unit Setting Range Setting
PnSOF /RGRT ) 0 = Close = Registration Start 2 = No Registration 0
(see note 1) 1 = Open = Registration Start 3 = No Registration
Pn810 /INPOSITION 0 = Close = Positioning is Complete 0
" (see note 1) ) 1 = Open = Positioning is Complete
/POUTO 0 = Close = Active
P81l (see note 1) ) 1 =0Open = Active 0
/POUTI1 0 = Close = Active
Pn812 (see note 1) ) 1 =0Open = Active 0
/POUT2 0 = Close = Active
Pn813 (see note 1) ) 1 =0Open = Active 0
/POUT3 0 = Close = Active
Pn814 (see note 1) ) 1 =0Open = Active 0
/POUT4 0 = Close = Active
5 -
P8l (see note 1) 1 =0Open = Active 0
Pn816 /WARN 0 = Close = Error/Warning Status 0
" (see note 1) ) 1 = Open = Error/Warning Status
/BK 0 = Close = Brake Release
Pn817 (see note 1) ) 1 = Open = Brake Release 0
/S-RDY 0 = Close = Servo is Ready
Pn818 (see note 1) ) 1 =0Open = Servo is Ready 0
Overtravel (OT) 0 = Servo OFF (Same as setting in Pn001.0)
Pn819 Stop Method - 1 = Emergency Stop 0
(see note 1) 2 = Deceleration Stop
0 = Linear
PnSIA Moving Method 1 = Rotary (Shortest Path) 0
nots (see note 1) ) 2 = Rotary (Forward)
3 = Rotary (Reverse)
P-LS
Position Refer- Reference
Pn81B ence Forward Unit -99999999 ~ +99999999 +99999999
Limit
(see note 1)
N-LS
Position Refer- Ref
Pn81C ence Reverse Uii‘:rence -99999999 ~ +99999999 -99999999
Limit
(see note 1)
Pn81D Home Position | Reference 5559999 ~ 199999999 0
(see note 1) Unit
Positioning/Reg- | x1000
Pn8S1E istration Speed Reference 1 ~99999999 1000
(see note 1) Unit/min.
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Table A.1: Indexer Parameters

Parameter . . Default
Number Name Unit Setting Range Setting
x1000
Pn81F Acceleration Reference | 1 _ 99999999 1000
Unit/min/
ms.
x1000
Pn820 Deceleration Reference | 1 _ 99999999 1000
Unit/min/
ms.
/INPOSITION Reference
Pn821 Width Unit 0~ 99999 1
. Reference
Pn822 Near Width . 0~ 99999 1
Unit
0 =No Homing
. _ 1 =/DEC and C-phase
Pn823 Homing Method | - 2 /DEC only 0
3 = C-phase only
Pn&24 Homing Direction | - 0= Forward 0
1 =Reverse
Homine Movi x1000
Pn825 Oming VIOVIRE | Reference | 1~99999999 1000
Speed s
Unit/min.
Homin x1000
Pn826 A ro*f:h Speed Reference 1 ~99999999 1000
PProAcht 5p Unit/min.
Homine C x1000
Pn827 oming treep Reference | 1~99999999 1000
Speed s
Unit/min.
Homing Final
Pn828 . Reference -99999999 ~ 99999999 0
Move Distance .
Unit
0 = Close = Program Select (Mode 0)
Pn833 /ISELS ) 1 =Open = Program Select (Mode 0) 0
(See note 1) 2 = Always Program Select (Mode 0)
3 = No Program Select (Mode 0)
0 = Close = Program Select (Mode 0)
Pn834 /SEL6 1 =Open = Program Select (Mode 0) 0
" (See note 1) ) 2 = Always Program Select (Mode 0)
3 = No Program Select (Mode 0)

Notes: 1. Parameters Pn800, Pn801, Pn803-Pn81E, Pn823, Pn833, Pn834 (parameters in bold) are offline parameters. After changing
these offline parameters, cycle power (or send serial command RES) to enable the new setting.

Pn802, Pn81F, Pn820, Pn821, Pn822, Pn824, Pn825, Pn826, Pn827, Pn828, are online parameters (parameters not in bold).

New settings become effective immediately.

2. Pn829 - Pn832 are reserved for programming software. Do not change these parameters.

3. Close = Photocoupler On

Open = Photocoupler OFF
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A.2 Servo Amplifier Parameters

The following list shows parameters and their settings when used with the Sigma IT Indexer

option unit.

Parameter . Setting Default Set-
Category Number Name Unit Range ting
Pn000 Function Selection Basic Switches o o 0010
(See note 3).
. Function Selection Application o o
Functlfon Pno01 Switches 1 (See notes 1 and 3). 0000
Selection Function Selection Abolicafi
Parameters unction Selection Application - -
Pn002 Switches 2 (See note 3). 0000
PR003 Fur?ctlon Selection Application o o 0002
Switches 3
Pn100 Speed Loop Gain Hz 1 to 2000 40
Pnl101 Speed Loop Integral Time Constant 0.01ms ;?Ztg[) 2000
Pn102 Position Loop Gain ! 1 to 2000 40
Pn103 Inertia Ratio % 0 to 10000 0
Pnl104 Not Used — — -
Pn105 Not Used — — -
Pnl06 Not Used — — -
Pnl107 Bias rpm 0 to 450 0
Pn108 Bias Width Addition ref. units 0to 250 7
Gain Pn109 Feed-forward % 0 to 100 0
Parameters 75 oA Feed-forward Filter Time Constant | 0.01ms 0106400 | 0
Pn10B Gain-related Application Switches | o 0000
(See note 3).
Pnl10C Mode Switch Torque Reference % 0 to 800 200
Pn10D Mode Switch Speed Reference rpm 0 to 10000
Pnl0E Mode Switch Acceleration 10rpm/s 0 to 3000
Pnl10F Mode Switch Error Pulse ref. units 0 to 10000
Pnl10 Online Autotuning Switches (See o o 0010
note 3.)
Pnlll Speed Feedback Compensation % 1 to 100 100
(See note 2).
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Category ;ﬁ:ﬂ:ﬂ Name Unit :Zt[:;g t[i);;ault Set-
Pnl12 % 0 to 1000 100
Pn113 — 0 to 10000 1000
Pnll4 — 0 to 400 200
Pnl15 — 0 to 1000 32
Pnll6 — 0 to 1000 16
Pnl17 % 20 to 100 100
Pnlls8 Reservgd parameters (Do not % 20 to 100 100

change.)

Pn119 5! 1 to 2000 50

Gain PnllA 0.1% 1 to 2000 1000

Parameters | pp11B Hz 1to 150 50
Pnl1C Hz 1 to 150 70
Pnl1D % 1 to 150 100
PnllE % 1 to 150 100
Pnll1F ms 1 to 2000 0
Pn120 0.01ms 1 to 51200 | O
Pni21 5;;:;‘;‘1 parameters (Do not Hz 1010250 | 50
Pn122 Hz 0 to 250 0
Pn123 % 0 to100 0
e e e e

. . 16 to

Pn201 PG Divider (See note 3). p/r 16384 16384
Pn202 E:;Egzg'ﬁo‘f:;; Ratio (Numera- | 11065535 | 4
Pn203 Electronic Gear Ratio (Denomina- - 1 1o 65535 1

Position tor) (See note 3).

Parameters | Pn204 Not Used — — -
Pn205 ll\'l ;nl;i;t)l.ll'n Limit Setting (See notes rev 0t 65535 65535
Pn206 Not Used — — -
Pn207 E’S{);;t[ilc:tle(; (;.ntrol Function Switches | o 0001
e ek
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Category ;ﬁ:ﬂ:ﬂ Name Unit :Zt[:;g t[i);;ault Set-

Pn300 Not Used — — —

Pn301 Not Used — — —

Pn302 Not Used — — —

Pn303 Not Used — — —
Speed Pn304 Not Used — — -
Parameters | pp305 Not Used — — —

Pn306 Not Used — — —

Pn307 Not Used — — —

Pn308 g‘;iifaife'j'ﬁ’“"”d Filter Time 0.01ms 01065535 | 0

Pn400 Not Used — — -

Pndo1 ;l"tzlr'lc:ue Reference Filter Time Con- 0.01ms 0 10 65535 100

Pn402 Forward Torque Limit % 0 to 800 800

Pnd03 Reverse Torque Limit % 0 to 800 800
gz:i‘:;ters Pnd04 Not Used — — —

Pn405 Not Used — — —

Pn406 Not Used — — —

Pn407 Not Used — — —

Pnd08 Torque Function Switches - — 0000

Pn409 Notch Filter Frequency Hz 50 to 2000 | 2000

Pn500 Not Used — — —

Pn501 Not Used — — —

Pn502 Rotation Detection Level rpm 1 to 10000 | 20

Pn503 Not Used — — -
Sequence | Pn504 Not Used — — —
Parameters 256 ref.

Pn505 Overflow Level units 1 to 32767 1024

Pns06 %r:;];e Reference Servo OFF Delay 10ms 010 50 0

Pn507 Brake Reference Output Speed Level | rpm 0 to 10000 100

Pn308 g&?}:}"gﬁ“&i’%‘;ﬁiﬁe““ Output | s 100100 | 50

Pn509 Momentary Hold Time ms 20 to 1000 | 20

Pn50A Input Signals Selection 1 — — 8881 (fixed)

Pn50B Input Signals Selection 2 — — 8888 (fixed)
Sequence Pn50C Input Signals Selection 3 — — 8888 (fixed)
Parameters | Pn50D Input Signals Selection 4 — — 8888 (fixed)

Pn50E Output Signals Selection 1 - — 3000 (fixed)

Pn50F Output Signals Selection 2 - — 1200 (fixed)

Pn510 Output Signals Selection 3 - — 0000 (fixed)

Pn511 Reserved (do not change) — — 8468 (fixed)

Pn512 Output Signals Reversal Settings — — 0000
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Parameter . Setting Default Set-
Category Number Name Unit Range ting
0 to capac-
Pn600 Regenerative Resistor Capacity 10W ity 0
(See note 4). (See note
Other 5)
Parameters 0 to capac-
ity
Pn601 Reserved parameter (Do not change.) | — (See note 0
5).
Notes:
1. The multi-turn limit is valid only when parameter Pn002.2 Absolute Encoder Usage is set to “07.

+  There is no need to change the multi-turn limit except for in special cases. Be careful not to
change the setting unless necessary.

2. The setting of parameter Pn111 is valid only when parameter Pn110.1 is set to 0.

3. Offline parameters in bold: After changing these parameters, cycle the main circuit and control power
(or send serial command RES) to enable the new settings.

4. Normally set to “0”. When using an external regenerative resistor, set the capacity (W) of the regener-
ative resistor.

5. The upper limit is the maximum output capacity (W) of the servo amplifier.
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Servo Amplifier Switches

A.3 Servo Amplifier Switches

The following list shows the switches and their default settings.

Digit . s Default
Parameter Place Name Setting Description Setting
Pn000 0 Direction 0 Sets CCW as forward direction. 0
Function Selection 1 Sets CW as forward direction (reverse rotation mode).
Selection 1 Control Method 1 Position control (pulse train reference). 1 (fixed)
Basic 2 Axis Address OtoF Sets servo amplifier axis address. ADRS
Switches
3 Reserved — 0
0 Stops the motor by applying dynamic brake (DB).
. Servo OFF or ) tS&ops tllle motBery applying dynamic brake (DB) and .
Alarm Stop Mode en refeases DB
) Makes the motor coast to a stop state without using the
dynamic brake (DB).
Pn001 1 Not Used — — 0
Function - - -
Selection 0 Not applicable to DC power input: Input AC power
Application ? AC/DC Pow‘fer supply through L1, L2, and (L3) terminals. 0
Switches Input Selection 1 Applicable to DC power input: Input DC power sup-
ply through (+)1 and (-) terminals.
0 ALOI, ALO2, and ALO3 output only alarm codes.
3 Warning Code ALOI, ALO2, and ALO3 output both alarm codes and 0
Output Selection | | warning codes. While warning codes are output,
ALM signal output remains ON (normal state).
Pn002 0 Not Used — - 0 (fixed)
Function 1 Not Used — — 0
Selection ? Absolute Encoder | 0 Uses absolute encoder as an absolute encoder. 0
Application Usage 1 Uses absolute encoder as an incremental encoder.
Switches
3 Not used. 0 - 0 (fixed)
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Digit . s Default
Parameter Place Name Setting Description Setting
0 Motor speed: 1V/1000rpm.
1 Speed reference: 1V/1000rpm.
2 Torque reference: 1V/100%.
3 Position error:  0.05V/1 reference units.
4 Position error: 0.05V/100 reference units. 2
Analog Monitor 1 | Reference pulse frequency (converted to rpm): 1V/
0 Torque Reference 1000rpm.
Monitor 6 Motor speed x 4: 1V/250rpm.
Pn003
Function 7 Motor speed x 8: 1V/125rpm.
Selec‘tior} | Analog Monitor 2 8
Application Speed Reference | 9
Switches Monitor A
B
C Reserved parameter (Do not change.). 0
D
E
F
2 Not used. — —
Not used. — —
0 Uses internal torque reference as the condition (Level
setting: Pn10C).
) Uses speed reference as the condition (Level setting:
] Pn10D).
0 ‘i?:;ii:“(:h ) Uses acceleration as the condition (Level setting: 0
Pn10B Pnl0E).
Gain Appli- 3 Uses error pulse as the condition (Level setting:
cation Pn10F).
Switches 4 No mode switch function available.
. Speed Loop Con- | 0 PI control. 0
trol Method 1 IP control.
Not used. 0 - 0
Reserved Oto2 Reserved parameter. (Do not change). 0
0 Tunes only at the beginning of operation.
Online Autotun-
0 ing Method 1 Always tunes. 0
2 Does not perform autotuning.
Pnl10 Speed Feedback 0 Enabled.
Online Auto- | 1 Compensation ] 1
tuning Selection 1 Disabled.
Switches o 0 Friction compensation: Disabled.
2 Frl.ctlon Compen— 1 Friction compensation: Small. 0
sation Selection
2 Friction compensation: Large.
3 Reserved 0-3 Reserved parameter (Do not change). 0
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Digit . s Default
Parameter Place Name Setting Description Setting
Pn200 0 Not Used — — 0
Position 1 Not Used — — 0
Control Ref- 2 Clear Operation 0 Clears error at base block 0 (fixed)
erences
Selection 3 Not Used - - 0
Switches

Position Refer-
Pn207 0 ence Filter Selec- | 1 Acceleration/deceleration filter. 1 (fixed)
Position tion
Control Not Used — — 0
Function
Switches _ 0
- 0
Notch Filter 0 Disabled.
Pndo8 0 i 0
n Selection 1 Uses a notch filter for torque reference.
Torque Con-
. 1

trol Function
Switches Not used. — — 0
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Monitor Modes and Functions
B.1 Monitor Modes

B.2  Auxiliary Functions
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B.1 Monitor Modes

The following list shows monitor modes available via the CN7 port when using a digital operator

Table B.1: Monitor Modes

Digital Equivalent Serial
Operator Content of Display Unit Remarks quivatent Seria
Command (CN6)
(CNT) '
Un000 Actual Motor Speed rpm — NFB or MON3
Un001 N/A - — N/A
Un002 Internal Torque Reference % Value for TREF or MONS
rated torque
Number of
Un003 Rotational Angle 1 Pulse Pulses from None
Origin
Angle from
Un004 Electrical Angle 2 Degree Origin (elec- None
trical)
Un005 SGDH Input Signal Monitor - — IN1
Un006 SGDH Output Signal Monitor - — OUT1
Un007 Input Reference Pulse Speed rpm — NREF or MON4
Un008 Position Error reference units — PER or MON2
Un009 Accumulated Load Rate % (1) TRMS
UnOOA Regenerative Load Rate % (2) RGRMS
UnO0B Power Consumed by DB Resistor % 3) DBRMS
Un00C SGDH Position Reference Counter — Dlsplay' . None
Hexadecimal
Un00D PG Counter Feedback Pulse Counter — Dlsplay' n None
Hexadecimal
Un800 Last Error — — ERR
Un801 NS600 Input Signal Monitor - — IN2
Un8&02 NS600 Output Signal Monitor - — ouT2
Un8&03 Status Flag Monitor - — STS or MONG6
Un804 Current Issue Position Monitor reference units — PUN or MONI1
Un805 Current Motor Position Monitor reference units — PFB or MON7
Un8&06 Target Position Monitor reference units — POS or MONS
Un807 Target Distance Monitor reference units — DST or MONO
Un8&08 Registration Target Position Monitor reference units — RPOS or MON10
Un809 Registration Target Distance Monitor reference units — RDST or MONI11
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Table B.1: Monitor Modes

Digital Equivalent Serial
Operator Content of Display Unit Remarks quivatent Seria
Command (CN6)
(CNT)
Un80A Program PGMSTEP Pass Through Monitor — - PGMSTEP
Un&0B Program EVENT Lapse Time Monitor msec — EVTIME
Un80C Program LOOP Pass Through Monitor - — LOOP
Un80D Serial Command Receipt Letter Trace - — None
UnSOE Serial Command Receipt Letter (Number of Let- o - None
ters)
UnSOF Serial Commgnd Transmission Error Letter (Num- - o None
ber of Letters)
Un810 Serial Command Transmission Letter Trace — — None
Uns11 Serial Command Transmission Letter (Number of - o None
Letters)
(1)  Value for the rated torque as 100%. Displays effective torque in 10 second cycles.
(2)  Value for the processable regenerative power as 100%. Displays effective power in 10 second cycles.
(3)  Value for the processable power when dynamic brake is applied as 100%. Displays effective power in

10 second cycles.
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B.2 Auxiliary Functions

The following list shows the auxiliary functions available via the CN7 port when using

a digital operator

Table B.1: Available Auxiliary Functions

Digital Qpera— Function Equivalent Serial
tor (CNT7) Command (CN6)
Fn000 Alarm trace back data ALMO0~9
Fn001 Rigidity setting during online autotuning STIFF, STIFFd
Fn002 JOG mode operation None
Fn003 Origin search mode None
Fn004 N/A N/A
Fn005 Parameter setting initialization PRMINIT
Fn006 Alarm trace back data clear ALMTRCCLR
Fn007 Inertia ratio data obtained from online autotuning save IFTJ%{JS{?E)RE
Fn008 Absolute encoder multi-turn reset and encoder alarm reset ABSPGRES
Fn009 N/A N/A
Fn00A N/A N/A
Fn00OB N/A N/A
Fn00C Manual zero - adjustment of analog monitor output None
Fn00D Manual gain adjustment of analog monitor output None
FnOOE Automatic zero - adjustment of motor current detection signal CURZERO
FnOOF Manual zero - adjustment of motor current detection signal None
Fn010 Password setting (Protects parameters from being changed) None

MTTYPE,
Fn011 Motor model display ;dgrs‘;i%,

SVYSPEC
Fn012 SGDH software version display, PG software version display SVVER, PGVER
Fn013 (ﬂztjtistum limit setting: Change when a multi-turn limit disagreement alarm MITLIMSET
Fn014 N/A N/A
Fng800 NS600 software version display VER
Fn801 NS600 type code (0600H) display TYPE
Fng02 NS600 Y spec. no. display YSPEC
Fn803 Program table save PGMSTORE
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Table B.1: Available Auxiliary Functions

Digital Qpera— Function Equivalent Serial
tor (CNT7) Command (CN6)
Fn804 ZONE table save ZONESTORE
Fn805 JOG speed table save JOGSTORE
)I:II;SA];{TMBu tton Alarm Reset ARES

Fng806 Program table initialization PGMINIT
Fn807 ZONE table initialization ZONEINIT
Fng808 JOG speed table initialization JSPDINIT
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CA1

Alphabetical List of Serial Commands

The following table shows an alphabetical list of available serial commands. For more
details, refer to the corresponding reference table in 6.5 Serial Command Functions.

Serial Command Function Reference Table
ABSPGRES Absolute PG Reset 6.10
ACCnnnnnnnn Acceleration Reservation 6.6
ALM Alarm or Warning Read 6.10
ALMn Alarm History Read 6.10
ALMTRCCLR Alarm Trace Clear 6.10
ARES Alarm Reset 6.5
CURZERO Motor Current Zero Adjustment 6.10
DBRMS DB Load Ratio Monitor 6.10
DECnnnnnnnn Deceleration Reservation 6.6
DST or MON9 Target Distance Monitor 6.10
ERR Error Read Displays only the latest error 6.10
EVENTTsss Program Table EVENT Read 6.8
EVENTTsss = Program Table EVENT Write 6.8
EVTIME Program EVENT Lapse of Time Monitor 6.10
HOLD Positioning Interruption (or Jog Stop) 6.6
IN1 SGDH Input Signal Monitor 6.10
IN2 NS600 Input Signal Monitor 6.10
IN2TESTbbbbbbbb NS600 Side Input Signal Reservation 6.10
IN2TESTEND IN2TEST Clear Command 6.10
INERTIA Auto-tuning Inertia Display 6.10
jgg;ﬁ?’:}?&?ﬂ; Motor Forward 6.6
JSPDINIT JOG Speed Table Initialization 6.8
JSPDSTORE JOG Speed Table Save 6.8
JSPDTdd Jog Speed Table JSPD (jog speed reservation) Read. 6.8
JSPDTdd = JOG Speed Table Write 6.8
LOOP Program LOOP Pass Through Monitor 6.10
LOOPTsss Program Table LOOP Read 6.8
LOOPTsss = Program Table LOOP Write. 6.8
MLTLIMSET Multi Turn Limit Setting 6.10
MONnR Monitor Read 6.10
MTSIZE Motor Capacity Display 6.10
MTTYPE Motor Type Display 6.10
NEXTTsss Program Table NEXT Read 6.8
NEXTTsss = Program Table NEXT Write. 6.8
NFB or MON3 Motor Speed Monitor 6.10
NREF or MON4 Speed Reference Monitor 6.10
OUT 1 SGDH Side Output Signal Monitor 6.10
ouT 2 NS600 Side Output Signal Monitor 6.10
OUT2TESTbbbbbb NS600 Side Output Signal Reservation 6.10
OUT2TESTEND OUT2TEST Clear Command 6.10
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Serial Command Function Reference Table
PER or MON2 Position Error Monitor 6.10
PFB or MON7 Current Motor (actual) Position Monitor 6.10
PGMINIT Program Initialization 6.8
PGMRES Program Reset 6.9
PGMSTEP Program PGMSTEP Pass Through Monitor 6.10
PGMSTORE Program Table Save 6.8
PGTYPE PG Type Display 6.10
PGVER PG Software Version Display

POS (£) hnanannn Target Position Reservation (Absolute Position) 6.6
POSA (+) nnnnnnnn

POS or MONS Target Position Monitor 6.10
POSI (+) nnnnnnnn Target Position Reservation (Relative Position) 6.6
POSTsss Program Table POS Read 6.8
POSTsss = Program Table POS Write 6.8
POUT POUT Monitor 6.10
POUTnnnnn POUT Reservation 6.6
POUTTsss Program Table POUT Read 6.8
POUTTsss = Program Table POUT Write 6.8
PRMINIT Parameter Initialization 6.7
PRMppp Parameter Read 6.7
PRMppp = Parameter Write 6.7
PUN or MONI1 Current Issue (commanded) Position Monitor 6.10
RDST or MONT11 Registration Target Distance Monitor 6.10
RDSTnnnnnnnn Registration Distance Reservation 6.6
RDSTTsss Program Table RDST Read 6.8
RDSTTsss = Program Table RDST Write 6.8
RES Reset 6.5
RGRMS Regenerative Load Ratio Monitor 6.10
RPOS or MON10 Registration Target Position Monitor 6.10
RS Positioning Start with Registration 6.6
E;gi(}i[)“}ﬂ:::::::ﬂln Positioning Start with Registration 6.6
RSI () nnnnnnnn Positioning Start (Relative) with Registration 6.6
RSPDnnnnnnnn Registration Speed Reservation 6.6
RSPDTsss Program Table RSPD Read 6.8
RSPDTsss = Program Table RSPD Write 6.8
SKIP Positioning Stop (or Jog Stop) 6.6
SPDnnnnnnnn Positioning Speed Reservation 6.6
SPDTsss Program Table SPD Read 6.8
SPDTsss = Program Table SPD Write 6.8
ST Positioning Start 6.6
g ,ii()i[}":lﬂ:;?::l . |Positioning Start (Absolute Position) 6.6
START Program Operation Restart 6.9
STARTss Program Operation Start 6.9
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Serial Command Function Reference Table
STI(+) nnnnnnnn Positioning Start (Relative Position) 6.6
STIFF Rigidity Monitor 6.10
STIFFd Rigidity Reservation 6.10
STOP Program Operation Interruption 6.9
STS or MONG Status Flag Monitor [reference units] 6.10
SVOFF Servo OFF 6.5
SVON Servo ON 6.5
SVTYPE SGDH Type Code (xx02H) Display 6.10
SVVER SGDH Software Version Display 6.10
SVYSPEC SGDH Y Spec. No. Display 6.10
TREF or MONS Torque Reference Monitor 6.10
TRMppp = Temporary Parameter Write 6.7
TRMS Total Load ratio Monitor 6.10
TUNESTORE Auto-tuning Inertia Save 6.10
TYPE NS600 Type Code (0600H) Display 6.10
VER NS600 Software Version Display 6.10
YSPEC NS600 Y Spec. No. Display 6.10
ZONEINIT ZONE Table Initialization 6.8
ZONENTzz Zone Table ZONEN (negative side zone position limit) Read. 6.8
ZONENTzz = Zone Table ZONEN (negative side zone position limit) Write. 6.8
ZONEPTzz Zone table ZONEP (positive-side zone position limit) read. 6.8
ZONEPTzz = Zone Table ZONEP (positive-side zone position limit) Write. 6.8
ZONESTORE ZONE Table Save 6.8
ZRN Homing Start 6.6
ZSET () nnnnnnnn Coordinates Setting 6.6
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D.1
D.2
D.3
D.4

Example Exercises

Example Indexer Exercise #1..................... D-2
Example Indexer Exercise #2..................... D-5
Example Indexer Exercise #1 Solution. . ............ D-6
Example Indexer Exercise #2 Solution. . ........... D-14
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D.1 Example Indexer Exercise #1

The following exercises are presented as a self-learning tool for the NS600 indexer and
IndexWorks software. Answers to the exercises are also provided at the end of this section.

Exercise #1a

Enter and download the following program into the Indexer using IndexWorks. Test the
program after downloading.

It 1s recommended to reset the Indexer to all factory defaults before starting a new applica-
tion. This can be done in IndexWorks by selecting Tools, Reset to Factory Defaults, All
Defaults.

Application:
Mechanical: Ballscrew Actuator with 20mm lead
10:1 gearbox

Move Profile: Positioning Resolution=0.001mm

Typical Index: 100mm in 1.6 sec (triangular move profile)
Turn on output /POUTO at the start of the index (as shown below).

100 mm

/POUTO tme
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Exercise #1b

Add a second index of 400 mm. /POUT1 should turn on at the end of the first index and
turn off at the start of the second index (as shown below).

speed
A

100 mm

400 mm

/POUTO

/POUTI1

time

Exercise #1¢

A
Y

3 sec

Add 1n a 75 mm registration distance and a 100 mm/sec registration speed to the second

index.
A
V' oy \
\\\
\\ 400 mm default
\ distance
‘\
\\
X A
100 mm ‘ > 75 mm distance \\

3 sec after /RGRT input \

—
/POUTO
/POUT1 |
/RGRT
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Exercise #1d
Add output /POUT2 as shown below.

speed
A
V' e \
\\\
\‘\ 400 mm default
* distance
\\
100 «— » p
mm 75 mm distance \\
3 sec after /RGRT input \

é 2 >
/POUTO time
/POUT1 [
/RGRT |
/POUT2 | |

4 sec ;
< >

Exercise #le:

Add a homing routine:

1. Actuator should start homing at 50 mm/sec in the forward direction, decelerate to a 25
mm/sec approach speed once the home sensor is reached.

2. After the home sensor, stop at the C-phase pulse, and then creep 5 mm from the C-phase
pulse in the opposite direction (creep speed 1s 10 mm/sec).

Exercise #1f

Add a final index (after the 204 index above) to return the actuator to position 0 at the maxi-
mum speed of the motor (5000 rpm).
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D.2 Example Indexer Exercise #2

Exercise #2a:
Start a New Project. Enter and download the following program into the Indexer using
IndexWorks. Test the program after downloading.

It 1s recommended to reset the Indexer to all factory defaults before starting a new applica-
tion. This can be done in IndexWorks by selecting Tools, Reset to Factory Defaults, All
Defaults.

Application:

Mechanical System: Rotary table with 6 positions (0°, 60°, 120°, 180°, 240°, and
300°) 1 tol gearbox.

Move Profile: Positioning Resolution:  0.01°

60° in 0.10 seconds (triangular move profile)
Moves should take the shortest path of travel.

Set up a program table such that program step 0 is 0°, program step 1 is 60°, program step 2
is 120°, ete. Output /POUTO should turn on when within 20° of each position. Output /
POUT4 should turn on when within 10° of each position. All outputs should turn off at the
start of the next move.

Exercise #2b:
Outputs /POUT2 and /POUT3 should turn on whenever the rotary table is between 90° and
180°.
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D.3 Example Indexer Exercise #1 Solution

Solution to Exercise #1a:
First reset the Indexer to all factory defaults.

_ =loix
e Bde Vew Mocde Took Wirdow Help

Dea &

| Sywtorn Stmbar Promct Tomwciind 1’ cpaned [SGON-0BE | Incesnt Sty [2n5m (N (@

Bven| A8 0D | @wekom ot | Gchrabmtin..|[Wenercucer - Mow pocind...| [ENME S 2w

Calculate the desired speed, acceleration, and deceleration for a triangular move profile.

Speed 2 100mm_ 125mm /sec
1.6sec
Aeccel Decel M 156.25mm/ sec/ sec

0.8sec

Appendix D-6



Sigma II Indexer User’s Manual

Edit the Mechanical System window by selecting the Indexer Setup Module and then Tools,
Indexer Setup, Mechanical System. Make sure to select the correct encoder resolution or
select Get Encoder Count while online. Select Apply or OK to accept the changes.

o
[ System Desciption [Value [Unts |
ILeadscrew j Machine Units Base mm
Time Base seconds
Lead 20.000
- > N1 1
N2 10
Resolution 3
Default Speed 10.000 mm/sec
Acceleration 156.250 mmisec”2
Eie Goar Deceleration 156.250 mmisec”2
Electionic Gear Ratio In Position Window 0.005 mm o
in Current Database: Mear Position Window 0.010 mm ~|
— Controller
Current Electronic Gear Ratio in Controller: B (Pn202): 4096 A [Pn203): 125
— Encoder Resolution
[16bit 16384 cts (5536 pulses) | Get Encoder Count |

ok | camesl | s |
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Enter the index into the Index Table by selecting the Indexer Setup Module and then
Tools...Indexer Setup...Index. Select Apply or OK to accept the changes. Select
Tools...Download...Download All or Download New to send changes to the Indexer.

_ al0lx
P bt Ve Vodie |Toks Wb Heb

Dﬂul.l J. | Seavip

mdes

[Paskon bws] | Sowed pwwionc) | RDST (vl | RSFD (rwvine] | PO (Ewed  loop | New ]
L) 1+100 00D 125000 - 1000 HNHNA  ITD |1 D

QHFWFWN-‘QE
ik

d
E

Bon| |10 8 % @ || @wreme Lot e | B coc ek, [ twrcanet - tden. SNWEE s
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Solution to Exercise #1b:

Enter the new changes to the Index Table. Select Apply or OK and Download the new
changes to the Indexer.

rochet [rfreveden
Peooretes B8

Conwmurications Tettngs

m_"m_l_wl_ | Evert [Locp | Mewt
roeet MIJ] W 1500 :

NNNNG  ITD
bmaon POUTY - 1000

. m]] NNNAN (T 3000
roeal I8 (00 12500 . 10M HHNNN  ITD

wamvan POLITY
rdesl?

Bowt] |08 % Q| @it ures | B poc ninthot. [Fwronesr - wien- [SNWES
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Solution to Exercise #1c:

Add the registration distance and speed to index#2. Select Apply or OK and Download the
new changes to the Indexer.

_ Izl x
M Ct Vew Vodie | Tods Wk Heb

el 100 D00 125000 NHNNA  ITD
hanian POUTY 100 100 NNWeN  T3000
roesd? I+3) (00 1200 0m 10000 NNNKN  ITD

Latel [Poon jwn] | Speed janw/vec) | RDST (e l%mum [Evert Il;n_lp [
1
1

Bowt| A8 50| @i tots waws | i pocnsucnst. [F wercacet -wmden. ENWL T a5em
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Solution to Exercise #1d:

Enter the new changes to the Index Table. Select Apply or OK and Download the new
changes to the Indexer.

Procuet [rpevetion
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Solution to Exercise #1e:
Enter the Homing parameters into the Homing window. Select Apply or OK to accept the
changes.
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Solution to Exercise #1f:

Convert 5000 rpm into mm/sec:
encoder.pulses Pn203ElectronicGearRatioA(ref .units) min  1x107% mm ) sec
revolution Pn202ElectronicGearRatioB(encoder. pulses) 60sec ref units

65,536encoder. pulses N 125ref units o min 0.001mm 166.66Tmm | sec

5000rpmv
rev. 4096encoder.pulses  60sec  ref units

Note: Value used assumes a 16-bit encoder is used.

Enter the return speed in the Index Table. Select Apply or OK and Download the new
changes to the Indexer

Enter the return speed in the Index Table. Select Apply or Ok and Download the new
changes to the Indexer.
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D.4 Example Indexer Exercise #2 Solution

Solution to Exercise #2a:
First reset the Indexer to all factory defaults.

_ =loix
e Bde Vew Mocde Took Wirdow Help

Dea &

| Sywtorn Stmbar Promct Tomwciind 1’ cpaned [SGON-0BE | Incesnt Sty [2n5m (N (@

Bven| A8 0D | @wekom ot | Gchrabmtin..|[Wenercucer - Mow pocind...| [ENME S 2w

Calculate the desired speed, acceleration, and deceleration.

speed 22092 | 500 deg/sec
0.1sec
Accel Decel 1,200deg/sec 24,000deg/ sec/sec
0.05sec
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Edit the Mechanical System window by selecting the Indexer Setup Module and then
Tools...Indexer Setup...Mechanical System. Make sure to select the correct encoder resolu-
tion or select Get Encoder Count while online. Select Apply or OK to accept the changes.

Mechanical System B
[ System Desciption [Value [Unts |
| Fiotary Table | | |Machine Units Base 98D
Time Base iseconds v
Modulus 360.00
N1 1
N2 1
Resolution 2
Default Speed 10.00 deg/sec
Acceleration 24000.00 dea/sec”2
Eie Goar Deceleration 24000.00 dea/sec”2
Electionic Gear Ratio In Pasition Window 20.00 deg w
in Current Database: Mear Position Window 10.00 deg ~|
— Controller
Current Electronic Gear Ratio in Controller: B (Pn202): Offline A [Pn203): Offline
— Encoder Resolution
|1B~bil: 16384 cts (65536 pulses) ;l et Encader Count I

aK I Cancel | Zpply | Encoder Setup | Help |
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Edit the Over Travel window by selecting Tools, Indexer Setup, Over Travel. This window
1s used to select the type of motion, whether it be linear or rotary (Motion Method) and to set
position limits (linear-software position limits, linear - modulus). Select Apply or OK to
accept the changes.

IndexWorks 1.3.5 and above will automatically select Rotary (Shortest Path) and set the
position limits according to the Modulus entered in the Mechanical System window when a
rotary mechanical system is selected. Note that there are also Motion Method options for
Rotary (Forward) and Rotary (Reverse).
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Enter the rotary positions and output conditions into the Index Table by selecting the
Indexer Setup Module and then Tools...Indexer Setup...Index. Select Apply or OK to accept
the changes. Select Tools...Download...Download All or Download New to send changes to
the Indexer.
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Solution to Exercise #2b:
Edit the Index Table POUT column to accommodate for the zone conditions. Select Apply
or OK to accept the changes.

!ﬂ_ =l8ix
Mo ot Vi Mok | Tods Wedow tep

Do &

Seres Xy

e TUg
InertoRstio Setting
Morfong

furrewd

Frovd st It prrestion
Frrameter Co%or

Comewrications Sectings
COnlne
e
Dowrkoad
Upload
Rasat to Factory Defauls
Iinde s
Step Latel Possonidegl  Speed |degiiec] ADST (degl | FISPD idegleec) POW Evant Looo Hest Ig
0o A« 00 120000 100 KZHN  NTO 1 turn on POU
1680 AsB0 00 120000 1m NZNN NTO 1 b on POU
2120 A+12000 12000 - 1m0 KZWN  NTD 1 hum on POU
3180 A+18000 120000 100 KZHN  NTO 1 turn on POU
4 280 A+28000 120000 1m NZNN  NTO 1 bun on POU
S 200 A« 0000 12000 - 1m0 NZZNN  NTO 1 ham on POU
£ lunon POUTD . 100 1.00 NZZHA ITD 1 turn on POU
T hanonPOUTE 100 1m AN Do 1 END
] -
[ | »
x| e | s |

| Syt Sttt Diomrboad Corgete | sEDHOIEE Iradees Sebap |3vezom 1P (@
Rstwt| 8 G0 @wekone | Gcavasa . | Bserton.. [ el tesc. LENPE 1z

Appendix D-18



Sigma II Indexer User’s Manual

Edit the Zone Table by selecting the Indexer Setup Module and then Tools, Indexer Setup,
Zone. Enter the zone boundary limits to the appropriate zone number. Select Apply or OK
to accept the changes. Select Tools, Download, Download All (or Download New) to send
changes to the Indexer.

_ =ialx
D Gt Yme Hodde | Lok Wedow tep

D s Servs X II
e p—
G TUNg -

Trterface
Flewdbie [/0

MorFonn;
Termerad

Frock st ¥ priester
Frrameter Dot

| Syaten Stafus Domdoad Conglete |sapHaEe Indews Seng [1za2m sz |@ |

staet| | 1) @ %3 (|| @ wekoms - Lous wetes [P emercienz - tnden.. B 00 dndecwir.| S NME B savem

Appendix D-19



% YASKAWA

A World of Automation Solutions™

YASKAWA ELECTRIC AMERICA, INC.

Chicago-Corporate Headquarters 2121 Norman Drive South, Waukegan, IL 60085, U.S.A.
Phone: (847)887-7000 Fax: (847)887-7310 Internet: http:/Awww.yaskawa.com
MOTOMAN INC.

805 Liberty Lane, West Carroliton, OH 45449, US.A.

Phone: (937)847-6200 Fax: (937) 847-6277 Internet: http://www.motoman.com
YASKAWA ELECTRIC CORPORATION

New Pier Takeshiba South Tower, 1-16-1, Kaigan, Minatoku, Tokyo, 105-0022, Japan

Phone: 81-3-5402-4511 Fax: 81-3-5402-4580 Internet: hitp://www.yaskawa.co.jp

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA.

Avenida Fagundes Filho, 620 Bairro Saude Sao Paolo-SP, Brasil CEP: 04304-000
Phone: 55-11-5071-2552 Fax: 55-11-5581-8795 Internet: hitp://www.yaskawa.com.br
YASKAWA ELECTRIC EUROPE GmbH

Am Kronberger Hang 2, 85824 Schwalbach, Germany

Phone: 49-6196-569-300 Fax: 49-6196-888-301 Internet: http:/www.yaskawa.de
MOTOMAN ROBOTICS AB

Box 504 538525, Torsas, Sweden

Phone: 46-486-48800 Fax: 46-486-41410

MOTOMAN ROBOTEC GmbH

KammerfeldstraEe 1, 85391 Allershausen, Germany

Phone: 49-8166-900 Fax: 49-8166-9039

YASKAWA ELECTRIC UK LTD.

1 Hunt Hill Orchardton Woods Cumbemnauld, G68 9LF, Scotland, United Kingdom
Phone: 44-12-3673-5000 Fax: 44-12-3645-8182

YASKAWA ELECTRIC KOREA CORPORATION

Paik Nam Bldg. 901 188-3, 1-Ga Euljiro, Joong-Gu, Seoul, Korea

Phone: 82-2-776-7844 Fax: 82-2-753-2639

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.

Head Office: 151 Lorong Chuan, #04-01, New Tech Park Singapore 556741, SINGAPORE
Phone: 85-282-3003 Fax: 65-289-3003

TAIPEI OFFICE (AND YATEC ENGINEERING CORPORATION)

10F 146 Sung Chiang Road, Taipei, Taiwan

Phone: 886-2-2563-0010 Fax: 886-2-2567-4677

YASKAWA JASON (HK) COMPANY LIMITED

Rm. 2909-10, Hong Kong Plaza, 186-191 Connaught Road West, Hong Kong
Phone: 852-2803-2385 Fax: 852-2547-5773

BEIJING OFFICE

Room No. 301 Office Building of Beijing Intenational Club,

21 Jianguomanwai Avenue, Beijing 100020, China

Phone: 86-10-6532-1850 Fax: 86-10-8532-1851

SHANGHAI OFFICE

27 Hui He Road Shanghai 200437 China

Phone: 86-21-6553-6600 Fax: 86-21-8531-4242

SHANGHAI YASKAWA-TONJIM & E CO., LTD.

27 Hui He Road Shanghai 200437 China

Phone: 86-21-6533-2828 Fax: 86-21-8553-6677

BEIJING YASKAWA BEIKE AUTOMATION ENGINEERING CO., LTD.

30 Xue Yuan Road, Haidian, Beijing 100083 China

Phone: 86-10-6232-9943 Fax: 86-10-6234-5002

SHOUGANG MOTOMAN ROBOT CO., LTD.
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Beijing 100078 China

Phone: 86-10-6788-0551 Fax: 86-10-6788-2878
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