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Warnings, Cautions, and Notes
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Warning

Warning noticesare used in thispublication to emphasize that hazar dous voltages,
currents, temperatures, or other conditionsthat could cause personal injury exist in this
equipment or may be associated with its use.

In situations wher e inattention could cause either personal injury or damageto
equipment, a War ning noticeis used.

Caution

Caution notices ar e used wher e equipment might be damaged if careisnot taken.

Note

Notes merely call attention to information that is especially significant to understanding and
operating the equipment.

This document is based on information available at the time of its publication. While efforts
have been made to be accurate, the information contained herein does not purport to cover al
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obligation of notice to holders of this document with respect to changes subsequently made.
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Preface

What's New in this Manual

The only two major changesin thisversion are the expanded section on how to wire the optional
motor holding brakesin Chapter 4 and the addition of Appendix E, which discusses how to
interface an SL system to an OCS or RCS Stepper Controller Module. Several smaller
clarifications and corrections are found throughout the manual.

Content of this Manual
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Chapter 1.

Chapter 2.

Chapter 3.

Chapter 4.

Chapter 5.

Chapter 6.

Chapter 7.

Chapter 8.

Chapter 9.

Appendix A.
Appendix B.
Appendix C.
Appendix D.
Appendix E.

Before Operation: Describes what tasks should be done before operating the SL
Series servo amplifier.

SL Amplifier Feature Overview: Thischapter defines and describesthe
features of the SL Series servo amplifier.

Installation Guidelines: Provides guidelines and dimensions for mounting the
SL Series servo amplifier.

Wiring: This chapter provides guidelines for wiring to the amplifier’ s power
terminals, 1/0 and command interface connector CN I/F, encoder connector CN
SIG, serid connector CN SER, and AC incoming power.

I/O Circuit Configuration and Function: This chapter illusrates the
configuration of the various types of I/O circuits. Topics covered are control
inputs, control outputs, analog inputs, analog outputs, pulse command, counter
clear, command pulse inhibit input, and motor encoder feedback interface.

Configuration Parameters: Explainsthe purpose and scope of each
configuration parameter and provides parameter-setting guidelines.

Tuning: This chapter contains essential information on how to tune the servo
system.

Operation: Discusses how to configure the amplifier using either the Keypad
and Front Panel display or the SLconfig software. |t also discusses how to tune
and monitor the SL amplifiers and save and restore configuration files.

Protection and Troubleshooting: This chapter provides help for handling
problems with your servo system.

Operation with External Motion Controllers
CE Installation Requirements

Tablesand Formulas

VersaMax High Speed Counter Interface
Interfacing the SL Servotoan OCS/RCS
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Before Operation

System Overview

The SL Seriesisafamily of high performance brushless digital servoswith very flexible
command interface and user-configurable I/O functions. Amplifier configuration can be done
using a front panel keypad and 6-digit LED display or more easily with the S_config software for
apersonal computer. The SL Series amplifiers can be configured for use with an external position
controller using an analog velocity or torque command interface or in one of the three position
control modes. The SL amplifiers support interface to CW Pulse/CCW Pulse, Pulse/Direction and
quadrature encoder signals as a position command interface. Thefirst two options are typically
used to connect with stepper indexers when upgrading to servo control for improved machine
performance. The third command option can be used for smple fixed ratio follower (electronic
gearing) applications using an incremental master encoder.

The SL Series motors and amplifiers are designed and optimized as matched sets based on their
rated power. Overload and possible component damage may occur if the motor and amplifier are
not properly matched. Table 1-1 shows the proper pairing of the components.

The SL amplifiersrated from 30 to 400 Watt are available in either 115 VAC or 230 VAC
models. All other models are rated for 230 VAC input. The 230 VAC models are intended to be
operated from a three phase supply but can be used with a single phase power source if the torque
output or ambient temperature is de-rated as specified in this manual. The motors rated 100 to
400 W are also availablein 115 or 230 VAC ratings and must be properly matched with an
amplifier of the same voltage rating. The 30 W and 50 W motors are only availablein a 115/230
VAC rating while the 750 W to 5kW motors are rated for 230 VAC only. The amplifiersare
referred to as either the Z-Series (30-750 Watt models) or the V-Series (1000-5000 Watt models).
Although most of the I/O and parameter functions are shared by both series there are differences
in the command and control interface on connector CN I/F, some user parameters, control power
requirements and keypad/display menu options. These differences are presented throughout the
manual.

The 30 to 1000 Watt SL Series motors are designed with standard NEMA shaft and flange
mounting configurations for easy mounting to off-the-shelf gear reducers and couplings. The 750
Watt motor uses an oversized shaft diameter (0.625 inches) for the NEMA 34 mounting in order
to handle the peak torque rating of thismodel. Motor models larger than 1kW have metric
mounting configurations. All motors are available with an optional 24 VDC holding brake.
These brakes are spring-set, electrically rel eased models designed for holding stationary loads.
The user must supply a separate brake power supply. The 30-750 Watt motors have flying leads
with box style connectors for motor power, encoder and brake connections. The 1000 to 5000

1-1
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1.2

1.3

Watt motors have M S style connectors and the brake power (when required) isintegrated with the
power connections.

Control interface to the SL Series amplifiersis accomplished with several different interface
terminal blocks depending on the host controller. One version of the terminal board
(IC800SLT001) provides a quick and easy connection to GE Fanuc's Motion Mate APM/DSM
series motion controllers while the IC800SLT004 Breakout terminal board can be used with any
third party motion controller or GE Fanuc OCS controller. Appendix A includes details on these
terminal board interfaces.

The following sections outline what should be accomplished before operating the SL Series
amplifier.

Unpacking and Inspecting Components

After opening the SL Series servo package, please verify the following:

1. Did you receivethe correct model components? The model number of each component is
shown on the carton and product labels.

2. Didyou receive al items shown on the packing list?

3.  Was anything damaged during shipment?

Note

If you find any damage, please contact your local dealer/distributor.

Storage

Store SL servo componentsin a clean, dry location that is not exposed to direct sunlight, rain,
excessive temperatures (exceeding -20°C to 80°C), corrosive gasses or liquids.

For maximum protection, store all componentsin the original shipping container.

S Series Servo User's Manual — August 2001 GFK-1581B
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1.4.2
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Part Numbers

The following figures show how to read the model number on the motor and amplifier.

Servo Motor Part Numbers

IC800SL fttm
Series j_
M otor

Power

003 = 30 Watt
005 =50 Watt
010 = 100 Watt
020 = 200 Watt
040 = 400 Watt
075 = 750 Watt
100 = 1000 Watt
250 = 2500 Watt
350 = 3500 Watt

|

500 = 5000 Watt

Mounting
N = NEMA
M = Metric

berr

Encoder Resolution
25 =2500 lines

Encoder Type

E = Incremental

Brake
N = No Key and No Brake (Std. on 30,
50 and 100 Watt models)
B = Brake and No Key (Opt. on 30, 50 and 100 W models)
K = Key and No Brake (Std. On 200 W and larger models)
X=Brake and Key (Opt.on 200 W and larger models)

Voltage
1=115VAC Motor
(Optional for 100 to 400 W models)
2 =230 VAC Motor
('Std. for 100 to 5000 W models)
3=115/230 VAC Moator
(Std. for 30 & 50 W models)

Servo Amplifier Part Numbers

IC800SL A ppp Vv

Series
Amplifier

Power

003 = 30 Watt
005 = 50 Watt
010 = 100 Watt
020 = 200 Watt
040 = 400 Watt
075 = 750 Watt
100 = 1000 Watt
250 = 2500 Watt
350 = 3500 Watt
500 = 5000Watt
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Voltage

1=115VAC Amplifier

(Available for 30 to 400 W models)
2 =230 VAC Amplifier

(‘Available for 30 to 5000 W models)
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1.4.4

Cable Part Numbers

|IC800SL S XXX

SL Series
Cable
Type

P = Motor Power Cable

E = Motor Encoder Cable

B = Motor Brake Cable
S=Amplifier Serial Cable

I = Amplifier Interface Cable
APM=APM Control Cable
FLY=Amplifier Interface Cable W/Flying

ST

Length (meters)
010 = 1 Meter 050 = 5 Meter
020 = 2 Meter 100 = 10 Meter
030 = 3 Meter

Amplifier Series
(Thisfield isnot required for Control or Serial cables)
Z =Z-Series (30 - 750 W)
V = V-Series (1000-2500 W)
VL = V-Series Power and Brake Cables Only
(Models Larger than 2.5kW)

Cable Type Available Lengths

1m | 2m | 3m | 5m | 10m
Motor Power Cables N/A N/A N/A X X
Motor Encoder Cables N/A N/A N/A X X
Motor Brake Cables N/A N/A N/A X X
Serial Cables N/A X N/A N/A N/A
APM Control Cables X N/A X N/A N/A
Amplifier Interface Cables X N/A X N/A N/A

X = available lengths

Accessory Part Numbers

Terminal Board Assemblies

IC800SL T xxx

SL Series
Terminal Block
Type

001 = APM/DSM Interface (38 Terminals)
004 = Breakout Board for 3rd Party Controller
Interface (54 Terminals)

S Series Servo User's Manual — August 2001

Regeneration Resistors

IC800SL R xxx

SL Series——
Regen Resistor Kits

Type

001 =50 ohm, 100 W w/ mounting
hardwarefor al 115 VAC models

002 = 100 ohm, 225 W w/ mounting hardware
for 230 VAC, 30-750 W models

003 = 20 ohm, 300 W w/ mounting hardware
for 230 VAC, 1000 W models

004 = 15 ohm, 1000 W w/ mounting hardware
for 230 VAC, 2500-5000 W models
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Confirming System Components

The SL Series servo system consists of an amplifier and an AC servo motor from GE Fanuc. Each
amplifier is designed to be used with specific GE Fanuc SL Series AC servo motors. Please refer
to the following table for the correct combination of amplifier and motor.

Table 1-1. Z-Series Motor/Amplifier Compatibility

Series

Amplifier

Applicable Motor

Rated Rated Encoder
Model #
Motor Model # Output Voltage Speed | Resolution
: |C800SLMOO3N3NE25 i
Z-Series | 1C800SLA0031 | | ~g00S| MOO3N3BE25* 30w | 115VAC Is;(;ol\;) 2500 Lines
: |C800SLMOO5N3NE25 i
Z-Series | 1C800SLA0051 | | ~g00S| MOOSN3BE25* 50w | 115VAC Is;(;ol\;) 2500 Lines
: |C800SLMO10NINE25 i
Z-Series | 1C800SLAO10L | | ~5005 MO1ON1BE25+ | 100W | 115VAC Is;(;ol\;) 2500 Lines
: |C800SLM0O20N1KE25 i
Z-Series | 1C800SLA0201 | | ~g005] MOZONIXEDS* | 200W | 115VAC Is;(;ol\;) 2500 Lines
: |C800SLMO40N1KE25 i
Z-Series | 1C800SLA0401 | | ~g005] MO4ONIXEDS* | 400W | 115VAC Is;(;ol\;) 2500 Lines
: |C800SLMOO3N3NE25 i
Z-Series | 1C800SLA0032 | | ~g005| MOO3N3BE25* 30w | 230vAC Is;(;ol\;) 2500 Lines
: |C800SLMOO5N3NE25 i
Z-Series | 1C800SLA0052 | | ~g005| MOOSN3BE25* 50w | 230VAC Is;(;ol\;) 2500 Lines
: |C800SLMO10N2NE25 i
Z-Series | 1C800SLA0102 | | ~5505 MO1ON2BE25+ | 100W | 230VAC Is;(;ol\;) 2500 Lines
: |C800SLM020N2K E25 i
Z-Series | 1C800SLA0202 | | ~g005] MO2ON2XEDS* | 200W | 230VAC Is;(;ol\;) 2500 Lines
: |C800SLMO40N2K E25 i
Z-Series | 1C800SLA0402 | | ~g005] MO4ON2XEDS* | 400W | 230VAC Is;(;ol\;) 2500 Lines
: |C800SLMO75N2K E25 i
Z-Series | 1C800SLAQ752 | | ~g005) MOTEN2XERS* | /POW | 230VAC Is;(;ol\;) 2500 Lines

* Denotes motors that have the optional 24 VDC holding brake (requires customer supplied power supply)

Chapter 1 Before Operation
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Table 1-2. V-Series Motor/Amplifier Compatibility

Applicable Motor

Series Amplifier
Rated Rated Encoder
Model #
Motor Model # Output Voltage Speed | Resolution
) |C800SLM100N2KE25 i
V-Series | IC800SLA1002 | | ~500S. M10ON2X E25* 1000 W | 230VAC Is;(;ol\;) 2500 Lines
) |C800SLM250M 2K E25 i
V-Series | IC800SLA2502 | | ~g5005. M250M2XE25* | 2500W | 230VAC Is;(;ol\;) 2500 Lines
) |C800SLM350M 2K E25 i
V-Series | IC800SLA3502 | | ~g5005. M350M2XE25* | 3500W | 230VAC Is;(;ol\;) 2500 Lines
) | C800SLM500M 2K E25 i
V-Series | 1IC800SLA5002 | |~g005. M500M2XE25* | S000W | 230VAC Is;(;ol\;) 2500 Lines

* Denotes motors that have the optional 24 VDC holding brake (requires customer furnished power supply)

S Series Servo User's Manual — August 2001
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SL Amplifier Feature Overview

This chapter defines and describes the features of the SL Series servos. The SL family is
comprised of the Z-Series and the V-Series components. The Z-Series covers servos from 30 Watt
to 750 Watt continuousrating. The V-Series covers servos from 1,000 Watt to 5,000 Watt
continuous rating. While many of the functions and configuration parameters are the same for both
series, there are anumber of differencesthat are described throughout this manual. One of the
primary differencesisthe I/O configuration on the CN I/F interface connector of the amplifier. The
V-Series uses a 50-pin interface connector and contains several signals not included on the Z-Series
amplifiers. The Z-Series amplifiers use a 36-pin interface connector and use parameter
configurations to assign different 1/0 functions to some of the connector pins (see Section 4.1 for
more details).

Figures 2-1and 2-2 illugtrate typical Z-Seriesand V-Series amplifiers.

Feature Location

O

GE Fagc SL Seri;s
EE885
e

m Test Points - IM, SP, G

IM_SP_G

ﬂ (See Chapter 2)
(@] -
— IR ﬂ" Serial Connector - CN SER
AC Line Power (See Chapter 4)
Connections S —
(See Chapter 4) 1
Regzr;iesrlaol:on fp 36-pin Interface Connector - CN I/F
Connections 1B (See Chapter 4)

(See Chapter 4)

Motor Power

Connections 1\/

(See Chapter 4)

Encoder Connector - CN SIG
(See Chapter 4)

Ground

Connections — @

(See Chapter 4)

=R 0ha

Hinged cover removed to
show terminals

L@ [eleleelecle®

Figure 2-1. Z-Series (30W - 750W) SL Amplifier Features
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AC Line Power
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(See Chapter 4)

Control Power
Connections

(See Chapter 4) |
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(See Chapter 4)
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(See Chapter 4)
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(See Chapter 4)
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Figure 2-2. V-Series (1,000W — 5,000W) SL Amplifier Features
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Keypad / Display
(See Chapter 8)

Test Points, IM, SP, G
(See Chapter 2)

—— Serial Connector - CN SER

(See Chapter 4)

50-pin Interface Connector - CN I/F

(See Chapter 4)

Encoder Connector - CN SIG
(See Chapter 4)

Hinged cover removed to

show terminals
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SL Amplifier Feature Overview 2

2.2 Rotational Direction Conventions

The direction of rotation of an SL Series motor is determined by the polarity of the command
signal and several user parameters used to reverse direction for a set mode of operation. The
operating modes shown bel ow are configured by Parameter No. 02 (see Chapter 6-Parameters).
The SL Series servos use the following directional conventions.

» Position Control Mode — The directional convention for the position control modeis
determined by Parameter No. 28. Thisappliesto input signals PULSL, PULS2, SIGN1 and
SIGN2 on connector CN I/F pins 3-6 of the V-Series and pins 5-8 of the Z-Series. Directional
conventions for these signas are described in the Parameter No. 29 section of Chapter 6.

* Velocity Control Mode - A positive vel ocity command input (SPR) is defined as a positive
voltage applied to connector CN I/F pin 14 with respect to pin 15 (ground). When a positive
command is applied and Parameter No. 14 -Speed Command Polarity is set to the default value
(2), the motor will rotate counter-clockwise when viewed looking into the motor shaft.
Changing Parameter No. 14 to O will reverse the direction of rotation for a positive command
input.

* Torque Control Mode — A positive torque command input (TRQR) is defined as a positive
voltage applied to connector CN I/F pin 34 with respect to pin 35 (ground) in the Z-Series, and
pins 16 and 17, respectively, for the V-Series. When a positive command is applied and
Parameter No. 1B-Torque Command Polarity is set to the default value (1), the motor will
rotate counter-clockwise when viewed looking into the motor shaft. Changing Parameter No.
1B to O will reverse the direction of rotation for positive command input.

* Rotational Convention for LED Display — The directional convention on the amplifier LED
display isfixed and cannot be changed by the user. Note that a positive value represents
counter-clockwise motion, and a negative val ue represents clockwise motion, when viewed
looking into the motor shaft.

Caution

When using the SL Series servos with an externd position controller, such asthe GE Fanuc
APM300 or DSM 300 series, it may be necessary to change Parameter No. OD to invert the encoder
output signal polarity when the command polarity is reversed in order to keep the command and
feedback signalsin synch. If these two signalsare not in phase, a runaway condition can be created
where the motor will accelerate to full speed and will not be under servo control. In that case,
removing AC power or the Servo Enable signal must be used to stop the motor. It is recommended
you use the Parametersto change signa polarity rather than reversing the physical wiring. Asan
alternative, the APM and DSM controllers have an Axis Direction configuration parameter that can
be used to reverse motor direction for a given programmed move direction without inverting any of
the SL amplifier signals. The default for this parameter in the APM/DSM s positive.

GFK-1581B Chapter 2 S Amplifier Feature Overview 2-3
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2.3

Specifications

Table 2-1. Z-Series Amplifier Specifications

Amplifier Rating @ 20°C

Environmental Data
Humidity (non-

Specification Units
30W 50 W 100 W 200 W 400 W 750 W
Model Number x=seeBusPower | o g3y | SLAO05x | SLAO10x | SLAO20x | SLAG4OX | SLAO75x
Supply, below
115VAAC Model 10 10 16 25 4.4
Continuous rms
Current 230VAC Model
Arms 1.0 1.0 1.0 1.6 25 4.3
115VAAC Mode 43 43 6.9 105 18.3
Current 230VA(?-pM del
0 4.3 4.3 4.3 6.9 10.5 18.3
AO-p
Bus Power x=1 Single Phase 85 — 126 VAC, 50/60 Hz
Supply x=2 170 - 253 VAC, 50/60 Hz, Single* or Three Phase
1/O Power Voltage 12t024VDC+ 10%
Supply Current 200 mA
Position L oop 0.25ms
#?ﬁg Update Ve ocity Loop 0.25ms
Current Loop 0.0417 ms 0.0833 ms
Command Input Pulse Command lus
Filter Time Vel ocity Command 50 us
Constant Torque Command 50 us
115 \ILA[Ckgf"de' 198[0.9] | 1.98 [09] | 198[09] | 22[10 | 264[12]
Weight 230 VA.C Model
Ib. [ke] 1.98[0.9] | 1.98[0.9] | 1.98[0.9] | 1.98[0.9] | 22[1.0] | 2.64[1.2]
Turn OnVoltage 115 VAC Modds 195VDC 230 VAC Modds 380 VDC
Continuous Power 115 VAC Modds 100W 230 VAC Modds 225 W
External Resistance
Regenerative (GE Fanuc kit) 115VAC Modds 50Q 230VAC Models. 100 Q
Resistor Options -
(Section 4.1.2) Maximum Current
115VAC Models 8A 8A 8A 8A 12 A N/A
230VACModels | g A 8A 8A 8A 12A 24 A

: RH 90%
condensing)
Altitude Feet [Meters] 3300 [1000]
Ambient o .
Temperature C 0 to 50 operating
Storage o ~
Temperature ¢ 201080
Shock G 15 (non-operating)
Vibration G 0.5 @ 10-150 Hz

* Single-phase operation of 230 VAC modelsrated 200 W and larger require derating of the motor torque by 2.5% per °C above 40°C up to 50°C

maximum.
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SL Amplifier Feature Overview

Table 2-2. V-Series Amplifier Specifications

Amplifier Rating @ 20°C

Specification Units
1000 W 2500 W 3500 W 5000 W
Mode Number SLA1002 | SLA2502 | SLA3502 | SLA5002
Continuous Current Amms 7.2 159 216 28.5
Peak Current Aop 30 68 92 120
Bus Power Supply VAC 170-253 VAC, 50/60 Hz, Single* or Three Phase
Control Power
VAC 170-253VAC, 1¢, 50/60Hz
Supply ¢
Voltage 12t024VDC+ 10%
1/0 Power Supply
Current 500 mA
Position L oop 0.26 ms 0.26 ms 0.26 ms 0.26 ms
Loop Update Time Ve ocity Loop 0.26 ms 0.26 ms 0.26 ms 0.26 ms
Current Loop 0.0868 ms | 0.0868 ms | 0.0868 ms | 0.0868 ms
Pulse Command lus
Command I nput Ve ocity 50
Filter Time Command Hs
Constant Torque 5
Command HS
Weight Ib. [kg] 858[39] | 946[43] | 21.8[9.9] | 218[9.9]
Turn OnVoltage 380VDC
Continuous 300 W 1000 W
External Power
Regenerative Res stance
Resistor Options (GE Fanuc kit) 20Q 15Q
Maximum
Current 40A 40A 40A 40A

Environmental Data
Humidity (non-

: RH 90%
condensing)
Altitude Feet [Meters] 3300 [1000]
Ambient o .
Temperature C 0 to 50 operating
Storage 0 -
Temperature c 201080
Shock G 15 (non-operating)
Vibration G 0.5 @ 10-150 Hz

* Single-phase operation of 230 VAC mode srated 200 W and larger require derating of the
motor torque by 2.5% per °C above 40°C up to 50°C maximum

Chapter 2 S Amplifier Feature Overview
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Table 2-3. Z-Series Motor Specifications

Motor Rating @ 20°C

Specification Units SLMO003 | SLMO005 SLM010 SLM020 SLM 040 SLMO075
115/230V | 115230V | 115V | 230V | 115V | 230V | 115V | 230V 230V
Output Power w 30 50 100 200 400 750
Continuous Stall in-lb 0.84 1.42 2.83 5.66 11.5 21.2
Torque* [Nm] [0.095] [0.16] [0.32] [0.64] [1.3] [2.4]
Peok Toraue in-lb 248 4,25 8.4 16.9 336 62.8
a [Nm] [0.28] [0.48] [0.95] [1.91] [3.8] [7.1]
Rated Speed RPM 3000 3000 3000 3000 3000 3000
Maximum Speed RPM 5000 5000 5000 5000 5000 4500
Feedback 2500 lines (10,000 counts/rev) Incremental Encoder (5 VDC+5% @ 0.3A; 250 kHz max.)
! Ib 0.59 0.75 123 22 352 7.0
Weight
[kl [0.27] [0.34] [0.56] [1.0] [1.6] [3.2]
Rotor | nertia in-lb-s’ x 10 0.139 0.225 0.546 1.474 3.208 11.62
[kg-m?x 107 [0.016] [0.025] [0.062] [0.17] [0.36] [1.31]
Ib 6.6 13.2 13.2 22 22 33
Shaft Thrust L oad
[kal [3 [6] [6] [10] [10] [15]
i Ib 11 15.4 15.4 55 55 88
Shaft Radial Load?
[kl [5] (7 [7 [25] [25] [40]
'\C";fggnn'tca' Time ms 18 12 08 | 077 | 062 | 063 | 048 | 054 0.45
T oraue Constant in-10/Agms) 0.91 1.42 186 | 328 | 239 | 372 266 | 478 5.4
a [INMVA (g [0.103] [0.16] [0.21] | [0.37] | [0.27] | [0.42] | [0.30] | [0.54] [0.61]
Resistance (phase) Ohms 4.0 42 1.9 5.7 091 23 041 1.46 043
Inductance (phase) mH 24 28 17 5.0 32 7.8 1.9 51 32
Efr‘]’gﬁ Time ms 06 0.67 089 | 08 | 35 34 46 35 7.4
Continuous Current Ay 1.0 1.0 16 1.0 25 16 44 25 43
Optional Brake Data @ 20 °C (backlash = +0.1°)
Inertia Adder in-lb-sx 10" 0.026 0.026 0.026 0.26 0.26 0.78
[kg-m? x107] [0.003] [0.003] [0.003] [0.03] [0.03] [0.09]
! Ib 0.44 0.42 0.44 0.88 0.88 154
Weight Adder
g [kl [0.2] [0.19] [0.2] [0.4] [0.4] [0.7]
Voltage VDC# 10% 24 24 24 24 24 24
Current A 0.26 0.26 0.26 0.36 0.36 043
Engage Time ms <25 <25 <25 <50 <50 <60
Release Time ms <20 <20 <20 <15 <15 <15
in-lb 26 26 26 10.8 10.8 21.7
Torque
[Nm] [0.29] [0.29] [0.29] [1.3] [1.3] [2.5]
Environmental Data
Humi dlt_y (non- RH 85%
condensing)
Ambler_lt Temperature oc 01040
(operating)
Storage Temperature °C -20to0 80
Vibration® G 5
Shock G 10

! Torque shown is available up to a certain Ambient Temp. See Speed/Torque curve notes.
2 Radial shaft loads are specified at a position centered along the length of the shaft.
® Vibration tests are described in the section “Motor Vibration Testing.”
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Table 2-4. V-Series Motor Specifications

Motor Rating @ 20°C

Optional Brake Data @ 20°C (backla:

Specification Units
SLM 100 SLM 250 SL M350 SL M500
Output Power w 1000 2500 3500 5000
. 1 in-1b 28 70 97 140
Continuous Stall Torque [N [3.18] [7.94] [11] [15.8]
in-b 84 210 294 421
Peak Torque [N [9.5] [238] 1332] [47.6]
Rated Speed RPM 3000 3000 3000 3000
M axi mum Speed RPM 5000 5000 5000 4500
Feedback 2500 lines (10,000 counts/rev) Incremental Encoder
5VDC+5% @ 0.3A; 250 kHz max.)

. Ib 9.9 16.5 24 38
Wagnt [kg] [45] [75] [109] [173]
Rotor Inertia in-lb-¢* x 10 14.91 38.14 69.92 1575

[kg-m?x 107 [1.69] [4.31] [7.90] [17.8]
Ib 33 44 44 77
Shaft Thrust Load
[kg] [15] [20] [20] [35]
) Ib 88 110 110 176
Shaft Radial Load?
[kg] [40] [50] [50] [80]
Mechanical Time Constant ms 0.78 0.52 0.45 0.46
in-1b/A ms) 39 434 451 5.04
Torque Constant INMV/Aumg) [0.44] [0.49] [051] [057]
Resistance (phase) Ohms 0.27 0.1 0.05 0.028
Inductance (phase) mH 1.8 11 1 0.56
Electrical Time Constant ms 6.7 11 20 20
Continuous Current Agms 7.2 15.9 21.6 28.5

Inertia Adder in-Ib—s:x 19"‘ 225 381 6.99 16.82
[kg-m*x10) [0.26] [0.43] [0.79] [1.9]
b | Ga | fs | fn | s
Voltage VDC+ 10% 24 24 24 24
Current A 0.74 0.81 0.81 0.90
Engage Time ms <50 <50 <80 <110
Release Time ms <15 <15 <15 <50
Torque in-b 43.3 69 104 143
[Nm] [4.9] [7.8] [11.8] [16.2]

Environmental Data

Humidity (non-condensing) RH 85%
Ambler_1t Temperature o 01040
(operating)

Storage Temperature °C -20t0 80
Vibration ® G 5
Shock G 10

! Torque shown is available up to a certain Ambient Temp. See Speed/Torque curve notes.
2 Radial shaft loads are specified at a position centered along the length of the shaft.
3 Vibration tests are described in the next section “Motor Vibration Testing.”
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Motor Vibration Testing

There are two vibration tests for the SL series motors:

» Sweep Test. Themotor is subjected to a 5G variable frequency test for eight hoursin each of
three axes (X, Y, Z). For the purpose of thesetests, X axisis parallel with the motor shaft, Y
axisis paralle with the encoder connector, and Z axisisat a 90 degreeangleto X and Y. In
thistest, the vibration frequency increases from 20 to 3000 Hz. over atwo minutes span, then
decreases from 3000 to 20 Hz over atwo minutes span. This pattern is repeated for a period
of eight hours.

* Resonance Point Test. Firgt, the resonant frequency having the highest vibration isidentified
while testing the motor with a 5G variable frequency (20 to 3000 Hz.) in three directions (X,
Y, Z). Then, the motor isvibrated 10 million timesin each direction (X, Y, Z) & the
identified resonant frequency.
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Motor Speed/Torque Curves

Z-Series Performance Curves

SLMO003 (30 Watt) SLMO05 (50 Watt)
3.0 (0.34) 6 (0.68)
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E 800 — 11— — £ 15069 o /
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® : s 9(102) :
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Speed (RPM) Speed (RPM)
SLMO040 (400 Watt) SLMO75 (750 Watt)
36 (4.07) 66 (7.46)
N 30 (3.39) ﬂ B N 55 (6.21) BN
b 24271 USVAC 1A b, 44(4.97) -
rqo 230 VAC Y\ q \
1 18(2.09) T u 33(3.73) i
in- 12 (1.36) - 22 (2.48) ;
6 (0.68) : 11 (1.24) !
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000
Speed (RPM) Speed (RPM)

[ continuous Torque

— = — = Intermittent Torque

Note: Continuous torque available for each motor model depends on the ambient temperature. These curves depict the
maximum continuous torque available for each model up to the following ambient temperatures:

e SLMO003, SLM075=40°C

e SLMO005, SLM040 = 20°C

e SLMO010, SLM020 = 30°C
Higher ambient temperatures require motor derating as shown in the temperature derating curves later in this chapter.
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24.2 V-Series Performance Curves

SLM100 (1000 Watt)

90 (10.2)

£
£ 75(8.47)

-

2 60 (6.78)
45 (5.08)

ue in

T 30 (3.39)
(=]
F 15 (1.69)

0

300 (33.9)
240 (27.1)
180 (20.3)

120 (13.6)

Torque in-lb (Nm)

60 (6.78)

0

1000 2000 3000 4000 5000 6000
Speed (RPM)

SLMO0350 (3500 Watt)

\

\
\
\

1000 2000 3000 4000 5000 6000
Speed (RPM)

1 cContinuous Torque

— — = Intermittent Torque

Torque in-lb (Nm)

Torque in-lb (Nm)

240 (27.1)
200 (22.6)
160 (18.1)
120 (13.6)
80 (9.04)
40 (4.52)

0

450 (50.8)
375 (42.4)
300 (33.9)
225 (25.4)
150 (16.9)

75 (8.47)

0

SLM250 (2500 Watt)

1000 2000 3000 4000 5000 6000
Speed (RPM)

SLMO0500 (5000 Watt)

____________ - -

1000 2000 3000 4000 5000 6000
Speed (RPM)

Note: Continuous torque available for each motor modd depends on the ambient temperature. These
curves depict the maximum continuous torque available for each model up to the following ambient

temperatures:
e« SLM
e« SLM
e« SLM

100=40°C
250, SLM500 = 20°C
350=30C

Higher ambient temperatures require motor derating as shown in the temperature derating curves
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Motor Rated Torque Output (%) Motor Rated Torque Output (%)

Motor Rated Torque Output (%)

Derating Based on Ambient Temperature

The SL Series motors produce the continuous torque shown in the speed/torque curves (Section
2.4), up to certain ambient temperature limits depending on the motor model. The following curves
depict the continuous torque derating required for operation in higher ambient temperatures. The
intermittent torque available does not need to be derated.

Motor Derating Based on Ambient Temperature
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Amplifier Derating for 230 VAC Single Phase Operation

Although the 230 VAC amplifiers can be operated with a single-phase input, they must be derated
at ambient temperatures above 40°C, as shown in the following graph. This derating is concurrent
with any derating of the motor output due to the motor ambient temperature, so the worst-case
derating should be used. For example, lets examine the application of a 3500 Watt motor and
amplifier where the amplifier isrun on single phase in a 50°C ambient and the motor isrunin a
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2.5

2.6

Motor Rated Torque Output (%)

40°C ambient. Comparing the graph for the SLM 350 motor to the graph bel ow, we see that the
motor derating required for 40°C operation (30%) is higher than the motor derating required for
50°C single-phase amplifier operation (25%). So the 30% derating figureis used, which protects
both motor and amplifier from thermal overload.

100

75

0 10 20 30 40 50

Amplifier Ambient Temperature (°C)

Motor Sealing

The SL series motors are designed to comply with an P65 protection rating excluding the cable
connector and shaft. The V-Series motorsinclude a shaft oil seal as a standard feature while the Z-
Series motors do not include a shaft seal. Adequate precautions should be taken when mounting
the motors to ensure proper protection against excessive exposure to fluids and spray.

Motor Holding Brakes

As an option the SL Seriesmotors are available with an integral parking brake. The brakesare
designed for failsafe operation and must be energized to rel ease the brake.

Note

The brake should only be used to hold motor position oncethe axisis
stopped. Using the brake to stop a moving load may result in damage or
premature failure of the brake mechanism. Use the dynamic brake function
(see Section 2.8) or an external mechanical brake to stop moving loads
during an emergency stop or 10ss of power.

The brakes require a finite time to engage and rel ease the load as shown in the brake specifications
in Tables 2-3 and 2-4. These times must be considered in the brake sequencing logic when
employing brake motors on vertical axes to prevent the load from faling. The servo amplifier must
remain enabled until the brake isfully engaged or the load will not be adequately restrained.

The SL amplifiersinclude a brake control output (BRK-OFF) that may be used to indirectly control
brake activation. This output must be connected to an interposing relay (coil rated for 12-24 VDC,;
50mA maximum) in the brake power supply. For Z-Series amplifiers the BRK-OFF output shares
aterminal on the CN I/F interface connector with the servo ready (S-RDY) and zero speed detected
(ZSP) functions. These functions are mutually exclusive and are selected by Parameter 3F.
Parameter Nos. OE and OF determine the timing of the BRK-OFF output under various operating
conditions. See Chapters 5 and 6 for more detail s on these parameters. See Chapter 4, Section
4.1.2 for brake wiring detailsand diagrams.

The brake power supply is the user’ s responsibility and must comply with the brake specifications
shown in Tables 2-3 and 2-4. GE Fanuc offers a24VDC, 5 amp DIN-rail mounted power supply
(IC690PWR024) that may be appropriate as a brake supply on multi-axis systems. A panel
mounting conversion kit is also available (IC690PACO00L). Brake power cables are available from
GE Fanuc in several pre-finished lengths as shown in Table 4-4.
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2.7 NEMA Motor Mounting

The SL Series servo motors with ratings up to 1000 Watt are designed with standard NEMA shaft
and flange sizes as shown in Table 2-5 to facilitate mounting to readily available gear reducersand
actuators. Motor models larger than 1kW have metric mounting configurations. For dimensional
information on these motors (including mounting dimensions), please see the mechanical drawings
in Chapter 3.

Table 2-5. NEMA Mounting Sizes for SL Motors (30 to 1000 W only)

NEMA Size Motor Model
SLMO003 | SLM005 | SLM010 | SLM020 | SLMO040 | SLM075*|] SLM100
NEMA 23 X X X
NEMA 34 X X X
NEMA 42 X

* The SLMO075 (750 Watt) model has an oversized shaft diameter for the NEMA 34 frame size.
Thisisrequired because the torque rating of this motor exceeds the capacity of the sandard NEMA
34 shaft size. This condition istypical of high performance brushless servo motors that produce
high peak torque relative to their frame size. For details about motor ingtallation and dimensions,
see Section 3-3.

2.8 Dynamic Brake Function

SL Series servos have a built-in dynamic brake for emergency stops. The dynamic brake uses the
stored kinetic energy in the motor to generate braking torque. Since the braking torque is
proportional to motor speed, the motor decelerates along an exponential velocity profile to a stop.
The dynamic brake is activated in the following cases:

*  When you turn off the main AC line power.

*  When you disable the amplifier by removing the SRV-ON signal (see Section 5.7.2) the
dynamic braking action is determined by the setting of Parameter No.OA (V-Series) or
Parameter N0.3E (Z-Series) as described in Section 6.3.

*  When aprotective (alarm) function is activated you can select the dynamic brake action using
Parameter N0.OA (V-Series) or Parameter No. 3D (Z-Series) as described in Section 6.3.

» If the CW overtravel limit switch (connected to the CWL input on connector CN I/F) is opened
while the motor isrunning in the CW direction (viewed from the motor shaft). You can select
whether or not to activate the dynamic brake using Parameter No. OA as described in Section
6.3 (both V-Series and Z-Series).

¢ If the CCW overtravel limit switch (connected to the CCWL input on connector CN I/F) is
opened while the motor isrunning in the CCW direction (viewed from the motor shaft). You
can select whether or not to activate the dynamic brake usng Parameter No. OA as described in
Section 6.3 (both V-Series and Z-Series).

Note

The dynamic brake is designed for emergency stops and should not be activated repeatedly over a
short time period or the amplifier may be damaged.
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The dynamic brake is effective in reducing the stopping distance of the motor when compared to
allowing the motor to coast to a stop, but it is not as effective as amechanica brake for holding
axisposition. Applications using vertical axes or other axes that require the load to be locked into
position for long periods or while amplifier power is removed should use a motor with the optional
holding brake.

2.9 Configuration and Monitoring

The SL Series amplifiers offer awide variety of configuration options, tuning and monitoring
functions. These functions are accessed using either the front panel keypad/display or the S_config
PC based software. For initial configuration, the SLconfig software is more efficient and provides
the ability to save the settingsto afile for repeat applications or archiving. The keypad is
convenient for quick adjustments during start-up or troubleshooting. The SL amplifier keypad isa
tactile membrane type with five push buttons to navigate through the function menus.

The amplifiersalso include asix-digit LED display that is used to display the menu functions,
parameter data values, and a broad range of system status information. The user can configure
motor speed, torque or position error as the default display on power-up (see Parameter N0.01).
When a fault occurs, the display will flash and the most recent eight errors can be displayed and the
keypad can be used to clear the current dlarm. Chapter 9 describes the protective functions of the
SL Series and Chapter 8 provides details on how to use the keypad and S_config functions.

The SL amplifiersalso include two test points on the front pand for monitoring motor speed
feedback, position error (SP) or commanded torque (IM). These test points are bi-polar anal og
signals with user defined scaling (Parameter N0.08) and are al so available as outputs on the CN I/F
interface connector for hardwired continuous monitoring by the machine controller or pand meter.

Other /O available to monitor system statusinclude a servo ready output (S-RDY)), zero speed
detection output (ZSP), darm output (ALM), At-Speed/In-Position output (COIN) and, on the V-
Series amplifiers only, an In-Torque-Limit output (TLC) and 3-bit error code output
(EXOUTO,1,2).

2.10 Control Modes

The SL Series amplifiers can be configured for the following operating modes:

1. Position Control Mode — Accepts avariety of pulse command inputsto control the position of
the motor. The user can configure the amplifier for CW/CCW pulse commands,
Pulse/Direction commands or A/B Phase (encoder follower) pulse commands. This mode
provides a convenient way to upgrade stepper systems to improve performance or for simple
master/dave applications using afixed (user defined) follower ratio. In thismode, the user can
configure a position error limit that will trip the drive when exceeded and independent anal og
inputs (CWTL and CCWTL) are available to dynamically limit torque in the CW and CCW
directions. The position error limit is user definable and can be disabled. A discreteinput is
available (CL) to allow the machine control system to clear the position error counter.
Adjustments for the Position Control Mode include;

» Position Loop Gain (Parameter N0.20)

* In-Position Detection Range (Parameter N0.22)

» Position Error Limit (Parameter No.23)

»  Position Error Limit Inhibit (Parameter No.24)

*  Pulse Command Ratio (Parameter Nos.25 and 26)
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*  Quadrature Pulse Input Multiplier (Parameter No.27)

*  Pulse Command Input Polarity (Parameter No.28)

»  Pulse Command Input Mode (Parameter No.29)

»  Second Position Loop Gain (Parameter N0.32; Z-Series only)

»  Second Numerator of Pulse Command Ratio (Parameter No.35; Z-Series only)
*  Pulse Command Filter Delay (Parameter No.36; Z-Series only)

» Position Error Counter Clear Mode (Parameter N0.3C; Z-Series only)

2. Torque Control Mode — Accepts an anal og torque command for motion controllers that
require atorque command interface. Thismode can aso be used for direct control of torque or
web tension. The SL amplifiersindude an additional analog input (SPL) that can be used to
dynamically vary the speed limit for torque mode control. Alternatively, theinternal speed
presets described above can be used for one or more fixed speed limits. Adjustments for
Torque Control Mode include:

*  Torgue Command Scaling (Parameter No.1A)
*  Torgue Command Polarity (Parameter No.1B)
*  Torgue Command Offset (Parameter No.1C)
*  Torque Command Filter (Parameter No.1D)

3. Velocity Control M ode (default) — This mode can be configured to accept either an analog
vel ocity command or multiple internal preset speed commands selected using discrete inputs.
The Z-Series amplifier supports up to four interna speed settings while the V-Series amplifiers
support two speed presets. The Z-Series a so has a mode where the user can switch between
the anal og command and up to three preset speeds using discrete inputs. When used with an
external position controller, such asthe GE Fanuc APM 300 or DSM300 Series, the SL
amplifier provides incremental encoder feedback to close the position loop. Independent
analog inputs (CWTL and CCWTL) are available to dynamically limit torque in the CW and
CCW directions. For speed control applications, the ZEROSPD clamp input can be used to
prevent servo drift when the motor is stopped for long periods of time. Adjustmentsfor
Velocity Control Mode include:

» Vdocity Loop Gain (Parameter No.03)

» Vdocity Loop Integration Time Constant (Parameter No.04)

» Vdocity Feedback Filter (Parameter N0.05)

*  Vdocity Command Scaling (Parameter N0.13)

» Vdocity Command Polarity (Parameter No.14)

» Vdocity Command Offset (Parameter N0.15)

* Internal/External Velocity Command Selection (Parameter N0.16)
* Firg Internal Speed (Parameter No.18)

»  Second Internal Speed (Parameter N0.19)

» Vdocity Feed Forward (Parameter N0.21)

» Vdocity Feed Forward Filter Time Constant (Parameter No.2B)

*  Second Velocity Loop Gain (Parameter N0.30; Z-Series only)

»  Second Velocity Loop Integration Time Constant (Parameter No.31; Z-Series only)
e Third Internal Speed (Parameter No.38; Z-Series only)

»  Fourth Internal Speed (Parameter N0.39; Z-Series only)

The SL amplifiers can also be configured for dual control mode operation (Parameter No.02) where
any two of these control modes can be selected using the C-MODE discrete input. Chapter 6
provides detailed descriptions of the parameters used to configure these modes.
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2.11 Gain Switching

The Z-Series amplifiers allow the user to configure two different gain setting for the Position and
Velocity Control Modes. The gains are configured by various parameter settings and Parameter
No0.33 determines the event that initiates the gain switch. The gain switch can be disabled,
automatic (Position Control Mode only) or initiated by activating the GAIN input. For the
automatic gain switching mode, Parameter N0.34 configures adelay time used to initiate the
second gain values. Thistime delay isreferenced to the falling edge of the final pulse of the move
command. For moreinformation on gain switching, refer to the descriptions for the following
parametersin Chapter 6:

«  2"Vdocity Loop Gain (Parameter No.30)

« 2"vdocity Loop Integration Time Constant (Parameter No.31)
« 2" Position Loop Gain (Parameter N0.32)

»  Second Gain Switching Mode (Parameter N0.33)

» Automatic Gain Switching Delay Time (Parameter N0.34)
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Agency Compliance

The table below lists the compliance status of each SL series product for the following standards:

* UL: Refersto United States UL listing, UL508C (File Number E164620).
* C-UL: Refersto Canadian UL listing.

* CE: Refersto European Community’s Low Voltage and EMC Directives (see Appendix B

for application detailsto ensure compliance).

Table 2-6. SL Series Products Agency Compliance

Product UL C-UL CE
SLAOO03x* Amplifier Yes Yes Yes
SLAOO5x* Amplifier Yes Yes Yes
SLAO10x* Amplifier Yes Yes Yes
SLAO020x* Amplifier Yes Yes Yes
SLAO40x* Amplifier Yes Yes Yes
SLAO75x* Amplifier Yes Yes Yes
SLA1002 Amplifier Yes Yes Yes
SLA2502 Amplifier No No Yes
SLA3502 Amplifier No No Yes
SLA5002 Amplifier No No Yes
SLMO003 Mator Yes No Yes
SLMO005 Mator Yes No Yes
SLMO010 Motor Yes No Yes
SLMO040 Moator Yes Yes Yes
SLMO75 Mator Yes Yes Yes
SLM100 Motor Yes Yes Yes
SLM250 Motor No No Yes
SLM350 Maotor No No Yes
SLM500 Motor No No Yes

*Note: For amplifier model humbers shown with an x suffix, such as SLA003x, thex isa
placeholder for a number that specifies the amplifier’ s bus power supply voltage. If the
suffixis 1, thevoltage is115VAC; if the suffix is 2, the voltageis 230VAC. For example,
SLA0031 specifiesan SL A003-si ze (30-watt) amplifier with a 115V AC bus power supply
voltagerating. SLA0032 specifiesthe same size amplifier, but with a230VAC bus power
supply voltage rating. See Table 2-1 for more details.
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| nstallation Guidelines

Amplifier Mounting Guidelines and Environmental
Conditions

It isthe user’ sresponsibility to install the componentsin a suitable location. The servo amplifier must
be installed in alocation that satisfies the following environmental conditions:

1

o o~ W

Atmosphere: The circuitry and cooling fans must not be exposed to any corrosive or conductive
contaminants.

Ambient temper ature: 0°C to +50°C (operating)
-20°C to 80°C (storage)

Ingall the amplifier into ambient temperature conditions within therange of 0° C to +50° C. If the
temperature exceeds thisrange, it may cause malfunction or damage to the amplifier. For
230VAC models using a single phase power supply it isnecessary to limit the maximum ambient
temperature to 40°C for full rated output.

The servo amplifier heatsink and motor generate high temperatures. If the amplifier ishoused in
an enclosed control cabinet this heat 1oad must be considered when eval uating the enclosure
cooling requirements (see Section 3.6-Power Dissipation for details on amplifier losses). Use heat
exchangers or cooling devices to maintain an ambient temperature of 50° C or less.

Humidity: 90% relative humidity or less (non-condensing)
Vibration: Lessthan 0.5 G at 10-150Hz
Shock: Lessthan 15 G (non-operating)

Altitude:  No more than 1000m (3300 ft) above sea level for full rating. Contact GE Fanuc
Applications Engineering for derating at higher elevations.

Ventilation: Thisamplifier is designed for vertical installation to ensure proper cooling. Install
the amplifier with sufficient space for ventilation. Avoid mounting wireways and other adjacent
components too close to the heatsink, top or bottom of the amplifier.

Location:  Keep the following location guidelines in mind when selecting a site for the
amplifier:

» Donotingall in places with high temperature, high humidity, dust, dirt, conductive powder or
particulate, combustible gasses, or metal chips.

31



3-2

3.2

» Avoid places exposed to direct sunlight.
*  Mount only to noncombustible materials such as metal.
» Do not stand/step on or put heavy articles on the amplifier or motor.

e Theamplifier housing israted |P20 and isnot a waterproof enclosure. Do not use outdoors or
in any unprotected environment.

» Avoid locations where there is exposure to radiation such as microwave, ultraviolet, laser
light or X-rays.
» Do not block the inlet/exhaust ports, and prevent foreign objects from getting into the ports.

» Do not apply excessive stress, put heavy articles on, or pinch the cables.

» Donot ingdl the amplifier near heating elements such as cabinet heaters or large wire wound
resistors. When such ingtallation is unavoidable, provide athermal shield between the servo
amplifier and the heating elements.

*  Mount amplifiers and other heat producing components higher in the enclosure to avoid
overheating other sengtive electronics ingalled in the same cabinet.

* TheV-Seriesamplifier has mounting tabs that allows mounting either flush to a pand or
through a cutout in the panel. When mounting through a panel, make sure the pand is of
sufficient gauge to support the weight of the amplifier.

Installing the Amplifier

The SL Series Amplifiersare designed for panel mounting in electrical enclosures designed for
industrial applications. Enclosure cooling or ventilation must be adegquate to maintain the ambient
temperature to within the component’ s specifications. Mount amplifiers vertically for proper cooling.

1

Firmly install the amplifier with screws and bolts without applying stress such as bending and
twisting to the amplifier main unit.

Use M4 (#8) or M5 (#12) mounting screws or bolts.

Allow reasonable mounting clearance between adjacent unitsto ensure proper ventilation.

Cautions and Warnings for
Installation and Operation

Since a misuse of the amplifier may lead to improper operation, or may damage
the amplifier, carefully read the following cautions and war nings:

Be sure to ground the amplifier properly using the ground terminals on the front of the amplifier.
Proper grounding includes conforming to applicable national and local electrical codes. Refer to
Chapter 4 for instructions.

Do not apply higher than rated voltage to the power input terminals (R, S, and T).

Do not apply the main input power to terminals other than terminals R, S, and T or damage will
occur. Refer to Section 5-1-1 for wiring information.
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The power supply uses a capacitor filter. When you turn on power, ahigh charging current flows
and you may see a large voltage drop. We recommend that you use an independent power supply
for theamplifier(s) or ingtall line reactorsto limit the charging current.

Do not perform a dielectric strength test or megger test on the amplifier or damage may occur.
(When you perform a dielectric strength test or megger test to an external circuit, please
disconnect all terminalsto the amplifier so that no test voltage is applied to the amplifier.)

Do not operate the amplifier under overload conditions (such as continuous overcurrent
operation).

When power isturned off, allow about 11 seconds before re-applying power. If thisinterval istoo
short, the system may not start up normally because itsinternal circuit isnot properly initialized.

If you use a ground fault breaker, use onerated for "Inverter," to withstand high frequency leakage
current.

Use the motor and amplifiers only in the designated combinations (Table 1-1 and Table 1-2).

When transporting, use caution to prevent damage to the servo components. Do not grasp the
cables when carrying.

Do not apply excessive force to the amplifier front panel and side plates.

3.3 Installing the Motor

The SL Series servo motors are designed for either vertical or horizontal mounting and have a
protection rating of 1P65 (not including the connectors and shaft). The motors should be mounted in a
location where the environmental conditions are within the specifications stated in Table 2-3 and Table
2-4. Use the following guidelines when mounting the motors:

Observe the shaft radial and thrust load limits shown in Table 2-3 and Table 2-4. Loads exceeding
these limitswill cause premature failure of the motor. Excessive belt tension could cause bearing
or shaft failure.

Be sure to ground the motor using the ground wire in the motor power cable.
Ensure that the motor cables are free from excessive stress, stretching, pinching or bending.
To avoid damage, do not carry amotor by holding the cables or shaft.

Do not apply excessive axial force or impact |oads when ingaling the motor coupling or shaft
pulley or the encoder may be damaged. See axia load limit ratingsin tables 2-3 and 2-4.

Ingall the motor in alocation free from corrosive contaminants, dust, excessive water spray, or
combustible gas.

The shaft of the motor istreated with grease (Shell Oil AlvaniaNo. 2) for corrosion protection
during storage. Consider the effect of the grease on any plastic parts that are mated with the shaft.

The optional motor brake should be used for holding stationary loads only. Do not use this brake
to stop amoving load or reduced life or damage to the brake may occur. Apply this brake only
after the motor is stopped. Use the dynamic braking feature of the amplifier to stop moving loads
more quickly when power is removed from the amplifier (see Section 2.6).
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34.1

Mounting Dimensions

Z-Series Amplifier Dimensions

©0.205 (5.2)
3 -
GE Fanuc SL Series
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200 Watt 0,59 (15) 512 (130) 0] 512 (130)
400 Waltt 0.59 (15) 6.69 (170) 0.59 (15) 512 (130)
750 Watt N/A N/A 0,59 (15) 6,69 (170)

Figure 3-1. Z-Series Amplifier Dimensions
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34.2 V-Series Amplifier Dimensions
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Figure 3-2. V-Series Amplifier Dimensions for 1,000 and 2,500 Watt Sizes
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Figure 3-3. V-Series Amplifier Dimensions for 3,000 and 5,000 Watt Sizes
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3.5 Motor Mounting Dimensions

Lead Lengths

1
_ C1 (encoder cable) = 9.055 inches (230 mm)
] L C2 (both motor and brake cables) = 7.874 inches (200 mm)
=x
| 0
| S—
c1 < 11—
|
<« AH —
I

| R~
|~ L2 ¥
4 BB > [« 4 x H dia on
I Bolt circle AJ
| | A
N
z @
U AK
o
< L
Model Units A AH AJ BB G
SLMO003 inches 2.27 +0.024 0.7874 = 0.028 2.625 + 0.024 1.502f8_001 0.118 + 0.008 0.236 = 0.012
(Bowatts) | mm 57.658+06 20+ 07 66.675:06 | 38.1508'0 0 3102 6+03
SLMO05 inches 2.27+0024 0.7874 + 0.028 2.625+ 0024 1.502*3 g1 0.118+ 0.008 0.236 + 0012
(Gowatts) |y 57.6581 06 20+ 07 66.675:06 | 381508' s 3:02 6203
SLMO10 inches 2.27+0024 0.7874 + 0.028 2.625+ 0024 1.502*3 g1 0.118+ 0.008 0.236 + 0012
(100Watty) | 57.658+06 20+ 07 66.675:06 | 38.1508'0 0y 3:02 6:03
L L1 .
Model | Units H u L (With | L1 | (with W'i-tfu()\l’x'tBﬁg]r(e)
Brake) Brake)
SLMoos | inches | 01968 00w 0.25'9 s 2.559 3819 | 1772 | 3031 0.709
(Sowatts) | mm 5:02 6.35'% 0 65 97 45 77 18
SLMoos | inches | 01968 00w 0.25' o0n 2.874 4134 | 2087 | 3346 1.024
(Gowatts) | mm 51025 6.35"9 000 73 105 53 85 26
Smoto | inches | 01968 om0 0.25' o0u 4.055 5315 | 3268 | 4528 2.205
(1oowatts) |y 51025 6.35% 000 103 135 83 115 56
Figure 3-4. Dimensions for 30-100 Watt SL Series Motors
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i 0.2165 + 0.010
3420024 | 1181+ 0028 | 3.875+ 0024 87749 0.118+ 0008 | 0.315+ 0012
SLMO020 inch 2 877,0'(1)12
(200 Watt)
mm | 86.868:06 30z 07 98.425:06 | 73.0758' s 3102 8:03 551025
Model | Units c1 c2 L1 L1 (With Brake) | -2 (With or Without
Brake)
SLMO20 inch 8.662 7.874 2.854 4154 1.535
(200 Watt) | mm 220 200 725 105.5 39
Model | Units u L L R s XD
(With Brake)
SLMO20 inch | 0.375"3 goos 3.701 5.000 03018905 | 012573 0.75"3 016
200 Watt
( R 525013 500 %4 127 7.6667 301 3.175% 51 19.050*3 ,
Figure 3-5. Dimensions for 200 Watt SL Series Motor
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‘ M N L2 =
4 x H dia on
BB —» |« Bolt circle AJ
é & [ ]
— ‘
[=XD—» L
U AK
1
*)?(—
L A
Model Units A AH AJ AK BB G H
[ 342:004 | 1.181:0028 | 3.8752 002 87749 0.118+ 0008 | 0.315: 0012 | 0.2165+ 0010
SLMO040 inch 4 4 2 877,0_m12 1
(400 W) mm 86.868 + 0.6 30+ 07 98.425+06 | 73.0758'3 44 3+02 8+03 551025
Model | Units c1 c2 L1 L1 (With Brake) | -2 (With or Without
Brake)
SLM040 inch 8.662 7.874 4,016 5.315 2,697
(400 Watt) | mm 220 200 102 135 68.5
. L (Without L
Model Units U Brake) (With Brake) R S XD
SLMO40 inch | 03753 g004 4.862 6.161 030183015 | 01253y 0.75"3 016
@ooway | | e 525012 009 1235 156.5 7.66673 501 31757 o1 19.050%3 ,
Figure 3-6. Dimensions for 400 Watt SL Series Motor
S Series Servo User's Manual — August 2001 GFK-1581B
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!

-
‘ [ L1 —»
ct | I «— AH —>
‘ M N L2 =
4 x H dia on
BB —» |« Bolt circle AJ
é : & [ ]
— ‘
XD —»| L
U AK
1
*)?(—
L A
Model Units A AH AJ AK BB G H
SLMO75 inch 3.42+0024 | 1.181x0028 | 3.875+0024 2.877"% o2 0.118+ 0008 | 0.315+0012 | 0.2165% 0.010
(7Sowa) | | 86.868+ 06 30z 07 98.425:06 | 73.0758' s 3102 8:03 551025
Model | Units c1 c2 L1 L1 (With Brake) | -2 (With or Without
Brake)
SLMOT5 inch 8.662 7.874 4,764 6.142 3.346
(750 Watt) | mm 220 200 121 156 85
. L (Without L
Model Units U Brake) (With Brake) R S XD
SLMOT5 inch | 0.625"3 go0s 5.610 6.988 051659 05 | 0188504 | 09526
(rsowat) |, 15.875:3 011 1425 1775 131207045 | 47880 s 24,2001 ,
Figure 3-7. Dimensions for 750 Watt SL Series Motor
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| L1
| l¢ L2
| |
!

<« AH
I BB —»| [« 4 x H dia on
| | ] Bolt Circle AJ
c2 C1 | —4—f I }g( )& Al
| s L
( I“XD"| ‘ N
13 4/

r
I ' 7KAL

4 7
_.‘ Gl
< L
< A P
Note: Shaft end play (axial) = 0.0118” (0.3 mm) or less

Model | Units A AH Al AK AL BB G

inch 4.38 1.378 4.95 2.188'3 oo 5512 0.118 0.394
SLM100

mm 111.25 35 125.73 5557519 ; 140 3 10
SLM250 | mm 100 55 115 95%3 a5 135 3 10
SLM350 | mm 120 55 130/145* 110 o5 162 3 12
SLM500 | mm 130 65 145 110 o5 165 6 12
M odel Units C1 Cc2 L1 L1 (W/Brake) L2 L2 (W/Brake)

inch 3.31 3.62 6.012 7.087 3.858 4843
SLM100

mm 84 92 155 180 98 123
SLM250 | mm 84 97 207 232 153 178
SLM350 | mm 84 111 214 239 160 185
SLM500 | mm 84 119 257 282 202 227
Model | Units| H u L |L (W/Brake) R S T XD

inch | 0.2600 | 0.625'3 05 | 6.890 7.874 051659 05 | 0.1885%0,, | 0.1885 |1.000
SLM100

mm 66 | 15875045 | 175 200 1312070405 | 47880 | 4788 | 254
SLM250 | mm 9 19%9 013 227 252 155 679 035 6 42
SLM350 | mm 9 229 13 234 259 18 89 036 7 41
SLM500 | mm 9 24*9 s 277 302 20 8906 7 51

*Mounting holes on SLM350 are dotted to accommodate bolt circles (dimension AJ) from 130 through 145 mm.

Figure 3-8. Dimensions for 1000 Watt to 5000 W SL Series Motors
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Power Dissipation

Each SL Series Amplifier dissipates power that resultsin some enclosure heating. The table below
shows the approximate power dissipation for each amplifier operating at rated outputs for usein

determining enclosure size and cooling requirements. Valuesin the table do not include dissipation
from an optional regeneration resistor.

Table 3-1. Power Dissipation

Amplifier Model . Power Loss
pNumber Description Amplifier (V\(?;

1C800SLA0031 30 Watt, 115 VAC 145
1C800SLA0051 50 Watt, 115 VAC 17.0
1C800SLA0101 100 Watt, 115 VAC 214
1C800SLA0201 200 Watt, 115 VAC 29.8
1C800SLA0401 400 Watt, 115 VAC 42.1
1C800SLA0032 30 Watt, 230 VAC 19.0
1C800SLA0052 50 Watt, 230 VAC 195
1C800SLA0102 100 Watt, 230 VAC 20.7
1C800SLA0202 200 Watt, 230 VAC 25

1C800SLA0402 400 Watt, 230 VAC 27

IC800SLAQ752 750 Watt, 230 VAC 44

1C800SLA1002 1000 Watt, 230 VAC e

1C800SLA2502 2500 Wett, 230 VAC 170
1C800SLA3502 3500 Weatt, 230 VAC 280
1C800SLA5002 5000 Wett, 230 VAC 280

Chapter 3 Installation Guidelines
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GFK-1581B

Wiring

This chapter provides wiring guidelines for the SL amplifier power terminals, 1/0 and command
interface connector (CN I/F), encoder connector (CN SIG), and serial connector (CN SER). It also
describes ingtalling the optional regeneration resistor and selecting AC incoming power wiring.

Wiring to the Amplifier Power Terminals

Use the following guidelines when connecting wires to the amplifier power terminals. Refer to
Figure 4-1 for example wiring diagrams.

1

The cover of the power terminal block is secured with ascrew. When wiring to the terminal
block, remove the screw and gently pull open the cover to release the snap detent.

Tighten screw terminalsto 7 Ib-in. (0.79 Nm) maximum. Applying excessive torque to the
screws may break the terminals.

Use wire that meets the following characteristics:
»  Use60/75°C or higher rated wire only
»  Usecopper conductorsonly

For the main power supply and control power supply, apply voltage as indicated below:

Supply Model Line
) 230 VAC 170to 253 VAC
AC Line
115VAC 8510126 VAC
Control Power 230 VAC +10% —15% single phase (V-Series amplifiers only)

The direction of rotation of the AC servo motor cannot be changed by exchanging the 3-phase
power wiring as with an induction motor. Be sure to correctly match the amplifier motor output
terminals with the motor power terminals. The direction of themotor can be changed using
configuration parameters on the SL amplifier (see Parameter No.14 in Chapter 6) or on aGE
Fanuc APM300 or DSM300 Series motion controllers.

Useinsulated spring spade terminals for connecting the lead wires to each terminal. The
terminals for amplifier models up to 2500 Watts use an M4 size screw (4 mm or 0.1575 inch
diameter) and can accommodate terminal connectors up to 0.25 inches (6.35mm) wide.
Amplifierslarger than 2500 Watts use M5 terminal screws (5mm or 0.1969 inch diameter).

Firmly connect the terminal for motor ground and terminal for amplifier ground to alow
impedance earth connection at asingle location. If an optiona AC linefilter is used, its ground

4-1
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10.

11.

12.
13.

terminal should also be connected to this same point. Grounding the machine main unitis
recommended using Class 3 Grounding [grounding resistance 100Q or under, and wire diameter
of 14 AWG (1.6mm?) or larger for Z-Seriesamplifiersand 12 AWG (3.5 mm?) or larger for V-
Series amplifiers. The AWG sizes given arerounded to the sizes closest (on thelarger side) to
the given Metric sizes].

After completing the wiring to the power terminals, close thetermina block cover and secure the
cover with the screw to prevent accidental contact.

Ingall a surge absorber across all contact points of any e ectromagnetic contactors and relays
used in the system to prevent erroneous operation due to noise spikes.

An electronic circuit breaker to shut off power to the amplifier in an emergency is recommended.
When using a ground fault interrupter, use onerated for inverter duty to prevent high-frequency
leakage current flowing to ground through stray capacitance from causing breaker malfunction.
Also, theamplifiers draw a high inrush current when power isfirst applied in order to chargethe
DC link filter capacitors. Select AC line protection with thisin mind.

An AC linefilter for reducing RF noise and preventing erroneous operation is recommended. GE
Fanuc does not provide linefilters small enough for asingle SL Series servo but does supply a
5.4kW unit (A81L-0001-0083#3C) that may be appropriate for multi-axis applications. Check
with your local distributor for assistance.

After wiring, and before applying power to the amplifier, check for wiring errors once again.

The following table outlines the wiring requirements for the incoming AC power and motor
wiring:

Table 4-1. AC Incoming Power Wiring

Applicable M odd Power Circuit Breaker | Main Circuit & Motor Control Power
Rated Rated Consumption (rated current) Wire Gauge Wire Gauge
Voltage Output | (At rated power) (R,ST,U,V,W,P,B) (r,t)
30-50 W 0.3kVA 10A 16 AWG (1.25 mm?) N/A
115 VAC 100 W 0.4kVA 15A 16 AWG (1.25 mm?) N/A
(1-Phase) 200 W 0.5kVA 15A 14 AWG (2 mm?) N/A
400 W 1.0kVA 15A 14 AWG (2 mm?) N/A
30-100 W 0.3kVA 5A 16 AWG (1.25 mm?) N/A
200 W 0.5kVA 10A 16 AWG (1.25 mm?) N/A
400 W 0.9kVA 10A 16 AWG (1.25 mm?) N/A
230 VAC 750 W 1.3kVA 15A 14 AWG (2 mm?) N/A
(3-Phase) 1000 W 1.8kVA 15A 12AWG (35 mm?) |16 AWG (1.25 mm?)
2500 W 3.8kVA 30A 12AWG (35 mm?) |16 AWG (1.25 mm?)
3500 W 5.3kVA 50A 12AWG (35 mm?) |16 AWG (1.25 mm?)
5000 W 7.5kVA 50A 12AWG (35 mm?) |16 AWG (1.25 mm?)
S Series Servo User's Manual — August 2001 GFK-1581B
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Wiring Cautions

Cautions and Warnings

Observethe following cautions when applying voltage:

»  Becareful not to cross connect the wiring for the main power supply input terminals (R,
S, T) and the output terminals for motor (U, V, W) or the amplifier may be damaged.

» Do not earth or short-circuit the output terminals for motor (U, V, W) while the system
is energized or the amplifier may be damaged.

*  OntheV-Sariesamplifier, do not connect any wireto terminasN, DL1, and DL2.

* TerminalsPand B are for connecting an optiona external regenerative discharge

resistor and are connected to high-voltage (see Section 4.1.2). To prevent e ectric shock,
never touch terminals P and B or any of the other power terminals.

AC supply voltage Optional AC
depends on model NFB  Line Filter @
Single phase 115VAC i
«—o o | i
3-phase 230VAC or —— N AC Supply
* Single phase 230VAC o—o___| N

230VAC, 1@ control

* Note: For Single phase power (V-Series only)

230VAC operation, use
amplifier terminals R and T

NC —DL2
NC —

No connection
(V-Series only)

Optional regenerative
discharge resistor

(V-Series only)

Red

White or Yellow

Motor power

DL1
P
B
NC— N |- No connection
1Y |
\
Black ]
W

Green

Motor power <l > T
cable Motor Terminal
Connector (* see

{ E  Section 4.4)

SL Series Motor

Ground

SL Series Amplifier

Figure 4-1. Example of Wiring to Power Terminal Block for V-Series and Z-Series Amplifiers
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4.1.2

Wiring the Optional Motor Holding Brake

The next figure shows a wiring overview for the optional motor holding brake. The three following
figures show motor holding brake wiring using the GE Fanuc terminal boards. Note that for the Z-
Series amplifiers, parameter 3F must be set to a value of 1 to select the Brake Off (BRK-OFF)
function on pin 27 of connector CN I/F. See Chapters 5 and 6 for information on setting Parameter
3F on the Z-Series amplifiers. On the V-Seriesamplifiers, pin 27 is dedicated to the BRK-OFF signa
only, so ho parameter change is necessary to activate this function. Parameter OE controls timing of
the BRK-OFF output on both the V-Series and Z-Series amplifiers, and Parameter OF provides
additional timing options for the Z-Series only; these can be used to configure a delay to compensate
for the physical engagement time of the brake. These parameter settings are detailed in Chapters 5
and 6. Chapter 2 contains motor brake specifications, including engagement time val ues.

120 VAC

SL Series Amplifier

<L (N

CN I/F| 24 VDC Power Supply
GE Fanuc IC690PWR024

-~ 1]

BRK-OFF * * @
— ) Motor Brake Coil
D1 CR1 24VDC

D2

COM -|**

CR1 - Control relay, Coil: 24 VDC/50mA or less,
* BRK-OFF ** COM - Contact: rated for LAmp DC continuous and break
Z-Series, pin 27  Z-Series, pin28 D1 - Diode, 1A, 100 VDC, IN4002 or equivalent
V-Series, pin11  V-Series, pindl by _pjode, 3A, 100 VDC, IN5401 or equivalent

Note: On the Z-Series, Pin 27 has to be configured for Brake Output using parameter 3F. See Chapters 5 and 6.

Figure 4-2. Wiring Overview for Optional Motor Brake

S Series Servo User's Manual — August 2001 GFK-1581B
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Z-Series Brake Wiring Using the IC800SL T0OO1 Terminal Board

The IC800SLT001 terminal board is specifically designed to interface the SL-Series amplifiersto the
GE Fanuc Series 90-30 APM or DSM motion control modul es.

120T/Af
TN
. 24 \VDC Power Suppl
SL Z'S.e.”es 1C800SL TOO1L GE Fanuc ICGQOHAFSOYM
Amplifier Terminal Board

CN I/F ] [T
11

*BRK-OFF @ @
**Cable Number
1C800SL CIZxxx p

con {9

Motor Brake Coil

|/ CRL 24VDC

Notes:

* To enable the BRK-OFF signal on pin .
Customer Supplied Components: D2
27, parameter 3F must be set to 1.
CR1 - Control relay, coil: 24 VDC/50mA or |ess,
contacts: rated for LAmp DC continuous and break
D1-Diode, 1A, 100 VDC, 1N4002 or equivalent

** The |ast three digits of the Cable
Number refer to cablelength

Figure 4-3. Z-Series Motor Brake Circuit for APM or DSM Applications

Z-Series Brake Wiring Using the IC800SL T004 Terminal Board

The IC800SLT004 is a general-purpose breakout terminal board used to interface to awide variety of
third-party controllers.

Gy 24V DC Power Supply
Sz ?f.”s 1C800SL.T004 GE Fanuc |C690PWR024
Amplifier Terminal Board

CNI/F ] i

*BRK-OFF @ @ |
**Cable Number
1C800SL CI Zxxx g

co {9

Motor Brake Coil
L/ CR1 24VDC
| |
11
Notes:
* To enable the BRK-OFF signa on pin Customer Supplied Components: b2
27, parameter 3F must be set to 1.
. CR1 - Control relay, coil: 24 VDC/50mA or less,
** The last three digits of the Cable N )
Number refer to cable length contacts: rated for LAmp DC continuous and break

D1-Diode, 1A, 100 VDC, 1N4002 or equivalent
D2 - Diode, 3A, 100 VDC, 1N5401 or equivalent

Figure 4-4. Z-Series Motor Brake Circuit for Third-Party Controllers
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V-Series Brake Wiring Using the IC800SL T004 Terminal Board

The IC800SLT001 terminal board does not provide a BRK-OFF brake control output signal from the
SL V-Series amplifiersdue to lack of pin count on thisterminal board. If using amotor brake with a
GE Fanuc Series 90-30 APM or DSM motion control module, you can use the IC800SL T001 terminal
board, but you must program brake control logic in the PLC ladder.

The IC800SLT004 terminal board is a general-purpose breakout terminal board used to interface to a
wide variety of third-party controllers. Asshown below, it does provide BRK-OFF signal
connectionsfor the SL V-Seriesamplifiers.

]
o
<

A

|

N

(@]

- »

1S

SL V-Series |C800SLT004 24 VDC Power Supply
Amplifier Termina Board GE Fanuc IC690PWR024
— [T
CNI/F J
— D I
**Cable Number
1C800SL CIVxxx
D1
Motor Brake Coil
L |/ <|3RT 24VDC

Note:

** Thelagt three digits of the Cable .
Number refer to cable length Customer Supplied Components: D2

CR1 - Control relay, coil: 24 VDC/50mA or less,
contacts: rated for LAmp DC continuous and break
D1 - Diode, 1A, 100 VDC, 1N4002 or equivalent

D2 - Diode, 3A, 100 VDC, 1N5401 or equivalent

Figure 4-5. V-Series Motor Brake Circuit for Third-Party Controllers
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Regenerative Discharge Resistor Selection and Wiring

Regenerative energy isnormally created in applications with ahigh load inertia, high speed, vertical
axes and/or frequent acceleration and decel eration. When decelerating aload, the stored kinetic
energy of the load creates generator action in the motor causing energy to be returned to the servo
amplifier. For light loads and |ow acceleration rates, the amplifier may be able to absorb and store this
energy in the DC link filter capacitors. Otherwise, an optional external regenerative discharge unit
must be ingtalled.

The SL Series amplifiers do not include an internal regenerative dischargeresistor. When an
Overvoltage Error (Error Code 12) occurs during decel eration, the cause is usually excessive
regeneration and requires an optional external regenerativeresistor kit. GE Fanuc offers several
different resistor kits (all kits include resistor mounting brackets) for the different SL amplifier
models as shown in Table 4-2. Wiring between the resistor and the amplifier’s P and B power
terminalsisnot included in the kit and isthe user’ sresponsibility. Connectionsto theresistor can be
made by soldering, using a fast-on type terminal of appropriate size or using aring terminal bolted
through the hole in the resistor terminal tab shown in Figure 4-6.

Caution

Under normal oper ation the regener ative dischargeresistor may become very
hot. To prevent being burned, never touch theresistor. Mount the resistor
well away from heat sensitive components or wiring to prevent damage. Also,
the terminalsof thisresistor are at a high voltage potential. Either insulatethe
connections or provide adequate shielding to prevent a shock hazard.

Table 4-2. Regenerative Discharge Resistor Kits

Amplifier Specifications Recommended Resistor Kit
GE Fanuc Specifications
Regeneratlve M otor Maximum| Maximum | Minimum
Discharge Amplifi Rated | Average | Intermittent | Allowable |Regener ative| Regenerative| Peak
Resistor Kits mpTier at Regen Regen Regen. | Resistance | Capacity * | Power
Model Output N
Current Current [Resistance

IC800SLAO031| 30 W 51A 8 Aop 20Q 50Q 100 W 760 W

IC800SLAO051| 50 W 51A 8 Aop 20Q 50Q 100 W 760 W
IC800SLR001 |IC800SLA0101|100 W 51A 8 Aop 20Q 50Q 100 W 760 W

1C800SLA0201|200 W 51A 8 Aop 20Q 50Q 100 W 760 W

IC800SLA0401|400 W 82A 12 Aop 16 Q 50Q 100w 760 W

IC800SLA0032| 30 W 51A 8 Aop 47Q 100 Q 225W 1444 W

IC800SLA0052| 50 W 51A 8 Aop 47Q 100 Q 225W 1444 W

IC800SLA0102| 100 W 51A 8 Aop 47Q 100 Q 225W 1444 W
1C800SLR002

1C800SLA0202| 200 W 51A 8 Aop 47Q 100 Q 225W 1444 W

IC800SLA0402| 400 W 8.2A 12 Aop 320 100 Q 225W 1444 W

IC800SLAO752| 750 W 75A 24 Aqp 16 Q 100 Q 225W 1444 W
IC800SLR0O03 | IC800SLA1002|1000W| 10.2A 40 Aop 10Q 20Q 300 W 7220 W

IC800SLA2502 12500 W| 10.2A 40 Aop 10Q 15Q 1000 W 9627 W
IC800SLR004 | IC800SLA35023500W| 10.2A 40 Aop 10Q 15Q 1000 W 9627 W

IC800SLAS002 5000 W| 10.2A 40 Aop 10Q 15Q 1000 W 9627 W

* Resistor continuous power rating are at 25°C ambient temperature. Derate power linegarly at 0.3% per °C above 25°C.

Chapter 4 Wiring
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Theresistor values included with the kits are average values for avariety of conditions. Smaller
capacity (wattage) resistors may work in some applications and larger resistors may be required in
others. For example, the IC800SLRO03 kit (20 ohm, 300 W) could be used with the |C800SLA0031
through |C800SLA0201 amplifiersif the recommended | C8BO0SLROOL kit (50 ohm, 100 W) is
insufficient. The lower the resistance value, the faster the regenerative energy can be dissipated.
Applicationswith largeinertial 1oads, high speeds, and high accel eration rates regenerate more energy
and may require aresistor with alower resistance and/or larger capacity (wattage). As an alternative,
when the capacity or resistance of the standard external regenerative resistor isinsufficient for the
application, reducing load inertia, maximum speed, decel eration rate, increasing vertical axis
counterbalance or some combination of these measures can decrease the regenerative energy. See
Section 4.1.4 for details on selecting the proper resistor based on application requirements.

The wiring between the amplifier and the regenerative resistor should be kept as short as possible
(less than 20 inches or 50cm) to prevent possible damage to the switching transistor from voltage

transients due to cable inductance. The regenerative resistor may become very hot during normal

operation. Therefore, route all wiring away from the resistor so that the wiring does not touch the
resistor and has a minimum clearance of 3 inches (76mm).

Connect oneterminal of theresistor to the amplifier’s“P’ power terminal and the other resistor
terminal to the“B” amplifier power terminal. See Figures 4-1 and 4-6.

When mounting theresistor, tighten the lock nut sufficiently to compress the lock washer. Although
the lock nut should be tightened securely, avoid over-tightening so asnot to strip the bolt threads.

MICA WASHER
Connect
tabsto (2REQ)

“P" and “B” on
/ amplifier \ CENTERING WASHER
terminal (2 REQ.)

LOCK
WASHER

Lock | T H TERM. HOLE DIA
™

TERMINAL ——
THICKNESS (O

THREADED

T TH
T™W

TERMINAL DETAIL

CcC _

Dimensions (in inches)

Part Resistor Bracket Terminal
Number . 5
voen | v | H | cH | cc | ss ™ | Tw | TT | TD

IC800SLR0O01 6.50 910 | 1.75 | 1.25 | 7.562 | .750 | .218 X.437 | .562 | .250 | .020 | .166

IC800SLR002 10.5 1312 | 213 | 15 | 11.562 | .875 | .281 X.562 | .625 | .375 | .020 | .173

IC800SLR0O03 8.5 1.125 | 1.75 | 1.25 | 9.562 | .750 | .218 X.437 | .625 | .375 | .020 | .173

IC800SLR004 15 250 | 425 | 3.0 17.0 1.25 | .281 X.562 | .625 | .500 | .025 | .188

Figure 4-6. Regenerative Discharge Resistor Mounting and Wiring
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Calculating Regenerative Energy and Selecting a Discharge Resistor

Use the following cal culation to determine the average regenerative energy that will be released in
your application. This calculation ignores any losses due to resistance in the motor armature and lead
wires since these are typically negligible compared to the other factors. Based on the calculations,
select the appropriate regeneration resistor kit from Table 4-2. The regenerative capacity (wattage
rating) of the selected resistor must exceed the average cd culated regenerative energy from the

equation below:
Average Rotational Energy Energy to be
Regenerative ~  tobeReleased Consumed
Energy B during Through Axis
(Joules) Deceleration Friction
(STEP 1) (STEP 2)

(only in vertical axis operation)

+ Vertical Energy to be Released
During Downward Motion

STEP 1: Rotational Energy to be Released During Deceleration (Eg)
Eo= (619x10°%)x(3 +3 )% (@? ~w?) Joules

Where:
N Motor rotor inertia

SLMO003 = 0.0000139
SLMO005 = 0.0000225
SLMO010 = 0.0000546
SLMO020 = 0.0001474
SLMO040 = 0.0003208

SLMO075 = 0.001162
SLM100 = 0.001491
SLM250 = 0.003814
SLM350 = 0.006992
SLM500 = 0.015750

J Load inertia reflected to motor shaft

£

Initial motor speed at the beginning of deceleration

[ Final motor speed at the end of deceleration

(Ib-in-s%)

(Ib-in-s%)
(RPM)
(RPM)

STEP 2: Energy to be Consumed Through Axis Friction (Ej)

Er= (591102 )xt_x(w ~ 0, )xTr Joules

Where:

W Initial motor speed at the beginning of deceleration

[ Final motor speed at the end of deceleration

ta Deceleration time (worst case)

Tt Axis friction torque (as seen by the motor)

Chapter 4 Wiring

(RPM)
(RPM)
(sec)

(in-Ib)

(STEP 3)
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STEP 3: Vertical Energy to be Released During Downward Motion (E,)

(Thisterm applies only in vertical axis operation)

E, = (1.182 ><1O'2)><Th><oum x 2 Jules
100

where;

Th Upward supporting torque applied by the motor during (in-1b)
downward rapid traverse to hold the load against gravity

O Motor speed during downward rapid traverse

O

(RPM)

Duty cycle of downward vertical operation relative to the (%)

total cycle time. (Note: the maximum value of D is 50%)

STEP 4: Deter mineif a Regenerative Discharge Resistor |'s Required

Determine the Average Regenerative Energy using the equation in the beginning of this section.

When the average regenerative energy produced never exceeds the maximum regenerative energy
that isindicated in Table 4-3 below for the appropriate amplifier, aregenerative dischargeresistor is

not required:
Table 4-3. Maximum Allowable Regenerative Energy for Amplifiers
- . M ax. Regener ative Ener gy Without
Amplifier Model Rating an%gxternal Resistor%I/(it *

IC800SLA0031 30 Watt, 115 VAC 3.7 Joules
1C800SLA0032 30 Watt, 230 VAC 5.2 Joules
IC800SLAO051 50 Watt, 115 VAC 3.7 Joules
1C800SLA0052 50 Watt, 230 VAC 5.2 Joules
IC800SLA0101 100 Watt, 115 VAC 7.5 Joules
1C800SLA0102 100 Watt, 230 VAC 5.2 Joules
1C800SLA0201 200 Watt, 115 VAC 7.5 Joules
1C800SLA0202 200 Watt, 230 VAC 5.2 Joules
IC800SLA0401 400 Watt, 115 VAC 11.2 Joules
1C800SLA0402 400 Watt, 230 VAC 10.5 Joules
IC800SLAO752 750 Watt, 230 VAC 15.7 Joules
1C800SLA1002 1000 Watt, 230 VAC 31.4 Joules
1C800SLA2502 2500 Wett, 230 VAC 98.8 Joules
1C800SLA3502 3500 Wett, 230 VAC 150.5 Joules
1C800SLA5002 5000 Wett, 230 VAC 150.5 Joules

* Assumes nominal AC linevoltage of 115 or 230 VAC. High line voltage will dramatically reduce the amount
of regenerated energy the amplifier can absorb (for example, a 10% high line voltage will reduce the
maximum regenerated energy to 43% of the values shown for 230 VAC models, and 89% for 115 VAC

models).

If the calculated value exceeds the storage capahility of the amplifier, then an externa regenerative
resistor isrequired (see Step 5).
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STEP 5: Selecting a Regener ative Dischar ge Unit
If an external regenerative resistor kit isrequired, the following cdculation will determine the
appropriate resistor kit:

1
Average Regenerative Power (W) = Average Regenerative Energy (Joules) x ?

where:

T =Total cycletime (seconds)

Select aregenerative resistor with arating that exceeds the average regenerative power as caculated
above. If thisvalueis greater than the regenerative capacity for theresistor kit shown in Table 4-2 a
larger capacity resistor may be substituted. The larger resistor must have aresistance greater than the
Minimum Allowabl e Regen Resistance shown in Table 4-2. Contact GE Fanuc if you require
assistance in selecting the appropriate value.

STEP 6: Deter mine the Peak Power Requirementsfor the Resistor

The peak power determines the maximum rate at which the regenerated energy must be dissipated to
prevent overvoltage faults on the amplifier. The peak power must be calcul ated for each period of the
cycle where regeneration occurs by dividing the regenerated energy for that period by the time over
which the energy isreleased.

Peak Power = Regenerated Energy/ Regeneration Time

Thisvalue must be lower than the peak power for the resistor selected (see Table 4-2). If anon-
standard resigtor is substituted, its peak power can be calculated as follows:

230 VAC Amplifiers ~ Peak Power =380°/ R Watts
115 VAC Amplifiers ~ Peak Power =195/ R Watts

where R istheresistance value for the selected resistor.

Application Example:

Assume a vertica axisusing an SLM100 motor (J,, = 0.001491 Ib-in-s%) with aload inertia (J) of
0.0139 Ib-in-s>. Thefriction torquein the axis (T;) is 10 in-Ib and the torque that is required to
support the load against gravity (Ty) is 10 in-Ib. The axis requires the following compound vel ocity
profile:

Up 2000 RPM
1000 RPM Tota Cycle Time = 2 seconds —>|
11 t
<> ! 3
0 Z— — >
t2
{1 =0.2 seconds
2= 0.2 seconds
3= 1.0 seconds
Down \ 2000 RPM

Since the example machine cycle involves a number of periods where regeneration occurs, the
determination of the regenerated energy is more complicated. Regeneration occurs for each
deceleration period when the axisis moving in the upward direction (against gravity) and during the
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period when the axisis moving in the downward direction. The regeneration for each of these periods
must be cal culated as follows:

STEP la: Cdculate therotationa energy during period t;;
Eq = (6.19x10) x (0.001491+0.0139) x (2000% — 10007)= 28.58 Joules
STEP 1b: Calculate the rotational energy during period t:
Eq = (6.19x10) x (0.001491+0.0139) x 1000% = 9.53 Joules
STEP 2a: Calculate the energy absorbed by friction during period t;:
En = (5.91x10°) x 0.2 sec x (2000 RPM-1000 RPM) x 10 in-Ib= 11.82 Joules
STEP 2b: Calculate the energy absorbed by friction during period t:
Ep, = (5.91x10°) x 0.2 sec x 1000 RPM x 10 in-Ib = 11.82 Joules
STEP 3: Calculate the regenerative energy for downward motion during period ts:
The duty cycle of the downward motion (D) is 50% since this part of the cycleis 1 second
out of atotal cycle time of 2 seconds or:
D = (1sec/2 sec) x 100% = 50% Therefore:
E, = (1.182x10%) x 10in-Ib x 2000 RPM x 50%/100% = 118.2 Joules
STEP 4: Calculate the average regenerétive energy for the cycle (Eag):

Eag=28.58+9.53-11.28 -11.82 + 118.2 = 132.67 Joules

Because the 132.67 Joules required is more than the 31.4 Joules allowed by the SLM 100 amplifier, a
regenerative resistor isrequired.

STEP 5: Determine the proper regeneration resistor size:
Since thetotal cycletimefor the axisis 2 seconds the average regenerative power is

Average Regenerative Power = 132.67 Joules/2 seconds = 66.3 Watts

Therefore, the standard 300 W resigtor kit (IC800SLR003) shown in Table 4-2 has sufficient capacity
for this application.

STEP 6: Check the peak power (Py) requirements for each regeneration period:
For period t;: Py = 28.58 Joules/ 0.2 seconds = 142.9 Watts
For period t: Py = 9.53 Joules/ 0.2 seconds = 47.65 Weatts
For period t3:  Pys = 118.2 Joules/ 1 second = 118.2 Watts

The largest of these valuesis ill less than the 7220-Waitt rating of the IC800SLR003 resistor kit so
the standard resistor can be used.
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Wiring to Interface Connector CN I/F

Wiring to the interface connector CN I/F is different for the Z-Series and V-Series amplifiers. The Z-
Series amplifiers have a 36-pin connector and the V-Series amplifiers have a 50-pin connector. Since
the Z-Seriesamplifiers have fewer terminals, it is possible to reassign the input/output function
available on some of the pins by using Parameter No.3F to sdect one of six different 1/O
configurations. Generally, the default setting (3F=0) will be best for most applications using the GE
Fanuc APM 300 or DSM300 Series motion controllers or other third-party position controllers. See
Chapter 6 for moreinformation on parameter settings.

All sgnal connectorson the SL Series amplifiersare a Mini-D style and require special tooling to
properly manufacture the cable. Cablesin several lengths are available from GE Fanuc for all of the
amplifier connections, as shown in Table 4-4. Figures 4-7 and 4-8 show an overview of the
connectionsto the CN I/F interface connector for each amplifier series. Chapter 5 provides more
detailed information on the individual signal wiring and specifications.

L AM26LS31
T (or equivalent)
L ome PULS2 (5
PULS
40/ Servo enabled with switch CLOSED 12 [ spv-on , ( ) ?P
Zero speed clamp with switch OPEN 10 PULS1
o ZEROSPD Command pulse
nput
| o, Second mode selected with switch CLOSED 32 [C_vobE sign2 |2 Inpu
| o Clear alarm with switch CLOSED 311, CiR ( ) | _SIGN
Inhibit CCW travel with switch OPEN 30 SIGN1 | 8
e CCwL

Inhibit CW travel with switch OPEN 29 |
L CwL AM26LS32
M Clear pos. err. counter with switch CLOSED 13 (or equivalent)
CL
’_O/ Inhibit pulse commands with switch OPEN 9

|_INH
Servo ready output I OB Encod
M 27 [ R - ncoder
S-RDY @ output
Servo alarm output 26 [ am
LMJ In-position / At-speed output 07
1 1 257 coin S
28
12 - 24 VDC |__com-
Velocity command analog input SPR+ (Zin=10k Q min.)
( ] Velocity command analog input SPR-
CCW-torque limit analog input CCWTL/TRQR
) (50mA maximum) (Zin=10k©) min.)
4
| ( )
-/

B8 rc

CWTL J_33 CW -torque limit analog input CWTL (Zin=10k Q min.)
mMQ ( )
™M .36 Torque monitor analog output (Zout=10k Q)
sp 16 Speed monitor analog output (Zout=10k Q)
T
7
CN I/F
Twisted pair

Figure 4-7. Interface Connector CN I/F for Z-Series Amplifiers with Parameter No.3F=0
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AM26LS31
(or equivalent)

output

\
4
; 1 coms PULS2 bULS
Servo enabled with switch CLOSED 129 srv-oN ( ) ?P
3
. - . PULS1
Proportional gain with switch CLOSED 27 } P-CON ‘ Command pulse
i i input
Second speed selected with switch CLOSED 28 |\NTsPD ‘ SIGN2 } 6 p
Zero speed clamp with switch OPEN 1] pp— ( ) | L_SIGN
Second mode selected with switch CLOSE 32 C-MODE SIGN1 i 5
) )
Clear alarm with switch CLOSED 31 ACLR
Inhibit CCW travel with switch OPEN 2 AMZG.LSSZ
CCWL (or equivalent)
Inhibit CW travel with switch OPEN 1
cwL oa+ |2
Clear pos. err. counter with switch CLOSED 30 ( ) [ﬁ _OA
CL
Inhibit pulse commands with switch OPEN 33 OA- 22
INH
OB+ 48
Servo ready output 35 P ( j [i o Encoder

Servo alarm output

37 |

In-position / At-speed output

39

In-torque limit output

40

Zero speed detection output

12

External brake release output

11

Alarm code output - 2

10

Alarm code output - 1

EXOUT2

[ﬁ oz

Velocity command analog input SPR+ (Zin=10kQ min.)

Velocity command analog input SPR-

CCW-torque limit analog input CCWTL/TRQR
(Zin=10kQ min.)

OEOIOEOE 0RO AN TN AN

M

Alarm code output - 0

i

12 -24vDC

4

+12V output (Zout=33Q) (20mA Max.)

-12V output (Zout 33Q) (20mA Max.)

(50 mA maximum)

EXOUTO

}1MQ

CN I/F

\V

CW -torque limit analog input CWTL (Zin=10kQ min.)

.42 Torque monitor analog output (Zout=10kQ)
43 Speed monitor analog output (Zout=10kQ)
|
45 |
i
__’
44

Figure 4-8. Interface Connector CN I/F for V-Series Amplifiers

Use the following guidelines when wiring to the interface connector:
1. Connect apower supply rated 12-24 VVDC + 10% between pins COM + and COM -.

Twisted pair

Note

This 24 VDC power must be connected to each SL seriesamplifier for the
amplifier to operate. The current requirementsare shown in the amplifier

specification tablesin Chapter 2.

Itis good practice to keep the wiring to the amplifier and other equipment as short as possible.
10 ft (3 meters) or shorter isrecommended.
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2. For best noise immunity, separate signa wiring from the power lines(R, S, T, U, V, W, P, B) as
much as possible (12 inches or more). Avoid ingtalling both signal and power wiresin the same
duct or binding them together.

3. To prevent amplifier damage, do not apply more than 24 VDC or 50 mA and avoid applying
reverse polarity to any of the control output terminals on connector CN I/F shown in thetable

bel ow:
Output Amplifier Series
S-RDY Both
ALM Both
COIN Both
BRK-OFF Both
TLC V-Series only
ZSP Both
EXOUT 0 V-Series only
EXOUT 1 V-Series only
EXOUT 2 V-Series only

4. If you directly drive arelay with any of the control output terminals, install areverse-biased
diodein parallel with therelay as shown in Figures 4-7 and 4-8. If you do not ingal adiode, or
install it in the wrong direction, damage to the amplifier may occur.

5. Useshieded, twisted-pair wires for the following sgnal lines on connector CN |I/F: analog
command input (SPR or TRQR), pulse command input (PULS and SIGN) or encoder output
signals (OA, OB and OZ). Ground the cable shield to the signa ground (GND) of the amplifier.
(Though the shield a theload end isnormally left floating, in cases of extreme noise, connecting
the shield a both ends to frame ground may provide better operation.)

The frame ground terminal (FG) on connector CN I/F is connected to the earth screw terminal
inside the amplifier.

4.3 Wiring to Encoder Connector CN SIG

The encoder feedback from the SL Series motor connects to the 20 pin Mini-D type CN SIG
connector. GE Fanuc offers five and ten meter pre-finished cables for the encoder connections, as
shown in Table 4-4. Special tooling isrequired to properly manufacture the Mini-D connector soitis
strongly recommended that you use the cables available from GE Fanuc. Otherwise, follow the
recommendations bel ow when connecting the encoder signals from the motor:

1. For the encoder cable, use stranded twisted-pair wire at least 24 AWG (0.18mm?) with an overall
shield. [The AWG sizeisrounded to the size closest (on thelarger side) to the given Metric
size]

2. The maximum cable length is 65 feet (20m). To minimize voltage drop, we recommend using
two conductors for each of the two encoder power connections (see Figure 4-5).

3. Make sure the wiring between the motor encoder connector and the CN SIG connector is correct.
Although the connections at the CN SIG connector are identical for the Z-Seriesand V-Series
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amplifiers, the encoder connector on the motor isdifferent. For the pin arrangement of the SIG
connector for each amplifier series, refer to Figure 4-9.

4. To minimize effect of noise, be sure to connect the shield on the amplifier sde of the cableto the
frame ground (pin 20) of the CN SIG connector. The frame ground terminal is connected to the
earth screw terminalsinside the amplifier

5. Connect the shield wire on the motor side of the cable to the shield wire from the encoder as
shown in Figure 4-9.

6. To prevent erroneous operation due to noise, separate encoder wiring from the power lines (R, S,
T,U, V, W, P, B for both series and terminalsr and t for the VV-Series) as much as possible (12
inches or moreisrecommended). Do not pass them through the same duct or bind them together.

7. Do not make connectionsto pins 5, 6, 13, 14, 15, 16, and 19 of the CN SIG connector.

Caution

When using the SL Series servos with an external position controller, such asthe GE Fanuc APM300
or DSM300 series, it may be necessary to change Parameter No. OD to invert the encoder output
signal polarity when the command polarity isreversed in order to keep the command and feedback
signalsin synch. If thesetwo signalsare not in phase, arunaway condition can be created where the
motor will accelerate to full speed and will not be under servo contral. Inthat case, removing AC
power or the Servo Enable signal must be used to stop the motor. It isrecommended you use the
Parametersto change signal polarity rather than reversing the physical wiring. Asan aternative, the
APM and DSM controllers have a Motor Direction axis configuration parameter that can be used to
reverse motor direction for a given programmed move direction without inverting any of the SL
amplifier signals. The default for this parameter in the APM/DSM is positive.
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N
A
‘,f*""?f\\‘ 5 (E)* Note ('*‘: ***** = 1ur
( | | |
i b 6 (F) 1
] I I
ro 50 |
r o |
! P 4(D) !
'd I | |
i L 1(A) |
Iy [l I I
( L 2 (B) |
r T i
I ] I I
I ] I I
I | I I
I | I I
I ] I I
| ] | |
I ] I I
I ] I I
I ] I I
I | I I
I ] I I
| ] | |
| ] | |
: L 12(R) 3
v I | |
. ue 1
]
( P 14 (G) |
v | i i
| ! | 13 (H) |
[ P |
| . Re
| Lo gul
| b ato
T 15 (J)
CN SIG

Motor side —»<«——  Connecting cable ‘b‘e Amplifier side

SL Series Motor

]
[3][a][s]
6]

Twisted pair

Notes:

* Numbers are for Z-Series connector; letters in parentheses
are for V-Series connector.

** Dual wires recommended for encoder power to minimize
voltage drop.

Z-Series Motor V-Series Motor-Mounted
Encoder Connector  Encoder Connector
(Pin-End View) (Pin-End View)

Figure 4-9. Example of Wiring to Encoder Connector CN SIG for V-Series and Z-Series

Note

To minimize the effects of noise be sure to connect the shield on the encoder cable
to the CN SIG connector frame ground (pin 20) and connect the shield on the motor
sideto pin 15 for Z-Series or pin Jfor V-Series of the motor encoder connector.
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4.4 Motor Power and Brake Connector Pin-Outs

On the Z-Series motors (30 — 750 Watt), the connectors shown below are wired to the motors with
short leads. On the V-Series motors (1.0 — 5.0 kW), the connectors shown are mounted on the
motors. These designs areillustrated in the motor drawingsin Chapter 3.

Motor

Brake

Z-Series (Front View)

]
[

Front
Side

Connector View Definition

Wiring Side

With Brake

V-Series1.0-25 KW (Front View)

With Brake

V-Series 3.5-5.0 KW (Front View)

Without Brake

Without Brake

V-Serieswith V-Serieswith V-Series
Z-Series Motor Z-Series Brake Brake Brake Without
1.0-25KW 3.0-5.0KW Brake
Pin No. | Signal Pin No. | Signal Pin No. | Signal Pin No. | Signal EII(? Signal
1 ] 1 Brake G Brake A Brake A ]
2 \Y/ 2 Brake H Brake B Brake B \Y/
3 W C NC C NC C W
4 E F U D U D E
| \Y E Vv
B W F W
D E G E
E E H E
A NC | NC
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Wiring to Serial Connector CN SER

With an IBM compatible persona computer (PC) and SLconfig software (IC641SWP800), you can
operate the SL Series amplifiers with the following functions: (see Section 8.2 for details)

View/change each user parameter

Upl oad/download parameter configurations between PC and amplifier
Export and import parameter settingsto and from computer files.
View/change control mode (position/vel ocity/torque)

View alarm conditions

View/clear darm history

Monitor 1/0 status, motor speed, torque or position error

Execute automatic or manual gain tuning

Capture and view graphica waveform displays of various signds
Save parameter data to non-volatile memory.

For connecting the personal computer to the amplifier, use the 2-meter long serial cable
(IC800SLCS020) available from GE Fanuc. Only insert/remove the connector when power is
removed from both the personal computer and the amplifier.

1. Insert the serial cable connector into the serial port connector (COM1 or COM2) on the personal
computer and the CN SER connector of the amplifier (see Figure 2.1 or 2.2 and the figure
below). The cable hasa 9-pin female D-shell PC serial port connector, but includes an adapter
for 25-pin PC seria port connectors.

2. After inserting, firmly tighten the screws to hold the connectorsin place.

Personal SL Amplifier
Computer
Shell
RD 2 2 |TD
D 3 3 |RD
SG | 5 T_ 5 |0V
DCD | 4 :I 6 |EN
DSR | 6 S~ 1 |ov
Jumpers
CTS | 7 -— 7 |CcTS
r1s 3 ] ; RTS:I Internally shorted
DTR | 1 4
RI 9 9 | +12V Internal Power Supply
9-Pin COMM (Do not use)
Connector CN SER
Connector
EIA232 (RS232) Signals

RD: Received Data TD: Transmitted Data

SG: Signal Ground DCD: Data Carrier Detect

DSR: Data Set Ready CTS: Clear to Send

RTS: Ready to Send DTR: Data Terminal Ready

Chapter 4 Wiring
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4.6

Cables and Connector Mates

All sgnal connectorson the SL Series amplifiersare Mini-D style and are available in solder type
mates for customers who want to make their own cables. Cablesin several lengths are available from
GE Fanuc for al of theamplifier connections. It is strongly recommended that you use the cables
available from GE Fanuc as shown in Table 4-4. GE Fanuc does not provide mating connectors for
the SL Series amplifiers or motors; however, Tables 4-5 and 4-6 show details for the amplifier and
motor connector parts available directly from the manufacturer.

Table 4-4. Cables Available from GE Fanuc

. - .| Amplifier| Cable GE Fanuc
SL SeriesCable Amplifier Series Connector| Length | Catalog Number
) 1 Meter 1C800SLCIZ010
Z-Series CN I/F
Servo Interface Cable For Connection of 3 Meters IC800SL CIZ030
Terminal Block Assemblies 1 Meter 1C800SLCIV010
V-Series CN I/F
3 Meters 1C800SLCIV030
) 3 Meter IC800SLCFLY Z010
Z-Series CN I/F
Servo Interface Cable with Flying Leads For 6 Meters | 1CBOOSLCFLY Z030
Connection of OCS or 3" Party Controllers 3 Meter |C800SLCFLY V010
V-Series CN I/F
6 Meters IC800SLCFLY V030
APM300 Controller to |C800SLT0O0x Terminal N/A 1 Meter IC800SLCAPMO010
Both
Block Control Cable N/A 3Meters | IC800SLCAPMO030
DSM300 Controller to |C800SL TO0x Terminal N/A 1 Meter 1C693CBL324
Both
Block Control Cable N/A 3 Meters IC693CBL325
Serial Cable Both CN SER 2 Meters 1C800SLCS020
) 5 Meters 1C800SLCEZ050
Z-Series CN SIG

10 Meters IC800SLCEZ100
5 Meters IC800SLCEV050

Motor Encoder Cable

V-Series CN SIG
10 Meters 1C800SLCEV100
. 5 Meters 1C800SLCPZ050
Z-Series N/A
10 Meters 1C800SLCPZ100
Motor P Cabl V-Series* N/A 5 Meters 1C800SLCPV050
otor Power e
1kW to 2.5kW 10 Meters 1C800SLCPV 100
V-Series* NIA 5 Meters 1C800SLCPVL050
> 2.5kW 10 Meters 1C800SLCPVL100
V-Series w/ Brake* 5 Meters 1C800SLCBV050
KW t0 2.5kW N/A
0cs. 10 Meters | IC800SLCBVL100
Motor Power/Brake Power Cable
\/-Series w/ Brake* 5 Meters 1C800SLCBVL050
> 2 kW N/A
. 10 Meters | IC800SLCBVL100
. 5 Meters 1C800SLCBZ050
Brake Power Cable Z-Series Only N/A

10 Meters 1C800SLCBZ100

* The V-Series motors include the brake power connectionsin the power cable when required. Only one type of power cableis
required. Z-Series motors use a separate brake power cable.
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Table 4-5. Amplifier Mating Connectors

Amplifier Connector Applicable M ating Connector
c ; Sumitomo 3M, Ltd Sumitomo 3M, Ltd A CHAMP
et | series | (MDRSeries) | Qty| Description |  (MDR Series) 315%%6”52)
Part Number Part Number ’
_ 1 | Plug (Solder type) 10136-3000VE 2-175677-7
Z-Series 10236-52A2L
ON I/F* 1 Shell 10336-52A0-008 2-176293-7
_ 1 | Plug (Solder type) 10150-3000VE 2-175677-5
V-Series 10250-52A2L
1 Shell 10350-52A0-008 2-178793-5
1 | Plug (Solder type) 10120-3000VE N/A
CN SIG Both 10220-52A2L
1 Shell 10320-52A0-008 N/A

* Equivalent parts also available from Fujitsu (240R Series)

Connector Daiichi Denshi Amp (CHAMP
i ipti Kogyo, Ltd. (DDK :
Name Series Part Number Qty| Description ogy! (DDK) 050 Series 2)
Part Number
CN SER Both DHF-RAA10-122ND 1 Connector DHF-PDA10-2-A01 N/A

GFK-1581B Chapter 4 Wiring 4-21



4-22

Table 4-6. Motor Mating Connectors

Connector

Connector

Connector Kit : Qty o Connector Part Number M anufactur er
Function Description
1 Socket 172163-1
Encoder
15 Contact 794058-3 or 770834-3
IC800SLMCONKITZ Power L Socket 1721591 AM E,r e
4 Contact 170366-1 or 170362-1 equivaent
1 Socket 172157-1
Brake
2 Contact 170366-1 or 170362-1
1 MS-ShelI* MS3106B20-29S
Encoder 1 | CableClamp | M 53057-12/;4 . 0(972-3057-1012)
. -1
! Bushing (9779-513-12) Amphenol
IC800SLMCONKITV or
MS-Shell* MS3106B20-4S equivalent
Power CableClamp | MS3057-12A  (97-3057-1012)
(NO Brake) . 3420-12
! Bushing (9779-513-12)
1 MS-ShelI* MS3106B20-29S
Encoder 1 | CableClamp | M 53057-12/;4 . 0(9172-3057-1012)
1 Bushi -
usning (9779-513-12) Amphenol
IC800SLMCONKITVB or
1 | MSshdl* MS3106B20-18S equivalent
Power & 1 | CableClamp | MS3057-12A  (97-3057-1012)
Brake 3420-12
1 Bushi
usning (9779-513-12)
MS-ShelI* MS3106B20-29S
Encoder Cable Clamp | M 53057-12/;4 . 0(9172-3057-1012)
1 Bushing (9779-513-12) Amphenol
IC800SLMCONKITVL or
1 MS-ShelI* MS3106B22-22S equivalent
Power (No| 1 CableClamp | MS3057-12A  (97-3057-1012)
Brake) . 3420-12
1| Bushing (9779-513-12)
1 MS-ShelI* MS3106B20-29S
Encoder 1 | CableClamp | M 53057-12/;4 . 0(9172-3057-1012)
1 Bushing (9779-513-12) Amphenol
IC800SLMCONKITVLB or
MS-Shell* MS3106B824-11S equivalent
Power & CableClamp | MS3057-16A  (97-3057-1016)
Brake .
1 Bushing 3420-16

(9779-513-16)

* The connector shells shown for the 1-5 kW model servo motors are for straight mating connectors. For
right angle connectors, substitute M S3108 for MS3106 in the part number.

NOTE: Equivalent parts from other vendors may be used for any of the connectors shown in Tables 4-5 and 4-6.
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1/O Circuit Configuration and Function

The following sectionsillustrate the configuration and functional detail for the various types of 1/0
circuits:

»  Control inputs and outputs

* Analog inputs and outputs

*  Pulse command

»  Counter clear

e Command pulseinhibit input

»  Motor encoder feedback interface

These 1/0 are located on connector CN I/F. On the Z-Series amplifiers, CN I/F isa 36 pin Mini-D
type connector; on the V-Seriesamplifiers, CN I/F isa 50 pin Mini-D type connector. Observe the
correct connections for each amplifier type. GE Fanuc offers prefinished cables and interface
terminal block assemblies for an easy connection to the amplifier control signals (see Appendix A
for more information). All connection diagramsin this chapter for Z-Series amplifiers are shown
with default (Parameter 3F set to “0”) signal functions. For other configurations of CN I/F
functions, see Section 5.7.1. Take special note of any cautions and warnings provided with the
configuration descriptions.

The control inputs and control outputs require an external DC power supply. Minimum
requirements are specified in the following table. GE Fanuc's stand-a one power supply
| C690PWR024 would be suitable for this application.

Control 1/0 Power Supply Specifications
Z-Series Amplifiers 12-24Vdc£ 10 % at 0.2A minimum
V-Series Amplifiers 12-24Vdc+£ 10 % at 0.5A minimum

Caution

Reversing polarity on the Control 1/0 supply will damage the amplifier.
Thispower supply isrequired for proper amplifier operation.

When you directly drive arelay with an output signal, install a rever se-
biased diode in parallel with thereay as shown in Figures5-3and 5-4. If

you do not ingtall adiode or install it in the wrong direction, the amplifier
may be damaged.

51
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5.1 Control Inputs

COM+

O/O SRV-ON

3

ZEROSPD

C-MODE

12 - 24 VvDC A-CLR

1/0 Power Supply—
(Supplied by user)

min

CCwL

CWL

CL

INH

SN NN

COM-

Amplifier side

/@ © e 0 e 6 6 6 6 @/

CN I/F

}{4’ Servo Enable

Zero-speed clamp

Control mode select

Alarm clear

CCW inhibit

(End-of-travel limit)
CW inhibit
(End-of-travel limit)

Position error
counter clear

Pulse command
input inhibit

Figure 5-1. Control Inputs for Z-Series Amplifiers (30-750W) for Parameter 3F=0 (default)
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12 - 24 VvDC

1/0 Power Supply ——
(Supplied by user)

e | R
s | R (]
B L mmewo | o || RY]
oemone | o | [ R
., Ao i
. com LA
. om LA
c o A
o S A
cou _ i s

Figure 5-2. Control Inputs for V-Series Amplifiers (1000-5000W)

Control Outputs

12 - 24 VDC -

COM+ o\
a
R sRoy | o N
N (50mA or less) p %:15¥
A
Relay ALM o) .
N (50mA or less) a4 8¥
A
Relay coiN o) N
N (50mA or less) 4 8¥
A
COM- N
@y
CN I/F

Amplifier side

}{4’ Servo Enable

Proportional gain select

Internal speed command

selection

Zero-speed clamp

Control mode select

Alarm clear

CCW inhibit

(End-of-travel limit)

CW inhibit
(End-of-travel limit)

Position error
counter clear

Pulse command
input inhibit

«<—— Servo ready

«—— Servo alarm

«<—— In position/at speed

Figure 5-3. Control Outputs for Z-Series Amplifiers (30-750W) for Parameter 3F=0 (default)
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COM+ G\
\J
R/e_l\ay S-RDY (38)
o (50mA or less) Y
(COM-) (38)
Relay ALM
O D,
(50mA or less)
R/e_l\ay COIN (39)
o (50mA or less) 4
Relay
O Tgomas (9
(50mA or less)
Relay
N\ ZSP (12)
o (50mA or less) pae
F?Kiy BRK-OFF 1)
o (50mA or less) pae
F?Kiy EXOUT2 (10)
o (50mA or less) pd
F?Kiy EXOUT1 )
o (50mA or less) 2/
F?Kiy EXOUTO ()
o (50mA or less) 2/
12 - 24 VDC t%
COM- N
NG
CN I/F

Amplifier side

Figure 5-4. Control Outputs for V-Series Amplifiers (1000-5000W)
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Analog Inputs

1
\ 1
SPR/SPL /R 12 Z&Q >
( ) «—> Speed command
4
GND
15
|
10kQ CCW torque limit command
CCWTL/TRQR n
6.8kQ
GND ( ) I
CWTL
( ) 33 10kQ CW torque limit command
GND \Oi 6.8kQ
= =ap! i
Shield / Amplifier side
Twisted pair ——— \
CN I/F

Figure 5-5. Analog Inputs for Z-Series Amplifiers (30-750W)
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\ — 1+—
SPRISPL = ) 20kQ ~
( ) ~ +*—> Speed command
¥
GND
Oap!
10kQ CCW torque limit command
CCWTL/TRQR
16
O 6.8kQ
GND ;|\
CWTL
( ) @ 10kQ CW torque limit command
GND 6.8kQ
17
oY 9T 1
Shield
Twisted pair
@ —+—o +12VDC
>
BN e . O ]
(a7) —— -12VDC
\ Amplifier side
CN I/F

Figure5-6. Analog Inputsfor V-Series Amplifier s (1000-5000W)

The function of the SPR/SPL and CCWTL/TRQR inputs depend on the control mode selected by
Parameter N0.02, as shown below:

SPR/SPL Input
For Velocity Control Mode...........cccccvenenee. Speed command input (SPR)
For Torque Control Mode...........ccocoveeenee. Speed limit input (absol ute value) (SPL)
For Position Control Mode ...........cccoeeee. Inactive

CCWTL/TRQR Input
For Velocity or Position Control Mode......... CCW torque limit input (CCWTL)
For Torque Control Mode...........ccccvveenenne. Torque command input (TRQR)

See Chapter 6 for more detail on parameters.
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Analog Outputs (Monitor Outputs)

[ 10kQ
M 36 —
Torque monitor —
signal
/' sp = 10kQ
Measuring Speed monitor —
instrument — | signal
I
external circuits
GND 17 /J7
\_ Amplifier side

CN I/F

Figure 5-7. Analog Outputs for Z-Series Amplifiers (30-750W)

[ 10kQ
IM ™ —
Torque monitor
signal
/' sp 5 10kQ
Measuring Speed monitor —
instrument —_— signal
external circuits
GND 15 /J7
\_ Amplifier side

CN I/F
Figure 5-8. Analog Outputs for V-Series Amplifiers (1000-5000W)

Both IM and SP have output impedance of 10KQ). When you connect a measuring instrument or
an external circuit to the IM or SP outputs, they should have high input impedance (1 MQ or
higher) in order to minimize signal error (such as a multimeter, oscilloscope, high impedance
display meter, etc.).

The IM and SP outputs are al so available astest points on the front of the amplifier. Both the front
panel test point and the terminal output of the SP signal can be scaled by the user usng Parameter
No.08. The Function of the SP output signal can be configured as either motor speed or position
error using Parameter No. 3B (Z-Series) or Parameter No. 08 (V-Series). See Chapter 6 for more
details on configuration parameters.
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5.5 Pulse Command, Counter Clear, Command Pulse Inhibit

Inputs

The pulse command input can respond to either aline driver or an open collector interface,
however, we recommend you use a line driver interface as shown in the following figure for
greatest noise immunity. In the figures, the lettersin parenthesis next to the command pul se input
signalsrefer to whether the signal is on the supply side (A) or the amplifier side (B). Thetable near
the end of this section lists the command pulse input logic levels for both the supply side and
amplifier side for the two interface types (line drive or open collector).

LineDriver Interface

Command pulse
input (A)*

12 - 24 VDC ——=

v @%
Command pulse

input (B)*

Position error counter clear

Command pulse input inhibit

Open Collector | nterface

Amplifier side

PULS2 ) D 220Q
N —
PULS
—
PULS1 %)
%4
SIGN2 7 220Q
2/ —
SIGN
—>
SIGN1 )
o/
Twisted T
pair @ A7
COM+ @
%
4.7kQ 4.7kQﬁ
Position error CL 13)
counter clear N
Command pulse INH )
inhibit input i 7/
COM- @
* See table at end of this section \
CN I/F
6,8
vy o)
12:24 vDC R ( ) 2200 * @zj%
= Command pulse = 5.7 —
input (A)* Twisted
pair :
* See table at end of this section \

Command pulse
input (B)*

CN I/F

Amplifier side

Figure 5-9. Line Driver and Open Collector Interface for Z-Series Amplifier (30-750W)
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LineDriver Interface

Command pulse
input (B)*

Position error counter clear

Command pulse input inhibit

Amplifier side

Command pulse

input (B)*

PULS2 N o
O
_PULS | v
PULS1 (3)
2/
Command pulse
input (A)* 220Q
put (A) SIGN2 N\ @ 206
SIGN1 )
%
Twisted — \\r
pair @ A7
COM+ /7\
/)
4.7kQ || 4.7kQ
Position error CL (30)
counter clear i NoZ C
A4
12-24VDC —= Command pulse INH (33)
inhibit input i N\
COM- | ™
Uy
* See table at end of this section \_
CN I/F
Open Collector | nterface
3.5 é
12-24 VDC ( ) Ay f\
R 220Q
—_ Command pulse — 4.6 —
input (A)* Twisted
pair :
17 Amplifier side

* See table at end of this section

CN I/F

Figure 5-10. Line Driver and Open Collector Interface for V-Series Amplifier (1000-5000W)
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Cautions

Keep thewiring for the pulse command input as short as possible (3 feet/1
meter or shorter recommended).

The maximum input pulse frequency is 200 kHz when using an open
collector interface and 500 kHz when using a line driver interface.

When using the command pulse input with an open collector interface, you
need toinstall a separate |/O power supply (12-24VDC) for pull-up. The
higher the power supply voltage used (must not exceed the 24VDC
maximum), the greater the signal noiseimmunity. Set the value of the series
resistor “R” in the following formula (see Figures 5-9 and 5-10) so that the
primary current of the opto-coupler isapproximately 11mA.

Rz YP~15 %220 (Ohms)
.011Amps

Vp = 1/O power supply DC voltage (between 12 and 24VDC)
R = Seriesresistance (Q)

Where:

Examples: Vp=24VDC; R =18kQ
Vp=12VDC; R=750Q

Note

On theamplifier side, the logica sense of the command pulse input of the line
driver interfaceis theinverse of the open collector interface, as shown in the
table below. See Section 5.7.2 for more information on the pulse command
signals. The command pulse input logic sense can be inverted inside the
amplifier by changing Parameter No. 28.

Command Pulse Input (Figures5-9 & 5-10)

Pulse Command

Interface Type (A) (8)
(Supply Side) (Amplifier Side)
o High High
Line driver interface

Low Low

. High Low

Open collector interface -

Low High

If faults occur dueto the influence of noise, it may be corrected by connecting signal GND on the
pulse command input and signal GND on the amplifier (CN I/F pin 3 on the Z-Series or pin 13 on
the V-Series). The dashed line in the open collector interface diagram in Figures 5-9 and 5-10
shows this connection.
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Note

An open Command Pulse Inhibit (INH) input prevents the use of pulse command
inputs. When the pulse command mode is used, it isnecessary to connect the
INH input to COM-. This can be accomplished by placing awire jumper
between the following pins on the CN |/F connector:

Z-Series Amplifiers: Jumper CN I/F pin 9 to pin 28

V-Series Amplifiers: Jumper CN I/F pin 33 to pin 41

Motor Encoder Output Interface

The SL Series amplifiers provide encoder output signalsthat can be used to provide motor position
feedback to an encoder based mation controller. The encoder feedback from the SL series motor is
processed through a scaling circuit that can be used to reduce the resol ution of the encoder output
in order to achieve higher speeds on motion controllers with afixed frequency limit on the encoder
interface circuit.

The standard 2500 PPR encoder resolution isreduced using the Encoder Output Ratio configured
by Parameter Nos. OB (numerator) and OC (denominator). When using ascaling ratio other than 1
observe the cautions defined in the ratio parameter descriptions. See Chapter 6 for details on
configuration parameters.

AM26LS32 AM26LS31
(or equivalent) \ (or equivalent)
OA+ /2 (19)
OA- 0) | 3
20 O =
& =0
S o
» c
OB+ D=
21 x g
0B [ﬁ ( ) U 8| &
0B G2
0zZ+ 1
0z [h ( ) ~ z
0zZ-
&)
GND I o
Twisted pair J \U 77
\ Amplifier side
CN I/F

Figure 5-11. Encoder Output Interface Circuit for Z-Series Amplifiers (30-750W)
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AM26LS32 AM26LS31
(or equivalent) \ (or equivalent)
OA+ /2 (31)
OA- 33) | c3
22 O =
& 50
22
o8+ ) &g
OB- o ‘
49
0Z+ o
23
0z [ﬁ ( j = z
0z- 52)
@9
GND I )
Twisted pair J \UN
\ Amplifier side

CN I/F
Figure 5-12. Encoder Output Interface Circuit for V-Series Amplifiers (1000-5000W)

The output pulses (A/B-phase) of the motor encoder are processed through the resolution scaling
circuit and are then fed out through the line amplifier (AM26L S31) at the interface connector CN
I/F. The marker pulse (Z-phase) isaso fed out through connector CN I/F pin 4 (CZ) as an open
collector output. If using the CZ sgnal, be sure to take proper precautions to minimize the
influence of noise.

The encoder output signals should interface with alinereceiver (AM26LS32 or equivalent). In this
case, install an appropriate resistor (approximately 330 Ohms) between the line receiver inputs as
shown in Figures 5-11and 5-12.

Note

For the marker pulse (Z-phase signal), the logic isreversed for the line receiver
output (OZ) and the open collector output (CZ). See Parameter No. OD in
Chapter 6 for moreinformation on the encoder output signal logic.

When you use the resol ution scaling function for the encoder output signals, note the following:

*  Pulsewidth of the marker (Z-phase) becomes relatively small, depending on the scaling ratio,
compared to the width of the A or B phase signals after scaling. (See Chapter 6, Configuration
Parameters, for more information.)

Whenthescalingratiois“1”, the marker pulseis synchronized with the A-phase signal, and
when the scaling ratio isnot “1”, they are unsynchronized.

* Thescaling ratio must always be < 1. Theratio cannot be used to increase the base resolution
of the motor encoder.
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Note

The scaling ratio set by Parameters OB and OC should be in the range of 1/32 to
1. For ratios other than 1, the duty cycles of the A and B phase output signals
may not be 50%. (For a detailed description of these features, please see Chapter
6, Configuration Parameters.)

Input/Output Signal Function Descriptions

This section describes the operation of the various input and output signals on the SL Amplifier
interface connector (CN I/F). The functional operation of many of the input and output signasis
determined by the configuration of various parameters described in detail in Chapter 6,
“Configuration Parameters.”

I/0 Reconfiguration for Z-Series Amplifiers Only

Since the Z-Series amplifiers have fewer terminas on the CN I/F connector, software
reconfiguration of the I/O functions allows for greater application flexibility with limited 1/0
points. The Input/Output functions for some of the terminals can be selected by the user according
to the setting of Parameter No. 3F.

Table 5-1 shows the interface connections for each of the six possible settings for Parameter 3F. An
arrow in acell of the table indicates the same function asthe preceding cell in thetable. Section
5.7.2 provides an in-depth description of each 1/0 function on connector CN |/F and Chapter 6,
Configuration Parameters, provides detailed descriptions of parameters that affect these signal.
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Table 5-1. Interface Connector Settings for Parameter 3F (Z-Series Amplifiers Only)

ch:;l Settingsfor Parameter 3F (Z-Series AmplifiersOnly)
Pin # 0 1 2 3 4 5
(Default Setting) (Configuration 1) (Configuration 2) (Configuration 3) (Configuration 4) | (Configuration 5)
1 oz+
Encoder Z-Phase Output < - < - <
2 oz-
Encoder Z-Phase Output < - < - <
3 GND
Signal Ground - - - - -
cz
4 Z-Phase Output - - - - -
(Open Caollector)
5 PULS2
Pulse Command Input (+) - - - - -
6 PULS1
Pulse Command Input (-) - - - - -
7 SIGN2
Pulse Direction Input (+) < < < < <
8 SIGN1
Pulse Direction Input (-) - - - - -
INTSPD1
INH 1% Internal
9 Pulse Command Inhibit - - - Speed -
Input Command
Select Input
DIV DIV
Pulse Pulse ZEROSPD
10 Zero ZER%E?E Inout Command Not Used Command Zero Speed -
Speed P Inp Ratio Selection Ratio Selection | Clamp Input
Input Input
COM+
11 Control Signal Power - - - - -
Supply
12 SRV-ON
Servo-Enable Input - - - - -
INTSPD2
CL 2" Internal
13 Position Error Counter - - - Speed -
Clear Input Command
Select Input
14 SPR/SPL
Velocity Command Input - - - - -
GND
1 Signal Ground - - - - -
SP
16 Speed Feedback Monitor - - - - -
Output
GND
o Signal Ground < < < < <

S Series Servo User's Manual — August 2001
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ch:;l Settingsfor Parameter 3F (Z-Series AmplifiersOnly)
Pin # 0 1 2 3 4 5
(Default Setting) (Configuration 1) (Configuration 2) (Configuration 3) (Configuration 4) | (Configuration 5)
FG
18 Frame Ground < < - - -
19 OA+
Encoder A-Phase Output < - < - <
20 OA-
Encoder A-Phase Output < - < - <
21 OB+
Encoder B-Phase Output < - < - <
22 OB-
Encoder B-Phase Output < - < - <
23 Not Used Not Used Not Used Not Used Not Used Not Used
24 Not Used Not Used Not Used Not Used Not Used Not Used
COIN
25 In-Position or - - - - -
At-Speed Output
ALM
26 Alarm Output - - - - -
BRK-OFF 2P
27 Servo—geRald?YOut ut Externa Brake - - - Zero Speed
y Bup Release Output Detected
Output
COM-
28 Control Signal Power - - - - -
Supply Ground
29 CWL
CW Overtravel Limit Input < - < - <
CCWL
30 CCW Overtravel Limit - - - - -
Input
31 A-CLR
Alarm Clear Input < - < - <
C-MODE GAIN VeIFc;:iCtOI'_\loo
32 Control Mode Selection | Gain Sdection - Gain Yl'ype P - -
Input Input Selection Input
33 CWTL
CW Torque Limit Input < - < - <
CCWTL/TRQR
34 CCW Torque Limit Input
or - - - - -
Torque Command Input
GND
3 Signal Ground < < < < <
IM
36 Torque Command Monitor - - - - -
Output
~ Indicates the same function as the preceding block in the table.
GFK-1581B Chapter 5 1/O Circuit Configuration and Function 5-15
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5.7.2

I/0 Functional Description

This section provides details for each function available on interface connector CN/IF. The

“Parameter No. 3F” column in the table shows the appropriate setting(s) for this parameter in
which each function isactive. Functionslabeled “All” are active for all values of Parameter No.
3F. The“l/O Signal Interface Diagram” column refersto I/O connection and specification details
located in Section 5.7.3.

Note: Thelettersin parenthesisin the Title column refer to the control mode that the signal applies
to. P=Podtion, V =Vdocity, and T = Torque. Unless noted, these apply to both V-Series and Z-

Series.

Table 5-2.

Input/Output Signal Functional Descriptions

Title

Symboal

Par. 3F
Z-Series

CNI/F
Pin #
V-Series

CNI/F
Pin #
Z-Series

Description

/0
Signal
Interface
Diagram

Control Signal
Power Supply

COM +

All

11

COM -

All

41

28

Connect (+) of the control signal power supply (12—
24V dc) to COM+, and (-) to COM-.

Power supply capacity requirements vary depending
on configuration and loading of the control output
circuits. (See Section 5.7.3 for more information.)

Note: Allow extra capacity for future requirements.

N/A

Servo Enable
Input

(GAYA))]

SRV-ON

All

29

12

When the enable signal is connected to COM- of the
control signal power supply, the dynamic brake will be
released (see Parameter Nos. OA and 3E) and the
amplifier is enabled.

When you open the connection to COM-, the amplifier
is disabled, inhibiting current flow to the motor and, if
applicable, the dynamic brakeis activated and/or the
position error counter is cleared. The V-Series
amplifiers always clear the position error counter when
theservo isdisabled. The Z-Series amplifiers allow
the user to select this option using Parameter No.3E.
(See Section 2.3 for more information on the dynamic
brake function and Chapter 9 on protective functions).

NOTES:

1) When you enable the servo, make sure that the
motor is stopped.

2) Allow at least a 50 ms delay after the amplifier is
enabled before any command input is applied.

Related Parameters: OA, 3E, OF, OE

Pulse Command
Inhibit Input

P

INH

0,123

33

This input enables pulse command input (PULS and
SIGN inputs active) when connected to COM-. When
not connected to COM- pulse command input is
inhibited.

When used with an external position controller such as
the APM 300 or DSM 300 Series or when the amplifier
is configured for Velocity or Torque Control Mode
(see Parameter No. 02) this input should be left OPEN.

Related Parameters: 29, 02
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/0
Signal
Interface
Diagram

CNI/F | CNI/F
Pin # Pin # Description
V-Series | Z-Series

Par. 3F

Title Symbol | 5 oies

Z-Seriesamplifiers:

The INTSPD1 and INTSPD2 inputs are used to select
from four fixed internal speed commands preset by the
user using Parameter Nos. 18, 19, 38, and 39.
Parameter No. 16 also allows the user to configure
these inputs to select between three fixed speed
commands and the analog velocity command (SPR).

V-Series amplifiers:
Only oneinput (INTSPD) is available and can be used
to select between two preset speeds instead of four.

¢« When theinternal speed command is enabled by
1% Internal Speed INTSPD1 Parameter No.16 the analog speed command
Comrr:ﬁg(l:ljtSelect (Z-Series) (SPR) isignored and theinternal speed presets
4,5 28 9 areenabled. -1

Vv, T) INTSPD *  Thetable below indicates how to select among
(V-Series) the different speed settings. Connection to COM -
isindicated as“L” and open to COM- isindicated
as“H".

Z-Series V-Series
INTSPD1 | INTSPD2 | INTSPD

Speed

Speed 1
(Para. N0.18)
Speed 2
(Para. N0.19)
Speed 3
(Para. N0.38)
Speed 4
(Para. No.39)

H H H

L H L

H L N/A

L L N/A

Related Parameters: 16, 18, 19, 38, 39

2" Internal Speed
Command Select

(Z-Series 4,5 N/A 13 See description for INTSPD1 above. 1-1

(V-Series=N/A) | OY)
(Z-Series=V, T)

When in Position Control Mode (see Parameter No.
02) you can clear the position error counter by
connecting this input to COM-. Y ou also inhibit
command pulse input (PULS/SIGN) and motor
encoder feedback pulse input by activating this input.
CL 0,123 30 13 NOTE: For Z-Series amplifier, the clear signal must -1
be at least 30pus long. For V-Series amplifiers, the
P clear signal must be at least 100us long. Thiswill
ensure that the SL servo will capture any state
transition.

Related Parameter: 3C

Position Error
Counter Clear
Input
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Title

Symboal

Par. 3F
Z-Series

CNI/F
Pin #
V-Series

CNI/F
Pin #
Z-Series

Description

/0
Signal
Interface
Diagram

Zero-Speed
Clamp Input

(V-Series= V)
(Z-Series=P, V, T)

ZEROSPD

0,4,5

26

10

This input can be used to prevent servo drift at zero
speed caused by command signal offset or drift in the
command signal A/D converter. When not connected
to COM - a zero-speed command is set, forcing the
motor to stop while maintaining holding torque.
NOTES:

1) Parameter No. 17 will inhibit the Zero Speed Clamp
function when set to 1 (default).

2) The Zero Speed Clamp input is not active when the
amplifier is configured for Position Control Mode (see
Parameter No. 02 in Chapter 6 for details).

3) Thisinput is connected to COM- on the
IC800SLTO01 terminal board when the SL Servo is
used with GE Fanuc DSM or APM controllers.
Related Parameters: 02, 17

Pulse Command
Ratio Selection

(V-Series= N/A)
(Z-Series=P, V, T)

DIV

13

N/A

10

This input allows the user to select between two
different numerator values for the Pulse Command
Ratio used to scale the motor speed to the pulse
command input frequency. The two numerator values
are set by Parameters 25 and 35 (see Chapter 6).
When this signal is connected to COM -, the 2™
numerator value (Parameter No.35) is used to calculate
theratio. When this input is OPEN, the 1% numerator
value (Parameter N0.25) is used.

NOTES:

(1) Parameter N0.26 sets the denominator of this ratio.
(2) You must wait at least 10ms after changing the
state of the DIV input before command pulses will be
recognized:

10ms ! ' 10ms :
i
>
! ! ! !
1 1 1
Prohibited Prohibited
Related Parameters: 25, 26, 27, 28, 29, 35.

DIV

[X]

Control Mode
Selection Input

PV, T)

C-MODE

32

32

C-MODE is used to select between two operating
modes when the amplifier is configured for one of the
three dual-mode control settings (Parameter No. 02 set
t03, 4, or 5):

Mode
C-MODE Input
Connected to COM -
Velocity
Torque
Torque

Par. No. C-MODE
02 Setting | Input OPEN
4 Position
5 Position
6 Velocity

Example: If Parameter 02 is set to 5, you can select
between Position and Torque modes by switching the
C-MODE input. When C-MODE is OPEN, Position is
selected. When C-MODE is connected to COM -,
Torque is selected.

Related Parameter: 02
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Title

Symboal

Par. 3F
Z-Series

CNI/F
Pin #
V-Series

CNI/F
Pin #
Z-Series

Description

/0
Signal
Interface
Diagram

Gain Selection
Input

(V-Series= N/A)
(Z-Series=P, V, T)

GAIN

1,2

N/A

32

For the Z-Series amplifiers this input alows you to
select between two different position or velocity loop
gains on-the-fly depending on which of these control
modes is active. The gain values for each control mode
are selected by the GAIN input as shown in the
following table:

Position Cont. Velocity Control Mode

Mode (Para. N0.02=1)
(Para. N0.02=0)

GAIN
Input

- | 1st Velocity | 1st Vel. Int.
H 1st Position Gain Gain Time Const.
(Par.No. 20) | (par No. 03)| (Par. No. 04)

2nd Position | 2nd Velocity | 2nd Vel. Int.
L Gain Gain Time Const.
(Par. No. 32) [(Par. No. 30)| (Par. No. 31)

When the GAIN input is connected to COM- (L) the
second values for position loop or velocity loop gain
are used instead of the primary gain values. Primary
values are selected when GAIN input is OPEN (H).

This input shares aterminal on connector CN |/F with
the P-CON and C-MODE functions and is active only
when Parameter No. 3F isset to 1 or 2.

Parameter N0.33- 2™ Gain Switching Mode is a
permissive to using this input and must be set to “2” to
activate the GAIN input.

NOTE:

This function should not be used when using SL servos
with an external position controller and is not available
on V-Series amplifiers.

Related Parameters: 03, 20, 30, 32, 33, 34

Velocity Loop
Gain Type
Selection Input

PRV, T

P-CON

3,4,5

27

32

For Z-Series amplifiers this input selects between
Proportional (P) or Proportional/Integral (Pl) gain for
the velocity loop. Thisinput shares aterminal on
connector CN |/F with the GAIN and C-MODE
functions and is active only when Parameter No. 3F is
setto3,4or 5.

For Z-Series only, when connected to COM- only
proportional velocity loop gain (set by Parameter Nos.
03 and 30) is used; when OPEN, the integral gain set
by Parameter Nos. 4 and 31 is also used.

NOTE:

This input should not be used when using the SL
servos with an external position controller.

Related Parameters: 03, 30, 31

GFK-1581B
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Title

Symboal

Par. 3F
Z-Series

CNI/F
Pin #
V-Series

CNI/F
Pin #
Z-Series

Description

/0
Signal
Interface
Diagram

Alarm Clear Input

PV, T)

A-CLR

All

31

31

This input clears the alarm status for most errors when
connected to COM - (reset signal width must be at |east
120ms or more to ensure that it is captured). At the
same time, the position error counter will also be
cleared.

NOTE: You cannot clear the following errors with
the A-CLR input. You must first correct the source of
the error, then cycle AC line power on the amplifier to
reset these errors.

¢ Overcurrent (code 14)

* Encoder error (code 22)

* DSP watchdog error (code 23; V-Series only)
CPU watchdog error (code 30)

* EEPROM Check-sum error (code 36)

« Parameter range error (code 84; V-Series only)
« CPU Stack error (code 97; Z-Series only)

« System error (code 98)

» Other error (code 99)

(See Chapter 9 for more details on error protection).

CCW Overtravel
Limit Input

PV, T)

CCwWL

All

30

For axes driving linear mechanisms with a finite range
of travel, the end of travel limits may be used to
prevent overtravel.

Connect this input to the limit switch for motion in the
CCW direction looking into the motor shaft (see
Section 2.2 for details on directional conventions). If
the switch opens, the motor will generate no CCW
torque (motion).

When you do not require overtravel limits, you can
inhibit this input using Parameter N0.09, or connect a
wire jJumper from this terminal to COM-.

Since this signal must be connected to COM- to enable
CCW moation, the limit switch contact must be
normally closed for normal range of travel.

When thisinput is activated (open), you can select
whether the motor coasts to a stop or activates the
dynamic brake to slow the motor more quickly.
Parameter No.OA is used to define this action. (See
also Chapter 6 for details on configuration parameters).

Related Parameters: 0A, 09

CW Overtravel
Limit Input

PV, T)

CWL

All

29

You can inhibit CW motion of the motor with this
input. Refer to the CCW overtrave limit input
description above for the functional description of this
input.
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Title

Symboal

Par. 3F
Z-Series

CNI/F
Pin #
V-Series

CNI/F
Pin #
Z-Series

Description

/0
Signal
Interface
Diagram

Servo-Ready
Output

PV, T

S-RDY

35

27

This output will turn ON, when the main power is on
and no alarm is active on the amplifier.

NOTES:

1) When you turn off the power but the main capacitor
is still charged, the Servo-ready output remains ON
until the capacitor discharges.

2) On the Z-Series amplifiers SRDY (default) uses the
same CN |/F pin as the BRK-OFF and ZSP output
functions. These functions are selected by Parameter
No. 3F and are mutually exclusive.

3) When the amplifier is used with a GE Fanuc DSM
Series controller the IC800SLTO01 interface terminal
block includes an opto-coupled interface to the IN4
(Servo Ready) input on the DSM. The APM Series
controllers do not have a Servo Ready input so this
input must be incorporated into the machine control
logic viaadiscrete input on the PLC.

Related Parameters: 3F

Externa Brake
Release Output

PV, T

BRK-OFF

1,234

11

27

This output signal can be used to control a mechanical
brake on the motor. This output is not designed to
directly control the motor brake. An interposing relay
(with acail voltage of 12-24V and 50mA max.) must
beused. The brake circuit should be designed so that
the brake is released when this output is activated
(transistor turned on). Parameter Nos. OE and OF
determine the timing of the BRK-OFF output under
various operating conditions.

NOTE: On the Z-Series amplifiers BRK-OFF uses the
same CN I/F pin asthe S-RDY and ZSP output
functions. These functions are selected by Parameter
3F and are mutually exclusive.

Related Parameters: OE, OF, 3F

Zero Speed
Detection Output

PV, T

ZSP

12

27

When the motor reaches a speed |ess than the speed set
by Parameter No. 11 (the minimum detectable motor
speed is 20 RPM or higher) the output is activated
(transistor turns on).

NOTE: On the Z-Series Amplifiers ZSP uses the same
CN I/F pin asthe SRDY and BRK-OFF output
functions. These functions are selected by Parameter
3F and are mutually exclusive.

Related Parameters: 02, 11

o1

Servo-Alarm
Output

PV, T

ALM

All

37

26

This output turns OFF when the amplifier detects an
error and activates a protective function. Parameter
No. 3D (Z-Series) or OA (V-Series) selects action
taken by the appropriate amplifier series when an
alarm occurs.

NOTE: V-Series amplifiers also output additional
fault information on the three EXOUT signals defined
later in this section.

(See Chapter 9 for more information on protective
functions)

Related Parameters: 0A, 3D

GFK-1581B
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Title

Symboal

Par. 3F
Z-Series

CNI/F
Pin #
V-Series

CNI/F
Pin #
Z-Series

Description

/0
Signal
Interface
Diagram

In-Position Output

P

or

At-Speed Output

V.7

COIN

All

39

25

When in Position Control M ode: If the pulse count
of the position error counter is within the In-Position
parameter range (set using Parameter No.22) the COIN
output is activated (transistor turns ON).

When in Velocity or Torque Control M ode:
This signal becomes an At-Speed signal. The COIN
output is activated (transistor turns ON) when the
motor reaches the speed preset by Parameter No.12
(see Chapter 6).

Related Parameters: 02, 12, 22

In-Torque-Limit
Output
(V-Series only)

(V-Series=V, T)
(Z-Series = N/A)

TLC

N/A

40

N/A

For V-Series amplifiers configured for Velocity or
Position Control Mode (see Parameter No.02) the TLC
output turns ON when the torque limit function is
operating. Parameter No. 06 or the CWTL/CCWTL
analog inputs can be used to set the value for the
amplifier torque limit. Parameter No.07 can be used to
disable the CWTL/CCWTL analog torque limit inputs.

NOTE: When the CWTL/CCWTL limit inputs are
enabled the SL amplifier will use the smaller torque
limit value set by either the CWTL/CCWTL inputs or
Parameter No.06.

Related Parameters: 02, 06, 07

Alarm Code
Output

(V-Series only)

(V-Series=P, V, T)
(Z-Series= N/A)

EXOUT2

N/A

10

N/A

EXOUT1

N/A

N/A

EXOUTO

N/A

N/A

When a V-Series amplifier protective function
operates, the ALM output is activated and an error
code is output as a 3-bit signal for each error code.
Therelation of error codes and EXOUT signal output
pattern is shown below.

Error Code Output
EXOUT2 EXOUT1 EXOUTO
CNI/F CN I/F CN I/F
Pin10 Pin9 Pin8

0 0 0

Error
Description

Normal Operation (no errors)
System error (98)

DSP Watchdog error (23)

CPU Watchdog error (30)
EEPROM Check-sum error (36)
Parameter Download error (84)
Command Pulse Ratio error (27)
Encoder error (22)

Drive Inhibit error (38)
Excessive position error (29)
Position Error Limit (24)

Over speed error (26)

Under Voltage error (13)

Over Voltageerror (12)

Overload error (16)
Over Current error (14)

Other errors (99)

0 0 1

0 = Qutput transistor ON; 1 = Output transistor OFF
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Title

Symboal

Par. 3F
Z-Series

CNI/F
Pin #
V-Series

CNI/F
Pin #
Z-Series

Description

/0
Signal
Interface
Diagram

Velocity
Command Input

(V-Series= V)
(Z-Series=V, T)

or

Speed Limit Input

(V-Series=T)
(Z-Series=V, T)

SPR/SPL

All

14

14

GND

All

15

15

When in Velocity Control M ode:
SPR is used as an analog velocity command input.

You can set the velocity command input scaling
(relation between the motor speed and the command
input voltage level), and the polarity of the velocity
command input using Parameter Nos.13 or 14
respectively (see Chapter 6).

When in Torque Control M ode:

When operating the SL amplifiers in Torque Control
Mode a speed limit must be set before the servo can be
operated. Varying the voltage level of this input uses
this signal as a speed limit input (SPL) that can
dynamically vary the motor speed limit.

The relation between the speed limit and the input
voltage level is determined by the value set in
Parameter No.13 (see Chapter 6).

When in Position Control mode:
Thisinput isinactive.

NOTES:

1) The speed limit input is a bipolar signal and can
limit both CCW and CW speed depending on the
signal polarity.

2) Therequired speed limit for the Torque Control
Mode can also be configured using the one or more of
the internal speed settings (INTSPD inputs) instead of
the analog SPL input (see Parameter No.18)

Related Parameters: 13, 14, 15, 18

Al-1
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Title

Symboal

Para.

3F

CNI/F
Pin #
V-Series

CNI/F
Pin #
Z-Series

Description

/0
Signal
Interface
Diagram

CW Torque Limit
Input

R V)

CWTL

All

18

33

GND

All

17

35

CCW Torque
Limit Input

R V)

CCWTL

All

16

34

GND

All

17

35

When in Velocity or Position Control M ode;

The CWTL and CCWTL inputs are used to
individually limit (respectively) the CW and CCW
torque (current) of the motor.

Apply negative command voltage (0 to -10Vdc) to
CWTL with respect to GND to limit the CW torque,
and positive command voltage (0 to +10Vdc) to
CCWTL with respect to GND to limit the CCW
torque.

The relationship between the input voltage and the

torque limit (relative to rated torque) is approximately
3V/100% rated torque as follows:

CW command
CCW command

NOTES:

1) The CCWTL and CWTL inputs areinhibited
through Parameter No.07-Torque Limit Inhibit as the
default setting. To use these inputs Parameter No.07
must be reset to 0. (see Chapter 6)

2) Parameter N0.06 also sets a torque limit that may
conflict with the torque limit set using these analog
inputs. When the CWTL/CCWTL limit inputs are
enabled the SL amplifier will use the smaller value set
by either the CWL/CCWL inputs or Parameter N0.06.
When in Torque Control M ode:

This function isinactive.

Related Parameters: 06, 07

Al-2

Torque Command
Input

M

TRQR

All

16

34

GND

All

17

35

When in Torque Control M ode:
This input is the analog torque command.

You can set the torque command input scaling
(relationship between command input voltage level
and generated torque of the motor), and polarity using
Parameters 1A and 1B respectively (see Chapter 6).
Any offset voltage on the input signal can be corrected
using Parameter N0.1C and Parameter No.1D adjusts
the time constant on a signal noisefilter.

Torque Mode requires that a velocity limit to be set
using either the analog velocity command input
(SPR/SPL) or the internal speed command (INTSPD).
The analog signal (SPL) allows a dynamic velocity
limit while the internal speed sets a fixed limit.
Parameter No.16 is used to select which limit signal
will be used.

NOTE: Thisinput shares the same CN I/F pin with
the CCW torque limit input (CCWTL) function.
These functions are selected using Parameter No.02
and are mutually exclusive.

Related Parameters: 02, 16, 1A, 1B, 1C, 1D

Al-2
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Title

CNI/F | CNI/F
Pin # Pin # Description
V-Series | Z-Series

Par. 3F

Symbol | 7 series

/0
Signal
Interface
Diagram

Speed Monitor

Signa

PV, T

The SP output is an analog voltage proportional to the
actual motor speed or position error. This speed
referenceis determined from the actual speed feedback
not the speed command. Y ou can select between the
motor speed and the position error setting using

SP All 43 16 Parameter N0.3B (Z-Series) or Parameter No. 08 (V-
Series). The monitor output signal can also bere-
scaled using Parameter N0.08.

Polarity of the monitor output is defined as follows:

+ signal = CCW rotation of motor viewing into the
motor shaft

- signal = CW rotation of motor viewing into the motor
shaft

This polarity cannot be changed by the user.
GND All 45 17 NOTE: Output impedance of the SP signal is 10k).

Measuring instruments and circuits to which you
connect the SP signal should have high input

impedance. (IMQ minimum)
Related Parameters: 08, 3B

AO-1

Torque Monitor

Signa

PV, T

The IM signd is an andog output with voltage
proportiona to the commanded torque (current) of
the motor.

Polarity of the torque monitor output is defined as
follows:

M All 42 36 + signd = CCW rotation of the motor
- signa = CW rotation of the motor
The user cannot change this polarity.

Scaling between output voltage of the torque

monitor signal and the commanded motor torqueis:
3V =100% Rated Continuous Torque

Thissignal is aso available as atest point on the
front of the amplifier.

The torque monitor is only an approximation of
motor torque. Winding tolerances of +10% for the
servomotors introduces a proportionate amount of
GND All 45 17 |uncertainty in the torque value reported by the IM
signal. System dynamics and magnetic saturation
may also result in instantaneous differences
between actual and commanded torque val ues.

NOTE: Output impedance of thissigna is 10kQ.
M easuring instruments and circuits to which you
connect this signal should have high input

impedance (IMQ minimum).

AO-1

GFK-1581B
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Par. 3F CNI/F | CNI/F Si”gal
Title Symboal Zjagéries Pin # Pin # Description Intgrface
V-Series | Z-Series :
Diagram
Thisisapulse command input to a high-speed
photo-coupler IC for Position Control Mode. This
PULS1 All 3 6 mode istypically used for stepper emulation or
simple encoder follower applications.
Y ou can sdlect from the following pulse command
types using Parameter No.29 (see Chapter 6).
. uadrature (2-phase) input (A/B-encoder
PULS2 All 4 5 Q (2-phase) inp ( )
Pulse Command ¢ CW (PULS)/CCW (SIGN) input
Input e Pulse (PULS)/Direction (SIGN) input
You can set amultiplication factor for the D=1
P quadrature 2-phase input (multiplier of 1, 2, or 4),
SIGN1 All 5 8 and select the polarity of the pulse command input
using Parameters Nos.27 and 28 respectively. (see
Chapter 6)
NOTE: Input impedance of PULS and SIGN
SIGN2 All 6 7 inputsis 220Q.
Related Parameters: 20,21, 22,23, 24,25,26, 27,28,
29,36, 3C
A-phase Encoder OA+ All 21 19 The SL amplifiersinclude an incremental encoder
Output output that can be used as position feedback for an
) external motion controller. Input pulses from the
PV T OA All 22 20 motor encoder are scaed by the Encoder Output
(P.V.T) Ratio (see Parameter Nos.OB and OC in Chapter 6)
B-phase Encoder OB+ All 48 21 and then fed out through the line amplifier
Output (AM26LS31) after the scaling operation.
OB- All 49 22 Y ou can sdlect the logical sense of the B-phase or DO-1
(P,V,T) Z-phase signals rdative to the A-phase signal using
Parameter OD.
oz+ All 23 1
Z-phase Encoder
Output
- Related Parameters: 0B, OC, 0D
PV.T) 0z All 24 2
cz All 19 4 Open callector output of encoder marker pulse. DO-2
Power Supply +12Vv All 20 N/A Control signal power supply output. The maximum
Output 12V All 47 N/A allowable current is 20mA each for the +12V and - N/A
. 12V supplies.
(V-Seriesonly) GND All 46 N/A PRI
. 13,15, 17,| 3, 15,17, |1/O signa ground
Signal Ground GND All 44, 45, 46 35 N/A
Frame Ground FG Al 25 50 18 Connected to thg amplifier ground terminal through N/A
a 1 megohm resistor.
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I/O Circuit Configuration and Function 5

5.7.3

GFK-1581B

Input/Output Signal Interface (Circuit Diagrams)

The /O interface diagrams shown below apply to the signals asindicated in the“1/O Signd

Interface” column in Table 5-2.

Table 5-3. I/O Interface Diagrams

Type I/O Circuit Diagram

Electrical Data

Z and V SeriesAmplifiers

COM+ | 4.7K

Voc

iy | 12t024v _

Maximum input voltage in circuit: 26.4V
Minimum input voltage between COM+ and input
terminal to turn the point ON: 10.2V
Minimum input voltage between COM+ and input
terminal to turn the point OFF: 1.0V
Minimum input current between COM+ and
input terminal to turn the point ON: 8mA
Maximum input current between COM+ and
input termind to turn the point OFF: 80 pA

Appliestosignas: SRV-ON, ZEROSP, DIV, C-

MODE, GAIN, P-CON, A-CLR, CCWL, CWL,
CL, INTSPD (V-Seriesonly), INTSPD1 (Z-Series
only), INTSPD2 (Z-Series only), INH

Z Series Amplifiers

121024V | 50mA or Iees‘:
COM- '

- fOora

Note: When driving a relay directly, adiode should
beinstalled in parallel with the relay as shown.

O-1 |V SeriesAmplifiers

121024V | 50mA or Iees‘:
COM- '

- O ora

Note: When driving a relay directly, adiode should
beinstalled in parallel with the relay as shown.

1

Maximum voltage drop when transistor output
is: 1.5V or lessat 50mA (maximum current)

Delay time of output transistor:

COIN output:
ON: 260 psor less (V-Series)
500 psor less (Z-Series)

OFF: 260 psor less (V-Series)
500 ps or less (Z-Series)

ALM and SRDY outputs;

ON: 10 msor less
OFF: 10 msor less

Appliestosignas: SRDY, BRK-OFF, ZSP, ALM,

COIN, TLC (V-Series only)

Z and V Series Amplifiers

Al-1

ga B~ WODN P

. Resolution of A/D converter: 11-bit plussign
. Full scale: -10.2V to +10.2V

. Accuracy (reference data): 3% of full scale

. Thermal drift: 5uv/°C

. Input impedance: 20 kQ

Appliesto signas: SPR/SPL

Chapter 5 1/O Circuit Configuration and Function

5-27




Type I/O Circuit Diagram Electrical Data
Z Series Amplifiers 1. Resolution of A/D converter: 11-bit plussign
2. Full scale: -12.3V to +12.3V
+10VMAX 3. Accuracy (reference data): 5% of full scale
sp 10K —> . o
4. Therma drift: 10puV/°C
5. Input impedance: 10 kQ minimum
GND
Al-2 . -
V Series Amplifiers
+10VMAX
sp 10K —>
GND /l
T Appliesto signds: CWTL, CCWTL, TRQR
Z Series Amplifiers 1. Voltage output range:
i SP: -8.2V to +8.2V
IM: -10.2V to +10.2V
2. Resolution: 9-bit =512
3. Output dynamic range:
SP: -8.2V to +8.2V
IM: -24.2V to +24.2V
4. Output impedance: 10 KQ minimum
AO-1 5. Accuracy: + 10% or less
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Type

I/O Circuit Diagram

Electrical Data

DI-1

Z Series Amplifiers

In case of open collector

MAX 200kpps

In case of open collector

MAX 200kpps

Maximum permissibleinput voltage: 4.3V
Minimum input voltage to turn input ON: 3.5V
Maximum input voltage to turn input OFF: 2.2V
Minimum input current to turninput ON: 9mA

Maximum input current to turn input OFF: 250
HA

gk~ wDdPE

Appliesto signds; PULSL, PULS2, SIGN1, SIGN2

DO-1

AM26LS31 or equivalent

GND

V Series Amplifiers

Maximum output current: 14mA

Appliesto encoder output signds: OA+, OA-, OB+,
OB-, OZ+, OZ-

GFK-1581B
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Type I/O Circuit Diagram Electrical Data
Z Series Amplifiers 1. Maximum input voltage: 30V
A Voo 30v Max 2. Maximum voltage drop when transistor output is
ON: 7V
: 3. Delay time of output transistor ON/OFF: 1us or
; less
op 4. Maximum output current: 15mA
DO-2 '

15mA MAX

GND

Appliesto encoder marker open collector output
signal CZ
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Chapter

6.1

6.2

GFK-1581B

Configuration Parameters

Overview of Configuration Parameters and Default
Settings

The SL Series amplifiers have parameters which may be used to set/adjust various features and
functions. You can view or adjust these parameters using either the keypad/display on the front of
the amplifier or using the Sconfig software on a personal computer. The Z-Series amplifiers
support parameters through 3F while the V-Series amplifiers support parameters through 2F.
Parameters above that range are system parametersthat are for factory use only. System
parameters areread only and cannot be changed.

Parameter Overview Table and Default Values

Thefollowing table isa condensed listing of the parameters. Please refer to section 6.3 for more
detailed information about each parameter. Some of the parameters are applicable to only one
series (Z-Series or V-Series) and the adjustment range and factory default settings may vary by
amplifier series.

Table 6-1. Configuration Parameters

Para. Control Z-SeriesAmplifiers | V-Series Amplifiers
No. Par ameter Description Mode (30-750 Watt Models) | (1 -5kW Models)
(Notel) | Range | Default Range | Default
00 |AxisAddress TIVIP 0-31 0 0-9 0
01 |Power-up Display Options TIVIP 0-3 1 0-2 1
02 | Control Mode Selection TIVIP 0-5 1 0-5 1
03 |Velocity Loop Gain VIP 25-3500 Hz 100 25 -3500 Hz 100
04 \C’e' ocity Loop Integration Time | /5 | 1 1000[mg) | 50  |1-1000[ms]| 50
onstant
05 |Velocity Feedback Filter TIVIP 0-7 4 0-4 4
06 |Torque Limit (%) TIVIP 0—400 300 0—400 300

6-1




Para. Control Z-SeriesAmplifiers | V-SeriesAmplifiers
No. Par ameter Description Mode (30-750 Watt Models) | (1 -5kW Models)
(Notel) | Range | Default Range | Default
07 | Torque Limit Inhibit V/IP 0-1 1 0-1 1
08 | Speed Monitor Scaling TIVIP 0-1 0 0-3 0
09 |Overtravel Input Inhibit TIVIP 0-1 1 0-1 1
OA |Dynamic Brake Mode Selection TIVIP 0-1 0 0-3 0
0B
Numeretor of Encoder OUIPUt | iv/p | 110000 | 2500 | 1-10000 | 2500
ocC i
Denominator of Encoder OUPU | jy/p | 110000 | 2500 | 1-120000 | 2500
0D |Encoder Output Signal Inversion |  T/V/P 0-3 3 0-3 3
Brake Output Delay Time- . .
OE Stopped Motor TIVIP 0-100 0 0-100 0
oF |BrakeOutput Delay Time- TVIP | 0-100 0 N/A N/A
Moving Motor
10 |Acceleration Rate Limit \Y, 0-5000 0 0-5000 0
) 0-10000 0-10000
11 |Zero Speed Detection Level TV [RPM] 50 [RPM] 50
At-Speed Output Detection 0-10000 0 - 10000
12 Leval TIV [RPM] 1000 RPM 1000
13 |Velocity Command Scaling TV 10-2600 500 10 -2600 225
14 |Velocity Command Polarity TV 0-1 1 0-1 1
15 |Velocity Command Offset TV -127 to 127 0 -127 to 127 0
Internal/Externa Velocity
16 Command Selection TIV 0-2 0 0-1 0
17 | Zero-Speed Clamp Inhibit TV 0-1 1 0-1 1
18 |1t Internal Speed TV o0t 0 |-7000to7000| 0
19 |2nd Internal Speed TV | 00t 0 |-7000to7000| 0
1A | Torque Command Scaling T 25-2500 225 25-2500 225
1B |Torque Command Polarity T 0-1 1 0-1 1
1C |Torgue Command Offset T -127t0127 0 -127 to 127 0
1D |Torque Command Filter TIVIP 0-2500 0 0-2500 0
1E |not used - - - - -
Deceleration Rate Limit
1F erefion Rate Lim v 0-5000 0 N/A N/A
(Z-Series only)
. . 10-1000 10-1000
20 |Position Loop Gain P [rad/s] 50 [rads] 20
21 |Velocity Feed Forward P 0-100 [%] 0 0-100 [%] 0
In-Position Output Detection 0-32766 0-32766
22 |Range P [Pulses] 10 [Pulses] 10
23 |Position Error Limit P 1-32766 30000 1-32766 30000
24 | Position Error Limit Inhibit P 0-1 0 0-1 0
25 | Numeretor of Pulse Commend P 1-10000 | 10000 | 1-10000 | 10000
6-2 S Series Servo User's Manual — August 2001 GFK-1581B



Configuration Parameters 6

GFK-1581B

Z-Series Amplifiers

V-Series Amplifiers

Fara. - Control | 35 750 Watt Models) | (1—5kW Models)
0. Parameter Description Mode
(Notel) | Range | Default Range | Default

2% I:R)aeggml nator of Pulse Command = 1-10000 10000 1-10000 10000

o7 | Quadrature Pulse Input = 1.4 4 1.4 4
Multiplier

28 | Pulse Command Input Polarity P 0-3 0 0-3 0

29 |Pulse Command Input Mode P 0-3 1 0-3 1

2A  |not used - - - - -

og | Velocity Feedforward Filter = 0-6400 0 0-6400 0
Time Constant

2C | not used - - - - -

2D |(interna use) - - - - -

2E |(internal use) - - - - -

2F | (internal use) - - - - -

30 |2 Vdoci ty Loop Gain VIP 25-3500 100 N/A N/A

nd : :

31 |2 Veodty Loop Integration VP | 1-1000 50 N/A N/A
Time Constant

32 |2" Position Loop Gain P 10-1000 50 N/A N/A

33 |2" Gain Switching Mode V/P 0-2 0 N/A N/A

34 ﬁi“r;‘;ma“ cGainSwitchingDdlay | /5 | g_10000 | 10000 N/A N/A

nd

35 |2 Numeraor of Pulse p 1-10000 | 10000 N/A N/A
Command Ratio

36 |Pulse Command Filter Delay P 0-5 3 N/A N/A

37 |Jog Speed TIVIP 0-500 300 N/A N/A

38 3rd Internal Speed (Z-Series ™ -7000to 0 N/A N/A
only) 7000

39 4th Internal Speed (Z-Series ™ -7000to 0 N/A N/A
only) 7000

3A [(internd use) - - - - -

3B |Analog Monitor Mode Selection TIVIP 0-1 0 N/A N/A

3¢ |Position Error Counter Clear = 0-1 0 N/A N/A
Mode

3D [Alarm Action Selection TIVIP 0-3 0 N/A N/A

3E | Servo Disable Action Selection TIVIP 0-7 0 N/A N/A

3F |CN I/F Function Selection TIVIP 0-5 0 N/A N/A

Notes:

1. Symbols used in the Control Mode column refer to the amplifier control mode configured using Parameter

No. 02 and are defined as follows:

T = Torque control mode

V = Velocity control mode

P = Position control mode

Chapter 6 Configuration Parameters
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6.3

Details of User Parameters

The following table provides detailed descriptions of the functions of each user parameter.
Parameters may be viewed or changed using either the amplifier keypad/display or with a personal
computer running the S_config software.

When using a PC with the V-Seriesamplifier sthe serial connection must be made before
the amplifier isenergized or the PC connection will not berecognized. Also, once
connected to a PC the front panel keypad/display on the amplifier becomes inoper ative
and the display indicates “H-232C". Neither of theserestrictions appliestothe Z-Series

amplifiers.

Note

Default parameter options are shown in bold or arelisted at the bottom of each parameter

description.

Table 6-2. User Parameters

Parameter | Parameter |Adjustment _
No. . Function
Description Range
This parameter is afuture provision to allow the user to set anode
address for each SL Series amplifier on a multi-drop serial network
7-Series: when using a PC to configure multiple axes.
1 " |This setting does not affect any servo operation and is not currently
0-3 used other than as a reference to the user that may be used to
00 Axis Address differentiate multiple configuration files.
V-Series:
0-9

(Default = 0)
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

01

Power-up
Display
Options

Z-Series.
0-3

V-Series:
0-2

This parameter is used to select the type of data displayed on the
amplifier LED display when you first apply power.

0 = Displays the value of the position error counter

Range of display is—32767 to +32767 quadrature encoder pulses.
If the error counter value exceeds this range, the display holds the
respective upper or lower limit of the range.

Display Polarity:
(+) = CCW position error viewing into motor shaft
(-) = CW position error viewing into motor shaft

1 = Displays the motor actual speed in RPM
Display Polarity:

(+) = CCW motor rotation viewing into motor shaft
(-) = CW motor rotation viewing into motor shaft

2 = Displays the commanded motor torque
Range of display is -1500 to 1500

(Displayed valug)x 0.2 = Commanded Torque (% of rated cont.
torque)

Example: If the displayed value is "+1500", the motor generates
300% of rated continuous torque in the CCW direction.

Display Polarity:
(+) = CCW torque viewing into motor shaft
(-) = CW torque viewing into motor shaft

3 = Z-Series only display of Servo-On State/Error Code
(A) = Active
(-) = Not Active

[AJAJAJA]-]- ]

Error Code
— CCW Trave Limit
L—— CW Trave Limit
Servo-On I nput
Ready Output

NOTES:

1) When the polarity of the displayed value is positive the “+”
sign will not be displayed.

2) Thepolarity of the display cannot be changed. Thedisplay
will show a positive value when the motor is rotating Counter
Clockwise and a negative value when the motor is rotating
Clockwise, regardless of the setting of Parameter No. 14 —
Velocity Command Polarity or Parameter No. 1B — Torque
Command Polarity.

3) For the V-Series amplifiers the keypad/display is disabled
when a PC is connected to the serial port at power-up
(Default = 1)
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Parameter | Parameter |Adjustment _
No. . Function
Description Range

This parameter is used to select the control mode from the

following options:

Single Mode:

0 = Position Control Mode (pulse command)

1 = Velocity Control M ode (analog command)

2 = Torque Control Mode (analog command)

Dual Mode:

3 = Position (1st.) / Velocity (2nd.) Control Mode

4 = Position (1st.) / Torque (2nd.) Control Mode

5 =Velocity (1st.) / Torque (2nd.) Control Mode

0-5
02 Control Mode When one of the dual modes (option 3, 4, or 5) is selected, you can
Selection select either the 1st. or 2nd. control mode using the Control Mode

Select input (C-MODE) as follows:

When C-MODE is not connected to COM-, the 1st control modeis

active.

When C-MODE is connected to COM -, the 2nd control mode is

active.

NOTES:

1) C-MODE should only be changed when the motor is at
complete stop. Do not change control modes on the fly (see
section 5.7.2 for more information on the C-MODE input).

2) When using SL amplifiers with GE Fanuc motion controllers
such as the APM300 or DSM 300, the default mode should be
used.

(Default = 1)

Adjusts the proportional and integral gain of the velocity amplifier.

Larger gain values provide better servo response.

Optimum value of the Velocity Loop Gain depends on the load

. inertia and the motor model. A value between 125 and 1000 Hz is
03 Velocity Loop| oz a0 1z |typical depending on the stiffness of the machine mechanics and the
Gain ratio of load to motor inertia. Refer to Chapter 7 for additional
details on tuning the amplifier.

(Default = 100)

Integration time constant of the speed amplifier. Smaller values

yield faster integration and lower following error. Values between

20 and 80 aretypical.

Velocity Loop Refer to Chapter 7 for details on tuning the amplifier.
04 Integration | 1-1000 (ms) |NOTE: When set to the maximum value (1000), the integration
Time Constant time constant becomes infinite and the integration function is
disabled.
(Default = 50)
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

05

Velocity
Feedback
Filter

Z-Series.
0-7

V-Series:

You can select the time constant of the digital low pass filter for the
velocity feedback signal. Larger values reduce noise from the
motor but reduce servo response (bandwidth) as shown in the table
below.

We recommend you to set this to "4" unless you need high servo
response.

Filter Cutoff Frequency (Hz):

Parameter No. 05 Setting

0 1 2 3 4 5 6 7
. - | 1250 | 770 | 520 | 480 | 390 | 370 | 300
Z-Series Hz Hz Hz Hz Hz Hz Hz
1200 | 740 | 550 | 460 n/a n/a n/a
Hz Hz Hz Hz

Series

V-Series

(Default = 4)

06

Torque Limit

0-400 (%)

The SL Series amplifiers are designed to output a maximum torque
of 300% of therated continuous torque for short periods of time.
You can limit this maximum torque to a smaller value when
required by the application.

The valueis set as a percentage of the rated continuous torque (i.e.
rated continuous torque = 100%).

Example: When the parameter setting is 200", permissible output
torque is 200% (2 times) of the rated continuous torque.

For V-Series amplifiers the In-Torque-Limit output (TLC) is
activated when the torque command exceeds the value set by this
parameter. The TLC output is not available on Z-Series amplifiers.

NOTE: You cannot set a higher value than the factory set value
configured by System Parameter No.66 (maximum output torque
setting) for Z-Series amplifiers or System Parameter N0.36 for V-
Series amplifiers. Typically this valueis 300%. If you set a higher
value, the maximum output torque will be automatically adjusted to
the value of the factory setting and a Parameter Range Error (Error
Code 84) will be initiated (see Chapter 9).

(Default = 300)

07

Torque Limit
Inhibit

This parameter disables the analog torque limit inputs (CWTL and
CCWTL) on the CN I/F connector.

0 = Torque limit inputs are enabled (Position or Velocity Control
Mode must be selected by Parameter No. 02).

1=Torquelimit inputs are disabled (Torque Control M ode
must be selected by Parameter No.02).

NOTE: On the Z-Series, the torque command input (TRQR) and
the CCWTL torque limit input share the same pin on the CN I/F
connector and are mutually exclusive functions. This parameter
determines which function is active on the connector.

NOTE: This parameter isnot used in Torque Control Mode.

See Section 5.7.2 for details on the CWTL and CCWTL inputs.
(Default = 1)
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Parameter | Parameter |Adjustment _
No. . Function
Description Range
Sets the full-scale value of the Speed/ Position Error Monitor signal
(SP) connected to CN I/F pin 16 (Z-Series) or pin 43 (V-Series).
For the Z-Series amplifiers, Parameter 3B is used to select the
monitor function, while in the V-Series amplifiers, both scaling and
function of the monitor are set by this parameter.
Z-Series:
Function Scaling Para. 08 Para. 3B
M otor 4095 RPM 0 0
Speed 16383 RPM 1 0
Position 255 Counts 0 1
Error 32767 Count 1 1
V-Series:
Function Scaling Para. 08
Motor 4095 RPM 0
Speed 16383 RPM 1
Position 255 Counts 2
Error 32767 Counts 3
Z-Series: . . o
0-1 If the factory default setting of 4095 RPM full scaleis insufficient,
08 Speed Monitor set th.e parz.ameter to"1" to |nc.rfaasethe rTwonltor range.
Scaling Relationship between the position error in counts (quadrature
V-Series:  |encoder pulses) and the monitor output voltage is described in the
0-3 following diagram:

Speed Monitor Scaling:

~82V o
~6V|— 1
~15V
3000 4095 8191 12287 16383
RPM
Position Error Monitor Scaling:
0: Z-Series
2: V-Series 1. Z-Series
3: V-Series
255 COUNTS 32767

NOTE: Counts refers to quadrature encoder pulses (10,000 PPR).
(Default = 0)
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Par ameter
No.

Par ameter

Description

Adjustment
Range

Function

09

Overtravel
Input Inhibit

01

This parameter is used to disable the CW inhibit input (CWL) and
CCW inhibit input (CCWL) on the servo interface connector CN
I/F.

0 = Enable overtravel inputs
1 =Disable the overtravel inputs

NOTE: If both CWL and CCWL inputs are open, the amplifier
trips due to a CW/CCW overtravel input error (Error Code 38).

(Default = 1)

0A

Dynamic
Brake Mode
Selection

Z-Series.
0-1

V-Series:
0-3

Enables/disables the dynamic brake function when the CW
overtravel limit input (CWL) or the CCW overtravel limit input
(CCWL) isactivated. For the V-Series amplifiers this parameter
also determines the braking action when the amplifier enable input
(SRV-ON) is deactivated. Braking action when the servo is
disabled is set for the Z-Series amplifiers using Parameter No. 3E.
See Section 2.3 for more details on the dynamic brake function.

Z-Series Amplifiers:

Para. 0A
0 Activate dynamic braketo stop motor

Braking Action when CWL/ CCWL Activated

1 Motor coasts to a stop

V-Series Amplifiers:

Braking Action

Servo Disabled or Alarm
Activated

Parameter
0A
Setting

CWL/CCWL
Input Activated

0 Braketoastop

Braketo a stop and keep
brake active after stop

1 Coast to astop
2 Braketo astop
3 Coast to astop

Brake to astop then disable
dynamic brake

Note: During a power loss to the amplifier the dynamic brakeis
activated to stop the motor and remains active after the motor has
stopped.

(Default = 0)

0B

Numerator of
Encoder
Output Ratio

1 - 10000

The SL Series amplifiers allow the standard 2500 PPR encoder
resolution to be reduced by setting the numerator and denominator
of the encoder output ratio. Thisratio effects only the encoder
output signals available on connector CN |/F.

This parameter sets the numerator of the scaling ratio for the
encoder output signals. (See Parameter N0.OC for more details on
theratio function.)

(Default = 2500)
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Parameter | Parameter |Adjustment _
No. I Function
Description Range
This parameter sets the denominator of the scaling ratio for the
encoder output signals available on connector CN |/F. Parameter
0B sets the numerator for thisratio. The formula below shows the
general relationship between the parameters and the ratio.
: . Para.0B
Scaling Ratio = ———<1
Para.0C
NOTE: Dueto the nature of the SL encoder-scaling algorithm
only certain resolutions can berealized. The table below shows
the resolutions and associated ratios that can be used.
Resolution values between those shown in the table may cause
unexpected operation and should not be used.
Desired
Encoder Output Ratio Numerator Denominator
Resolution (Para. NoOB) | (Para. No.OC)
(Lines)
2500 (default) 1 2500 2500
2000 0.8 2000 2500
1667 0.66 1667 2500
1429 0.572 1429 2500
1250 0.5 1250 2500
1111 0.444 1111 2500
1000 04 1000 2500
909 0.363 909 2500
Denominator 833 0.333 833 2500
oc of Encoder | 1 -10000 760 0.308 760 2500
Output Ratio
714 0.286 714 2500
667 0.267 667 2500
625 0.25 625 2500

NOTES:

1) A scaling ratio less than or equal to 1 must be used. This
function can not increase encoder output signal resolution.

2) Do not set alargeratio (such as 1/10000). We recommend you
set aratio between 1/32 and 1.

3) When you use the scaling ratio the marker pulse (Z-phase) is
only synchronized with the A-phase pulse when theratio is equal to
1. Asaresult, mis-positioning may occur in applications that set
the home reference position using alogical AND function of the A-
phase and Z-phase signals.

CAUTION: Scaling ratios other than 1 effect the relative duty
cycle of the A-phase and B-phase encoder output signals. GE
Fanuc Motion Mate APM 300 and DSM 300 series controllers
use encoder error detection that requiresa minimum time
between relative transitions between the A-phase and B-phase
encoder signalsto insure proper detection of all pulses. Ratio
values above 0.5 (resolutions > 1250 PPR) may result in an
“Encoder Quadrature Error” on the motion controller at high
motor speeds. The table below shows the maximum motor
speed that may be used for each controller for a given
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Parameter | Parameter |Adjustment _
No. . Function
Description Range
resolution.
Valte Desired Encoder Output Resolution (PPR)
< 1250 1429 to 2500
Ratio <05 0.572t01
APM300 Max.
Speed (RPM) 5000 2285
DSM300 Max.
Speed (RPM) 5000 3475
(Default = 2500)
This parameter sets the phase relationship of the encoder output
signals available on connector . The B-phase and Z-phase
ignal ilabl CN I/F. The B-ph d Z-ph
marker pulse) can be inverted relative to the fix -phase signal.
(mark Ise) bei ed relati he fixed A-ph ignal
The table bel ow represents each phase relation for CW and CCW
rotation of the motor as viewed looking into the shaft.
choder CCW Motor Rotation | CW Motor Rotation
Para.0D — — — ——

2 on I LI LI I 1
OB — — —

0 non-invert [— _‘\—J —J _\—
oz Il [
non-invert

Encoder OB M ] emEln
) i L L I O B
0D Output Signal 0-3 g | e — —
Inversion 0oz i L
non-invert

) nf)jnl-ainvert J_—‘\—J_ _T_J__‘_
oz | L L]
inverted
s | L L L L]

3 - |
R | | T

NOTE: This parameter has no effect on the motor encoder
feedback signals wired to connector CN SIG.
(Default = 3)
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

OE

Brake Output
Delay Time -
Stopped Motor

On axes using the optional motor brake, this parameter controls the
time (Tg) used to delay removal of motor torque when the amplifier
isdisabled (SRV-ON deactivated) to compensate for motor brake
response time. Since mechanical brakes have a finite response time
(armature pull-in time) to engage once power to the brake coil is
removed, the SL Series amplifiers allow you to configure thistime
delay to maintain power on the motor for a short time, allowing the
braketo engage. Thisis particularly important on vertical axesto
prevent the axis from falling due to gravity while the brake is being
engaged. See Chapter 2 for brake engagement time values.
The SL Series amplifiers BRK-OFF output signal can be used to
control an optional mechanical brake mounted inside the motor (see
section 5.7.2 for more detail on the BRK-OFF signal). Time delay
Tg is the approximate time between the deactivation of the BRK-
OFF output (engaging the brake) and the removal of power from
the motor as shown in the timing diagram below. This value should
be set to a value approximately 10% higher than the engagement
(armature pull-in time) for the particular motor brake.
The relationship between the parameter value and the delay time
(Tg)is:

Tg(ms) = 2.1 (Set Value)

Motor Stopped:

SRV-ON Input (Amplifier Disabled)

—> <— Approx. 6 ms

ON
Motor Torque

<« T,

ON
BRK-OFF Output (Brake Engaged)

Motor Moving (V-Series only):

If aV-Series amplifier is disabled or afault occurs (ALM) while
the motor is moving, the BRK-OFF output is turned OFF (Brake
engaged) either when the motor speed falls below 30 RPM or 200
ms has elapsed (whichever occurs first) as shown in the diagram
below. In this casethe Tg delay timeis not used.

ON ————
SRV-ON Input I (Amplifier Disabled)

—> <— Approx. 6 ms

OR
ALM  ofr

ON
Motor Torque

—> <— Earlier of 30 RPM
ON or 200 ms

BRK-OFF Output (Brake Engaged)

Motor Speed
(RPM)

30

Time
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

NOTES:

1) Thisdelay is used only when the motor is stopped. For Z-Series
amplifiers, Parameter OF controls the BRK-OFF output action for a
running motor.

2) Thisfunction is available on Z-Series amplifiers only if
Parameter No. 3F isset toavalueof 1, 2, 3 or 4.
3) SL motor brakes are a spring-set (fail-saf€) type that must be

energized to release the brake. When the BRK-OFF output is
active, the motor brake is disengaged.

4) If afault occurs which disables the amplifier while the motor is
stopped, the BRK-OFF signal will be immediately turned OFF
without the Tg delay.

5) There is approximately a 40 ms delay from the time an amplifier
is enabled (SRV-ON activated) before torque is applied to the
motor and the BRK-OFF output is activated.

(Default = 0)

OF
(Z-Series only)

Brake Output
Delay Time—
Moving Moator

If aZ-Series amplifier is disabled (SRV-ON input deactivated) or if
afault (ALM) occurs while the motor is moving, the amplifier will
dynamically brake the motor to a stop. (see section for Parameter
OA for more information on dynamic braking)

For axes using an optional motor brake this parameter sets a delay
time (Tp) for activating the BRK-OFF output used to control the
motor brake. The BRK-OFF output will be turned OFF (brake
engaged) after atime delay of Tg from the time the amplifier motor
output is disabled as long as the motor speed is below
approximately 30 RPM. If time Tp has elapsed and the motor speed
is still higher than 30 RPM, the BRK-OFF output will remain ON
until the speed drops bel ow the threshold. This prevents damage to
the motor brake.

The relationship between the parameter value and T time delay is:
Tg(ms.) = 2 (set value)

The timing diagram for this function is shown below:

ON
SRV—?N Input 4’ (Amplifier Disabled)

—> <— Approx. 6 ms

OR
L’ ALM  oFr

ON
Motor Torque

<— T, AND <30RPM

ON

BRK-OFF Output (Brake Engaged)

Motor Speed
(RPM)

30
Time

NOTE: This function is available on Z-Series amplifiers only if
Parameter No. 3F is set to avalueof 1, 2, 3 or 4.

(Default = 0)
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

10

Z-Series:
Acceleration
Rate Limit

V-Series:
Acceleration/

Deceleration
Rate Limit

0-5000

You can set an acceleration rate limit (and deceleration rate limit
for V-Series amplifiers) for the Velocity Control Mode (see
Parameter No. 02) using this parameter. Deceleration rate limit for
the Z-Series amplifiersis set independently using Parameter No.
1F.

The relationship between the set value and the acceleration time is
asfollows:

Set value = (Seconds/1000 RPM) x 500

Example: Y ou want to accelerate from 0 RPM to 3000 RPM in 0.3
seconds.

Then:
Set value = (0.3 s/ 3 kRPM) x 500 = 50

NOTES:

1) The acceleration limit function is not valid for the Position
Control Mode or Torque Control Mode.

2) Do not use the acceleration limit function for the V elocity
Control Mode if you are controlling the SL servo with an external
position controller such as the GE Fanuc Motion Mate APM 300 or
DSM300 or servo instability may occur. (Set this parameter to "0"
when used with an external position controller.)

(Defalt = 0)

11

Zero Speed
Detection
Leve

Oto
10000 (RAVI)

Set the detection level of the Zero-Speed output (ZSP) directly in
units of motor speed (RPM).

If the motor speed is less than or equal to the set value, the ZSP
output will be turned ON. The minimum detectable motor speed is
20 RPM. (See section 5.7.2 for more information on the ZSP
output.)

NOTE: The ZSP output is available on the Z-Series amplifiers only
when Parameter No. 3F=5. When used with a GE Fanuc APM or
DSM motion controller this function is not available since the
Servo Ready (SRV-RDY) function is selected (Parameter No. 3F =
0).

(Default = 50)

12

At-Speed
Output
Detection
Level

0—10000
RPM

For Velocity Control Mode or Torque Control Mode (see Parameter
No. 02), this parameter sets the detection level of the At-Speed
output (COIN).

The COIN signal will beturned ON when the motor speed exceeds
the set value (RPM).

NOTE: Sincethe COIN output is not used as an At-Speed signal
for the Position Control Mode, this parameter isinvalid for the
Paosition Control Mode. (See Parameter No. 22 and Section 5.7.2
for more information on the COIN output.)

(Default = 1000)
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

13

Velocity
Command
Scaling

10 -2600

This parameter sets the analog velocity command (SPR) input gain
(relationship between the motor speed and the velocity command
voltage).

The method used to calculate the value depends on the amplifier
series as follows:

Z-Series:

Set value = (desired motor RPM/ Max. Command V olts)

V-Series:

Set value = 0.45 x (desired motor RPM/ Max. Command Volts)

Example: Maximum motor speed of 5000 RPM using a 10V
command input for aVV-Series amplifier:

Parameter value = 0.45 x (5000 RPM/10 V) = 225

For Torque Control Mode (Z and V-Series):

Either the Analog V elocity Command or the Internal Speed
Commands must be used to configure a maximum speed limit for
the servo. When approaching the speed limit, the motor torque
decreases linearly to zero starting approximately 90 RPM before
the speed limit is reached. The analog command can be used to
dynamically vary the velocity limit or the different internal speed
commands may be selected as described above to provide several
discrete velocity limits.

NOTE: When using the SL amplifier in a Velocity Control Mode
with an external position controller, changing this parameter affects
the distribution of loop gains and may cause servo instability
(oscillation).

(Default = 500 for Z-Series and 225 for V-Series amplifiers)

14

Velocity
Command
Polarity

01

This parameter is used to reverse the motor rotational direction for
agiven polarity of the analog velocity command input (SPR).

0= Motor rotates CW with a (+) speed command

1=Motor rotates CCW with a (+) speed command

NOTES:

1) When using the servo with an external position controller, be
sure to match the polarity of the speed command input to the
position controller to prevent errors.

(See section 2.2 for rotational direction conventions)

2) When using an SL Series amplifier with a GE Fanuc APM300
or DSM300 moation controller the Motor Direction configuration
parameter for these controllers MUST be set as POSITIVE in the
APM/DSM hardware configuration for the system to function
properly.
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

(Default = 1)

15

Velocity
Command
Offset

-127 t0 127

This parameter is used to make an offset adjustment for the analog
velocity command input (SPR). This parameter is only valid for the
Velocity and Torque Control M odes.

To make the offset adjustment, apply exactly zero volts to the
velocity command input from the command source, or connect SPR
to signal GND.

Adjust the value to minimize motor rotation (drift). Note that
because of the resolution of this adjustment, you may not be able to
eliminate all motor drift.

(Default = 0)

16

Internal/

Externd
Velocity
Command
Selection

Z-Series:

Velocity Control M ode:

This parameter selects between the analog velocity command input
(SPR) and internal preset speed commands set using other
parameters.

Torque Control Mode:

In torque mode the SL amplifiers require the user to configure a
maximum velocity using either the analog velocity limit input
(SPL) or the internal speed commands (INTSPD). When in torque
mode, this parameter determines which source will be used to set
this velocity limit (see the note below for more information).

The internal speed command function works differently between
the Z-Series and V-Series amplifiers as described below.

Z-Series Amplifiers:

Z-Series amplifiers support four internal speed presets that are set
using Parameter Nos. 18, 19, 38, 39. The four internal speed
commands are selected based on the logical state of the ZEROSPD,
INTSPD1 and INTSPD2 control inputs on the CN I/F connector as
shown in the timing diagram below. The acceleration rate for the
internal speed commands is set using Parameter No. 10 and the
deceleration rate is set using Parameter No. 1F.

The INTSPD1 and INTSPD2 inputs are active only when
Parameter 3F is set to 4 or 5 (see section 5.7.1).

The source of the speed command is selected as follows (see table):

0 = Enable analog velocity command only
1 = Enable 4 internal speed commands

2 = Enablefirst 3 internal speed commands and analog velocity

command
Parameter No. 16 Set Value
INTSPD1]| INTSPD2
0 1 2
OFF OFF Analog Cmd. Int. Speed 1 Int. Speed 1
ON OFF Analog Cmd. Int. Speed 2 Int. Speed 2
OFF ON Analog Cmd. Int. Speed 3 Int. Speed 3
ON ON Analog Cmd. Int. Speed 4 Analog Cmd.

OFF = Open to COM-
ON = Connected to COM-
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Parameter | Parameter |Adjustment _
No. I Function
Description Range
1
SRV-ON Input o
1
ZEROSPD Input 0
1
INTSPD1 Input o
1
INTSPD2 Input 0
2nd Speed
1st Speed 3rd
Motor Speed hed 4th Speed

V-Series Amplifiers:

V-Series amplifiers support two internal speed presets set using
Parameter No0.18 and 19. The preset speed commands are selected
based on the logical state of the ZEROSPD and INTSPD control
inputs on the CN |/F connector as shown in the timing diagram
below.

The source of the speed command is selected as follows:

0 = Enable analog speed command
1 = Enableinternal speed commands

The acceleration/deceleration rate used with internal speed
commands is set using Parameter No. 10.

SRV-ON Input J

ZEROSPD Input

INTSPD Input

2nd Speed

1st Speed

Motor Speed

NOTE: When configured for Torque Control Mode (Z and V-
Series), either the Analog Velocity Command or the Internal Speed
Commands must be used to configure a maximum speed limit for
the servo. When approaching the speed limit, the motor torque
decreases linearly to zero starting approximately 90 RPM before
the speed limit is reached. The analog command can be used to
dynamically vary the velocity limit while the different internal
speed commands (INTSPD) may be selected as described above to
provide several discrete velocity limits.

(Default = 0)
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

17

Zero Speed
Clamp Inhibit

01

This parameter enables/disables the zero speed clamp input
(ZEROSPD) as follows:

0=ZEROSPD input is enabled
1=ZEROSPD input isdisabled

NOTES:

1) Asdescribed in Section 5.7.2, the ZEROSPD input is active
when not connected to the COM -.

Therefore, if this parameter is set to “0” and the ZEROSPD input is
OPEN, the zero-speed clamp is active and the motor will not rotate.
A motor that is moving at the time the ZEROSPD input is activated
will decelerate under servo loop control to a stop and will be held at
zero speed. Parameter No. 10 sets the deceleration rate for the V-
Series and Parameter No. 1F sets the deceleration rate for the Z-
Series.

2) The ZEROSPD input is also is used to enable the internal speed
commands (INTSPD) as described in Parameter No.16.

18

1% Internal
Speed

-7000 to 7000
(RPM)

When the Internal Speed Command becomes valid (see Parameter
No. 16), the first preset speed Internal Speed 1 is set using the
following formula:

Z-Series Amplifiers:
Set value = Internal Speed 1 (RPM)
V-Series Amplifiers:
Set value = Internal Speed 1 (RPM)/ 2.88

NOTE: Polarity of the value indicates the following motor
direction of rotation:

(+) = Motor rotates CCW, viewing into the motor shaft
(-) = Motor rotates CW, viewing into the motor shaft
(See section 2.2 for rotational direction conventions.)
(Default = 0)

19

2" |nternal
Speed

-7000 to 7000
(RPM)

Set Internal Speed 2 in the same way as the first internal speed (see
parameter No.18).

(Default = 0)

1A

Torque
Command
Scaling

2510 2500

Sets the torque command (TRQR) input gain (relationship between
the generated motor torque and the torque command input voltage)
when operating in the Torque Control M ode (see Parameter No. 02
for control modes).

The set value is determined using the following formula:

7.5x Max Torque Required asa % of Rated Cont. Torque

Setvaue =
Max. Command Input Voltage

Example:

If you want to obtain peak torque (300% of rated continuous
torque) with atorque command input of 10 Volts:

7.5%x300%
Set value=—— =225

10 Volts

NOTE: The actual value of torque generated at the motor shaft can
vary as much as +/-10% from motor to motor based on winding
variation tolerances, magnetic saturation, and temperature variances
in the motor. (Default = 225)
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

1B

Torque
Command
Polarity

01

This parameter reverses the polarity (direction of the generated
torque) of the analog torque command signal TRQR on connector
CN I/F pin 16 (Z-Series) or pin 34 (V-Series).

0 = CW torque with a positive (+) torque command

1= CCW torque with a positive (+) torque command
(See section 2.2 for rotational direction conventions.)
(Default = 1)

1C

Torque
Command
Offset

-127to 127

This parameter sets an offset adjustment of the analog torque
command input circuit. This parameter is only valid in the Torque
Control Mode (see Parameter No. 02).

Make the offset adjustment as follows:

Apply exactly zero volts to the torque command input from the
command source (TRQR) or connect TRQR directly to one of the
signal GND terminals on connector CN I/F.

Adjust this value to minimize or stop motor rotation (drift). Note
that because of the resolution of this adjustment, you may not be
ableto eliminate all motor drift.

(Default = 0)

1D

Torque
Command
Filter

0to 2500

Sets the time constant of the first order lag filter for the analog
torque command input (TRQR) in order to reduce the effects of
noise on the command input signal. Larger values provide better
noise immunity but reduce the response (bandwidth) of the servo.
The time constant is set using the following formula:

Filter time constant (LLs) = Set value x 10

NOTES:

1) Filter time constant is O (JLS) when set value equals O to 49 (Z-
Series) or 0-51 (V-Series).

2) When thisfilter is used, set Parameter No.05 = 0 (Velocity
Feedback Filter disabled).

(Default = 0)

1F
(Z-Series Only)

Deceleration
Rate Limit

0-5000

For Z-Series amplifiers, this parameter sets the deceleration rate
limit for the Velocity Control Mode only. The relationship between
the parameter set value and deceleration time is shown as follows:

Set value = (Seconds/1000 RPM) x 500

NOTE: Do not use the deceleration limit function for the Velocity
Control Mode if you are controlling the SL servo with an external
position controller (such as the GE Fanuc Motion Mate APM300 or
DSM300) or servo instability may occur. (Set this parameter to "0"
when using an external position controller.)

(Default = 0)
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

20

Position Loop
Gain

10 - 1000
(rad/s)

This parameter is used to set the position loop gain when the
amplifier is operating in the Position Control Mode (see Parameter
No. 02).

Larger gain values yield higher servo stiffness for greater
positioning accuracy. Values between 40 and 160 are typical.

NOTE: Valuesthat aretoo large may cause oscillation or servo
instability. Start with alow value and gradually increase the gain
using small incremental adjustments.

(Default = 50 for Z-Series and 20 for V-Series amplifiers)

21

Velocity Feed
Forward

0 - 100 (%)

This parameter is used to add a velocity feed forward function for
the Position Control Mode (see Parameter No. 02) when high-speed
response is required (see Chapter 7 for more details on tuning the
amplifier). Velocity feed forward helps to reduce following error.

The velocity feed forward is set as a percentage of the position
command signal.

NOTE: Too large a value may cause servo instability (oscillation).
We recommend you set this parameter to "0" unless you determine
that high servo response is required.

(Default = 0)

22

In-Position
Output
Detection
Range

0 - 32766
(Counts)

This parameter sets the detection level for the In-Position output
(COIN) when the amplifier is configured for Position Control Mode|
(see Parameter No. 02).

The amplifier will monitor a move in process. When the number of
Counts (quadrature encoder pulses) in the position error counter is
within the In-Position range (+ set value), the amplifier activates the
COIN output (turns the output transistor ON).

Feedback pulses of the motor encoder are multiplied by four
(quadrature) before they are input to the position error counter, so
the In-Position range in Counts is stated as follows:

Set Value [Counts] = 4 x (motor encoder pulses for desired range)

NOTE: The SL Series motor encoders have 2500 pulses per
revolution of the motor which equates to 10,000 Counts per
revolution.

(Default = 10)
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

23

Position Error
Limit

0- 32766

When in the Position Control Mode, this parameter sets the
detection level for the position (following) error limit fault. The
amplifier trips when the number of Counts in the position error
counter exceeds the set value and generates an Error Code 24.

Calculate the desired value using the following formula:
Desired Position Error Limit (Counts)
16

Set value=

NOTES:

1) The deceleration mode used to stop the motor when an alarm
occurs is selected using Parameter No. 3D for Z-Series amplifiers
and Parameter No. OA for V-Series amplifiers.

2) This function can be disabled using Parameter No. 24.
(Default = 30000)

24

Position Error
Limit Inhibit

When the SL amplifier is configured for Position Control Mode
(see Parameter No. 02), this parameter inhibits the Position Error
Limit protective function set by Parameter No. 23.

When this function is disabled, the amplifier will continue
operating when the value of the position error counter exceeds the
position error limit set by Parameter No. 23.

0 = Enable Position Error Limit Fault

1 = Disable Position Error Limit Fault

NOTE: When the position error limit detection is disabled, the
position error counter will accumulate error counts until the
maximum value of 134,217,728 isreached. At this point, the
amplifier faults on a Position Error Counter Overflow alarm (Error
Code 29).

(Default = 0)

25

Numerator of
Pulse
Command
Ratio

1-10000

In Position Control Mode, the SL Series amplifiers allow the user to
scal e the pulse command input (PUL S/SIGN) so that a specific
number of command pulses represent one revolution of the motor.
This parameter sets the numerator of this pulse command ratio.
Parameter N0.26 sets the denominator of theratio.

NOTE: Setting extreme ratios may cause system performance
problems (see notes for Parameter No. 26).

(Default = 10000)
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

26

Denominator
of Pulse
Command
Ratio

1-10000

In Position Control Mode, the SL Series amplifiers allow the user to
scal e the pulse command input so that a specific number of
command pulses represent one revolution of the motor. This
parameter sets the denominator of this pulse command frequency-
scaling ratio.

We recommend you set the scaling ratio range as indicated by the
following formula:

1 Set valueof Numerator
—< <20

50 Setvalueof Denominator

The formularelating the scaled pulse command frequency to the
motor speed is as follows:

Para.25 Motor Speed [RPM]
Para.26  0.006x Pulse Command Frequency [PPS]

Example: A stepper indexer outputs a maximum pulse command
frequency of 500,000 PPS and the top motor speed required is 3000
RPM. The necessary ratio is calculated as:

Para25 3000[RPM] _
Para.26  0.006x 500,000 [PPS]

NOTES:

1) Setting extreme ratios may cause system performance problems.
2) Set theratio so that the pulse command frequency after
multiplication by the ratio does not exceed the maximum command
pulse frequency. (200 kHz for open collector pulse command
interface or 500 kHz for line driver interface; see Section 5.5.)

3) Z-Series amplifiers allow a second numerator value to be
specified by Parameter No. 35. The DIV input on CN |/F connector
pin 10 is used to select between the two numerator values.

(Default = 10000)

27

Quadrature
Pulse Input
Multiplier

1lto4

This parameter allows the user to scale the A/B pulse command
input frequency to match a particular motor speed using several
fixed ratios. This parameter is active only when the amplifier is
configured for Position Control Mode (see Parameter No. 02) and
the pulse command type is sel ected as Quadrature (2-phase) Pulse
Input (see Parameter No. 29). This parameter scales the A/B pulse
inputs before they are scaled by the Pulse Command Scaling Ratio
setup by Parameter No. 25 and 26 as shown below:

uadrature A Scaled
Q >

Pulse Para. No. 25 Command
Command B | Paa No.27 \—y o | P puisesto

Input Position

The multiplication value is set as follows:
1 = Pulse inputs multiplied by 1

2 = Pulse inputs multiplied by 2

3 = Pulseinputs multiplied by 4

4 = Pulse inputs multiplied by 4
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Parameter | Parameter |Adjustment _
No. . Function
Description Range
(Default = 4)
This allows the SL servo to act as a simple, fixed ratio encoder
follower for electronic gearing applications. The formularelating
the scaled A/B-Pulse frequency to the motor speed is as follows:
Motor Speed (RPM)
Multiplier Value=
0.006 x A/B Pulse Frequency [PPS] x (P25 + P26)
The table below shows the pulse command frequency for various
motor speeds used for each of the scaling options:
Set Motor Speed [RPM]
ABPuse | VAU 1000 2000 3000 4000 5000
Command 1 166,666 | 333333 | 500000 | 666,666 | 833333
Frequency
[PPS] 2 83,333 | 166,666 | 250,000 | 333333 | 416,666
3or4 | 41666 | 83333 | 125000 | 166,666 | 208333
NOTE: Chart assumes that P25 + P26 = 1.
(Default = 4)
When in Position Control M ode (see Parameter No. 02), you can
set the logical sense of the position command input signals (PULS
and SIGN) individually as shown below:
0= PULSsignal logic non-inverting,
SIGN signal logic non-inverting
1=PULSsignal logic inverting,
Pulse SIGN signal logic non-inverting
28 Command Oto3 2 = PULSsignal logic non-inverting,
Input Polarity SIGN signal logic inverting

3 =PULSsignal logic inverting,

SIGN signal logic inverting
NOTE: Parameter N0.29 shows a diagram indicating the
directional conventions for the pulse command signals for the
default setting for this parameter.

(Default = 0)
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

29

Pulse
Command
Input Mode

0to3

In Position Control Mode (see Parameter No. 02), the SL Series
amplifiers support three types of pulse commands selected as
shown below:

0 or 2 = Quadrature (2-phase) Pulse input (A/B Phase)
1=CW/CCW Pulse command input
3 = Pulse/Direction command input

Para Command CNI/F

Vaue Mode Signals CW-command

CCW-command

ot t1 t1

PuLs>lapn Bt [T [ & |
Quadrature Pulsg ;
0or 2 | Command Mode| g N > | B- o 1

(A/B-phase) ttl ttl

B-phaselags
A-phase by 90°

B-phase leads
A-phase by 90°

PULS> —ém

1 CWI/CCW Pulse 2 2t
Command

mode |sona| _FRITIL

12 t2

puLss| Sl LI el 1 [T

Pulse/Direction 212 22

Command
SIGN > E <SS gl

Mode
©2 High 212 Low t2

w

Minimum Required Pulse Width:
Line Driver Interface
t1 2usor longer
t2 1usor longer

Open Collector Interface
5us or longer
2.5us or longer

NOTES:
1) See section 5.5 for additional details on the pulse command
signal interface.

2) Use Parameter No. 28 when the logical sense of the PULS and
SIGN signals must be changed to accommodate the signal source.
The directional conventions shown in the diagram above are for the
Parameter N0.28 default setting of 0.

(Default = 1)

2B

Velocity Feed
Forward Filter
Time Constant

0 to 6400

When the amplifier is configured for Position Control Mode (see
Parameter No. 02) this parameter sets the time constant of velocity
feed forward filter.

Filter time constant (LLs) = Set value x 10
For set values between 0 to 49 (Z-series) or 0 to 51 (V-series) the
time constant will be Ops.
(Default = 0)
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Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

30
(Z-Series Only)

2" Ve ocity
Loop Gain

25 —-3500

For Z-Series amplifiers configured for Velocity Control Mode (see
Parameter No. 02), this parameter sets an alternate (2™)
proportional gain of the velocity loop. The method used to switch
between the 1% Velocity Loop Gain (set by Parameter No. 03) and
2nd Velocity Loop Gain is dictated by the value set in parameter
No.33.

By making this value larger, the proportional gain will be increased.
The optimum value for the velocity loop gain varies with load
inertia and the motor type.

(Default = 100)

31
(Z-Series Only)

2" Ve ocity
Loop
Integration
Time Constant

1-1000

For Z-Series amplifiers configured for Velocity Control Mode, this
parameter sets an alternate (2™) Velocity Loop Integration Time
Constant. The method used to switch between the 1% Velocity Loop
Integration Time Constant (set by Parameter No. 04) and 2nd
Velocity Loop Integration Time Constant is dictated by the value
set in parameter No.33.

By making this value smaller, the loop integration will be faster.

NOTE: |If theintegration time constant is set to the maximum
value (1000), the integration function is disabled.

(Default = 50)

32
(Z-Series Only)

2" Position
Loop Gain

10 -1000
(rad/s)

For Z-Series amplifiers configured for Position Control Mode, this
parameter sets the alternative (2") position loop gain. The method
used to switch between the 1% Position Loop Gain (set by Parameter
No. 20) and 2™ Position Loop Gain is dictated by the value set in
parameter N0.33.

By making the value larger, the position loop gain and the servo
stiffness will be increased.

NOTE: Too large a value may cause oscillation or servo
instability. Start with alow initial value and make small
incremental changes to optimize the gain values.

(Default = 50)

Chapter 6 Configuration Parameters

6-25




6-26

Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

33
(Z-Series Only)

2" Gain
Switching
Mode

For Z-Series amplifiers, this parameter determines the switching
mode for 2nd Velocity or Position Loop Gain values (set by
Parameter No. 30 — 32) for the appropriate Position or V elocity
Control Modes.

0 = Switching to 2nd gain is disabled

1 = Enable automatic switching to 2nd gain values (see Parameter
No. 34)

2 = Enable 2nd gain values using the GAIN input (CN I/F pin 32;
see note 1) as shown in the following diagram:

GAIN Input j‘_

_4to8ms> <

MGan T I—L

1% Gain

NOTES:

1) For the Z-Series amplifiers, the GAIN input function shares
connector CN I/F pin 32 with the C-MODE and P-CON
functions (see section 5.7.2), making these functions mutually
exclusive. Parameter 3F is used to select the desired function.

2)  When using the SL Series amplifiersin Velocity Control
Mode with an external position controller, switching the
velocity loop gain is not recommended. Therefore, the GAIN
input is not available on the APM/DSM Interface terminal
block IC800SLT001, but is available on the breakout terminal
block 1C800SL TO04.

(Default = 0)

34
(Z-Series Only)

Automatic
Gain
Switching
Delay Time

0—10000

For Z-Series amplifiers configured for Position Control Mode, this
parameter configures atime delay used when switching between
the 1% and 2™ gain values. The scaling on the time delay is as
follows:

Time Delay [ms] = 2 x Set value + 2

Thetime delay starts after the pulse train input for a given move
command is complete, as shown in the following diagram. The
gain switches from the 1% gain setting to the 2" gain setting after
thetime delay. Two milliseconds after the next move command
pulse train input begins, the gain switches back to the 1% gain
value. Therefore, the 1% gain setting is used while the motor is
moving (dynamic), and the 2™ gain setting is used while the motor

is holding the load still (static).

Command \
pulse trains
2 gain switch delay time (setting x 2ms) +2ms

m
.
2 gain l—_)_l%ms

1% gain

NOTE: This function is only active when Parameter No. 33 is set
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Parameter | Parameter |Adjustment _
No. . Function
Description Range
to 1. (Default = 10000)
For Z-Series amplifiers configured for Position Control M ode (see
Parameter No. 02), this parameter sets a 2" numerator value for the
Pulse Command Freguency Ratio.
The 1% numerator valuefor thisratio is set by Parameter No. 25 and
the denominator is set by Parameter No. 26 (refer to Parameter No.
2" Numerator 26 for more details on the Pulse Command Ratio function). The
35 of Pulse 1-1 DIV input on connector CN I/F pin 10 is used to select between the
(Z-Series Only)|  Command —10000  |two numerator values.
Ratio NOTE: On the Z-Series amplifiers, the DIV input and the
ZEROSPD input share the CN I/F pin 10 connection point and are
mutually exclusive functions. Parameter No. 3F is used to select
which functions are active at the CN I/F connections. This function
isonly valid when Parameter No. 3F issetto 1 or 3.
(Default = 10000)
For Z-Series amplifiers configured for Position Control Mode (see
| Parameter No. 02), this parameter sets the time constant for a
36 Co?njmsznd 05 digital filter on the pulse command inputs (PULS/SIGN).
(Z-SeriesOnlY)| Fijter Del ay Larger set values decrease the response to the Pulse Command
inputs (i.e. more filtering) but provide better noise immunity.
(Default =3)
For Z-Series amplifiers, this parameter sets the JOG speed in units
37 0-500 of RPM. The Jog function can be initiated by the SL config
) JOG Speed software or from the keypad on the face of the amplifier. The Jog
(Z-Series Only) (Rpm)  |function is not available on the VV-Series amplifier.
(Default =300)
For Z-Series amplifiers configured for Velocity Control Mode (see
38 3% Internal  |-7000 to 7000|Parameter No. 02), this parameter sets the 3rd Internal Speed in the
(Z-Series Only) Speed (Rpm) sameway as the first internal speed (see Parameter No. 18).
(Default = 0)
For Z-Series amplifiers configured for Velocity Control Mode (see
39 4" Internal  |-7000 to 7000|parameter No. 02), this parameter sets the 4th Internal Speed in the
(Z-Series Only) Speed (Rpm) sameway as the first internal speed (see Parameter No. 18).
(Default = 0)
SL Series amplifiers provide an analog monitor signal (SP) on the
front of the amplifier and on the interface connector CN |/F pin 16
(Z-Series) or pin 43 (V-Series). For Z-Series amplifiers only, this
3B Anal og parameter selects the function of this monitor output as follows:
(Z-Series Only) Mgtgétmr?de 0-1  |o=Monitor motor speed (RPM)
1 = Monitor position error (pulses) (Position Control Mode only)
(Refer to section 5.7.2 - Speed Monitor Signal and Parameter No.
08 — Speed Monitor Scaling for more details.)
For Z-Series amplifiers configured for Position Control Mode, this
parameter sets whether the Position Error Counter Clear input
signal (CL) on connector CN I/F pin 13 (Z-Series) is edge or level
3C Position Error sensitive.
(Z-Series Only) Couth(;rd(;Iear 0-1  |o=clear counter on the signal level

1 = Clear counter on the falling edge of the signal transition

NOTE: For V-Series amplifiers, the counter is cleared on signal
level only.

Chapter 6 Configuration Parameters

6-27




6-28

Par ameter
No.

Par ameter

Description

Adjustment

Range

Function

3D
(Z-Series Only)

Alarm Action
Selection

For Z-Series amplifiers, this parameter determines if dynamic
braking is used to stop the motor when an amplifier fault occurs.
The options are shown in the following table:

Alarm Occurs While | Alarm Occurs While
Value|  Motor IsMoving Motor |Is Stopped

0 DB toastop
1 Coast to astop
2 DB toastop
3 Coast to astop

DB toastop
DB toastop
Coast to astop
Coast to astop

(Default = 0)

3E
(Z-Series Only)

Servo Disable
Action
Selection

0-7

For Z-Series amplifiers, this parameter determines if dynamic
braking is used to stop the motor and if the position error counter is
cleared when the amplifier is disabled by the SRV-ON input
(connector CN I/F). The options are shown in the following table:

Position
Error
Counter
DB tostop | KeepDB ON Clear
Coasttoastop | Keep DB ON Clear
DB tostop | Turn DB OFF Clear
Coasttoastop | Turn DB OFF Clear
DB tostop | KeepDB ON Retain
Coasttoastop | Keep DB ON Retain
DB tostop | Turn DB OFF Retain
Coasttoastop | Turn DB OFF Retain

Deceleration Action After

value Mode Motor Stops

~N[o|lo|h|WIN]F|O

NOTE: TheV-Series amplifiers always clear the position error
counter when the amplifier is disabled.

(Default = 0)

3F
(Z-Series Only)

Function
Selection For
Interface
Connector

CNI/F

0-5

The Z-Series amplifiers allow the user to customize the |/O
functions available on the servo interface connector (CN 1/F).
Some of the functions share a connection pin and are therefore
mutually exclusive. Also, some of the functions are only available
for certain operating modes as configured by Parameter No. 02.
Therefore, the I/O configurations have been grouped with six
options as shown below:

0 = Default

1 = Configuration 1
2 = Configuration 2
3 = Configuration 3
4 = Configuration 1
5 = Configuration 2

For details of pin assignment for each mode, refer to section 5.7.1 -
1/0O Configuration for Z-Series Amplifiers.

(Default = 0)
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7.1 Tuning Overview

The SL Series amplifiers support an auto-tuning function that is designed to assist with the
selection of values for the various gain parameters when configured for Position or Vel ocity
Control Mode. When the amplifier is configured for Torque Control Mode no tuning isrequired.
The Waveform Graphic option (PC Oscilloscope) in the SLconfig software can be used to optimize
the gain values while graphically viewing the effect on system response. The individua gain
parameters can aso be adjusted manually using the front panel keypad on the amplifier or the
Parameter Setting menu in the SLconfig software (see Chapter 8).

The following block diagram illustrates the relationship of the various gain componentsin the SL
Series amplifiers:

Velocity Feed Forward
Parameter No. 21

Pulse Command

Scaling Ratio | Control Mode (Parameter No. 02) |
Pulse - -
Command Para. No. 25 — -
| & ; Position Position Velocity Loop Torque
(Para. No. 27) | Para No.26 Error ¥ LoopGain Gains Command
—P» Counter Para No. 20 para No. 03 _{o—b Torque
Analog Velocity . A Para. No. 04 Limit | >
Command (SPR) -

Analog Torque

Command (TRQR)

Speed
Detection
Encoder Output f xamutpliction | o (AB)
' - Mot

Encoder Ratio (quadrature) @ M ; g;r
< Output Para. No. 0B

(0A,0B) | Para No.OC
<

(0Z, C2)

Figure 7-1. Equivalent Block Diagram
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1.2

1.3

Tuning Guidelines

1. The optimum gain setting varies depending on the connected load. Y ou may need to make
gain adjustments when the load inertia changes significantly. If re-tuning is not feasible, the
best compromise between optimum gain and system stability should be configured.

2. When operating in the Position Control Mode and the maximum value for the Vel ocity Loop
Integration Time Constant (1000ms) is set, the In-Position Output Detection Range set using
Parameter N0.22 may not be achieved and the In-Position (COIN) output may not be activated.
In this case, use avalue of 100ms or less for the Vel ocity Loop Integration Time Constant or
increase the value for the In-Position Output Detection Range.

3. If youusethe SL Series servosfor Velocity Control Mode in combination with an externa
positioning unit such as the GE Fanuc APM300 or DSM 300, the Velocity Command Scaling
(Parameter No.13) affects the overall position loop gain of the system. This parameter should
be set before adjusting the position loop gainsin the external motion controller.

4. High values for the gain settings may cause oscillation or instability. Excessive oscillation may
damage the machine. In this case, lower the gain setting to stop the oscillation. 1f you cannot
stop the oscillation, quickly disable the amplifier or cycle the main power to the amplifier.
Then reset the gain to alower value before re-enabling the amplifier.

5. In some cases, manual tuning should be used instead of auto-tuning:

e Automatic gain tuning cannot be performed well due to theload conditions (e.g. High
inertial mismatch between the load and motor)

» Theaxishasalimited range of travel and cannot support the + 2 motor revolutions
required by the auto-tuning algorithm
»  Vibration or noise when stopping or running the axis after auto tuning is observed

*  Optimum response or stability with varying load conditionsis required for maximum
performance

Manual Tuning

When the amplifier isconfigured for Position Control M ode use the following procedure:

1. SettheVeocity Feed Forward (Parameter No. 21) to the minimum (0%). Thisisthe factory
default value.

2. Set the Velocity Loop Gain (Parameter No. 03) as high as possible (within therange that no
oscillation occurs). Start with the default value of 100 Hz and gradually increase the value
until the first Sgn of instability (oscillation). Then decrease the value by about 10 percent.

3. Next, set the Position Loop Gain (Parameter N0.20) as high as possible (within the range that
no oscillation occurs). Start with the default value of 50 rad/sec (Z-Series) or 20 rad/sec (V-
Series) and gradually increase the value until the firgt sign of instability. Then decrease the
value by about 10 percent.
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Note

For larger values of Position Loop Gain, the machine stiffness (at stall) is
increased, thus increasing the static positioning accuracy. However, higher gain
may cause oscillation or servo instability. Set avaluethat isthe best compromise
between these factors.

4. Set the Velocity Loop Integration Time Constant (Parameter No.04) as low as possible. The
smaller the value, the more responsive (higher bandwidth) the servo loop. High bandwidth
resultsin improved dynamic accuracy and torque disturbance rgection. Start with the default
value of 50 msand gradually decrease the value until the first sign of instability (oscillation).
Then increase the value by about 10 percent.

5. When you want to obtain a faster response to changes in the command, increase the Vel ocity
Feed Forward gradually using Parameter No.21. If you set this value too high, it may cause
velocity overshoot. The overshoot should be minimized (typically less than 10 % of the seady
state velocity). Y ou can observe the vel ocity overshoot using the Waveform Graphic mode in
the SLconfig software.

When the amplifier isconfigured for Velocity Control Mode use the following procedure:

1. Adjust the Vel ocity Loop Gain and Velocity Loop Integration Time Constant to the optimum
value by referring to steps 2 and 4 above.

2. If you have an oscilloscope, use thetest points, SP (speed monitor signal) and IM (torque
monitor), on the front of the amplifier. Then adjust the Velocity Loop Gain and Vel ocity Loop
Integration Time Constant so that you obtain minimum overshoot of the speed monitor signal
during accel eration/decel eration in response to a sep command input, and minimum ripple of
the torque monitor signal. Y ou can a so observe the vel ocity overshoot using the Waveform
Graphic mode in the SL config software.

When the amplifier isconfigured for Torque Control Mode there are no tuning adjustments.

1.4 Automatic Tuning

74.1 Overview

When the SL Series amplifier is configured for Position or Velocity Control Mode, the automatic
tuning function allows the amplifier to select the best gain values by determining the load inertia
from the torque required to drive the motor.

Note

The maximum motor torque available during auto tuning is limited to the value
set by Parameter N0.06 -Torque Limit.
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Caution

The CW and CCW Overtravel inputs (CWL and CCWL) are disabled during the
auto tuning function, and the motor will move at least two complete revolutions
in each direction. Ensure that the equipment coupled to the motor can be moved

safdy.

When the auto tuning function is unable to determine the load inertiag, the
amplifier gains are reset to the gain valuesin place before the auto tuning
function was executed.

Warning

If servo oscillations or ingtability occurs during auto tuning, immediately shut off
power or disable the servo and return gain to the default setting.

742 Conditions For Using Automatic Tuning

Y ou can apply the automatic tuning function only when the following conditions are satisfied.

Table 7-1. Automatic Tuning Conditions

Applicable Conditionsfor Using the Automatic Tuning
Factor .
Function
._ | Load Inertiais more than 2 times, but less than 15 times the rotor
Load Inertia inertia of the motor.
) Mechanical stiffness of the machine components should be as high
Mechanical | as possible. Pay particular attention to the selection of the motor
Compliance | coupling, type of drive belts and drive shaft and ball screw
and diameters. Some belt driven systems may not tune properly due to
Resonance |excessve easticity of the belts. Auto tuning may not work on
machine axes with resonant frequencies!lower than 400 Hz.
Backlash of any gearing should be as small as possible. Planetary
Backlash | type gear reducers rated for servo applications are typically the best
choice.
Eccentric (unbalanced) load should be less than 1/4th of the rated
L oad continuous torque of the motor.
Viscous (speed dependent friction) |oad torque should be lessthan
1/4th of the rated continuous torque of the motor.
No safety problem or machine damage is expected, even if an
Machine |oscillation (servo instability) occurs.
Design Machine design must alow at least two full revolutions of the motor
in both the CCW and CW directions.
7.4.3 Automatic Tuning Procedure

The auto tuning function can be initiated from either the amplifier keypad (see Section 8.1.1.4) or

from the SLconfig software (see Section 8.3.10.1 for Z-Series or 8.4.7 for V-Series).

S Series Servo User's Manual — August 2001

GFK-1581B



Tuning 7

GFK-1581B

When using the SL servos with an externd position controller you must disable
or disconnect the motion controller before attempting to use the autotuning
function. Most motion controllers such as the GE Fanuc APM or DSM wiill
disable the SL amplifier (remove the SRV-ON signal) when the autotuning
procedure attempts to move the motor. Since the SL amplifier must be enabled
during the autotuning procedure an “Autotuning Error” is activated and the
tuning procedure aborted.

Note

Before starting the Automatic Gain Tuning procedure, you must set the Machine Stiffness Number.

The Machine Stiffness Number represents the desired performance (bandwidth) of the servo, based
on the ability (design) of the machine. The Machine Stiffness Number ranges from 1to 9. Higher
values represent higher servo loop gains (more responsive servo performance).

Once a Machine Stiffness Number is selected, values are set for the Velocity Loop Integration
Time Constant and Position Loop Gain, aswell asan initial value for the Ve ocity Loop Gain. See
thetable below. The fina values shown for the Vel ocity Loop Gain are examples for the load to
motor inertiaratios shown. Theactua valueis dependent on the inertiaratio of the specific system
and can be calculated in direct proportion to theratio=1 value. For example, if the inertiaratio
measured during auto tuning is 3.5 and a stiffness value of 1 is selected, the Velocity Loop Gain
value set during auto tuning will be 87.5Hz (25 Hz x 3.5).

Table 7-2. Automatic Tuning Machine Stiffness Numbers

_ Velocity Loop Gain Velocity Loop Position APM/DSM
I\S/I“e;(ftgg (Parameter No. 03) Int$r ation L oop Gain Position
ime Loop Time
Number Final Value | Final Value | Final Value Constant g?ra- No. Congtant
O d0y=1 | O+30Bu=5 | G+am,=10 | (ParaNo.04) (see note)
1 25 Hz 125 Hz 250 Hz 80 ms 40 rad/sec 25ms
2 34.3Hz 171 Hz 343 Hz 58 ms 55 rad/sec 18 ms
3 43.8Hz 219 Hz 438 Hz 45 ms 70 rad/sec 14 ms
4 53.1Hz 265 Hz 531 Hz 37ms 85 rad/sec 12ms
5 62.5 Hz 312 Hz 625 Hz 32ms 100 rad/sec 10 ms
6 71.8Hz 359 Hz 718 Hz 27 ms 115 rad/sec 9ms
7 81.2Hz 406 Hz 812 Hz 24 ms 130 rad/sec 8 ms
8 90.6 Hz 453 Hz 906 Hz 22ms 145 rad/sec 7ms
9 100 Hz 500 Hz 1000 Hz 20 ms 160 rad/sec 6 ms

When configured in the Position Control Mode, the SL amplifier uses the Position Loop Gain
shown in thetable. When configured for Velocity Control Mode, the amplifier temporarily
switchesto Position Control Mode to execute auto tuning and then switches back to Vel ocity
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Control Mode. In that case, the SL Series amplifier does not use the value for Position Control
Mode.

Note

The GE Fanuc APM 300 and DSM 300 Series motion controller s set position loop gain using
the Position L oop Time Constant axis configuration parameter. When using the SL servo
with an APM or DSM 300, the Position Loop Time Constant equivalent tothe SL servo
Position L oop Gain can be computed as follows:

1000
Position Loop Time Constant (ms)

Position Loop Gain (rad/sec) =

Table 7-2 shows the appr opriate value that should be used for each M achine Stiffness
Number. Asarule of thumb, the APM or DSM Position Loop Time Constant should be set to
approximately ¥to % of the minimum deceler ation time required by the SL servo system.

For controllersthat use Position L oop Gain measured in units of radians/second, the SL

servo value should be used in the external position loop. Using thisrule, theinitial Machine
Stiffness Number can be deter mined based on system requirementsrather than trial and
error.

If the Machine Stiffness Number cannot be determined as indicated in the note above, start with a
small value for Machine Stiffness, and then repeat the automatic gain tuning until you encounter
oscillation, abnormal noise, or vibration. Then reduce the value to the highest setting free from any
instability.

Caution

An error during the autotuning process does NOT disable or fault the amplifier. Be prepared
to disable the amplifier or remove power if excessive oscillation occurs.

The motor will rotate approximately two revol utions CCW and two revolutions CW and then
repeat the cycle. This cycle may be repeated a maximum of five timesin order to optimize the
settings.

The acceleration rate will be doubled each cycle starting with the third cycle. Depending on the
state of the load, there may be some cases when auto tuning will be completed before 5 cycles or
the acceleration will not change. These are not malfunctions.

To operate the Automatic Gain Tuning function:

1. Movetheaxisto aposition where the motor isfree to rotate two revolutionsin each direction.
2. Inhibit any Pulse Command input (PULS/SIGN) from the source.

3. Enablethe servo using the SRV-ON inpui.

4. Start the Automatic Gain Tuning.
5

Write new settingsto EEPROM if no problem or error occurs during the tuning process. If
you forget to write the values to memory the tuning setting will be lost when power isremoved
from the amplifier.
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Note

If an alarm, servo disable, or position error counter clear (CL) input occurs
during auto tuning, an auto tuning error is generated and the tuning procedureis
aborted. When an error occurs, the gain values prior to starting autotuning are
reset. The SL amplifier should be disconnected from any external position
controller before using the autotuning function to prevent the controller from
disabling the amplifier during tuning. For more details, see Section 8.1.1.4 and
Chapter 9-“Protective Functions.”
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Chapter Operation

The SL Series amplifiers have various user parameters which adjust/set the system performance or
functions. These parameters allow the user to configure the SL servo system for their specific
application requirements. The amplifiers also include a powerful array of monitoring and
diagnostic functions to aid in the efficient start-up and troubleshooting of SL-based systems.

Examples of available functions include:

Monitoring functions such as the control mode, position error counter, motor speed and
generated torque (current)

Viewing/changing parameter data and saving changes to EEPROM memory

Displaying the status of control input and output signals connected to the interface connector,
CN I/F

Displaying/clearing of error codes and the error history (last 8 errors)
Tuning the system
Jogging the motor (Z-Series only)

There are two ways of operating these functions:
Using the keypad and LED display on the front panel of the amplifier
Using a Personal Computer (PC) and the S_config software

8.1 Keypad Operation and Display

The SL amplifier keypad is a tactile membrane type with five push buttons to navigate through the
function menus. The amplifiers also include a six-digit LED display that is used to display the
menu functions, parameter data values, and system status information. Y ou can choose the
power-up default function for the display by using Parameter No. 01 — Power-up Display Options.
The available options are:

Following Error (Counts)
Motor Speed (RPM). Thisisthe standard display default.

Motor Torque (% of rated commanded continuous torque)
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The layout of the keypad and key functions are shown in the diagram below:

6 Digit Display - All Flashing
Indicates Drive Fault
Power-up Default Display Options

« Following Error
* Motor Speed

« Motor Torque

C‘ @ @ Up/Down Keys - Selects
M@ Parameters and Changes Data
M SP S Values
Set Key -Toggles between Selection

Shift Key -Selects and Execution Display for Each Mode
Digit of Displayed

Value to be Changed Mode Key -Selects One of the Following

in the Execution Modes:

Display * Monitor Mode

« Parameter Setting Mode
« EEPROM Write Mode

« Autotuning Mode

« Jog Mode (Z-Series only)
* Alarm Clear Mode

Figure 8-1. Diagram of the Front Panel/Display

The MODE key is used to select the appropriate mode. Each mode consists of a Selection Display
and an Execution Display. The SET key is used to toggle between these two displays. The UP,
DOWN and SHIFT keys are used to select options or execute each mode.

Key Active... Function
MODE |Inthe selection display Selects the desired mode
SET At any time Toggles between the Selection Display or Execution Display
UP(-) Used to change data values, select parameters, or execute the
DOWN () |Only when the flashing decimal operation
SHIFT (=) point is displayed Shifts to the next most significant digit (if more than one digit is
displayed) when entering new data values
8.1.1 Keypad Menu Options

There are six modes (five for the V-Series) available as top level menus from the amplifier front
panel keypad/display. These modes are selected using the MODE key when the amplifier isin the
Selection Display. Once a specific mode is shown on the display, pressing the SET key activates
the appropriate Execution Display as shown in Figure 8-2.
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Selection Display Execution Display

4)‘ Monitor Mode Monitor Mode ‘

‘ Parameter Mode % Parameter Mode ‘
‘ EEPROM Write Mode% EEPROM Write Mode‘
MODE MODE
A
‘ Autotune Mode % Autotune Mode ‘
‘ Jog Mode ‘
(Z-Series only) (Z-Series only)

4{ Alarm Clear Mode ‘4—@—% Alarm Clear Mode ‘

Figure 8-2. Keypad Menu Navigation
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In the mode Selection Displays, the most significant digits in numerical fields consists of one or
two letters followed by an underscore as shown below:

Mode Selection Display
Monitor mode d P _
Parameter setting mode P H_
EEPROM writing mode E E_ 5E b
Automatic gain tuning mode H t -
JOG mode (Z-Series only) UIL,;' L,;
Alarm clear mode H_ l’__ll_l'
Note

When all the figures on the display are flashing, the amplifier has faulted on an error.

8.1.1.1 Monitor Mode

When you turn on the SL amplifier power, the LED display defaults to the Monitor Mode
Execution Display for either Following Error, Motor Speed or Motor Torque as configured by the
setting for Parameter No. 01. The Monitor Mode is used to display a variety of status information
for the SL servo that can be used during start-up or to troubleshoot system problems. Figure 8-3
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shows the Monitor Mode options and the associated characters shown in the Selection Display for
each option.

Position Error — Displays position error and direction in pulses

Motor Speed — Displays motor speed and polarity

Torque Output — Displays torque output and polarity

Control Mode — Shows current control mode (position, speed, or torque)
1/0 Signal Status— Displays active/inactive state of selected 1/0

Error Code/History — Scrolls through the last 8 errorsin chronological order

o] (&) [o

N I~ | P
N a2(H [0

~Hlx rr.-nFL!:g

Version — Shows version number of firmware

_|
y
@
i
o
)
2
>
(@)
<
o
S
g
<
o
ol
@
o
>
w
2
®
Q
5
@
™
)
@)
=]
<

Absolute Position — Absolute position relative to power-on position (0)
Velocity Command Input — Velocity command (range —2048 to 2047)
Servo-On — Enable, CW limit, CCW limit, and current error code status

CW Torque Limit Input —Value of CW external input (range —2048 to 2047)

Ny
=
I;':ll!"l!'l‘l

CCW Torque Limit Input —Value of CCW external input (range —2048 to 2047)

S
n
=

Error Diagnosis — Quick view of many factors that can inhibit motion
Figure 8-3. Monitor Mode Selection Display Options

Use the UP/DOWN arrow keys on the amplifier to select a Monitor Mode option and then press
the SET key to enter the Execution Display to view the data for that selection.

Position Error/Motor Speed/Torque Display

The Monitor Mode can be used to view the current value for either the Following (Position) Error
(Counts), Motor Speed (RPM), or Motor Torque. Following Error is only valid if the amplifier is
configured for Position Control Mode. The Selection Display and examples of typical Execution

Displays for these three Monitor Mode options is shown in Figure 8-4.

Selection Display Execution Display
dF_EP5] position Error Position Error of 105 Counts
* (+) =CCW error (-) =CW error
A4P_ 5P | Motor Speed *@* P
r (uUULU| 1000 RPM Motor Speed
(+)=CCW (-)=CW
dP_ br q Torque Output
V 100% Motor Torque Output
(+)=CCW ()=CW
Select Desired Display Torque Output (%) = 0.2 x Displayed Value
in Monitor Mode

Figure 8-4. Display of Position Error, Motor Speed, or Motor Torque in the Monitor Mode
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Control Mode Display

The Selection and Execution Displays for viewing the active control mode of the amplifier (set by
Parameter No. 02) are shown in Figure 8-5.

Selection Display Execution Display

Amplifier Set in Position

Control Mode

LPdrnk| Amplifier Setin Speed

Control Mode

Press Set Key to Enter

2RI PIELEY Amplifier Set in Torque

Control Mode

Figure 8-5. Display of Control Mode in the Monitor Mode

Error History Display

The Monitor Mode also allows the user to display the error history stored by the SL amplifier.
The error history display shows the eight most recent errorsin chronological order as shownin
Figure 8-6.

Selection Display Execution Display

Initial Display
(Present Error Code)

Next Most Recent Error
Press Set Key to Enter

Execution Displa
PIey 3rd Most Recent Error

E—-l! - = Last Error In History

n o Up /Down Keys Scroll
Through Error History

Figure 8-6. Display of Error History in the Monitor Mode

Servo-On Display (for Z-Series Only)

The Servo-On Monitor Mode can be used as a quick reference to show the current status of the
CW/CCW overtravel limit inputs (CWL and CCWL), servo enable input (SRV-ON), servo ready
output (S-RDY) and the current error code (if an error has occurred). An“A” indicates the
particular discrete I/O is active and a dash indicates an inactive 1/0O signal as shown in Figure 8-7.
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Selection Display Execution Display

HAARR- -
dP_ SI'E <—@—> T— Error Code

— CCW Travel Limit
CW Travel Limit

Servo On Input

Press Set Key to Enter

Execution Display —— Ready Output

A = Active (Contact Closed)
— = Inactive (Contact Open)

Figure 8-7. Z-Series Servo-On Display in the Monitor Mode

Error Diagnosis Display (for Z-Series Only)

The Monitor Mode aso has an Error Diagnosis display (Z-Series amplifiers only) to assist in
troubleshooting situations when you think the motor should be moving but no motion is present

on the machine. The Execution Display for this option illuminates various segments on two of the
display digits to indicate the status of certain conditions that could prevent motion. The display
also indicates the current control mode and if the motor is moving and in which direction. Figure
8-8 identifies the display codes used in this mode.

Selection Display Execution Display

-P Hf-

A A
Motor Run Status
- = Stopped

Blank = CCW Rotation
1 = CW Rotation

Press Set Key to Enter —— Code (See Key)
Execution Display

Control Mode
P = Position Mode
Code Display Key: S = Speed Mode
a) ServoOn t = Torque Mode
b) Pulse Command Inhibit
e) Position Error Clear
f) Pulse Command =Zero
g) Torque Limit Too Low

a h
h) CW or CCW Travel Limit Active b i
1) Zero Speed Input Active d k
k) CWTL or CCWTL =0 (analog torque limit)
1) Internal Speed Command =0 (INTSPD) e
m) External Speed Command (SPR) = 0 9 n
f m

n) Analog Torque Command (TRQR) =0

Error Diagnostics

Figure 8-8. Z-Series Error Diagnosis Display in the Monitor Mode

Note

When the condition shown in the code display key is true the associated LED segment on the
display is not illuminated.
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I/O Signal Status Display

The 1/O Signal Status Display in the Monitor Mode shown in Figure 8-9 allows the user to scroll
through the status of the various control 1/0 signals connected to the servo interface connector CN
I/F. Each1/O signal statusisdisplayed in around robin list grouped as inputs and outputs. Use
the UP/DOWN keys on the amplifier to navigate through the list. Each 1/O uses a hexadecimal
number code and either an “A” display to indicate an active signal or adash (-) display to indicate
an inactive signal. The cross-references for the hexadecimal codes for each I/O are shown in
Table 8-1 (Z-Series) and Table 8-2 (V-Series).

Selection Display Execution Display
df._.o ‘”@” Input 0 is Active
L
,n—/: =| Input F is Inactive
Press Set Key to Enter A
Execution Displa
e ob-0 -| output0is Inactive

gb-/:_ H Output F is Active

o o Up /Down Keys Scroll
Through Input & Outputs

Figure 8-9. I/0 Signal Status Display in the Monitor Mode

Input Signal Output Signal

No.| Symbol Description No.| Symbol Description
0 SRV-ON |[Servo enabled 0 S-RDY [Servo ready

1 A-CLR  |Alarm clear 1 ALM  |Servo alarm

2 CWL CW end of travel limit 2 Not in use

3 CCwL CCW end of travel limit 3 Not in use

4 CMODE [Control mode switch input 4 | BRK-OFF |External brake release

5 | ZEROSPD |Zero speed clamp input 5 COIN [In Position / At Speed

6 INTSPD1 [Preset speed select input 1 6 Not in use

7 Not in use 7 ZSP  |At zero speed

8 INH Pulse command input inhibit 8 Not in use

9 PCON Proportional gain select input 9 Not in use

A CL Clear position error input A Not in use

B GAIN Gain select input B Not in use

C DIV Feedback scaling switch input | C Not in use

D Not in use D Not in use

E INTSPD2 [|Preset speed select input 2 E Not in use

F Not in use F DB Dynamic brake release (internal signal)

Table 8-1. Z-Series Amplifier 1/O Signal Status Display Code in the Monitor Mode
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Input Signal Output Signal

No.| Symbol Description No.| Symbol Description

0 | SRV-ON |[Servo enabled 0 | S-RDY |[Servo ready

1 A-CLR |Alarm clear 1 ALM  |Servo alarm

2 CwL CW end of travel limit 2 | EXOUTO |[Error code least significant bit
3 CCWL [CCW end of travel limit 3 | EXOUT1 |Error code middle bit

4 CMODE [Control mode switch input 4 | EXOUT2 |Error code most significant bit
5 | ZEROSPD |Zero speed clamp input 5 | BRK-OFF |External brake release

6 INTSPD |Preset speed select input 1 6 COIN [In Position / At Speed

7 Not in use 7 TLC |Torque Limit Detect

8 INH Pulse command input inhibit 8 ZSP  |At zero speed

9 PCON |Proportional gain select input | 9 Not in use (not displayed)

A CL Clear position error input A Not in use (not displayed)

B Not in use (not displayed) B Not in use (not displayed)

C Not in use (not displayed) C Not in use (not displayed)

D Not in use (not displayed) D Not in use (not displayed)

E Not in use (not displayed) E Not in use (not displayed)

F Not in use (not displayed) F Position Error Counter is Clear

Table 8-2. V-Series Amplifier 1/O Signal Status Display Code in the Monitor Mode

Torque Limitsand Velocity Command Input A/D Value Display (for Z-Series
Only)

The Monitor Mode also supports the display of some of the analog input A/D values for signals on
the CN I/F connector. The CW and CCW Torque Limit inputs (CWTL and CCWTL) and the
Velocity Command input (SPR) would display in the Execution Display with a full-scale range of
—2048 to 2047 representing approximately + 10.2 VDC on theinput. A positive value represents
CCW rotation (or torque that will produce CCW rotation) of the motor.

Absolute Position Display (for Z-Series Only)

The Absolute Position display in the Monitor Mode is not functional. This mode requires absolute
encoder feedback, which is not currently available for the SL Series servos.

Version Number Display (for Both Series)

The version number of the amplifier firmware can be viewed by selecting the Version Number
display in the Monitor Mode. See Figure 8-3 for the Selection Display for this option.
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8.1.1.2 Parameter Mode

The amplifier keypad can be used to view or edit the setting for any of the user parameters. Use
the UP/DOWN keys on the amplifier to scroll through the Selection Display to the parameter
number you want to change. The Selection Display format for the parametersis PA_rxx where
“xx” represents the hexadecimal parameter number and “r” indicates a parameter that requires the
amplifier power to be cycled to activate the new value (Parameter No. 27, 28, 29 and 3F). With
the desired parameter number displayed, pressthe SET key to enter the Execution Display to view
or change the parameter value. Once in the Execution Display, the current value of the parameter
isdisplayed. The SHIFT key is used to select the digit of the data value to be changed. The
flashing decimal follows the selected digit. With the desired digit selected, use the UP/DOWN
keys to increment or decrement the value. Pressing the UP or DOWN key once will change the
value by 1. Pressand hold the UP or DOWN keys to rapidly change the value. 1f many
parameters must be changed, the SL config software is a more effective tool. Examples of the
displays for the V-Series Parameter Mode are shown in Figure 8-10 (the Z-Seriesis similar).

Selection Display Execution Display

FH_ [][]| parameter # 00 +@—>
/

\

Current Value
(decimal flashes at 1st digit)

Press To Select Digit

(Decimal position indicates selection)

CS
C3
£3

)]

Y

FH_ F|Parameter # 3F
1

n Up /Down Keys

Press to Change
Value

<

. Sl ~<
£3
|

C

J
DIEBI

Scroll Through A | Increase Value Again

Parameter List
I~ =Parameters requiring power
cycle to activate changes

<

E‘
g
C3

Select Next Digit

(Decimal position indicates selection)

3
Y
C3

AL
B

Increase Value

AY
C3

Figure 8-10. V-Series Parameter Mode Display Example

Note

Once all desired parameter values have been changed, the new data values must be saved to
EEPROM memory or they will be lost when power isremoved from the amplifier. See
Section 8.1.1.3 for details on using the keypad for this procedure.

8.1.1.3 EEPROM Write Mode

The SL servo amplifiers use EEPROM non-volatile memory to store parameter configurations set
by the user. Whenever parameter data is change using either the amplifier keypad or SLconfig PC
software the new values must be stored to memory or they will be lost when power is removed
from the amplifier. To write the changes using the keypad, select the EEPROM Write Modein
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the Selection Display (EE_SEt) and press the SET key. Once in the Execution Display, press and
hold the UP key to begin the process. Dashes will be displayed and then the word “start”. Wait
until the word “finish”, “reset,” or “error” appears on the display as shown in Figure 8-11. If
“reset” is displayed, the amplifier power must be cycled before some of the new values are
activated. If “error” appears on the display, there was a problem saving the data. Repeat the
process. If an error continues after repeated attempts, the amplifier is defective and must be
replaced.

Selection Display Execution Display
—| Initial Display
A
EE_SEE (5= \ D Press and hold

______ (Display bars will
|;: s count up)
SEAFE | start Writing
Press Set Key to Enter \

Execution Display F 1 15| Finish writing

Figure 8-11. EEPROM Write Mode Displays

8.1.1.4 Autotuning Mode

Autotuning Overview

The Autotuning feature is designed to assist you in setting the SL amplifier gain values.
Autotuning should be performed with the actual operating load attached. Please review Chapter 7
before proceeding with the Autotuning function. After autotuning, if you wish to make further
manual gain adjustments to optimize performance, you can use the Online Monitor feature of the
SL Config software. However, in general, autotuned systems with intertial ratios of less than 6:1
will usually not require further adjustment.

Warning

The SL motor will make several rotationsin both directions while the Auto
Autotuning routineisrunning. Before starting thisroutine, make sure that
the motor can be turned safely at least 3 revolutionsin each direction. This
must be doneto avoid possibleinjury to personnel or damage to equipment.

Autotuning with an External Motion Controller (such as APM or DSM)

If using an external motion controller, such as a GE Fanuc Series 90-30 APM or DSM, be aware
that the autotuning function is only used to tune the SL Amplifier's velocity loop. The position
loop, which is closed in the external controller, must be disabled during autotuning and tuned
separately, according to the procedure for the external controller. So, for autotuning purposes,
any connected motion controller should produce an enable signal to the SL Amplifier, but no
analog command (command output should be held to zero). If using a GE Fanuc APM or DSM,
you can ensure that the analog command is held to zero by temporarily setting the APM or DSM
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Pos Loop TC to Zero and FF% to zero. Or, alternately, command a Force D/A to zero in the APM
or DSM. See Appendix A for more information on using the SL-Series amplifiers with external
controllers.

For athird-party motion controller, you must disable or disconnect its analog command output to
the SL amplifier. However, the SL amplifier must be enabled, which consists of closing the
contact between the SRV-ON input and the COM- input.

Autotuning Procedure

In the Selection Display use the UP/DOWN keys to choose the desired Machine Stiffness Number.
The Selection Display uses the form “At_1-x" where “x” is the Machine Stiffness Number. Once
the desired stiffness number is displayed, press the SET key to enter the Execution Display.

To begin the autotuning process, press and hold the UP key. A series of dashes and the word
“start” will be displayed. Wait until “finish” or “error” is displayed. If an error is encountered
during autotuning, try repeating the process. If the error display persists, review the conditions
for autotuning in Section 7.4.2 and correct any problems before trying again, or use manual
tuning as described in Section 7.3.

Caution

An error during the autotuning process does NOT disable or fault the amplifier. Be
prepared to disable the amplifier or remove power if excessive oscillation occurs.

Possible causes of an autotuning error are (1) disabling the SL amplifier or activating the Position
Error Counter Clear input (CL) during the tuning process, (2) excessive load inertia (>15 times
the motor inertia,) (3) mechanical resonance in the machine, or (4) interference from an external
motion controller (see “ Autotuning with an External Motion Controller” above). When an error
occurs, the gain values prior to starting autotuning are reset. Figure 8-12 shows the displays for
the Autotuning Mode.

Selection Display Execution Display

HE_ - Il Low Machine Stiffness -] Enable servo.

@ Press and hold.
H - (Display bars will
t_¢l E ~ T 777" countup)

. <6
High Machine Stiffness Sle‘b

Y OR Y
[Fin .5k |Error |

Errors (previous gain re-set):

o o Up /Down Keys Scroll
Through Stiffness Options

« Servo disabled e Fault « Position error cleared
« Inertia too large « Oscillation

Figure 8-12. Autotuning Mode Displays

Note

Once the tuning parameter s have been set by the autotuning function, the new gain values
must be saved to EEPROM memory or they will be lost when power isremoved from the
amplifier. See Section 8.1.1.3 for details on using the keypad for this procedure.
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8.1.15 Jog Mode (Z-Series Only)

The Z-Series amplifiers support a jog function from the amplifier keypad. The jog velocity is set
by Parameter No. 37 and is limited to a maximum value of 500 RPM.

Note

The amplifier must be disabled using the SRV-ON input (it must be open) before activating
thejog function. Make surethe SRV-ON input isNOT connected to the COM- terminal.
Also, Parameter No. 3E must beset to0to 3.

Select the Jog Mode at the Selection Display and press the SET key. Once in the Execution
Display, press and hold the UP key until “ready” appears on the display. Then press and hold the
SHIFT key while the decimal point increments to each display digit and then “Srv_on” is
displayed. At this point the servo should be enabled. If “error” is displayed try repeating the jog
seguence again making sure the SRV-ON input isinactive. Now press the UP key (CCW motor
rotation) or DOWN key (CW motor rotation) to jog the motor in the desired direction. Pressing
the SET key will disable the amplifier. Figure 8-13 shows the Jog Mode displays.

Selection Display Execution Display

Jib <e)>

Press and hold
(Display bars will
count up)

Press and hold
(Decimal point counts up)

Y
|5I‘U_Dn.| |Errar | Then...

Figure 8-13. Jog Mode Displays
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8.1.1.6 Alarm Clear Mode

The amplifier keypad can be used to clear most alarms when an error occurs. Alarms can aso be
cleared using the alarm clear discrete input (A-CLR). The amplifier LED display will flash when
an alarm occurs. To execute the alarm clear function, select the Alarm Clear Mode from the
Selection Display (A_CLr) and pressthe SET key. In the Execution Display, press and hold the
UP key until “Start” is displayed. Keep holding the UP key until “Finish” or “Error” is displayed.
If “Error” display, it may be the result of trying to clear an error that requires a power cycle reset
on the amplifier, as described in the note below. Figure 8-14 shows the alarm clear process using
the amplifier keypad.

Note
Not all errors can be cleared using the alarm clear function. The following errors require power to
be cycled on the amplifier to reset the error:

Overcurrent protection (error code 14)
Encoder error protection (error code 22)
Self-diagnostic error (error codes 36,84,98,23 and 30)

See Chapter 9 for more information on protective functions of the SL Series amplifiers.

Selection Display Execution Display

=| Initial Display
[ ]
¢@+ @ Press and hold

A_LLr

Y
5le'b Start Alarm Clear

Press Set Key to Enter

Y OR Y
Execution Display |/: A 15/7| |EI'I'DI' |

Figure 8-14. Alarm Clear Mode Displays
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8.2

8.2.1

SLconfig Computer Software

SLconfig Software Overview

This software isan MS-DOS program that will run either on a computer using MS-DOS only, or

on a computer running Windows. It communicates with an SL Series amplifier through the

computer’s standard RS-232C serial port. This software can be used to view and change amplifier

parameters; create, back up, and restore parameter files;, and monitor amplifier operation.

8.2.1.1 SLconfig Software Version Information

The SLconfig software consists of the following three files:

SL config.exe: Thisfileisused to start the software, and it produces the main startup screen,

which is used to select which amplifier series (V-Series or Z-Series) you wish to work with.
When you select an amplifier series from this screen, one of the following two filesis
activated:

SLV1exe: Thisfile containsthe program for the V-Series amplifiers.
SLZ1.exe: Thisfile contains the program for the Z-Series amplifiers.

Each file has its own revision level. These can be read from each file's startup screen. For

examples of this see figure 8-17 for the Main Startup Screen, Figure 8-18 for the Z-Series Startup

Screen, and Figure 8-52 for the V-Series.

8.2.1.2 SLconfig Requirements

The SLconfig software is designed to communicate with SL Series amplifiers only.
Y our computer should be an MS-DOSC-based or Windows®-based persona computer.

Y ou must use your computer’s COM1 or COM?2 seria port (user selectable). COM1 isthe
default.

Use MS-DOS Version 6.2 or later.

A special serial cableisrequired to connect your computer to the SL amplifier. Order by
specifying GE Fanuc Catalog Number |C800SL CS020.

© MS-DOS and Windows are registered trademarks of Microsoft Corporation
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8.2.1.3 Connecting your Computer to the SL Amplifier

These instructions apply to both the V-Series and Z-Series amplifiers.
Please make sure that al power to the amplifier and to the computer is turned off.

Insert the 10-pin plug of the GE Fanuc 1C800SL CS020 serial cable to the “CN SER”
connector on the SL Series Amplifier. Next, insert the other end of the cable into the RS-
232C (seria) connector on the personal computer. Use the 9-pin to 25-pin adapter supplied
with the cable if your computer has a 25-pin serial port connector. Note that this serial cable
will work with both V-Series and Z-Series SL amplifiers.

Turn on your computer first, then turn on power to the SL Series amplifier.

Note

Failure to follow the sequence above could result in a communications error.
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8.2.2 SLconfig Installation and Startup

8.22.1 Installing the SLconfig Software

Sl config is distributed on a 3.5” floppy disk. Thereisno installation or setup program on the
Sl config disk, so installation primarily consists of copying the SLconfig files to a directory
(folder) on your computer’s hard drive, and adding a line to your computer’s CONFIG.SY Sfile.

Installing on a Windows System

Create afolder on your computer’s hard drive called “ SLconfig,” using File Manager or
Windows Explorer.

Use File Manager or Windows Explorer to copy the SLconfig files from your floppy drive to
the SLconfig folder you just created on your hard drive.

Windows 95 users can use Windows Explorer to create a shortcut to the SLconfig.exe file and
place it on the Windows 95 Desktop, if desired. To set the shortcut properties, right-click the
shortcut, select Properties on the shortcut menu, select the Program tab, and set the properties
as shown in the SLconfig.exe Properties dialog box below. In thisexample, COM1 will be
used as the PC’s serial port. For COMZ2, it would have been necessary to add a space, then a
—S2 to the end of the Cmd. line: expression so that the compl ete expression would have been:

C:\SLCONFIG\SLCONFIG.EXE —-S2

Shortcut to Slconfig.exe Properties n m

General | Program |F0nt | Memor_l,ll Screenl iz |

% [sLconFiE

Crnd line: IE: YSLCONFIGSSLCONFIG.EXE

whorking: IEI: MSLCOMFIG

Batch file: |

Shortcut key: INone

Run: INormaI window LI

[T Cloze on exit

Advanced... | Qhangelcon...l

] 4 I Cancel I Apply |

Figure 8-15. Windows 95 Properties box for SLconfig Software

Also, it is recommended you run your window in full screen mode. To set up this property,
click the Screen tab in the Properties dialog box shown above, and select Full Screen.

8-16 S Series Servo User's Manual — August 2001 GFK-1581B



Operation 8

If using Windows 95, add the following line to your CONFIG.SY Sfile (be aware that you
must reboot your computer before this takes effect):

DEVICE=C:\WINDOWS\COMMAND\ANSI.SYS

If using Windows 3.1, add the following line to your CONFIG.SY Sfile (be aware that you
must reboot your computer before this takes effect):

DEVICE=C:\DOS\ANSI.SYS

Installing on an M S-DOS-Only Computer

Create a directory on your computer’s hard drive called “ SLconfig” using the MD (*Make
Directory”) command.

Use the Copy command to copy the SLconfig files from your floppy drive to the SLconfig
directory that you just created on your hard drive.

Add the following line to your config.sys file (be aware that you must reboot your computer
before this takes effect):

DEVICE=C:\DOS\ANSI.SYS

Use the IC800SL CS020 (GE Fanuc catalog number) seria cable to connect from the SL
amplifier to your computer’s serial port. This cableis 2 meterslong, and it comes with an
adapter that allows it to work with either a 9-pin or 25-pin computer serial port.

8.2.2.2 Starting the SLconfig Software

Starting on an M S-DOS-only computer

Activate your computer’s DOS prompt, then change, if necessary, to the drive where the
Sl config software isinstalled (probably the C: drive).

Change to the directory where the SLconfig files are installed.

If you wish to use your computer’s COM1 port, type in Slconfig. 1f you wish to use your
computer’s COM 2 port, type in SLconfig —s2 (hote the space between SLconfig and —s2).
Then press the Enter key and the SL config software will start running and will bring you to
the Main Startup screen, shown in Figure 8-17.

Starting on a Windows-Type Computer

There are several ways to run the SLconfig software on a Windows-type computer. Some are
outlined below. The first way listed, “Running from the MS-DOS prompt” is the recommended
method.

Running from the M S-DOS prompt. Select the MS-DOS icon on your Windows computer.
If you do not have an MS-DOS icon, click the Start button on the Windows 95 Taskbar,
highlight Programs on the menu, then drag your mouse across to the “MS-DOS Prompt”
selection on the sub-menu. Thiswill take you to an MS-DOS prompt. Use the previous
directions for running from an MS-DOS prompt in the previous section “ Starting on an MS-
DOS Only Computer.”
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Running from the Windows 95 Run Dialog Box — This method allows you to select either
serial port.

Click the Start button on the taskbar.
Select Run. The Run dialog box will display.

The Run dialog box gives you an “Open” box where you can type in your command
to start the software. Be sure to include the complete path when using this method.
In the following example, the —s2 option is shown for using COM2.

Run nm

Type the name of a program, folder, or document, and
Wfindowes will open it for pow,

Open: IE:\SLcnnfig\SLconfig 52 ;l

QK I Cancel | Browsze. . |

Figure 8-16. Running from the Windows 95 Run Dialog Box
Running in a window in Windows 95.
Click the SL config shortcut icon on the Windows 95 desktop.
Or,

If no shortcut exists, click the Start button on the Windows 95 Taskbar, highlight
Programs on the menu, and then drag your mouse across to the SL config selection on the
sub-menu. Thiswill start SLconfig running and will bring you to the Main Startup
screen, shown in figure 8-18.

8.2.2.3 SLconfig Main Startup Screen

GE Fanuc DIGITAL AC SERVO MOTOR & AMPLIFIER
8L series
Communication software SLeconfig [for PCAAT seriesl

<veprl B2

AMPLIFIER series SL-U series ({models:1@888W- >___. [ U 1
SL-Z series (models:30W-758W>. ... [ Z 1
Please select amplifier series .......... L 1

Figure 8-17. SLconfig Main Startup Screen
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8.2.3

GFK-1581B

Note that the software version number for the Main Startup screen file (SLconfig.exe) is displayed
on this screen.

At this point in the startup procedure, you have to indicate which SL Series you wish to work with
during this session, the V-Series or Z-Series. Since there are basic differences in the software, the
instructions are written in two separate sections:

Z-Seriesinstructions start in section 8.3.

V-Series instructions start in section 8.4.

Note

On aWindows 95 system, if you disconnect the seria cable or turn off power to aV-Series SL
amplifier while the SLconfig software is running, the only way to exit SLconfig is to use the
<CtrI><Alt><Del> key combination, select SL config from the Close Program dialog box, then
click the End Task button. In order to resume the SL config session, reconnect the cable to the SL
amplifier with amplifier power off, then turn the amplifier back on.

Basic operation

8.23.1 Keyboard Functions

The following table defines the function of control keys used by the SLconfig software:

Chapter 8 Operation 8-19




8-20

Keys Function
Cursor control (*arrow™) keys: [The cursor control keys are used to move the cursor up,
- T A ® down, left, or right. Useto select items within a menu.

On some compulters, instead of
arrow symbols, these keys may
be labeled UP, DOWN, LEFT,

The item selected is highlighted in reverse video (white
letters on a black background). After amenuitemis
selected, it can be activated with the Enter key.

and RIGHT. Note that on some computer keyboards that have eight
arrow keys, the Diagonal key beneath the Right arrow key
may have to be used instead of the Right arrow key.
Numeral keys are used to select an item from amenu or
to key in avalue.

Numeral keys: 0to 9

Esc key Indicates the ESCAPE key. Thiskey isused to EXIT a
screen in the Z-Series software only.
Enter or ¢, key Thisis also known as the RETURN key. Thiskey isused

to activate a highlighted menu selection or enter keyed-in
numerical data.

BSor - key (*seenotein box |Thisindicates the Backspace key. When pressed once, it
to the right) erases the character to the left of the cursor. When
pressed repeatedly or held down, it erases a string of
charactersin the left direction. *NOTE: The Backspace
key often has the same symbol as the Left arrow cursor
control key. To distinguish the two, the four cursor
control keys are grouped together, but the Backspace key
isusualy in the same row as the number keys near the
top of the keyboard.

8.2.3.2 Selecting from a Menu

There are two ways to select from a menu:

Each item on amenu is numbered. To select an item, simply type the number of your
selection.

Highlight your selection using the Up or Down arrow key, then press the Enter key.

8.2.3.3 Exiting From a Screen

You can exit from a screen in two ways:
Select EXIT from amenu.

On the Z-Series only, press the Esc (Escape) key on your computer’ s keyboard.
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8.3 Using the SLconfig Software with a Z-Series Amplifier

Follow the previous startup instructions to arrive at the Main Startup Screen, then proceed with
the following instructions.

Pressthe“Z” key to select the Z-Series software. The software will display the Z-Series
Startup screen and will begin establishing communications with the amplifier.

When the program establishes communications with the amplifier, it will display a message
confirming this, as shown in the figure below. If you get an error message instead, check to
make sure that you selected the correct amplifier series (Z). Also check that your serial cable
is connected correctly, especially at the personal computer, which may have more than one
communications port. Make sure the correct port was selected when starting the SLconfig
software. Also make sure that input power to your amplifier is turned on.

5L series
SLconfig for DIGITAL AC SERVO AMPLIFIER SL-Z series
<ver 1.04>

Communications established. R5-232C chl

Push any key

Figure 8-18. The Z-Series Amplifier Startup Screen

Pressakey. The Z-Series Main Menu, shown in the next figure, will display:
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Dizplay Alarm
Monitor
Waveform Graphic
Protocol Set Up
Axis Address
Exit

= L W G B

Arrow key to Move.then [Enterl. or [11-[7] keys to Select

Figure 8-19. Main Menu, Z-Series

Note that while the SL Series amplifier is communicating with a personal computer, the
amplifier’s front panel key operation will be disabled.

8.3.1 Exiting the Z-Series SLconfig Program

There are three ways to exit the Z-Series SL config program:
From the Main Menu, pressthe “7” key. Then pressthe“Y” key to verify the exit.

From the Main Menu, highlight the menu item “Exit” using the Down arrow key (), then
press Enter. Next, pressthe“Y” key to verify the exit.

Press the Escape key, and then pressthe “Y” key to verify the exit.
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8.3.2

GFK-1581B

The Z-Series Parameter Menu

The Parameter Menu is used to view or change the current parameter values.

The Parameter Menu is accessed from the Main Menu by pressing the “1” key, or by highlighting
(in reverse video as shown in the figure) “Parameter Setting” and pressing the Enter key. Once
thisis done, the Parameter Menu will be added to the screen to the right of the Main Menu, as
shown in the next figure. Note the double line around the Parameter Menu, indicating that it is
the active menu.

Main Menu Parameter Menu
. Edit Parameter
2_ Display Alarm . Write EEPFROH
3. Monitor . Load{PC-—>Amplifier>
4. Waveform Graphic - SavedAmplifier—>PC>
L. Protocol Set Up . Change Display Mode
6. Axis Address . Make Parameter List
7. Exit . Exit

Arrow key to Move.then [Enterl, or [11-[7]1 keyz to Select

Figure 8-20. Parameter Menu, Z-Series

The Parameter Menu has seven selections:
1. Edit Parameter: Letsyou view or change current parameter values.

2. WriteEEPROM: Usad to write the contents of the amplifier’s volatile RAM memory into
the amplifier’ s built-in non-volatile EEPROM memory.

3. Load <PC® Amplifier>: Letsyou copy aconfiguration file from the personal computer into
the amplifier’s RAM memory. Thisisuseful for restoring afile to an amplifier, or for
copying the same file into multiple amplifiers. Y ou are prompted to specify afile name and
location (path).

4. Save<Amplifier® PC>: For copying the contents of the amplifier’s RAM memory to afile
on the personal computer. Thisis useful for creating a backup copy of an amplifier’s current
configuration file. Y ou are prompted to specify afile name and location (path). Note that you
are limited to an 8-character file name with an extension length of 3 characters. The default
extension is .PRM.

5. Change Display Mode: Lets you change the way an individual parameter’s datais
displayed. Your choices are decimal or hexadecimal.

6. Make Parameter List: For creating atext file of the parameter settings. Y ou are prompted
to specify afile name and location (path) where the file will be stored on your PC. Note that
you are limited to an 8-character file name with an extension length of 3 characters. The
default extension is . TXT. Thistext file can be opened and printed by any standard text
editor program such as Microsoft Word, Wordpad, or Notepad.
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7. Exit: For exiting out of the Parameter Menu back to the Main Menu. This has the same
function as pressing the Escape key.

8.3.2.1 The Edit Parameter Pages

Pressthe “1" key to select “Edit Parameter” from the Parameter Menu. The Edit Parameter
submenu page will display as shown in the following figure.

Main Menu

—— Farameter Menu

1. Farameter S 1. Edit Farameter

2. Display aAlarm 2. Write EEPROM

3. Monitor 3. Load(PC-»amplifier

4, wWavetorm Graphic PASEL /S

E. Protocol sSet Up foxi5 address 0

&, Axis Address 01 : Select initial displaw 1

7. Exit 0z : Select control mode 1
03 @ welocity loop gain 55
04 1 w-Toop integral time 32
08 welocity Teedback filter 4
08 : Torque Timit H 350
07 @ Torgue Timit dinhibit H 0
0% @ Speed monitor gain 0
02 @ Owertrawel Timit inhibit 0
0a @ Dynamic brake select H 0
0B : Feedback ratio numerator ) 2500
0Z : Feedback ratio denominator @ 10000
oD @ Encoder signal inwversion H 0
OE : EBrake action-stopping H 0
OF : Brake action-running H 0

NOTE:"r"in the parameter number reguires amplifier power to be reset
to actiwvate new walue.
UpsDown and [Enter] to Select, Left/Right to Change Page, [Esc] to Close

Figure 8-21. Edit Parameter Page 1/5, Z-Series

There are five separate user parameter pages and three additional system parameter pages. The
user parameter page in the figure aboveis labeled “PAGE 1/5" (1 of 5). The three system pages
are labeled “ System : PAGE 1/3,” etc., and they can be viewed, but not edited. To moveto the
other pages, use the left or right arrow keys. The other parameter pages are shown below:

10 @ Acceleration rate Timit H u]
11 : Zero speed 3

12 @ At-speed detect Tewel : z00
172 @ velocity command scaling : cao

14 : wvelocity coammand polarity ]
12 velocity command offset ]
1 @ IntSex<t speed cmd select u]
17 ¢ Zero speed clamp inhibit 1
1% : First internal speed ]
12 : sSecond internal speed : u]
14 @ Torgue command scaling H Z2&0
1B @ Torque conmand polarity ]
1Z ¢ Torque conmand offset u]
10 @ Torgue conmand Tilter ]
4 S Mot used u]

a

1F : Deceleration rate 1imit

Figure 8-22. Edit Parameter PAGE 2/5, Z-Series
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20 1 Position Toop gain : 100
21l : wvelocity feed forward 3

22 * In-FPosition range : 10
22 1 Pos.error Timit : 20000
24 @ Pos.errar 1imit inhibit : ]
28 PUlse cmd ratio numerator : 100040
2& ¢ PuUlse cmd ratio denominator @ 10000
27 r Quad pulse input scaler H 4
28 1 PUlse command polarity : ]
22 ir PUlse input mode select : 1
ZA Mot used : ]
2B @ vWelocity fTeedforward filter : u]
- Mot used : ]
20 : Mot used : ]
2E : Mot used : u]
ZF : Mot used H ]

Figure 8-23. Edit Parameter PAGE 3/5, Z-Series

30 1 v oop gain

1 ¢ znd w-loop integral time H )
22 ¢ 2nd position Toop gain : c0
33 @ znd gain enable : u}
34 1 Gain switch delay time : 0
3 2nd Aumerator-pulse ratio :10o0oo
36 @ Pulse cmd filter delay : 3
37 ¢ Jdog speed : 300
38 : Third internal speed : 0
3% @ Fourth internal speed : u}
3A = Wot used ] 0
3B Monitor output select : 0
I 1 Clear counter input mode : 0
30 @ Aalarm action select : 0
3E : Servo-off action select 0
3F ir CHN I/F Tunction select H 0

Figure 8-24. Edit Parameter PAGE 4/5, Z-Series
T - N

40 ¢ Mot used H 0
4z = Mot used : 20
43 : Mot used o loooo
44 Wot used . 0
45 = Mot used : 0
46 : Mot used ) u}
47 = Wot used ) 0
45 = Mot used : 0
49 : Mot used : u}
44 = Wot used ] 0
4B = Mot used : 0
42 Mot used . u}
40 = Mot used : 0
4E : Mot used ) 0
4F : EEPROM check sum T -l3066

Figure 8-25. Edit Parameter PAGE 5/5, Z-Series
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Motor pole :
Encoder pulse : 10

L3 @ Current proportional gain s 170
£4 @ Current integration gain : 153
CE ' Overspeed lewvel : 000
CE @ Maximum output torgue s 350
£F ¢ Overload time constant = 1000
CE @ oOverload criteria : 11t
Eais Internal use : u]
CA Internal use : Lele
CE : Internal use . ]
oo Internal use . u]
LD : Internal use H ]
LE : Internal use 1 -32768

F EEFROM check sum

Figure 8-26. Edit Parameter System Page 1/3, Z-Series

el Internal use : 145
&2 Internal use : 144
&3 : Internal use . 144
54 Internal use . 41la
&G Internal use : 414
66 & Internal use s 414
67 Internal use = 414
&8 Internal use . 414
&9 : Internal use : 414
BA Internal use = 41z
&B : Internal use . 412
Ll Internal use . )
&0 : Internal use H Cetg
&E : Internal use s CEBd
&F Internal use : )

Figure 8-27. Edit Parameter System Page 2/3, Z-Series

swstem @ PAGE3 /3

7o o Internal 3

7l : Internal use : u]
72 : Internal use 1 13432
73 o Internal use : zzel
74 Internal use : ]
7E o Internal use : ]
Fe ! Internal use . ]
FF o Internal use : u]
7E o Internal use : u]
79 o Internal use : ]
TA Internal use : u]
7B Internal use : ]
T Internal use : u]
70 : Internal use : ]
FE : Internal use : ]
7F : Internal use : a0

Figure 8-28. Edit Parameter System Page 3/3, Z-Series
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8.3.2.2 Parameter Identification

Anindividual parameter isidentified by a two-digit, hexadecimal number. The first (most
significant) digit identifies the parameter group (0 — 7). The second digit is a parameter number
(0—F). For example, Parameter No. OB, “Feedback ratio numerator,” isin parameter group O
and has a parameter number of B. It can be found on parameter PAGE 1/5. Similarly, Parameter
37, “Jog Speed,” isin group 3, with a parameter number of 7. It isfound on parameter PAGE
4/5.

8.3.2.3 Editing a Parameter, Z-Series

This procedure describes how to use the software to change parameter values, but does not tell you
how to determine the best value for the parameters. That subject is covered in detail in Chapter 6
of this manual. Note that parameters numbered 40 through 7F, found on parameter PAGE 5/5
and the three System parameter pages, cannot be edited.

.Use the following procedure for editing parameters:
Disablethe SL Seriesamplifier.

Warning

Some parameter s substantially change the motion of the motor because of
their function (e.g. Parameter No. 02 “ Select control mode”, No. 14 “ Analog
command polarity”, No. 25, 26 “ Pulse cmd ratio numer ator/denominator”,
etc.). Before changing these parameters, be surethe servo axisis disabled.

On the applicable parameter page, press the number key corresponding to the parameter to be
edited, or highlight the desired parameter, then press the Enter key. The Change Parameter
window will open, as shown in the next figure.

Main Menu Parameter Menu
L. Parameter Setting
Z. Display Alarm 2. Write EEPROM
3. Monitor . Load{PC->amplifier)
4. Waveform Graphic
L. Protocal 5et Up Ax15 address 0
6B. AxX15 Address 0l : Select 1ni1tial display ]
7. Exit 02 : select control mode ]
3 @ Velosity laep gain )
32
4
4]
P:03 Velocity Toop gain ¥
A a 0
| 65 LR | ©
o
08 @ Feedback ratio numerator - 2500
0C : Feedback ratio denominator @ 10000
0D : Encoder signal inversion : ¥
0E : Brake action-stopping : 0
OF : Brake action-running : 0
NOTE:"r"in the parameter number reguires amplifier power to be reset
To activate new value.
Input Mew Parameter [Esc] to Cancel

Figure 8-29. Change Parameter Window, Z-Series
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Key in anew value. You may enter avalue in standard decimal format or in hexadecimal
(“hex”) format. To enter a number in hex format use a prefix of 0X (Zero X) before the
number. For example, the hex number “1FE5” would be entered as “OX1FE5S.” Note that
hex entries are not case sensitive (either upper case or lower-case |etters may be used). When
anumber is entered in hex format, the screen display of that number is automatically changed
from its default of decimal to hex format. Y ou can also manually change the display format
by using the instructions found below in Section 8.3.2.7, titled “ Changing a Parameter’s
Display Mode.”

Press the Enter key to enter the new value. If you change your mind, you can cancel and
return to the parameter page by pressing the Escape key instead of the Enter key.

Remember, the parameter changes you make are only stored to the SL amplifier’ s volatile RAM
memory. The changes will not remain in effect if power is cycled to the amplifier, because when
the amplifier is powered down, RAM memory is cleared. And when the amplifier is powered up,
the contents of the amplifier’s EEPROM are written into RAM memory. Therefore, any
parameter changes you wish to retain should be written into the amplifier’ s non-volatile EEPROM
memory using the following procedure:

8.3.24 Writing Z-Series Parameter Values to EEPROM

Warning

While the computer iswriting to EEPROM, do not turn off power to either
the amplifier or the computer before the message “ Operation Successful” is
displayed. If you turn off power whilewriting to EEPROM isin progress,
the data may be corrupted.

On the Parameter Menu, select “Write EEPROM.” The Write EEPROM window will
display.
Y ou will be prompted with the message “Write Parameters to EEPROM? (Y es/No0).”

Pressthe “Y” key and the write to EEPROM will be performed. If you change your mind,
press the “N” key to return to the Parameter Menu without writing to the EEPROM. If you
pressed the “Y” key you will see the message “ Operation Successful, Push any key.”

Parameters Requiring a Power Cycleto Activate

Some parameters require that power be cycled to the SL amplifier before they become effective.
These special parameters are marked with an “r” on the parameter screens. For example,
parameter 27 is shown on-screen as “27 :r Quad pulseinput scaler : 4.” The following four
parameters are in this category:

3F on Parameter Page 4/5.
27, 28, and 29 on Parameter Page 3/5.

Note

Remember to write the new values to EEPROM memory before you cycle amplifier power or the
changes will be lost.
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8.3.2.5 Loading a Parameter File From PC to Amplifier

This function lets you load an existing parameter file from your computer to an SL Z-Series
amplifier. Thisfunction is useful for restoring parameter values to an existing amplifier, or
writing them to a new amplifier.

On the Parameter Menu, pressthe “3” key to select “Load (PC — Amplifier).” The Load
window will display:

Path H o ESLCGNFIG\,SLCDNF-—LDS

Filename : _

A default path is shown in thiswindow. Y ou may choose to save your file in the default
directory shown, or specify a different one. Both choices are discussed below.

Using the Default Path/Directory, Keying in a File Name

To load afile from the default directory, key in a name on the Filename: line. The name
should be of an existing parameter file. 1t will probably have the default .PRM extension.

Press the enter key. The message “Operation Successful. Push any key” will display.

Note: If you enter an incorrect file name, the message “Can’'t Open Selected File, Push any key”
will display. If you enter a correct file name, but not of a parameter file, the message “Error in
Selected File or File Transfer, Push any key” will display.

Press any key to return to the Parameter Menu.
Selecting File from Directory List of Default Path/Directory

If you do not know the exact name of the file to be loaded, you can select it from a directory list of
the default directory files. This method helps minimize file name errors.

Press the Tab key on your computer’s keyboard. A list of al filesin the default directory will

display.
ChNSLCONELGN\SLEONE~L . O3N\% %
: <DIR> 1999-02-12 17:01
. <DIR> 1998=12-16" 1324
SLCONFIG. EXE 25565 1999-02-10 10:41
SLV1. EXE 110032 1999-02-10 10:41
SLZ1.EXE 206288 1999-02-10 10:41
SLZ1.INI 440 1999-03-11 14:57
SLZ1.GPH 140 1999-02-22 18:47
TOM3101. PRM 733 1999-03-10 16:20
8 files

Use the arrow keys to highlight the desired parameter file. It will probably have the default
.PRM extension.

Press the Enter key. The Load window will display the file name on the Filename: line.
Press Enter to load the file. The message “Operation Successful, Push any key” will display.

Press a key to return to the Parameter Menu.
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Specifying a Path/File Name

Y ou may wish to load a parameter file from different location than the default. For example, you
may wish to load it from afloppy disk.

Type the directory path on the Filename: line. To select afile from your computer’s floppy
disk A: drive, insert your floppy disk into the drive, then type A: on the Filename: line.

Note When Using the A: Drive

If you specify that the file be loaded from your computer’s A: drive, but forget
to put your diskette in the drive, you will get the error message “Not ready
reading drive A. Abort/Retry/Fail?” To correct this situation, insert the diskette
into the A: drive and pressthe “R” key (Retry), then the Enter key. If you press
the“F” (Falil) key, the load operation will be stopped and the Load window will
display an error message. If you pressthe“A” (Abort) key, the SLconfig
software will shut down and you will have to restart it, then work your way back
through the menus to this menu in order to resume the save operation.

Press the Enter key. A box with alist of fileswill display.

AENE
<DIR> 1997-07-13] 187749
ATOM1234.PRM 733 1999-03-10 16:35
TOM9876. TXT 7896 1999-03-10 16:42
3 files

If you wish to see the filesin a subdirectory, such as the one called TEMP in the figure above,
highlight it as shown and press the Enter key. You will then see alist of filesin the TEMP
subdirectory.

Use the arrow keys to highlight the desired file in the TEMP subdirectory.

Press the Enter key. The highlighted file will appear on the Filename: line, and the new
current subdirectory will be listed on the Path: line.

Press the Enter key. The file will be loaded to the amplifier and the message “ Operation
Successful, Push any key” will display.

Press a key to return to the Parameter Menu.

8.3.2.6 Saving a Parameter File from Amplifier to PC

On the Parameter Menu, press the “4” key to select “ Save (Amplifier — PC).” The Save
window will display:
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SAVE
Path : C:\SLCONFIG\SLCONF~1.03
Filename : _

A default path is shown in thiswindow. Y ou may choose to save your file in the default directory
shown, or specify a different one. Both choices are discussed below.

Saving to the Default Directory

Key in afile name of your choice, limited to 8 characters, on the Filename: line. The
software will add a.PRM extension by default.

Press the Enter key. When the file is written, the message “ Operation Successful, Push any
key” will display.
Press a key to return to the Parameter Menu.

Saving to a Directory you Specify

Y ou may wish to specify a different location for your saved files than the default directory. For
example, you may wish to save your file to afloppy disk in your computer’s A: Drive. The
following procedure describes how to specify a different path/directory.

To saveto adifferent directory on the C: Drive, pressthe Tab key. To saveto the A: drive,
type A: on the Filename: line and press the Enter key. In either case, you will see alist of
files for the location you specified.

Note When Using the A: Drive

If you specify that the file be saved to your computer’s A: drive, but forget to put
your diskette in the drive, you will get the error message “Not ready reading
drive A. Abort/Retry/Fail?’ To correct this situation, insert the diskette into the
A: drive and pressthe “R” key (Retry), then the Enter key. If you pressthe“F’
(Fail) key, the save operation will be stopped and the Save window will display
the message “The file cannot be opened.” If you pressthe“A” (Abort) key, the
Sl config software will shut down and you will have to restart it, then work your
way back through the menus to this menu in order to resume the save operation.

To change to a different directory, use the arrow keysto highlight that directory namein the
file list, then press the Enter key. You will now see afilelist for the directory you just
specified. Note: If thefilelist istoo large to fit in one window, use the arrow keys to scroll
up and down the list. The number of filesin the directory is noted at the bottom of the
window.

If you wish to move up one level in the directory structure, place the cursor on the line that
has a double dot for a directory name, as shown in the figure below, then press the Enter key.
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g NEMEN = e
g <DIR> 1997-07-13 18:49
LMFOLDER. 30 22 1997-07-13 18:49
_MAIN.DEC 660 1997-07-13 18:50
_MATIN.LH1 3776 1997-07-13 18:50
IOCFG.CFG 1147 1997-07-13 18:50
CPUCFG.CFG 146 1997-07-13 18:50
_MAIN.STE 1570 1997-07-13 18:50
_MAIN.PDT 311 1997-07-13 18:50
9 files

When you are in the correct directory, press the Escape key to return to the Save window.
The Path: line of the Save window will now show the directory you specified as the current
one.

Key in afile name on the Filename: line. Limit your file name to 8 characters. The software
will automatically assign a .PRM extension by default.

Press the Enter key. When the file is written, the message “ Operation Successful, Push any
key” will display.

Press a key to return to the Parameter Menu.

8.3.2.7 Changing a Parameter’s Display Mode

The Change Display Mode feature lets you view parameter values in either decimal or
hexadecimal format. Only one parameter can be changed at a time with this feature (thereis no
global change function available). Use the following procedure to change a parameter’s display
mode:

On the Parameter Menu, pressthe “5” key to select “ Change Display Mode.” A parameter
page will display with alist of parameters. If the parameter you wish to change is on that
page, use the Up or Down arrow key to highlight it. If the parameter you wish to changeis
not on the current page, you can change pages using the Right or Left arrow key.

Once the desired parameter is highlighted, press the Enter key. The numerical format for
that parameter’s value will change. To change it back, press the Enter key again. The Enter
key toggles the display between decimal and hexadecimal for the highlighted parameter.

Repeat this procedure, if desired, for other parameters. When done, press the Escape key to
return to the Parameter Menu.

8.3.2.8 Making a Parameter List

This feature lets you create atext file that lists all of your parameter settings. Thislist would be
useful for documenting your final parameter settings, or it could be e-mailed or faxed to a
technical support person who is helping you troubleshoot a startup problem. The text file can be
opened in atext or word processing program and viewed or printed from there. The parameter
list contains:

Date and time the list was created
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Parameter type (user or system)
Parameter number

Parameter name

Parameter value.

To make a parameter list, pressthe “6” key on the Parameter Menu. A Save window will
display. A default path is shown in thiswindow. Y ou may choose to save your filein the
default directory shown, or specify a different one. Both choices are discussed below.

(insert figure)

Using the Default Path/Directory

To use the default path, key in a name on the Filename: line. The name should be 8
characters or less. The software will add the extension .TXT by default.

Press the enter key. The message “Operation Successful. Push any key” will display.
Press any key to return to the Parameter Menu.

Specifying a Path/Directory

Y ou may wish to write the file to a different location than the default.

To saveto adifferent directory on the C: Drive, pressthe Tab key. To saveto the A: drive,
type A: on the Filename: line and press the Enter key. In either case, you will see alist of
files for the location you specified.

Note When Using the A: Drive

If you specify that the file be saved to your computer’s A: drive, but forget to put
your diskette in the drive, you will get the error message “Not ready reading
drive A. Abort/Retry/Fail?’ To correct this situation, insert the diskette into the
A: drive and pressthe “R” key (Retry), then the Enter key. If you pressthe“F’
(Fail) key, the save operation will be stopped and the Save window will display
the message “The file cannot be opened.” If you pressthe“A” (Abort) key, the
Sl config software will shut down and you will have to restart it, then work your
way back through the menus to this menu in order to resume the save operation.

To change to a different directory, use the arrow keysto highlight that directory namein the
file list, then press the Enter key. You will now see afilelist for the directory you just
specified. Note: If thefilelist istoo large to fit in one window, use the arrow keys to scroll
up and down the list. The number of filesin the directory is noted at the bottom of the
window.

If you wish to move up one level in the directory structure, place the cursor on the line that
has a double dot for a directory name, then press the Enter key. See the figure below.
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g NEMEN = e
g <DIR> 1997-07-13 18:49
LMFOLDER. 30 22 1997-07-13 18:49
_MAIN.DEC 660 1997-07-13 18:50
_MATIN.LH1 3776 1997-07-13 18:50
IOCFG.CFG 1147 1997-07-13 18:50
CPUCFG.CFG 146 1997-07-13 18:50
_MAIN.STE 1570 1997-07-13 18:50
_MAIN.PDT 311 1997-07-13 18:50
9 files

When you are in the correct directory, press the Escape key to return to the Save window.
The Path: line of the Save window will now show the directory you specified as the active
one.

Key in afile name on the Filename: line. Limit your file name to 8 characters. The software
will automatically assign a.TXT extension by default.
Press the Enter key. When the file is written, the message “ Operation Successful, Push any
key” will display.
Press a key to return to the Parameter Menu.

Viewing or Printing the List with Microsoft Word
To open the file in Microsoft Word, start Word, then click File on the Menu Bar and select
Open. The Open dialog box will display.
In the Files of type: box, make sure that All files (*.*) isdisplayed. Thiswill allow you to
seefileswith . TXT extensionsin the Name list.

Use the arrow keys to highlight the desired file in the Name list, then click the OK button.
Word will display a Convert File dialog box.

In the Convert File dialog box, use the arrow keys to highlight Text Only, then click the OK
button. Y ou will now see your parameter list displayed in a columnar format. An example of
apartial list is shown in the figure below. Note that the parameter valuesin thisfigureare
only examples. They may not be the correct settingsfor your system. To print the list,
use Word’s normal printing procedure.

date 03/10/1999 tine 16:42:38

Par amet er Nane : Par anet er Val ue
user 00 : Axis address : 0
user 01 : Select initial display : 1
user 02 : Select control node : 1
user 03 : Velocity loop gain : 65
user 04 : V-loop integral tine : 32
user 05 : Velocity feedback filter : 4
user 06 : Torque limt : 350
user 07 : Torque limt inhibit : 1
user 08 : Speed nonitor gain : 0
user 09 : Overtravel limt inhibit : 1
user 0Oa : Dynamc brake sel ect : 0
user Ob : Feedback rati o numerator : 10000
user O0c : Feedback ratio denom nator : 10000

Figure 8-30. Partial Parameter List as Displayed in Microsoft Word
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8.3.3 The Alarm Menu, Z-Series

The Alarm Menu is accessed from the Main Menu by pressing the “2” key, or by highlighting (in
reverse video as shown in the figure) “Display Alarm” and pressing the Enter key. Once thisis
done, the Alarm Menu will be added to the screen to the right of the Main Menu, as shown in the
next figure. Note the double line around the Alarm Menu, indicating that it is the active menu.

Main Menu

1., Farameter 5Ett1ni

. Monitor

Alarm Menu
. Display Alarm
Alarm History
Erase Alarm History
Exit

£ W

E

4, wavetorm Graphic
5. Protocol Set Up
=
E

. Axis Address
. Exit

arrow key fo Mowve,then [Enter], or [1]-[4] kews to Select

Figure 8-31. The Alarm Menu, Z-Series

Note: The alarms viewed on these screens each have a unique Alarm Code Number. These are
listed in Chapter 9, which provides instructions on how to handle each alarm.

The Alarm Menu has four selections:
Display Alarm: Displays only the current alarm.
Alarm History: Displaysthe last eight alarmsin chronological order.

Erase Alarm History: Erasesthe eight alarms from the Alarm History memory, leaving it
blank.

Exit: Exits back to the Main Menu.

8.3.3.1 Displaying the Current Alarm, Z-Series

The current alarm, if thereis one, can be displayed from the Alarm Menu by pressing the “1” key.
Thiswill cause the Alarm Data window to display the current alarm as shown in the following
figure. If thereisno current alarm, a“code00 : No error” message will display, as shown.
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—— Main Menu Alarm Menu

1. Parameter Setting 1. Display Alarm
2. Display Alarm 2. Alarm History

3. Monitor 3. Erase Alarm History
4. waveform Graphic 4., EXit

5. Protocol Set
6. AXis Address code00 : No error

7. EXit

Figure 8-32. Z-Series Display Alarm Window

8.3.3.2 Displaying the Z-Series Alarm History Window

The SL amplifier retainsits last eight alarmsin non-volatile memory. They can be viewed in the
Alarm History window. The Alarm History window can be displayed by pressing the “2” key on
the Alarm Menu. The following figure shows the result. Note that if there no alarms to report or
there are less than eight alarms, the positions containing no alarm will read “code00 : No error.”

—— Main Menu Alarm Menu —_—
1 F‘arcme ar Setting 1 Display alarm
r~'-:>n11:ar 3. Erase Marm H1starE

a

4. wWaveform Grap

5. Protocol Set -1 codad No arrar

6. AXi5 Address =2 codedD Mo error

7. EXit =3 codedl Mo errar
=4 codedd Mo error
=5 codedl Mo error
-6 codedld No error
=7 codadD Mo error
-8 codedl No error

Figure 8-33. Alarm History Window, Z-Series

8.3.3.3 Alarm Codes

Each alarm has its own code number. A listing of these codes and instructions on how to handle
each one can be found in Chapter 9.

8.3.34 Erasing the Z-Series Alarm History List

Y ou may wish to erase the alarm history list after correcting a problem. To erase the list, press
the “3” key on the Alarm Menu. Thiswill produce the message “Erase Alarm History?
(Yes/No).” Toerase, pressthe”Y” key. To retain the alarm history and return to the Alarm
Menu, press either the “N” key, or the Escape key.

Pressing the “Y” key will result in the message “ Operation Successful, Push any key.” Press any
key to return to the Alarm Menu.
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8.34 The Z-Series Monitor Menu

The Monitor Menu gives you the ahility to check the status of various signalsin the SL amplifier.

The Monitor Menu is accessed from the Main Menu by pressing the “3” key, or by highlighting
(in reverse video as shown in the figure) “Monitor” and pressing the Enter key. Once thisis done,
the Monitor Menu will be added to the screen to the right of the Main Menu, as shown in the next
figure. Note the double line around the Monitor Menu, indicating that it is the active menu.

Monitar Menu
. Input signals
Output Signals
Speed/Torgue /Error
Zmd Pulse Monitor
ABS Encoder Mondtor
ACcumulated Time
CPU version

Exit

—— Main Menu
1. Parameter Setting
2. Display Alarm

4, wWawveftorm craphic
L. Frotocol sSet Up
6. Axis address

7. Exit

W A e g

Arrow key to Mowe,then [Enter], or [1]-[&8] keys to Select

Figure 8-34. The Monitor Menu, Z-Series

The selections on the Monitor Menu let you view the status of various SL amplifier signals. Note
that there may be an instantaneous difference between actual values and displayed values due to
the inherent time delay in communications between the amplifier and the computer. The Monitor
Menu has eight selections, which are described, in the following section.

Input Signals: Displays the status of input signals.
AXis No.O Input

Pulse command inhibit ON

servo disabled

Alarm clear OFF

CwW overtravel ON
CCW overtravel ON
C-MODE select(lst.)

Figure 8-35. Input Signals Window of Monitor Menu, Z-Series
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Output Signals: Displays the status of output signals.

AX7S No.0O Outputs

Servo ready

COIN signal OFF
Dynamic brake ON

Figure 8-36. Output Signals Window of Monitor Menu, Z-Series

Speed/Torque/Error: Displays the actual motor velocity (labeled “ Speed” in the window) in
RPM, the Torque command as a % of continuous rated torque, and the number of counts

stored in the position error counter. Polarity shown in this window indicates motor direction:
“+" indicates CCW direction; “-” indicates CW direction. Note that no ‘+” sign is displayed.

Speed / Torque  / Errfor

Speed (RPM) : -239
Torque (%) : -2
Position Error : 0

Figure 8-37. Speed/Torque/Error Window of Monitor Menu, Z-Series

Cmd Pulse Monitor: Displays total number of command pulse counts, the present motor
velocity in RPM, the number of encoder counts, and the number of position error counts.

Command Pullse Mohitor ] eerd/Encader Counts//Positiaon ERrar
Command Pulse: 0 Speed : -239
Encoder Counts : 64648
Position Error : 0

Figure 8-38. Command Pulse Monitor Window of Monitor Menu, Z-Series

ABS Encoder Monitor: The Absolute Encoder feature is not currently offered on the SL
Series. Although this window may show avalue, it has no valid meaning.
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Accumulated Time: Thiswindow displays the total accumulated time that the amplifier has
been powered up in its lifetime including about 20 hours of factory burn-in and test. This
accumulated time value is the equivalent of the odometer reading on an automaobile. The time
isdisplayed in hours and minutes with aresolution of 30 minutes. In the figure below, the
elapsed time shown is 222 hours and O minutes. This value is not re-settable by the user.

Note that new amplifiers may show some accumulated time on this monitor due to factory test
time.

Accumulated Time Monitor

222h 00m

Figure 8-39. Accumulated Time Monitor Window of Monitor Menu, Z-Series

CPU Version: Displaysthe firmware version number of the amplifier’s CPU.

CPU Version

CPU -- <ver 6.10>

Figure 8-40. CPU Version Window of the Monitor Menu, Z-Series
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8.3.5

The Z-Series Waveform Graphic Menu

The Waveform Graphic Menu is accessed from the Main Menu by pressing the “4” key, or by
highlighting (in reverse video as shown in the figure) “Waveform Graphic” and pressing the
Enter key. Once thisis done, the Waveform Graphic Menu will be added to the screen to the right
of the Main Menu, as shown in the next figure. Note the double line around the Waveform
Graphic Menu, indicating that it is the active menu.

Main Menu
. Parameter Setting
. Display Alarm
Monitaor

. wavetorm Graphic
Frotocol Set Up
foxis Address

Exit

Waveform Graphic
MeasuringsSetting
AUTO Gain Tuning
Exit

1.
2.
3.

1
2
3.
4
5.
.
xi

arrow keyw to Move,then [Enter], or [1]-[3] keys fto Select

Figure 8-41. The Waveform Graphic Menu, Z-Series
The Waveform Graphic Menu has three selections:

Measuring/Setting: Used to generate waveforms of the SL system’s response. Also used to
change tuning parameters to improve system performance.

Auto Gain Tuning: Used to run the Automatic Gain Tuning routine. This routine
automatically turns the motor shaft, measures the response, and adjusts tuning parameters.

Exit: Returnsyou to the Main Menu

8.3.5.1 The Z-Series Measuring /Setting Feature

This feature can be used to graph the response of the SL Amplifier, save the waveform graph in a
file on your computer, change amplifier gain parameter settings, and save the changes to
EEPROM memory in the SL amplifier.

The Measuring/Setting feature is accessed from the Waveform Graphic Menu by pressing the “1”
key, or by highlighting (in reverse video as shown in the figure) “Measuring/Setting” and pressing
the Enter key. The first page (there are three pages) of the Measuring/Setting feature is shown in
the following figure. The other pages can be accessed by pressing the Arrow keys. The Arrow
keys cycle through al of the parameters, regardless of which screen they are on. So, for example,
if the last parameter (Trigger Position ) was selected on the screen in the following figure,

pressing the Down arrow would cause the next screen to display with the top parameter on that
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screen highlighted. Using the Left arrow key is, in general, a faster way to move from screen to

Sscreen.
2000
0
(RPH)
—Z000 L L !
0.0 0.25 0.50 0.75 1.00(s)
—— pagels3 —
Measuring fcis S Start Measuring :
Separate Display : Single Disp.
Measuring Wave Object : Command Speed Time : 1 sec
Display Measuring Wave : —0N- Trigger Object : No Trigger
Display Actual Speed : —0N- Trigger Slope : —=
Dizplay Reference Wave : —0N- Trigger Level : —=
Monitor Mode : BlacksWhite Trigger Position : —=
Firrow & [Enter] key to Edit Parameter, ‘)" to Close

Figure 8-42. Waveform Graphic Measuring/Setting Screen 1, Z-Series
This screen has several selectable items:
Measuring Axis. This displays the Axis Number defined by Parameter No.0O.

Measuring Wave Object: Selects which object to plot against the Actual Speed waveform.
Choices are Position Error, Commanded Speed, or Output Torque. If you set this screen up to
display two separate waveforms, the item selected in this field will display on the bottom
graph and the Actual Speed will display on the top graph. Thisis described later in the “Dual
Waveform Display” section.

Display Measuring Wave: Lets you toggle the display of measured data (selected in the
Measuring Wave Object field) ON or OFF by placing the highlight on this field and pressing
the Enter key.

Display Actual Speed: Letsyou toggle the display of Actual Speed ON or OFF by
highlighting this field and pressing the Enter key.

Display Reference Wave: Lets you toggle the display of Reference Data ON or OFF by
placing the highlight on this field and pressing the Enter key.

Monitor Mode: Letsyou switch between Monochrome and Color. If you have a color
monitor connected to your computer, you can view the waveformsin color by setting thisfield
to Color. The graph structure and nomenclature displays in black and white for both settings.
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Start Measuring: Letsyou start the graph generation process by highlighting this field and
pressing the Enter key. You can also start the graph generation process by pressing the
Spacebar on your computer’ s keyboard, regardless of which field is highlighted.

Separate Display: Letsyou toggle between single or dual display by highlighting this field
and pressing the Enter key. When dual display is selected, you will see two individual graphs
displayed on the screen. The top graph displays the Actual Speed, and the bottom graph
displays the parameter you specify in the Measuring Wave Object field.

Time: Letsyou scale thetime axis (X or horizontal axis) of the graph by increments of 1
second (rangeis 1to 127). To change, highlight this field, then key in anumber. The
number you enter will represent the full-scale value for the time (X) axis. Waveform datais
captured for the time period specified in this parameter. If awaveform isbeing displayed
when this parameter is changed, it will be redisplayed, but will either not all fit on the graph
or will only take up a portion of the graph, depending on whether the time value is decreased
or increased. Note: If thisfield isset to zero, you will not be able to capture any
waveforms,

Trigger Object: Letsyou select whether or not to use the trigger function for signaling the
start of data collection. The Enter key toggles this field between “Actual Speed” and “no
trigger.” Thetrigger feature is especially useful for capturing the acceleration or deceleration
portions of awaveform. It eliminates the need to manually synchronize the start of waveform
capture with the starting or stopping of the motor.

Trigger Slope: Lets you select whether to trigger on the Rising or Falling edge of the
“Actual Speed” trigger signal. The Rising edge setting lets you capture the acceleration
portion of the waveform, and the Falling edge setting lets you capture the deceleration
portion. The Enter key toggles this field between the two choices. When the Trigger Object
field is set to “no trigger,” this Trigger Slope field is not used.

Trigger Level: Setsthe“Actua Speed” valueto be used as atrigger if the Trigger Object
field isset to “Actual Speed.” The range is—10000 to +10000 RPM. To set, highlight this
field and key in avalue. When the Trigger Object field is set to “no trigger,” this Trigger
Level field is not used.

Trigger Position: Used to set a starting position for the waveform on the graph. This allows
you to view pre-trigger or post trigger waveform events. The Enter key is used to toggle
among the following fractions of the full-scale timebase: 0, 1/8, 1/4, 1/2 3/4, or 7/8. When
the Trigger Object field is set to “no trigger,” this Trigger Position field is not used.

Q to Close: When you pressthe “Q” key, two things happen:

The current graph settings are saved on your hard drive in file SLZ1.GPH. Thisfile
will be saved in the directory containing the SLconfig software. Note that only the
settings are saved in thisfile, not the actual waveform data. (How to save waveform
datais described later in this section in the description of the Save Waveform Data
field.)

Y ou exit out to the Waveform Graphics menu.
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8.3.6 Z-Series Waveform Graphic Measuring/Setting Screen 2

This screen has the same graph as the other Waveform Graphic Measuring Setting screens, but
with different parameters.

1000,
0
(RPHM)
-1000 ! ! L
0.0 Z2.50 5.00 7.50 10.00(s)
—— pageZ-s3 —
Speed Range 8+ ~— 1000RPH Save Waveform Data
Torque Range o+~ 100
Error Counter Range i+~ 100counts Load Waveform Data
Display Line Mode - Line
Arrow & [Enter] key to Edit Parameter, ‘0’ to Close

Figure 8-43. Waveform Graphic Measuring/Setting screen 2, Z-Series

Speed Range +/-: Lets you set the full-scale value, between 0 and 6,000 RPM, for the graph’s
Y-Axis (vertical axis) if Commanded Speed is selected in the Measuring Wave Object field

on Waveform Graphic Screen 1. Note that the value you set here will be used for both the
positive and negative ends of the vertical axis. If you enter avalue of zero in thisfield, the
software will Auto-Range the setting for you. The minimum Auto-Range setting is 500 RPM.

Torque Range +/-: Letsyou set the full-scale value, between 0 and 500%, for the graph’s Y -
Axis (vertical axis) if Output Torque is selected in the Measuring Wave Object field. Note
that the value you set here will be used for both the positive and negative ends of the vertical
axis. If you enter avalue of zero in this field, the software will Auto-Range the setting for
you. The minimum Auto-Range setting is 100%.

Error Counter Range: Letsyou set the full-scale value, between 0 and 1,000 counts, for the
graph’s Y-Axis (vertical axis) if Error Counter is selected in the Measuring Wave Object
field. Note that the value you set here will be used for both the positive and negative ends of
the vertical axis. If you enter avalue of zero in thisfield, the software will Auto-Range the
setting for you. The minimum Auto-Range setting is 500 counts.

Display Line Mode: Selects whether the waveforms will display in solid or dotted lines.
The Enter key toggles between the two selections.

Save Waveform Data: Lets you save the waveform point datato afile.

Load Waveform Data: Letsyou load the waveform data point data from afile.
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8.3.6.1

8.3.6.2

8.3.6.3

Saving Waveform Data, Z-Series

Highlight the Save Waveform Data field and press the Enter key. The Save window
will display. The file name field will be blank.

Key in afilename. Limit it to eight characters. The software will give it an
extension of WAYV. If you already have a waveform datafile that you wish to
overwrite, press the Tab key and scroll down through the file list until you highlight
the desired file name. Press the Enter key to input the highlighted file name.

Press the Enter key to save the file to your PC directory containing the SLconfig
software. The message “ Operation successful, Push any key” will display.

Loading Waveform Data, Z-Series

Highlight the Load Waveform Data field and press the Enter key. The Load window
will display.

Key in afilename to load, or press the Tab key and scroll down through the file list
until you highlight the desired file name. Pressthe Enter key to input the file name.

Press the Enter key to load the file. The message “ Operation successful, Push any
key” will display.

Opening and Printing Your Saved Waveform File with
Excel Software

Y ou can open your file into an Excel spreadsheet and view, plot, or print it from there using
standard Excel features such as the Print selection on the File menu.

When you open your waveform file, Excel will prompt for how your datais separated. Select
“Comma’ since the waveform file is formatted in Comma Separated Variable (CSV) format.

The Comma Separated Variable (CSV) format separates the captured data into five groups. Each
group has space for 500 data points.

Group Data Units

Time Milliseconds

Actual Speed RPM

Commanded Speed RPM

Output Torque % of rated continuous torque
Error Counter (position Encoder counts

error)

Only three of the five groups will have captured data. Which groups have data depends upon how
the Sampling Wave Object field was set (on the Waveform Graphics screen) when you saved your
waveform file. The choices are as follows:
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Sampling Wave Object Setting Resulting Data in Waveform Data File
Commanded Speed Time, Actual Speed, Commanded Speed
Torque Output Time, Actual Speed, Torque Output
Error Counter Time, Actual Speed, Position Error

You will see al five group headings displayed on the Excel spreadsheet, but the columns for the
two unused groups will have all zeroes.

8.3.7 Z-Series Waveform Graphic Measuring/Setting Screen 3
This screen has the same graph as the other Waveform Graphic screens, but with different
parameters.
1000
0
(RPM)
—1000 I I I
0.0 Z£.50 5.00 7.50 10.00(s)
-— page3-3 —
100
Velocity loop gain : b5
V-loop integral time : 32
Melocity feed forward : 0
Write EEFROM
Arrow & [Enter] key to Edit Parameter, 'Q" to Close

Figure 8-44. Waveform Graphic Measuring/Setting Screen 3, Z-Series

This screen has the following parameter fields. Determining proper values for these parametersis
described in Chapter 6.

Position loop gain
Velocity loop gain
V-loop integral time
Velocity feed forward
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8.3.8 Basics of Generating a Waveform, Z-Series

Warning

Generating a waveform requiresthat the motor berun. Beforerunning the
motor, be surethat it can be done safely and ensurethereisa quick method
to disable or remove power from the amplifier if servo oscillation occurs.

Be familiar with how to stop the motor quickly, should it be required.
Failureto heed these warnings could result in injury to personnel and
damage to equipment.

Set the various parameters for the waveform display that you desire.

Press the Spacebar from any screen (or place the highlight on the Start Measuring field on
Waveform Graphic Screen 1 and press the Enter key). If you are set up for trigger operation
(Trigger Object parameter set to Actual Speed), you will see the following message:

Mow Waiting for trigger

[ Push "E’ key to Cancel 1

Start the SL motor. Once the trigger occurs, the message will change to the following:

Now Measuring Data

[ Push "E’ key to Cancel 1

When the measurement is done the waveform will display. See an example in the next figure.
Note that the “Measuring Data’ time is directly related to the value you place in the Time
field.

Stop the SL motor.
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1000
T
0 MM
(RPH)
—1000, L L L
0.0 Z.50 5.00 7.50 10.00(s)
—— pagel-s3 —
Measuring Axis T 0 —- Gtart Measuring :
Separate Display : 3Jingle Disp.

Measuring Wave Object : Command 3Speed Time : 10 sec
Dizsplay Measuring Wave : —0N- Trigger Object : Actual Speed
Display Actual Speed : —0N- Trigger Slope H Rise
Display Reference Wave : —0N- Irigger Level . 50
Monitor Mode : Color Irigger Position . 1-8
Arrow & [Enterl key to Edit Parameter, Q" to Close

Figure 8-45. Sample Waveform, Z-Series

8.3.9 Tuning Procedure, Z-Series

Warning

Thetuning processrequiresthat the motor berun. You should set up atest
program or procedureto do this.. Beforerunning the motor, be surethat it
can be done safely. Also, changing the parameter values on this screen can
have a significant impact on motor operation. Be familiar with how to stop
the motor quickly, should it berequired. Failureto heed these warnings
could result in injury to personnel and damage to equipment.

The Waveform Graphic Measuring/Setting Screen 3 serves as a convenient tool to help you tune
your system. Use the following basic procedure:

Set the parameters on the other two M easuring/Setting screens to display the desired
waveform. Use the trigger feature by setting the Trigger Object parameter to Actual Speed
and setting the other Trigger parameters appropriately). Then display this screen.

Press the Spacebar on your computer’s keyboard. That will start the measuring process, and
the software will wait for the trigger. Start the motor running. When the motor speed
reaches the trigger level, measurement will begin. After afew seconds, the waveform will be
displayed. Note the response displayed by the wave shape. Thiswill serve as your starting or
baseline waveform.

Change the value of one of the parameters on this screen (it is recommended you only change
one parameter at a time while performing this procedure) using the following method:

Stop the SL motor.
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8.3.10

Place the highlight on the desired parameter field and press the Enter key. The
Change Parameter window will display.

Key in anew parameter value.

Press the Enter key. The new value will be written to the SL amplifier’s RAM
memory.

Befor e proceeding, be sure you know how to shut off the motor quickly, in casea
parameter changeresultsin unstable operation. Pressthe Spacebar on your computer’s
keyboard. That will start the waveform generation process, and the software will wait for the
trigger.

Start the motor running. After afew seconds (depending on your Time parameter setting),
the waveform will be displayed. The effects of your parameter change can be observed on the
waveform by comparing it with what you observed about the previous waveform.

Make further parameter changes as desired by repeating the above process until you are
satisfied with your tuning settings. Generally speaking, you will be trying to achieve a high
degree of response while staying a reasonabl e distance below the point of instability.

Once your settings are final, highlight the Write EEPROM field and press Enter if you wish
to save the settings to EEPROM.

Dual Waveform Display, Z-Series

Two separate graphs can be viewed on one screen by setting the Separate Display parameter to
“Separate Disp.” With these two graphs, you will be able to display two separate waveforms that
are generated simultaneously. In the example shown below, the Torque Range parameter was set
to 10%, and the Speed Range parameter was set to Auto Scale. The upper graph is displaying
Actual Speed, and the lower graph is displaying Output Torque (set in the Measuring Wave
Object parameter).
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H00 ——
e
e
P Sl
0
(RPH)
_50@ 1 1 1
10

D P S22 L1 ARG AU kL L I L AL S

)
_10 1 1 1
0.0 2.50 5.00 7.50 10.00(s)
—— pagels3 —
feasuring Axis Poee 0 -~
Separate Display : Separate Disp.
Measuring Wave Object : Output Torque Time : 10 =ec
Display Measuring Wave : -0N- Trigger Object ! Actual Speed
Dizplay Actual Speed - -0N- Irigger Slope . Rize
Dizplay Reference Uave : -0N- Trigger Level . 100
Monitor Mode - Color Trigger Position H 1-8

Airrou & [Enterl key to Edit Parameter, 'Q' to Close

Figure 8-46. Dual Waveform Display, Z-Series

8.3.10.1 The Auto Gain Tuning Routine, Z-Series

Refer to Chapter 7, “ Tuning,” for the details of thisfunction. Carefully read and
under stand the applicable ranges and notes, before using this function.

Autotuning Overview

The autotuning function is designed to assist you in setting the SL amplifier gain values.
Autotuning should be performed with the actual operating load attached. Please review Chapter 7
before proceeding with the autotuning function. After autotuning, if you wish to make further
manual gain adjustments to optimize performance, you can use the Online Monitor feature of the
SL Config software. However, in general, autotuned systems with intertial ratios of less than 6:1
will usually not require further adjustment.

Warning

The SL motor will make several rotationsin both directions while the
autotuning routineisrunning. Before starting thisroutine, make surethat
the motor can be turned safely at least 3 revolutionsin each direction. This
must be doneto avoid possibleinjury to personnel or damage to equipment.
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Autotuning with an External Motion Controller (such as APM or DSM)

If using an external motion controller, such as a GE Fanuc Series 90-30 APM or DSM, be aware
that the autotuning function is only used to tune the SL Amplifier's velocity loop. The position
loop, which is closed in the external controller, must be disabled during autotuning and tuned
separately, according to the procedure for the external controller. So, for autotuning purposes,
any connected motion controller should produce an enable signal to the SL Amplifier, but no
analog command (command output should be held to zero). If using a GE Fanuc APM or DSM,
you can ensure that the analog command is held to zero by temporarily setting the APM or DSM
Pos Loop TC to Zero and FF% to zero. Or, alternately, command a Force D/A to zero in the APM
or DSM. See Appendix A for more information on using the SL-Series amplifiers with external
controllers.

For athird-party motion controller, you must disable or disconnect its analog command output to
the SL amplifier. However, the SL amplifier must be enabled, which consists of closing the
contact between the SRV-ON input and the COM- input.

Procedure

The Auto Gain Tuning routine is started from the Waveform Graphic Menu by pressing the “2”
key, or by highlighting (in reverse video as shown in the figure) “Auto Gain Tuning” and pressing
the Enter key. The Auto Gain Tuning screen is shown in the following figure.

Main Menu —WwaveTorm Graphic

1. Parameter Setting 1. Measuring/settin
2. Display Alarm 7. Aito Gain Tuning |
3.

Mon1tor 3. Ex1t
4., waveTorm [ e << WARNING!! >
5. Protocol 1.A7Tlowable motor/flead nertia ratio
6. Axis Addr for this automatic gain tuming fumction
7. Exit is Timited.

2.Maximum motor output torgue will be T1imited
to the torque 1imit set by parameter No.56.
During this time the CW and W Over travel
Limit Inputs are disabled.

3. automatic Ja1n '..JHIH;; may Cause machnineg
gscillation.
In this case, disable the SL servo
immediately and restore the gains to the
factory default settings using the parameter
setting menu.

4.Refer to user s manual for more details.

Start Automatic Gain Tuning?({Yes/No)

Figure 8-47. Auto Gain Tuning Screen 1, Z-Series

Pressthe “Y” key to start Automatic Gain Tuning. If you wish to cancel, pressthe “N” key to
return to the Waveform Graphics Menu. If you pressthe “Y” key, the following window will
display:
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—— Main Menu Wavetorm Graphic—,
1. Parameter Setting l. Measuring/Setting
2. Msplay alarm 2. AUto Gain Tuning
E

Monitor 3. Exit

5. Protoco 1
6. Axis Addr

ExX1t
Input Machine Stiffness{Low 1 - 9 High)
A A
| 1 |

Input Mew Parameter [Esc] to Cancel

Figure 8-48. Auto Gain Tuning Screen 2, Z-Series

Key in anew Machine Stiffness value, if desired, then press the Enter key (see Chapter 7 for
tuning details). If you do not wish to change the Machine Stiffness value, enter the same
value as the current value, then press the Enter key.

Befor e proceeding, check that the motor can be turned safely. Thisisnecessary to avoid
injury to personnel and equipment (see Warning note at the beginning of this section).

If an error occurs during autotuning refer to Sections 7.4 and 8.1.1.4 for more information.

When ready to proceed, press the Enter key. The Auto Gain Tuning routine will begin running,
the motor will turn several times, and the following screen will display while the routine is
running (Note the message “Now Executing Automatic Gain Tuning”):

waveTorm Graphic
1. Measuring/settin

CER T
. Parameter Setting
Display alarm

Ll R

. Mond tor

5. Protoco

6. Axis Addr Automatic Gain Tuning

f. Exit .

BEE : AX1S Mo,
Machine Stiffress 4
Fosition loop gain - BS -»
velacity Toop gain ; 45 -
v-Tloop Integral time I 37 -»
velacity feed forward : o -»
Mow Executing Automatic gain tuning

Figure 8-49. Auto Gain Tuning Screen 3, Z-Series

Once the Automatic Gain Tuning routine is complete, the following screen will display. Note the
message “ Automatic Gain Tuning Complete” and the prompt “Write Parameters to EEPROM?
(Yes/No)” at the bottom of the screen.
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sMain  Meny

Automatic Galm Tunimg Complete

wavefarm Graphic
1. Parasetear S&tTing 1. Measuring/setein
2. Dlsplay Alarm
3. Monitor
. Protocol
6. Axis Addr Automatic Gain Tuning
f. EXI1t
AXis . AXis No.D
Machine stiffness : 4
Fosition loop gain : BE =x &5
Velocity loop ?J"‘l = 48 =x 47
V-loop Integral time 37 -> 37
vVelocity feed forward g -= ]

Write Parameters to EEPROMT(Yes Na)

Figure 8-50. Auto Gain Tuning Screen 4, Z-Series

If you wish to save the parameter values generated by the Automatic Gain Tuning routine, press
the“Y” key to write the parameters to EEPROM. If you do not wish to write these parameters to

EEPROM, pressthe “N” key to return to the Waveform Graphics screen.

Caution

While the computer iswriting to EEPROM, do not turn off power to either
the amplifier or the computer before the message “Writing to EEPROM is
complete” isdisplayed. If you turn off power whilewriting to EEPROM is
in progress, the data may be corrupted.
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8.3.11 Z-Series Protocol Setup Window

The Protocol Setup Window is accessed from the Main Menu by pressing the “5” key, or by
highlighting (in reverse video as shown in the figure) “Protocol Setup” and pressing the Enter
key. Oncethisis done, the Protocol Setup Window (called “Setup” in the window heading) will
be added to the screen to the right of the Main Menu. The following figure shows this window.
Note the double line around the Setup Window, indicating that it is the active item on the screen.

This window contains two communications parameters for your computer’s RS-232 seria port.
The Time Out setting has arange of 1 to 255 seconds. The Retry Count has arange of 1 to 10
times. Note that the default settings will work properly in most cases. To change one of these
settings:

Use the Up or Down arrow key to highlight the desired item.
Key in anew value.

Press the Enter key to input the new value.

A A
ime Out - B s

Retry Count : 5 Time(s)

Figure 8-51. Protocol Setup Window, Z-Series

8.3.12 Z-Series Axis Address Window

Since the SL Series does not currently support multi-drop communications, there is no need to
assign an axis address using Parameter N0.00. However, this parameter may be useful as atag for
identifying which axisis associated with the configuration file. Thistag can be viewed in the
Measuring Axis field on the Waveform Graphic Screen 1 shown in Figure 8-42.
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8.4

8.4.1

Using the SLconfig Software on a V-Series Amplifier

SLconfig V-Series Startup and Main Menu

Follow the previous startup instructions, detailed in Section 8.2.2.2 to arrive at the Main Startup
Screen, then proceed with the following instructions:
Pressthe “V” key to select the V-Series software.

When the V-Series software is first started, the startup window shown in the next picture will
display only for afew seconds if communications are established with the amplifier. It will
display a message verifying successful communications. Note that this startup window
contains the SLconfig software version number for the V-Seriesfile.

| Conmunication software ---- SLconfig(ver.3.17 )
| for |1 BM PC/ AT M5-DOS Ver 6.2
I
I

Figure 8-52. Startup Window for the V-Series Software

After displaying for afew seconds, the startup window will be replaced by the Main Menu Screen:

i

| ALL DIGITAL SERVO AMPLIFIER I
I |
I |
|
|
+

o

<< 5elect_MEMU =»»

MENU NO.0 ====== Parameter Setting
MEMU MO.l ======- Control state
MENU MO,2 =------ Error condition
MENU MNO.3 --———-- Error history
MENU Mo.4 ---—-- Autocmatic gain tuning
MENU HD.§ ====== waveform graphic
MENU HO.E ====== File operation/Return to MS-DOS
L1} EEEN EEEN EEEE EEER EEEN EEEN EEEEEEEN

select Manu Na, |
{ select "Q" To quit & menu }
MENU Mo. (0 - 6) =

Figure 8-53. V-Series Main Menu Screen
The V-Series Main Menu has the following selections:
Parameter Setting: Provides away to view or change amplifier parameter settings.

Control State: Displays the status of input and output signals on the amplifier’s CN I/F front
panel connector.

S Series Servo User's Manual — August 2001 GFK-1581B



Operation 8

GFK-1581B

Error Condition: Displays the current status of error signals.
Error History: Displaysahistory list of the last eight errors.

Automatic Gain Tuning: Provides away to automatically perform an initial tuning of the
Servo system.

Waveform Graphic: Provides awaveform capture feature that lets you configure, capture,
and display waveforms on the computer screen. It also provides away to change a tuning
parameter, then observe the effect graphically by generating a new waveform. Thisletsyou
perform final tuning adjustments beyond the basic tuning routine provided by the Automatic
Gain Tuning feature.

File Operation/Return to MS-DOS: Provides away to save or load parameter files from
disk. It aso provides away to exit the SLconfig software.
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8.4.2 Parameter Setting Screen, V-Series

You select the initial “Parameter Setting” screen by entering “0” on the Main Menu screen.

<< Parameter Setting - Page 0 >»

] Mo.00  Awxis Addrass 0
Mo.01 sSelect initial display 1
Mo. 02 select control mods - 1
Mo.03 velocity loop gain -— 100
Mo.04  V-Toop integral time - g0
Mo.05  Velocity feedback f1lter T 4
Mo.06  Torgue Timit -= 300
No.07  Torgue Timit dinhibitc . 1
Mo, 08  Speed monitor gain 0
Mo .09 ovartravel Timit +inhibit 1
Mo.0A  Dynamic brake select . 0
Mo . 0B Feedback ratioc numerator -- 10000
Mo.0C  Feedback ratio denominator -- 10000
Mo.0D  Encoder signal inversion - 0
Mo.0E EBrake actien-stopping - 0
Mo . OF Intarnal use = 0

(s Fr P P I P | 8B F R RNV} R ] RO R ][RR0 ]| FIF RN RN TN

CHANGE PAGE ==-=-> Enter "X" or 'left/right arrow key'

CURSOR DOWN =---> Entar "P" or 'down arrow key'

CURSCOR UP -=-=> Enter "N’ or ' up arrow key'

SELECT ---> Press ENTER key

QUIT ---» Enter Q

Figure 8-54. Parameter Setting — Page 0 Screen, V-Series

Parameter |dentification

The Parameter Setting menu has atotal of 4 pages (screens), numbered O through 3. These 4
pages or screens correspond to 4 groups of parameters, numbered O - 3. Anindividual parameter
isidentified by a two-digit hexadecimal number. Thefirst digit (most significant) identifies the
parameter group (0 — 3). The second digit identifies a particular parameter in the group. For
example, Parameter No. OB indicates parameter group 0, parameter B. It can be found on
parameter page O (see the previous figure).

Similarly, Parameter No. 2B islocated on parameter page 2 (see figure on next page). In order to
change to one of the other parameter pages, use the Left or Right Arrow keys, or press the “X”

key.

Power Cycle Requirement

Some parameters require that power be cycled before they take effect after being changed. These
are marked on the parameter screens with a lower case letter “r.” Parameter Setting Page 2,
shown on the next page, contains some of these special parameters.
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<< Parameter Setting - Page 1 »>» ALL DIGITAL SERVD

= Ne.l0  Accel/Dacel rate 1imit -- 0

Ho.ll Zero spesd detect lavel - 50

No.lZ  At-Spesd detect leve] == 1000

Me,13  velocity command scaling = 225

Ho.14 Welocity command polarity = 0

Ho.15  Welocity command offset -- 2

Ho.16  Intfext speed cmd select ok 0

No.17  Zero speed clamp inhibait - 1

No. 18 First internal speed - 1]

Ho.19 Second internal speed - 0

Me.ls  Torgue command scaling - 250

Ho.lE  Torque command palarity - 0

Mo.lC  Targue comnand offset - 0

Me.lD  Torgque command 1lter -= 0

No.lE

Wo.lF  Internal use -- 16384
EEEEEEEEEEEEEEEEEEEEEEEEE S EEEEEEEEEE S EEEEEEEEEE S SN EEEEEEEE EEEEEEEEEEEEEEEEEER
CHANGE PAGE =---> Enter 'X' or "leftfright arrow lay'
CURSOR. DOWM ==-=> Enter 'F' or "down arrow key'
CURSOR UP ---= Enter 'M' or " up arrow key'
SELECT ---» Press EMTER key
ouIT ---= Enter '@’

Figure 8-55. V-Series Parameter Setting [PAGE 1]

QUIT

(=]

<< Parameter Setting - Page 2 >>

ZF

FE

Position leap gain -
velocity feed Torward -
In-Position range -
Fos. error 1imit -
Pos. errer Timit inhibit -
Pulse omd ratio numarator Ll
Fulse comd ratio denominator --
quad pulse dnput scaler -
Pulse coimmand polarity -
Pulse input mede select -

Velocity feedforward filter --

Internal use

AN SN SN IS NSNS NI S S NSNS NN NN NN NN NN NN ..
CHANGE PAGE =-=--> 'H'oor “leftfright arrow key’
CURSOR. DOWN ===2
CURSOR UP

SELECT

-—2
-
-

Enter
EnTer
Enter
Fress
Enter

29696

'F' oor “down arrow lay”
'W' or ° up arrow ey’

FETER key

Figure 8-56. V-Series Parameter Setting [PAGE 2]
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8.4.3

<< Parameter Setting - Page 3 == ALL DIGITAL SERVO

= Ho.30 r Motor pale - 4

Mo.31 r Encoder pulse - 10

Mo.32 1/T ratio - 60

Mo.33  Current proportional gain - 150

Mo, 34 CUurrent integration gain D 10

Mo, 35  Overspead level --  BO0O

Mo.36  Maximum output torgue == 300

Ma, 37  overload time constant == 1000

Ho.38 Overload criteria - 115

Mo .39

Mo. 34

Mo. 38

Mo, 3C

Mo, 3D

Mo, 3E

Ma.3F  Internal use == 24576
EEEEEEEEEEEEEEEEE S EEEEEEE I EEEEEEEEEEEEE SN EE NS EEEEEEE I EEEEEEEEEEEEEEEEEEEEE N
CHAMGE PAGE =-=-=-> Enter 'X' or "left/right arrow key
CURSOR. DOWN ===> Enter 'P' or "down arrow ey’
CURSOR UP  ---> Enter 'N' or up arrow lkey
SELECT ---> Press ENTER key
QUIT ---= Enter 'q’

Figure 8-57. V-Series Parameter settings [PAGE 3]

How to Set or Change V-Series Parameters

On the parameter pages, the cursor position isindicated by an asterisk ( * ) and a small highlight
in the left margin of the screen. To make a selection from a parameter menu, move the cursor
next to the desired parameter using the Up or Down arrow keys (- ), or the P (Previous) or N
(Next) keys of the computer, then press the Enter key.

A message relating to the parameter that you want to change will be displayed at the bottom of the
screen, and a procedure message will be displayed on the right side of the screen near the middle.

You can key in the new value for the parameter, then pressthe “Y” key to verify it.

Note that there are some parameters that you cannot change, such as the one labeled * Internal
Use” at the bottom of each page, or parameters such as “Motor Pole Setting.” 1f you happen to
select one of these parameters, press the Enter key to de-select it.

Warning

Some parameter s substantially change the motion of the motor because of
their function (e.g. Parameter No. 02 “ Select control mode”, No. 14 “ Analog
command polarity”, No. 25, 26 “ Pulse cmd ratio numer ator/denominator”,
etc.). Before changing these parameters, be surethe servo axisis disabled.

8.4.3.1 Parameter Change Example, V-Series

The following example shows how to change the data of Parameter No. OB ,” Feedback ratio
numerator,” from theinitial value of 10000 to a new value of 500.

Turn off the Enable input (SRV-ON) to the amplifier. Thisisa safety precaution to
prevent unexpected motion. See the Warning above.
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Use the Up or Down arrow key to position the cursor (asterisk) next to Parameter No. 0B.

Press the Spacebar key. The bottom of your screen will display Parameter No. OB and

provide some details about this parameter.

At the Enter New Value Prompt, key in the value 500, then press the Enter key. Y our screen

will now look like the following figure:

e

<< Parameter Setting - Page 0 >> ALL DIGITAL SERVD

Mo.00  Axis Address -- 0
No.0l  select initial display - 1
Me.02  select control mode -- 1
Mo.03  velecity loop gain == 39
MNo.04  v-Toop integral time -- 37
Mo, 05 Ve'lu-cit}lr feedback filter = 4
No. 06 Torque limit -— 300
No.07  Torgque 1imit inhibit -- 1 /
Mo.03  Speed monitor gain -- 0 No.0O8 = 10000 -—
WNo.03  overtravel Timit inhibit -- 1 Enter new value : 500
Ho.04  Dynamic brake select == 0 HWew Value = 500
XN-:.I:IB Feedback ratic numerator -- 10000 oxP{y/nfg) ---
Mo.0C  Feedback ratic denominater  -- 10000 \
Mo.0D  Encoder signal inversion =3 0
Mo.0E  Brake action-stopping - 0
MNo.OF  Internal use - 0
m EEEEEN EEEEN EEEEEN EEEEN EEEEEN
N Mo 0B Feadback ratio numerator (MIM = 1, MAX = 100003

Sets the numerater for the encoder output ratio.
Ratio (Parameter (B/Parameter OC) must be less than 1.
See User's Manual for cautions.

| Starting Value

. New Vaue
Prompt

— Verification
Prompt

"~ Allowable
Range

Figure 8-58. Example of changing a parameter, V-Series

Y ou now have three verification choices, Y, N, or Q, detailed in the next three paragraphs.

If you wish to proceed with your new value, then at the Verification Prompt, enter Y (Yes) to

verify the new value and press the Enter key. The bottom section of your screen will
change to look like the following figure.

now

CHAMGE PAGE === Enter "X" or "Teft/right arrow lkey'

CURSOR DOWH ===-> Enter 'FP" or "down arrow keay'
CURSOR WP  ---= Enter 'W' or ' up arrow key'
SELECT ——-> Press ENTER key

GQUIT -==> Enter 'Q"

If you make a mistake or change your mind, you can enter N (No) at the Verification Prompt

instead, and the new value will not take effect.

Use the above process to edit other parameters, if desired. When done, enter the letter Q
(Quit). You will be prompted with a message “ Select ‘Y’ to write datainto EEPROM or

select ‘N’ to quit” at the bottom of the screen

If you press'Y to write the new values into the amplifier’s EEPROM memory, the
message “Writing to EEPROM in progress’ will be displayed. When the writing is
finished, “Writing to EEPROM is complete” will be displayed. Pressthe Enter key.

If you press N, you will exit without writing to EEPROM.
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Caution

While the computer iswriting to EEPROM, do not turn off power to either the amplifier or
the computer before“Writing to EEPROM is complete” isdisplayed. If you turn off power
whilewriting to EEPROM isin progress, the data may be corrupted.

If you select [N] and do not writethe data into EEPROM, the new settings (except for
Parameters 27, 28, and 29, discussed below) will only be active in the amplifier’svolatile
RAM working memory. Therefore, old data prior to the parameter edit session will be
restored after you cycle amplifier power.

For the following three parameters, changed values become valid only after you cycle the
amplifier power. Therefore, they must bewritten into EEPROM in order to take effect.

Parameter No.27 Quad pulseinput scaler
Parameter No.28  Pulse command polarity
Parameter N0.29  Pulseinput mode select

If you change the value of any of these three parameters, the following message will be
displayed at the right side of the screen:

Changeto this parameter
becomes effective only
after power isreset.
PressENTER key
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8.4.4 Status Display Screen, V-Series

The Status Display screen is used to monitor the status of discrete Input and Output bits, as well as
five other control parameters. Entering 1 (“Control state”) on the Main Menu screen activates the
Status Display screen, shown in the next figure.

<<< STATUS DISPLAY »&>» ( select 'Q' to quit a menu )

| Inputs +h = ACTIVE | outputs +h = ACTIVE |
sarvo eénable iRput -- #A Serve ready sutput -— A
Alarm clear input -- -  Servo alarm output - -
CW overtravel 1imit input -- +#A Error code 0 output =
Cow overtrave] T1imit input -- +#A Error code 1 output -— -
Control mode seélection 1hput -- -  EFFor code 2 cutput - =
Zero-speed clamp input -- #A EXt. brake release output - A
Internal speed select dnput =- = In-Fosition/At-Speed output == =

In-Torque-Limit output -
Pulse coewand inhibit input -- +A Zerco speed detection output - +A
vel.loop gain selection input —- -
PoS.EFFor counter clear iNpUt =- =

Dynamic brake release -— A
Position error = 1] { counts 3 Welocity control mode
Spead L] 1] { BPM
output tergue = -15 X 0.2( W ) Mo error

Figure 8-59. Status Display Screen (Menu No. 1), V-Series
Details of the Status Display Screen:

Y ou can monitor the state of the control input/output signals on the amplifier interface
connector, CN I/F. Thisis useful for checking the wiring and 1/0 devices connected to that
connector. During machine check-out or troubleshooting, this screen could be displayed
while the input devices were being manually actuated. As aswitch istoggled, its status
should change on this screen. See section 5.7.2 for functional descriptions of each I/O
connection.

Signals marked with “+A” are active, and with “-* are inactive.
Y ou can monitor the following five control states:

Position error: Displays the number of countsin the Position Error counter. Positive
polarity indicates CCW direction, negative polarity indicates CW direction.

Speed: Displays current motor velocity in RPM. Positive polarity indicates CCW
direction, negative polarity indicates CW direction.

Output torque: Displays the torque command. Positive polarity generates CCW
torque, negative polarity generates CW torque. Displayed value times 0.2 represents the
percentage of the motor rated continuous torque.

Example: If the displayed value is -1000, this represents 200% of the rated
continuous torgue in the negative direction (-1000 x 0.2 = -200).

Control mode: Displays the active control mode. The Control mode is set in parameter
number 02. The choices are Velacity, Position, or Torque.
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Error: Displaysthe error codeif any error occurs. Under normal conditions, “No error”
will be displayed.

Communication between the amplifier and the computer is a serial communication using the
RS232C standard. Due to serial communication speed limitations, the displayed values of
position error, speed, and output torque have some delay from the actual values.

Enter “Q” to return to the Main Menu.

Note that the bottom portion of this screen is duplicated on the Error Display screen, discussed in
the next section.
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8.4.5

GFK-1581B

Active ——Encoder error -

Error

Error Display, V-Series

This screen letsyou view an active error (if thereisone). You can select “Error Display” by
pressing the “2” key on the Main Menu. In the figure below, an active Encoder error is shown on
the Error Display screen. Note that each error listed on this screen has one of the following
indications:

+A: Indicates an active error condition.

- (dash symbol): Indicates a normal or no error condition.

<<< ERROA DISPLAY »»> ( Select 'Q° ©0 quit a menu )

| ERROA_FLAGS +A = ACTIVE | ERROR_FLAGS +A = ACTIVE |

underveltage error .-
ather error -
Position error Timit exceeded --
pPosition error count averflow --
overspeed error -
averload error e
overheat error -
avervoltage error -
ather error -
gvercurrent error -

AR50 over speed error --
ARSO counter overflow error --
ABSO system down --
ARSD defective error --

EEPROM check-sum arror -
4  Parameter range error .
System error --
DEP watchdog error -
CPU watchdog error - -
ENIEEESESEEEEEEEEESEEEE N EESEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

oWfccW overtravel jnput error  --
Pulse command ratio error -

T

Fosition error = 0 COounts Velocity control mode
speed - 0 RMP Error = 22
QUTpUT torgue = 00X 0.2 ] Encoder err;\
Figure 8-60. Error Screen Showing an Encoder Error, V-Series El\:[::rrw?e(r)de

Each type of error has an associated code number. For example, in the figure above, the Encoder
error has a code of 22. See Chapter 9 for Error Code handling procedures.

Pressthe “Q” key to exit the Error Display screen and return to the Main Menu.

Note that the bottom portion of this screen is duplicated on the Status Display Screen, discussed in
the previous section.
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8.4.6

Error History Display, V-Series

An SL amplifier storesthe last 8 errors in a section of non-volatile memory. Y ou can view the
record of these latest 8 errors by entering “3” at the Main Menu screen. Thiswill display the
following “Error History Display” screen:

<<< ERROR HISTORY DISPLAY >&>

-0 Encoder error 22 3

L L L L L L L LR L L LR L L L L L L L L LR L L LR L L L L DL L L LR L]}
Mote: Underveoltage error and CwW/CO4 overtravel input error
are not included in error history.

[ select 'Q' to quit a menu )}

Figure 8-61. Error History Display, V-Series

In the Sequence Number field, “- 0" represents the latest error, and higher numbers represent
progressively older errors.

“Undervoltage errors’ and “ Overtravel limit input errors’ will not be stored in the error
history, even though the amplifier trips. Therefore, when these errors occur, the current error
displayed on the Error Display screen will not match the content of the — O error on this Error
History Display screen.

Pressthe “Q” key to exit the Error History Display screen and return to the Main Menu.

Note that if there are not eight errorsin the Error History memory, some error positions will be
blank as shown in the previous figure. See Chapter 9 for Error Code details.

8.4.6.1 V-Series 3-Bit Code

Each Error has been assigned both an Error Code and 3-Bit code. The Error Codes are discussed
in Chapter 9 and the 3-Bit Codes are discussed in Chapter 5. The following is an abbreviated
discussion of the 3-Bit Codes.

The 3-Bit Codes are used to communicate the SL V-Series amplifier’ sinternal errorsto externa
devices, such as a Programmable Logic Controller or an alarm system. The signals from the 3-Bit
Code are sent to three pins on the SL amplifier’s front panel CN I/F connector. The following
table indicates the state of the signals on the three pins for the different errors. Note that the three

S Series Servo User's Manual — August 2001 GFK-1581B



Operation

GFK-1581B

bits are only able to indicate 8 unique patterns. Therefore, since there are more than 8 Error
Codes, some of the 3-bit codes correspond to more than one Error Code.

Error Code Output
EXOUT2 | EXOUT1 | EXOUTO Error Description
CNI/F CNI/F CNI/F
Pin 10 Pin9 Pin 8

0 0 0 Normal Operation (no errors)

0 0 1 System error (98)
DSP Watchdog error (23)
CPU Watchdog (30)

0 1 0 EEPROM Checksum error (36)
Parameter Download error (84)
Command Pulse Ratio error (27)

0 1 1 Encoder error (22)
Drive Inhibit error (38)

1 0 0 Excessive position error (29)
Position Error Limit (24)
Over Speed Error (26)

1 0 1 Under Voltage error (13)
Over Voltage error (12)

1 1 0 Overload error (16)
Over Current error (14)

1 1 1 Other errors (99)

In the table above:

A “1” indicates that the output transistor for that circuit is turned off, which lets the pin

“float” high at power supply level.

Figure 8-62. 3-Bit Error Code to CN I/F Connector Mapping Table

A “0” indicates that the output transistor for that circuit isturned ON, which pulls the pin

low to near ground level potential.
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8.4.7

Automatic Gain Tuning, V-Series

Refer to Chapter 7, “Tuning,” for the details of thisfunction. Carefully read and
under stand the applicable ranges and notes, before using this function.

Autotuning Overview

The autotuning function is designed to assist you in setting the SL amplifier gain values.
Autotuning should be performed with the actual operating load attached. Please review Chapter 7
before proceeding with the autotuning function. After autotuning, if you wish to make further
manual gain adjustments to optimize performance, you can use the Online Monitor feature of the
SL Config software. However, in general, autotuned systems with intertial ratios of less than 6:1
will usually not require further adjustment.

Warning

The SL motor will make several rotationsin both directions while the
autotuning routineisrunning. Before starting thisroutine, make surethat
the motor can be turned safely at least 3 revolutionsin each direction. This
must be doneto avoid possible injury to personnel or damage to equipment.

Autotuning with an External Motion Controller (such as APM or DSM)

If using an external motion controller, such as a GE Fanuc Series 90-30 APM or DSM, be aware
that the autotuning function is only used to tune the SL Amplifier's velocity loop. The position
loop, which is closed in the external controller, must be disabled during autotuning and tuned
separately, according to the procedure for the external controller. So, for autotuning purposes,
any connected motion controller should produce an enable signal to the SL Amplifier, but no
analog command (command output should be held to zero). If using a GE Fanuc APM or DSM,
you can ensure that the analog command is held to zero by temporarily setting the APM or DSM
Pos Loop TC to Zero and FF% to zero. Or, alternately, command a Force D/A to zero in the APM
or DSM. See Appendix A for more information on using the SL-Series amplifiers with external
controllers.

For athird-party motion controller, you must disable or disconnect its analog command output to
the SL amplifier. However, the SL amplifier must be enabled, which consists of closing the
contact between the SRV-ON input and the COM- input.

Procedure

Enter “4” at the main menu to select the “ Automatic Gain Tuning” screen, shown in the following
figure. Note the two selections (G or Q) and the display of the Gain Parameters’ current values at

the bottom of the screen. Note: The values shown on this screen are examplesonly. They are

not necessarily the correct valuesfor your system.
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<<4 AUTO GAIN TUNIMNG DISPLAY >3
Mote: 1. Allowable motor/load inertia ratio for this avtomatic gain tuning

function s Timited.

2. Maximum motor output torque will be Timited to the torque Timit
8T by paraneter Mo.35.
puring this time the CW and ©CW Overtravel Limit Inputs are disabled.

3. Automatic gain twning may cause machine oscillation
In this case, disable the S5L serve immediately and restore the gains
to the 'Fa.ctnr? default settings using the parameter setting menu.

4. refer to user's manual for more details.

[ ] ] L1 1] L1 1] L 1 1] L1 1] mEEm L L]} L 11 EEEEEE
| Position leop gain === 40

*Start ---» ‘G’ | velocity loop gain - 25
SQuit  ---» 'Q° | ¥-loop integ. time -— &0
Press 'G' or 'Q' | velocity feedforward --- 4]

Figure 8-63. Automatic Gain Tuning Display, V-Series

To begin autotuning, pressthe “G” key. The message in the lower left corner of the screen
will change as shown in the next picture:

lower <- machine stiffness - highar |
1, 2, 3, 4, 5, 6, 7, 8, 91

select machine stiffnass number,

automatic gain tuning will start.

Key in astiffness number. (Refer to Chapter 7 for a discussion on how to determine the
correct machine stiffness number.) The Automatic Gain Tuning routine will start, and the
message in the lower left corner will change to say “ Automatic Gain Tuning in Progress.”
When the routine is finished, the screen will again look like the previous figure, except that
the new parameter values calculated by the Automatic Gain Tuning routine will be displayed
in the lower right corner of the screen.

When you press Q to quit this menu, you will be prompted whether you want to save your
changesin EEPROM. If the automatic tuning result appears satisfactory, key in “Y” to save
to EEPROM. If the result is not satisfactory, key in “N” to not save the new gain values.
Then you will be returned to the Main Menu.

If an error occurs during autotuning refer to Section 7.4 and *.1.1.4 for more information.

GFK-1581B Chapter 8 Operation 8-67



8.4.8 Waveform Graphic Screen, V-Series

When “5” is entered on the Main menu screen, the “Waveform graphic” screen is displayed, as
shown in the next figure. This screen lets you display waveforms for position error, actual motor
speed, speed command, and torque command.

This screen includes functions for manual tuning, parameter setting, and automatic gain tuning,
making it very useful for tuning adjustments.

Notice that the Waveform graphic screen has two separate parts. The top portion of the screen
contains a Display Areafor showing motion waveforms. The lower part of the screenisa
Message Area containing menu or setting fields.

+5888 +5888

Display Area B ||

a a
-5AAA -5A88 : : '
[RPM1 [RPMI1B.8 B.25 8.5 B.v5 1.8[ =ecl
Antol tuning mode
Manual tuning mode
Meﬁsage Area—P Gain parameter setting

Exit waveform graphic

Figure 8-64. Initial display of Waveform Graphic Screen, V-Series

To select an item in the Message Area of this screen, place the cursor (reverse video) on the
desired item using the Up or Down arrow keys, then press the Enter key to activate. Y ou can
choose from the following selections:

Auto Tuning Mode: This selects the Automatic Gain Tuning Display screen, described
in the previous section. This screen isused for initial tuning. (See Section 8.4.7)

Manual Tuning Mode: Provides away to manually “fine-tune’ the servo while
observing tuning changes graphically on the screen. Manual tuning should only be done
after initial tuning has been performed either with the Auto Tuning routine or from the
Gain Parameter Setting screen.

Gain Parameter Setting: Selects the Gain Parameter Setting screen. Used for initia
gain tuning.

Exit Waveform Graphic: Exitsto the Main Menu

8-68 S Series Servo User's Manual — August 2001 GFK-1581B



Operation 8

8.4.8.1 Manual Tuning Mode, V-Series

The Manual Tuning Mode is intended to optimize the tuning parameters after they have been set
initially using either the Automatic Gain Tuning routine, or the Gain Parameter Setting
procedure. If you have not performed one of these, please do so before performing Manual
Tuning.

Selecting Manual Tuning Mode from the Waveform Graphics Screen will bring you to this first
Manual Tuning screen:

+50688 +5888

-5088 -5888
[RFM]1 [RPM1B.8 B.25 8.5 8.75 1.68[ secl

Manual tuning mode iz intended to optimize the gains for

the best zervo responze.

Before using manual tuning mode it is necessary to use one of the following
Auto tuning mode
Gain parameter setting

Press [ENTER]1 key

Figure 8-65. Manual Tuning Screen 1, V-Series

If you have performed an initia tuning procedure (Automatic Gain Tuning or Gain Parameter
Setting) and wish to proceed with Manual Tuning, press the Enter key. You will now see the
following screen:

+ 588 + 5A
a a
- 5AA - 5@ : ' :
[RFHM]1 [x]1 8.8 1.25 2.5 3.75 5.8[ =sec]
[ Mow paramter value 1] H HManual tuning galin 188
H Meazuring start
Position loop gain H 28 H Setting graphic
Velocity loop gain 188 H File operation
U-loop integration time ! LA i WUrite data into EEPROM
H Exit manual tuning mode

Figure 8-66. Manual Tuning Screen 2, V-Series
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This screen has the following parameters:

Manual Tuning Gain: Changing this parameter’s value changes, at the same time, the other
three parameters on the left side of the screen (Position loop gain, Velocity loop gain, and V-
Loop integration time), because they are set up in an interlocked relationship on this screen.
If you wish to change these parameters individually, you can do so from the Gain parameter
setting screen.

Position Loop Gain: Cannot be changed directly on this screen. See the “Manual tuning
gain” item above.

Velocity Loop Gain: Cannot be changed directly on this screen. See the “Manual tuning
gain” item above.

V-Loop Integration Time: Cannot be changed directly on this screen. See the “Manual
tuning gain” item above.

Measuring Start: Letsyou initiate the start of waveform generation. Highlighting this field
and pressing the Enter button will take you to the “Waiting for trigger” message. Once the
trigger occurs, the message will change to “ Transferring data.”

Setting Graphic: Accesses the Setting graphic screen, described earlier in this section.
File Operation: Accesses the File operation screen, described earlier in this section.

Write data into EEPROM: Writes parameter data to the SL amplifier’s non-volatile
EEPROM memory. Note that when you highlight this field and press the Enter key, the
parameter write will immediately occur. Y ou will not be given a chance to change your
mind.

8.4.8.2 Using the Manual Tuning Screen to Fine-Tune the V-

Series Servo

This screen can be used to fine tune the gain parameters that were set by the Auto Gain Setting
routine. Following is the basic method for using this screen:

Warning

Generating a waveform requiresthat the motor berun. Beforerunning the
motor, be surethat it can be done safely. Be familiar with how to stop the
motor quickly, should it berequired. Failureto heed thiswarning could
result in injury to personnel and damage to equipment.

Move from this screen to the Setting Graphic screen and set up the graphical display for your
tuning session.

Exit back to this screen (Manual Tuning screen).

Run the motor and capture a waveform using the Measuring Start selection.
Change the parameters using the Manual Tuning Gain parameter.

Run the motor again and capture another waveform.

Compare the change in response between the last two waveforms.
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Continue to change the parameters, run the motor, and capture the waveforms until desired
tuning results are realized.

Save your settings by selecting “Write datainto EEPROM.”

8.4.9 V-Series File Operation Screen

This screen is accessed from the Manual Tuning screen or the Gain Parameter Setting screen. It
provides away to save or load waveform data.

+ 588 + 58

- 588 — 58
[RPM]1 [x1 8.8 1.25 2.5 3.75 5.8[ =secl

Heading graphicl datal
Writing graphic data
Directory retriewval

Exit file operation

Figure 8-67. File Operation Screen, V-Series
This screen has the following selections:

Reading Graphic Data: Thisletsyou read and display an existing disk file containing waveform
data.

Writing Graphic Data: Letsyou save the current waveform datato a disk file.
Directory Retrieval: Letsyou view alisting of filesin a directory you specify.

Exit File Operation: Exits back to the previous screen.

8.4.9.1 Reading Graphic Data, V-Series

To read and display waveform data from an existing file, follow these steps:
Highlight Reading Graphic Data and press the Enter key.
At the “Filename:” prompt, key in the name of the file you wish to retrieve.

Press the Enter key. Thefile will be read and the waveform will display on the graph. If you
entered a comment when you saved thefile, it will be displayed below the graph. In the
example in the next figure, the comment “Thisisjust atest” can be seen.
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+ 588 +
a
- cAA' - 5@ ' : :
[RPHM] [x1 8.8 1.25 2.5 3.7V5 5.8[0 =ecl
Drawing of the waveform graphic data date:1999-81-22 13:42

comment : This is just a test
Pozsition loop gain 138
Velocity loop gain 188
U-loop integration time 49
Velocity feed forward : a

Change graphicl mode

Exit reading graphic data

Figure 8-68. Reading and Displaying a Waveform Graphic Data File, V-Series

8.4.9.2 Writing Graphic Data, V-Series

Note: Before you can write graphic (waveform) data to your floppy disk or hard drive, you must
have captured some waveform data. If you try this procedure without current waveform data, you
will see the message “No waveform graphic data was measured. Retry after measuring waveform
graphic data.” So, if you have waveform data to write, follow these steps:

Highlight Writing Graphic Data and press the Enter key.

At the “Input the file name” prompt, key in the name you wish to call your file. You are
limited to 8 characters for the file name.

Press the Enter key. You will now see the prompt “Input comment (20 characters or less).”

Key in your comment text or leave thisfield blank if you prefer. However, entering a
descriptive comment can help identify the waveform if you choose to view it later, because the
comment will display on the screen along with the waveform.

Press the Enter key. Thefile will be written. Note that the writing process will probably be
too fast for you to see a status message.

8.4.9.3 Directory Retrieval, V-Series

If you do not know or cannot remember the name of awaveform graphic file, you can check it
using the Directory Retrieval screen.
Highlight Directory Retrieval on the File Operations screen and press the Enter key. Y ou will
see the prompt “Enter the directory name:”
Key in the name of the directory you wish to see or press the Enter key to see the default
directory. The directory containing your SLconfig files is the default directory.
You will see alist of thefilesin the directory you selected. Note that thisis a view-only
directory and it doesn’'t allow you to select afile from this screen, so take careful note of the
exact file name you wish to work with.
Press Enter to return to the File Operations screen.
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8.4.9.4 Setting Graphic Screen, V-Series

The Setting Graphic Screen can be accessed either from the Manual Tuning or Gain Parameter
Setting screens.

+ 588 + 5@
Left Scale |l b
(M OtOr %m) ' ............................................................................................................................
a a
Right Scde | | s
(Output Torquc) gD S e
- 588 - 5@ : : :
[RPM]1 []1 B.8 1.25 Z.5 3.75 5.8[ =zecl
Heasuring item i Motor speed,Output’ torque i Display mode : Color
Speed : + 588 - - 588 [RPM] H
Output torque o+ 58 - -58 [x1] i Save graphic parameter
Position error H Auto scaling H
Quadrature axis ' B — 5.8[sec] ZIZample 1Bnsec i Exit setting graphic
Trigger =lope : Rizing edge (absolutel H
Trigger level H 18 of Full range H
Trigger pozition : 178 of Full range H

Figure 8-69. Setting Graphic Screen, V-Series

This screen is used to set up the graphic display. It does not have any provision for generating a
graph. Usethe Left and Right Arrow keys and the Enter key to change a selection. This screen
has the following parameters:

Measuring Item: This graph will display two waveforms. This parameter lets you select
from among the following combinations to display on the graph:

Motor speed and Commanded Speed
Motor Speed and Position Error
Motor Speed and Output Torque

Speed: Setsthe graph’s Motor Speed range on the Left Scale of the vertical axis. Choices
are 500 RPM, 1000 RPM, 2000 RPM, and Auto Scaling. Thisis the parameter that the
trigger feature uses for itsinput. If you wish to set a Trigger Level value, this Speed
parameter must be set to a number, not to the Auto Scaling setting.

Output Torque:  Sets the graph’s Output Torgque range on the vertical axis. Choices are 50,
100, 200, 500, or Auto Scaling.

Position Error: Sets the graph’s Position Error range on the vertical axis. Choices (in
counts) are 10, 20, 50, 100, or 200, or Auto Scaling.

Quadrature axis: Setsthe graph’s time range on the horizontal axis. Choices are 0 — 250
mSec, sample 2 mSec; are 0 — 500 mSec, sample 2 mSec; are 0 — 1 sec, sample 2 mSec; are 0
— 2 sec, sample 4 mSec; are 0 — 5 sec, sample 10 mSec.

Trigger sope: Setsthe slope for the trigger signal to either the Rising edge or Falling edge
of the Motor Speed waveform, or to No trigger.

GFK-1581B Chapter 8 Operation 8-73



Trigger level: Setsthetrigger level to 1/8, 1/4, or 1/2 of Full Range. Note that if the Speed
parameter is set to Auto scaling, this Trigger level parameter will be blanked out.

Trigger position: Setsthe position on the graph’s horizontal axis for the start of the
waveform. Choices are 1/8, 1/4, or 1/2 of the horizontal scale.

Display mode: Sets the color for the waveform display. Choices are Mono or Color. Note
that for either setting, the graph structure and scales are displayed in black and white.

Save Graphic Parameter: Letsyou save your graph settingsin adisk file for later use. The
file nameis SLconfig.grp.

Exit Setting Graphic: Exitsto the previous screen.
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8.4.10 Gain Parameter Setting Screen, V-Series

The Gain Parameter Setting screen, shown in the next figure, is selected from the Waveform
Graphics screen.

+5088 +5888

5088 -5888
[RFM]1 [RPM1B.8 A.25 a.5 8.75 1.8[ secl

[Position loop gain 18 = 1a881: 85
Velocity loop gain [Z5 — 35841: 39
Velocity integration [ 1 - 16A881: 37
Velocity feed forward [ B - 1881: a

Heasuring start

Eetting graphic

File operation

Write data into EEPROM

Exit gain parameter setting

Figure 8-70. Gain Parameter Setting Screen, V-Series
This screen has the following parameters:

Position loop gain [10 —1000]: Allowsyou to either key in avalue or increment or decrement
the current value with the Right or Left arrow key. To increment or decrement a value by a factor
of 10, hold down the Shift key while using the Right or Left arrow key.

Velocity loop gain [25 —3500]: Allows you to either key in avalue or increment or decrement
the current value with the Right or Left arrow key. To increment or decrement a value by a factor
of 10, hold down the Shift key while using the Right or Left arrow key.

Velocity integration [ 1- 1000]: Allows you to either key in avalue or increment or decrement
the current value with the Right or Left arrow key. To increment or decrement a value by a factor
of 10, hold down the Shift key while using the Right or Left arrow key.

Velocity feed forward [0 —100]: Allows you to either key in avalue or increment or decrement
the current value with the Right or Left arrow key. To increment or decrement a value by a factor
of 10, hold down the Shift key while using the Right or Left arrow key.

Measuring Start: Letsyou initiate the start of waveform generation. Highlighting thisfield
and pressing the Enter button will take you to the “Waiting for trigger” message. Once the
trigger occurs, the message will change to “ Transferring data.”

Setting Graphic: Accesses the Setting Graphic screen, described earlier in this section.
File operation: Accesses the File Operation screen, described earlier in this section.

Write data into EEPROM: Writes parameter data to the SL amplifier’s non-volatile
EEPROM memory. Note that when you highlight this field and press the Enter key, the

GFK-1581B Chapter 8 Operation 8-75




8-76

parameter write will immediately occur. Y ou will not be given a chance to change your
mind.

Exit Gain parameter setting: Exits back to the previous screen.

Troubleshooting Graph Problems

Note that if parameters are not set correctly on this screen, it is possible that only part of your
waveform or none at al will be displayed on the graph. If you encounter a problem, recheck the
settings on this screen. Examples:

The amplitude of the measured Motor Speed waveform exceeded the full-scale value that you
set for the graph in the Speed parameter.

The time value chosen may be too short to capture the full waveform. If it takes the motor 1
second to reach full speed, and you set the Quadrature Axis time value to 0-250 mSec, you
will not see the full acceleration waveform.

For the above two problems, you could try setting the scale values to their highest settings or to
Auto Scaleto start with. Then generate a waveform and adjust the settings lower to optimize the

display.
If you did not see any waveform at all, and you are using the trigger feature, the actual value
may have never reached the value of the trigger setting. Try setting the trigger level

substantially lower and try again. Once you obtain a waveform, you can readjust the trigger
level to an optimum value.

When a waveform containing a high frequency component (such as a torque waveform) is
displayed, it may look somewhat different from the actual waveform due to sampling
distortion (samples are taken periodically, not continuously). To minimize sampling
distortion, choose a time value in the Quadrature Axis field that gives the shortest possible
sampling period (2 mSec).
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8.4.11

8.4.12

GFK-1581B

File operation / Return to MS-DOS mode, V-Series

Y ou can access the “File operation/Return to MS-DOS’ menu by entering “6” on the Main
Menu. From this menu, you can save Parameter Data to afile on your computer, load Parameter
data from afile to the amplifier, or Exit the SL config software.

<< FILE OPERATION »x»

NGO ------ Return to M5-DOS.

Mol ------ Return to menu screen.

Mo, 2 ------ cave Parameter Data to a2 file.
NO.3 =====- Load Parameter Data to the amplifier.

LU L L L L L L L LD LD LD L L L DLl
Flease input Mo.
Mo. (0 -3)= |

Figure 8-71. File operation / Return to MS-DOS display, V-Series

Saving Parameters to a Disk File, V-Series

Select menu item “2” on the File Operation screen. The following message will appear
briefly at the bottom of the screen.

Figure 8-72. Parameter save display 1, V-Series
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After parameter datais ready to be saved, the following message displays:

Parameter data ready.
write parameter data to a file 7

Ly/n] -—-

Figure 8-73. Parameter Save Display 2, V-Series

In response to the prompt, “Write parameter datato afile?’ presstheY key. Then, at the
following prompt, key in afile name. In the example below, the file name TEST.TXT was
entered as the file name. Thiswill write the file, by default, to the SLconfig directory (folder)
on your hard drive since no path information was provided. Y our window should look
similar to the following one:

Enter parameter data file name.

(file names of & characters or less are valid)
[TEST.TXT ]

Save file 7 [¥/NfQ] ---

As an alternative, you could specify a path as well as afile name, if, for example, you wished to
save your file to afloppy disk in your computer's A: drive. Before using the A: drive, please read
“Note When Using the A: Drive’ below.

Enter parameter data file name.
{(file names of 8 characters or less are valid)
[ANTEST.TKT

Save file ? [¥/mfqQl] ---

Press“Y” to save the parameter file. Press“N” to key in adifferent file name. Press“Q” to
exit to the File Menu. If you press*Y,” the file will be saved and the following window will

display:
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| Parameter file_name . .

| (& letters or less is valid for file name)

| [TEST.TKT] |
| |
| File transfer complete. |
| |
| |

Fress [ENTER] key.|}

Press the Enter key to exit to the File Menu.

Note When Using the A: Drive

If you specify that the file be saved to your computer’s A: drive, but forget to put
your diskette in the drive, you will get the error message “Not ready reading
drive A. Abort/Retry/Fail?’ To correct this situation, insert the diskette into the
A: drive and pressthe “R” key (Retry), then the Enter key. If you pressthe“F’
(Fail) key, the save operation will be stopped and the Save window will display
an error message. If you pressthe“A” (Abort) key, the SLconfig software will
shut down and you will have to restart it, then work your way back through the
menus to this menu in order to resume the save operation.

8.4.13 Loading a Parameter File From Disk, V-Series

Pressthe “3” key on the File operation screen to display the Load Parameter window.

| Enter parameter data file name.
(file names of & characters or less are valid)

At the prompt, key in afile name. In the example below, the file name TEST.TXT was
entered as the file name. Thiswill write the file, by default, to the SLconfig directory (folder)
on your hard drive since no path information was provided. Y our window should look
similar to the one in the next figure.

Enter parameter data file name. .
(file names of & characters or Tess are valid)
[TEST.TXT ]

i Load file 7 [r/mngel --- 1 i
[ |

As an alternative, you could specify a path as well as afile name, if, for example, you wished
to save your file to afloppy disk in your computer’s A: drive. In that case, for your file name,
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you would key in ANTEST.TXT. Beforeusing the A: drive, read “Note When Using A:
Drive” below.

Press“Y” to load the parameter file. Press“N” to key in adifferent file name. Press“Q” to
exit to the File Menu. If you press“Y,” the message “Parameter data is being loaded to
amplifier” will display briefly. Then the message “ Parameter transfer complete” will be
displayed.

Note When Using the A: Drive

If you specify that the file be loaded from your computer’s A: drive, but forget to
put your diskette in the drive, you will get the error message “Not ready reading
drive A. Abort/Retry/Fail?’ To correct this situation, insert the diskette into the
A: drive and pressthe “R” key (Retry), then the Enter key. If you pressthe“F’
(Fail) key, the save operation will be stopped and the Load window will display
an error message. If you pressthe“A” (Abort) key, the SLconfig software will
shut down and you will have to restart it, then work your way back through the
menus to this menu in order to resume the load operation.

| << No.3 Load Parameter File to amplifier = |

| Parameter file name

| (& letters or Tess is wvalid for file name)
| [TEST.TXT]
|

Parameter transfer complete.

| Press [EWTER] key.

Note

The above procedur e only loads the parameter data from afileto the
volatile memory (RAM) of the amplifier. If you turn off power to the
amplifier beforewriting the data to EEPROM, this parameter data will be
erased.

To write parameter data from the amplifier’s RAM memory to its EEPROM memory, use the
following procedure:

Return to the File Operation menu.
Return to the Main Menu screen by entering “1”from the File Operation menu.

On the Main Menu screen, pressthe “0” key to select the Parameter Setting/Change Mode
screen.

Pressthe “Q” key. A message will display asking whether or not you want to write to
EEPROM.

Pressthe “Y” key to Save the parameter datato EEPROM.
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8.5

85.1
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Trouble shooting the SLconfig Software

Startup and Display Problems

Problem: The softwarewouldn’t run when | tried to start it.

Possible reason and solution:

The software may beinstalled in a different directory or folder than the one currently selected.
Change to the directory where the SLconfig software isinstalled. It is probably on your
computer’s C: drive and in adirectory called “ SLconfig.”

Problem: When starting the software, | get the message “ Communication
error.”

Possible reasons and solutions:

Communication cable may not be connected on one or both ends, it may be loose, or it
may be connected to the wrong serial (COM) port on your computer.

No power is supplied to the servo amplifier.
Wrong amplifier model was selected (V-Series or Z-Series).
The software version may not be compatible with the firmware version in the amplifier.

The communications cable may have been connected to the amplifier after the amplifier
was already powered up. Use this sequence:

With both amplifier and PC turned off, connect the serial cable to both units.
Turn on the PC first, then turn on the amplifier.
Next, start the SLconfig software.

Problem: My computer screen displays strange characterswhen | start SL config.

Possible reason and solution:
The computer’s CONFIG.SY Sfile lacks the ANSI.SY S DEVICE statement.

For MS-DOS-only or Windows 3.1 computer s, add the following line to the CONFIG.SYS
file (be aware that you must restart your computer for this to take effect):

DEVICE=C:\DOS\ANSI.SYS

For Windows 95 computer s, add the following line to the CONFIG.SY Sfile (be aware that
you must restart your computer for this to take effect):

DEVICE=C:\WINDOWS\COMMAND\ANSI.SYS

If one of the above DEVICE statements doesn’t solve this problem on your computer, it is
probably because the ANSI.SY Sfileis not in the standard location on your computer. In that
case, you can search your hard drive for its location, then use that location (path) in the DEVICE
statement.
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Problem: My Screen Displays“AXIS*%” and the Computer Appearsto be
Frozen.

Possible reasons and solutions:

Under certain problem conditions, when the program is exited, you may see the following
display on the screen:

AXIS*%

Thisisthe SLconfig prompt, and the user does not normally see it because, when the program
starts, it runs through this prompt automatically. However, under abnormal conditions it may
display. To handle this situation, type the word “menu” at this prompt, then press the Enter
key. Thiswill take you to the SLconfig Main Menu where you can resume using the
software, or select Exit to quit.

8.5.2 Graph Problems

Problem: | do not see a waveform or only part of a waveform on my
Waveform Graphic Screen.

Possible reasons and solutions:

If parameters are not set correctly on this screen, it is possible that only part of your waveform or
none at all will be displayed on the graph. If you encounter a problem, recheck the settings on
this screen. Examples:

The amplitude of the measured Motor Speed waveform exceeded the full-scale value that you
set for the graph in the Speed parameter.
The time value chosen may be too short to capture the full waveform. If it takes the motor 1
second to reach full speed, and you set the Quadrature Axis time value to 0-250 mSec, you
will not see the full acceleration waveform.
For the above two problems, you could try setting the scale values to their highest settings or to
Auto Scaleto start with. Then generate a waveform and adjust the settings lower to optimize the
display.
If you did not see any waveform at all, and you are using the trigger feature, the actual value
may have never reached the value of the trigger setting. Try setting the trigger level
substantially lower and try again. Once you obtain a waveform, you can readjust the trigger
level to an optimum value.

For the Z-Series, if the Time parameter on the Waveform Graphic Measuring/Setting Screen
is set to 0 (zero), no waveform will be captured.

Problem: Thewaveform appearsdistorted on my Waveform Graphic Screen.

Possible reason and solution:

When a waveform containing a high frequency component (such as a torque waveform) is
displayed, it may look somewhat different from the actual waveform due to sampling
distortion (samples are taken periodically, not continuously). To minimize sampling
distortion, choose a time value in the Quadrature Axis field that gives the shortest possible
sampling period (2 mSec).
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8.5.3
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Problem Using the Computer’s A: Drive

Problem: | forgot to put adisk in my A: driveand got an error message.
What isthe best way to correct this situation?

If you specify that afile be saved to, or loaded from, your computer’s A: drive, but forget to put
your diskette in the drive, you will get the error message “Not ready reading drive A.
Abort/Retry/Fail?" To correct thissituation, insert the diskette into the A: drive and pressthe
“R” key (Retry), then the Enter key. If you pressthe“F” (Fail) key, the save operation will be
stopped and the Save or Load window will display an error message. (Thisis not too bad because
you can press a key and return to the previous menu where you can resume the procedure from
there.) However, if you pressthe“A” (Abort) key, the SLconfig software will shut down and you
will have to restart it, then work your way back through the menus to this menu in order to resume
the save or load operation.
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Chapter Protective Functions and Troubleshooting

9.1 Protective Functions

9.1.1 Overview

The SL Series amplifiers have extensive protective functions that monitor power-up initialization
and normal operation of the servo. If during the operation of the servo one of the protective
functionstrips the amplifier and activates the alarm outpuit, refer to the details of this section to
determine the cause. For troubleshooting other operational problems, refer to Section 9.2,
“Troubleshooting.”

When the amplifier trips, the following actions occur:
» Theamplifier isdisabled (stops current flow to the motor).

*  Themotor, if moving, coasts or is dynamically braked to a stop according to the options set in
Parameter N0.OA (V-Series) or Parameter N0.3D (Z-Series) as defined in Section 6.3.

» All digits of the amplifier 7-segment LED will flash.
»  TheALM output on connector CN I/F is activated. (see Section 5.7.2)

*  OnV-Series amplifiersthe three EXOUT output signals on connector CN |/F represent a 3-bit
error code that can be used for remote diagnostics on ahost PLC or machine controller. (see
Section 5.7.2)

e Theposition error counter is cleared.

9.1.2 Protective Function Descriptions

When afault occursit is stored in the error history as atwo-digit code. The SL amplifiershave an
error history feature that stores the eight most recent error codes in non-volatile FIFO memory.
You can display the error history using the keypad/display on the front of the amplifier (see Section
8.1.1.1) or on a PC using the Monitor screen in the SLconfig software (see Section 8.2). Table 9-1
shows the various error codes and their descriptions. Some errorsrequire cycling the AC power to
the amplifier in order to reset the fault. These errorsare indicated in the table under the “Power
Cycle Reset Required” column. All other errors can bereset using either the alarm clear input (A-
CLR) on connector CN I/F, or the amplifier keypad (see Section 8.1.1.6-Alarm Clear Mode).
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Caution

The SL Series amplifiersand motor s utilize danger ous voltage levels. When troubleshooting
system problems, use appropriate precautions to prevent exposur e to these potentially lethal
voltages. Only experienced personnel with adequate knowledge of the system oper ation

should attempt to diagnose system praoblems.

Table 9-1. Error Codes and Descriptions

Power
. Cycle
PFr Oai(t:.t:)\:]e %rggé Description Reset Corrective Actions
uncti Required
The DC link voltage at Excessive Regenerative Ener gy:
converter exceeds 1) Add regenerative resistor option to amplifier or
approximately 400 VDC decrease the regenerative resistance to alower value
for a230 VAC amplifier (see Section 4.1.2)
or 200 VDC for a115 . )
VAC amplifier dueto 2) Reduce motor deceleration rate by:
excessive regenerative e Increasing deceleration times
Over Voltage | 12 Sgﬁrgi?:uhét%g{?;g ne No «  Reducing top motor speed
0 3) Reduce |oad inertia as seen by the motor by:
e Increasing the gear reduction ratio
¢ Reducing the load mass
4) Counter balance overhung vertical |oads
High AC Line Voltage:
1) Reduce AC line voltage to within specifications
The DC link voltage at 1) Check if AC supply voltage iswithin the allowable
converter drops below range.
153 VDCfor 230 VAC 2) Check the voltage drop on the AC supply lines,
Under Voltage| 13 models or 78 VDC for No |especialy when the servo is accelerating.
115 VAC models due to 3) Check f h | et th
transient power loss ) Chec olranopenp ase or |oose connections on the
(brownout) or low AC power Supply.
line voltage.
Output current of the 1) Check each motor lead, including connector and
amplifier increasesto cables, for ashort circuit after removing power from
450% of rated the system and disconnecting the motor. A shorted
continuous current. The motor or cable should be replaced.
detection circuit fqr this 2) With the motor disconnected from the amplifier,
Over Current | 14 |error hasa 10 psfilter Yes |check for any deterioration of insulation resistance

time constant.

between motor leads (U, V, W) and motor ground (E).
If motor shows leakage to ground, replace the motor.
Recurrence of this error after the above checks
represents amalfunction. Shut off power immediately
and replace the amplifier.

S Series Servo User's Manual — August 2001

GFK-1581B




Protective Functions and Troubleshooting 9

GFK-1581B

Power
. Cycle
?S;?:fit:)\:]e %rg(;)é Description Reset Corrective Actions
Required
Axis continuous current 1) Extend accel eration/deceleration time and/or
demand exceeds machine cycle time (increase dwel| times)
amplifier ratings. 2) Reduce |oad on the motor
3) Reduce machine friction
4) Increase gear ratio as motor speed range allows
16 No 5) Verify tuning. Oscillationsin the motor current may
cause excessive RM S current and motor heating (see
Chapter 7)
6) Counter balance |oads and/or add a holding brake on
vertical axes
7) Replace servo with alarger model
Amplifier Time Protection
Sze Constant (Sec) Torque Limit
— 0,
Overload 30— 100W 500 115%
200 — 5000W 1000 115%
SL Series Over Load Protection Time-Torque Curve
Time(sec)
100 } :ggﬁ‘ﬁaﬁl;‘nggwﬂD‘ES‘SE‘SDKW
\
N
o
10 \\\
1lUU 150 200 250 300 350 400 450
Torue (%)
Errors on encoder wiring 1) Check all wiring and connections between the
(such as broken or loose amplifier and motor encoder for miswiring, shorts or
wire) or encoder open circuits (see Section 4.3 for proper encoder
malfunction wiring).

Encoder Error | 22 Yes 2) Check the encoder power supply voltage directly at
the motor encoder (5VDC +£5%), especially when long
cables are used.

3) Replace the motor.
The watchdog timer on Cycle power on the amplifier to reset. If thiserror
DSP the amplifier DSP occurs again immediately remove power and replace
(Digital Servo theamplifier.
WaEI;:rr;(:og 23 Processor) hastimed out Yes

due to amadfunction.
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Power
. Cycle
?S;?:fit:)\:]e %rggé Description Reset Corrective Actions
Required
Position error exceeds 1) Check if motor runs when position command
the alowable range set (PULS/SIGN inputs) is applied.
by Parameter No.23. 2) Check setting for the Pasition Error Limit using
This error applies only Parameter No.24. Increase the value to the largest
when the amplifier is following error that can be tolerated by the application.
configured for Position . .
Control Mode (see 3) Check seturation of the torque command using the
Parameter No.02) torque monltor output or test point (see Section 5.7.2
for detail onthe IM output). If the voltage on the
monitor reaches approximately 9 VDC the torque
command isin saturation and the motor is no longer
able to keep up with the position command. If
saturation occurs during accel eration:
Pos}_lionr;iltzrror 24 +  Reducetheload inertiaor acceleration rate

No

¢ Increase the gear ratio as motor speed range
alows

¢ Reduce machinefriction

*  Reduce vertica axis counterbalance as motor
continuous rating allows. Counterbaancing
increases inertia seen by the motor but reduces
the torque reguired to oppose gravity

4) Set value of Parameter No.06-Torque Limit to 300%
if itissettoalower value.

5) Verify gain adjussments and increase if possible.
Higher gainsimprove the servo's ahility to follow the
commanded moation profile. (see Chapter 7-Tuning for
details)

6) Disable the Position Error Limit function using
Parameter No. 24. In most positioning applications
you do not want to disable this limit since excessive
position error represents poor servo performance.
Disabling this function can lead to a position error
counter overflow (see Error Code 29).
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Power
. Cycle
PFr Oai(t:.t:)\;]e %rggé Description Reset Corrective Actions
uncti Required
Motor speed exceeded 1) Check if velocity command is excessive (Ve ocity
the limit set by System Control Mode only).
Parameter N0.55 for Z- 2) Check if pulse command input frequency or Pulse
Seriesamplifiersor Command Ratio (Parameter Nos.25 and 26) are too
System Parameter No.35 high (Position Control Mode only).
for V-Seriesamplifiers. . . . .
System parameter can be 3) Check_ if excessive velocity ov_ershoot occurs during
; accel eration due to improper setting of servo gains (see
viewed but not changed ; .
Overspeed 26 by the user. Thislimitis No Chapter 7-Tuning). The speed monitor output or test
; P point (SP) can be used for this measurement (see
typically 1.2 timesthe ; )
rated maximum speed. Parameter N0.08-Speed Monitor Scaling).
4) Verify that the motor power connections on
terminals U, V and W are correct (see Section 4.1-
Wiring to the Amplifier Power Terminals).
5) Make sure that an overhauling load is not back
driving the motor.
Amplifier trips when the Set pulse frequency ratio so that the pulse command
Pul Pulse Command Ratio frequency after applying theratio isless than the
= (Perameter Nos. 25 & maximum pulseinput frequency of 500 kHz for aline
Command 27 ; . No : :
RAio E 26) istoo high. driver or 200 kHz for an open collector interface (see
1o Eror Section 5.5).
Position error exceeds Check the sameitems as Error Code 24 above.
2% (134,217,728)
Counts (quadrature
encoder pulses).
This error should only
Position Error occur if the Position
Counter 29 |Error Limit is disabled No
Overflow by Parameter No.24.
Otherwise, the Position
Error Limit fault (Error
Code 24) should occur
before enough error
accumulates to overflow
the counter.
The watchdog timer on Cycle power on the amplifier to reset. If thiserror
cPU theamplifier CPU has occurs again immediately remove power and replace
Watchd 20 timed out dueto a v the amplifier.
Efrorog malfunction. &
The parameter data read 1) Set dl parameters again and write into EEPROM.
EEPROM from EEPROM memory 2) If severd attemptsto re-save parameter data failsto
Check-sum | 36 [APowerupiscorrupted.| . |correct this error then replace the amplifier.
Error
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Power
. Cycle
PFr Oai(t:.t:)\:]e %rggé Description Reset Corrective Actions
uncti Required
Amplifier trips when 1) Check for errorsin limit switch wiring or in the 1/O
both CCW and CW power supply connected to the CCW/CW inhibit
overtravel inhibit inputs inputs.
CWICEW (CWL & CCWL on 2) If no travel limits are used, the CWL/CCWL inputs
Overtiovel | 3g |conmector CN V) are No |must bedisabled by setting Parameter No.09to 1
activated (turned OFF) (defavlt) or connecting the inputs to COM - with awire
Input Error at the sametime. jumper.
3) Check for excessive start-up delay of the /0O power
supply (12to 24 VDC). This supply should be applied
before AC power to the amplifier.
V-Series only. Range 1) Make sure the servo is disabled (SRV-ON signal
checking during OPEN) before downloading parameters from the
parameter downl oad S config software.
from SL.config detected 2) Check for the following invalid conditions:
Parameter an improper vaue such
R e 84 |asexcessive encoder Yes ¢ Parameter No.OB > Parameter No.OC
g output ratio, torque limit ¢ Parameter N0.06 > Sys. Parameter N0.36
or velocity gain. + 3.2.(Para.03)(Para.32)/Para.31 >32767
S config software
displays “ Download
Error”.
Z-Seriesonly. Amplifier Cycle power on the amplifier to reset. If any of these
trips dueto an error errors occur again immediately remove power and
CPU Stack 97 during power-up self- Yes replace the amplifier.
Error diagnostics.
Amplifier trips dueto an
error during power-up
System Error 98 self-diagnostics. Yes
Hardware error.
Other Error 99 Yes

In order to restart the amplifier after an alarm, remove the source of the error and then reset the
alarm by cycling the power or activating the larm clear signal (A-CLR) as indicated by the value
in the “Power Cycle Reset Required” column in Table 9-1 above.

The overload protection (Error Code 16) may be cleared using the alarm clear signal input after
approximately 10 seconds have e apsed since the alarm was activated.

Note

troubleshooting

When an "Automatic gain tuning error" occurs see Section 7.4-“Automatic Tuning,” for details on

this error.
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Troubleshooting

If an operational problem occurs that isnot caused by one of the protective functions of the
amplifier, check the following list and then take the proper action. Examplesinclude:

Motor does not rotate (see Table 9-2)

Unstable rotation occurs (see Table 9-3)
Poor positioning accuracy (see Table 9-4)
Machine homereference isnot in theright position (see Table 9-5)

Motor speed is limited (see Table 9-6)

Table 9-2. Motor Does Not Rotate

Cause

Check

Possible Causes/Solutions

Errorsinthe main

Isthe power to theamplifier turned on?

If the power is not turned on, the display LEDs do not light up on
front of the amplifier. Check for open circuits, blown fuses or
tripped breakers.

Istheamplifier power supply (R, S, T)

Phaserotation is not important but at least two phases must be

power supply connected properly? connected for the servo to operate.
wiring or motor | The V-Seriesamplifier has separate control NOTE: Single-phase operation of 230 VAC models may require
power cable. power terminals(r, t) . Besurethey are wired | derating.
(see Section 4.1) properly.

Isthe motor power cable connected properly | The phasing on the motor wiring must be correct. If the phase

to the motor and amplifier (U, V, W)? wiring to the motor isincorrect, the motor will not rotate. Verify
continuity and proper connection on each power lead and the
ground wire and correct any errors.

If Parameter N0.09-Overtravel Limit Inhibit | When ether of the overtravel limit inputsis OPEN, torque output

is set to zero (enable the overtravel inputs) in that directionisdisabled. If both inputsare OPEN the motor

then check whether the overtravel limit will not rotate (see Section 5.7.2). If limit switchesare not

switches, inputs CWL and CCWL on the CN | required on the machine set Parameter No. 09 = 1 (default) to

I/F connector, are open. disable the inputs.

Check whether the value of user Parameter If the value of thetorque limit parameter is set to zero, the motor

No.06-Torque Limit is set to zero. does not generate torque. Reset the parameter to a higher value.

Check if the ZEROSPD input is OPEN and When the ZEROSPD input is enabled and not connected to

Parameter N0.17 = 0 (ZEROSPD input is COM-, the amplifier is clamped to zero speed regardless of the

enabled) when the amplifier is configured for | command input level. Thismodeisused to prevent servo drift

Ve ocity or Torque Control Mode. while the motor is stopped. If this function is not required reset
Parameter No17 to zero (default) to disable the ZEROSPD input.

Parameter

configuration or

control input errors

Check whether the value of user Parameter
No.23-Position Error Limit, is set to avalue
closeto"1".

When thisvalueis small, the motor startsto rotate and as soon as
the positioning error limit is exceeded the protective function
activates and stopsrotation of the motor. Increase the parameter
setting to a larger value.

If the amplifier isin Position Control Mode
(see Parameter N0.02) check if the pulse
command inhibit input (INH on connector
CN I/F) or position error counter clear input
(CL on connector CN I/F) is connected to
COM-.

When the INH input is OPEN, the pulse command inputs
(PULS/SIGN) are disabled and the motor will not rotate even if a
command is present. For Velocity or Torque Control Mode, this
input should be |left OPEN.

When the CL input is connected to COM -, the motor will not
rotate even if acommand is present.

Wrong velocity command source is sel ected.

Check the setting for Parameter No.16-Internal/External Velocity
Command Selection. This parameter selects between the anal og
velocity command and theinternal preset speed commands.
Verify that the desred command sourceis sel ected.

Motor brakeis
engaged

If the motor includes the optional holding
brake, check if the brake is set (de-energized).

The motor brake isa spring set, electrically released type. Power
must be applied to release the brake before motionis
commanded. If the brake is engaged whilethe motor is being
commanded to move, the brake may be damaged.
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Table 9-3. Unstable Rotation

Cause

Check

Possible Causes/Solutions

Voltage fluctuation
of the power supply

Check whether the capacity of the power supply or the
transformer istoo small for theload causing excessve
voltage droop.

When the voltage of the power supply istoo low, the
maximum speed of the motor may be reduced causing
poor servo performance.

Pulse command
input noise or
frequency limits
(Position Control
Mode only)

(See Section 5.5)

Check whether command cableis properly shieded and
that the shield is properly grounded

When the countermeasures against noise and signal
crosstalk are not effective, the amplifier may operate
erratically.

Check if thereisany distortion or noise on the
command from the external controller.

When thereis distortion or noise on the command, normal
operation can not be expected since the amplifier can not
differentiate these from thereal command signal. Check
the external controller and wiring again.

Verify that the pul se command frequency does not
exceed the allowable limit based on the command
interface connection type.

The pulse command frequency islimited to 200 kHz for an
open collector interface and 500 kHz for aline driver
interface.

Pulse Command

When operating in Position Control Mode (see
Parameter N0.02), check the value of the Pulse
Command Ratio set by Parameter No. 25 (numerator)

Largeratios (>20) cause a lot of motor movement for a
small command input. Thisleadsto reduced positioning
accuracy and very jerky motion that can excite system

Ratio too high and No.26 (denominator). resonances. Reduce the ratio and increase the pulse

command frequency to obtain higher motor speeds.

Check whether theload inertia is within specified range | When load inertiais beyond the adjustabl e range, lower

of motor inertia (see Chapter 7-Tuning). theload inertia, increase the size of the motor, or change
gear ratio between the motor and load to more closely
match the load inertiato the motor inertia. Large
mismatches inload and motor inertia aggravate system
resonances and can cause servo instability (oscillation).

Check whether thefriction load is excessive. When the friction load is extremely high, hunting dueto a
condition known as*“ gtick/dlip” may occur around the
stopping position. Although this phenomenon isreduced
when the vel ocity loop is configured only for proportional
gain (Parameter N0.04=1000), the positioning error will
increase as aresult of eliminating the integral gain.

L.oad Problems Check if theload changeis excessve. Once tuned for a | If the valueis beyond the adjustable range, lower the load
given load inertia, the servo may become unstableif the | inertia, increase the capacity of the motor, or change gear
load changes appreciably. ratio, etc.

Check whether thereis a mechanical resonance or If...
mechanical binding or failure. Check the motor « Thetorsional stiffness of the coupling or ball screw
coupling, timing belt, gearing, ball screw, etc. istoo low
¢ Thetension or giffness of thetiming beltistoo low
« Backlash in the gearing or ball screw isexcessve
Then the machine may resonate (vibrate) at one of the
natural frequencies of the mechanical sysem. Correct the
mechanicsto increase the resonant frequenciesto at least
500 Hz.
| : Check whether the servo gain settings aretoo high for | Adjust tuning parameters for stable operation:
mproper gain p "
settings the given load conditions. ¢ No.03-Velocity Loop Gain
(See Chapter 7) * No.04-Velocity Loop Integration Time Constant

* No.20-Position Loop Gain

Check the motor
encoder signals

Check installation of the encoder feedback wiring
between the motor and the amplifier and, if used, check
the encoder output signal wiring between the controller
and amplifier for proper shielding and grounding.

When the countermeasures against noise are not effective,
theamplifier may operate erratically. See Sections4.3 and
5.6 for more detail s on the encoder wiring.
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Table 9-4. Poor Positioning Accuracy

Cause

Check

Possible Causes/Solutions

Improper encoder or
pulse command
scaling

When using one of the pulse command input modes,
check whether Parameter No.25-Numerator of Pulse
Command Ratio and No.26-Denominator of Pulse
Command Ratio, are set properly.

This ratio sets the relationship between the number of
command pulses required for one motor rotation. When
the setting of the Pulse Command Ratio isincorrect the
move lengthisalso incorrect. See Section 6.2 for details
on these parameters.

When using an external position controller, check the
encoder resolution configured by the Encoder Output
Ratio (Parameter Nos.0B and 0C).

This ratio sets the resolution of the encoder output signals
used by an external position controller to control the
position of the motor. The best positioning accuracy that
ispossbleis+ 1 count of the configured resolution. Note
that there are 4 counts for each encoder pulse set by this
ratio since the encoder pulses use a quadrature (x4)
multiplication circuit. See Section 6.2 for more details on
these parameters.

Incorrect program
or controller
configuration

Check whether the positioning program and
configuration of the external position controller are set

properly.

Correct the positioning program or configuration of the
external controller. Also, check the gain setting of the
external position controller. Low gain will result in poor
servo performance.

Signal noise

Look for unsuppressed relay coils or other magnetic
circuits or devices that arein operation near the
amplifier or cables.

Check the countermeasures againgt noise. Check the
following signals for evidence of noise:

. Servo enable signal (SRV-ON)

. Clear counter signal (CL)

. Pulse command inputs (PULS & SIGN)

. Motor encoder feedback signals(A, B, Z)

. Encoder output signals (OA, OB, OZ)

Suppress dl relay coils.

Verify that proper countermeasures against noise on
signal cables have been implemented.

Check the countermeasures against noise. Check the
following signalsfor noise:

. Servo enable signal (SRV-ON)

. Clear counter signal (CL)

. Pulse command inputs (PULS & SIGN)

. Motor encoder feedback signals(A, B, Z)

. Encoder output signals (OA, OB, OZ)
Proper shielding and grounding and separation of signal
wiring and power wiring will eliminate the source of most
induced signal noise that may cause erratic operation.

Noise on encoder feedback sgnals

Increase the value of Parameter N0.05-V el ocity Feedback
Filter. This decreases the cutoff frequency of the low pass
filter. Thisreduces signal noise but also reducesthe servo
response (bandwidth).

Incorrect gain
settings

Check if the velocity 1oop is configured for proportional
gain only or hastoo little integral gain.

If Parameter No. 04-Velocity Loop Integration Time
Constant is set to 1000, only proportional gainisused in
the velocity loop. Positioning accuracy at the end of a
move will be decreased and settling time increased if the
gainistoolow. Reduce the value of the time congtant to
increase the integral gain.

The position loop gain istoo small.

If Parameter No. 20-Position Loop Gain istoo small, it
takes longer to position and will have reduced accuracy.
Increase the gain as high as possible while still

mai ntaining good servo stability.

Chapter 9 Protective Functions and Troubleshooting
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Table 9-5. Machine Home Reference is not in the Right Position

Cause

Check

Possible Causes/Solutions

The home offset is
inconsi stent

Unusual operation of the home sensor.

Check the wiring of the home sensor, take proper
countermeasures against signal noise, or replace the home
SENsor.

Check home sensor mounting. It should not be loose or
over-tightened.

Check home sensor for signs of physical damage.

The position of the encoder Z-phase signal and the
home sensor do not overlap.

Move the position of the Z-phase of the encoder to the
middl e of the active position range of the home sensor.

Activerange of the
home sensor istoo

Does the motor dow down around the home position?

Reduce the home speed or increase the active range of the
home sensor.

small
Check shielding and installation of the encoder cable | Take proper measures to prevent noise on the encoder
between the motor and the amplifier (connector CN signals. See Sections 4.3 and 5.6 for more details on the
) SIG) and, if an external position controller isused, encoder wiring.
Noiseonthe Z- | check the encoder output cable shielding and
phase of the motor | ingtalation.
encoder. - - - -

Verify that the waveform of the encoder is normal. If the waveformisabnormal, and if you have taken
appropriate countermeasures agai nst noise, the encoder
may be damaged.

Chattering or Isthere a problem with the home sensor? Try replacing the home sensor.

improper operation
of the home sensor

Verify that the power supply for the home sensor ison
and that no noiseison the signal.

Correct any wiring errors or shielding/grounding problems
with the wiring.

S Series Servo User's Manual — August 2001
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Table 9-6. Motor Speed is Limited

Cause

Check

Possible Causes/Solutions

Position loop gainis
too low

When theamplifier isin Position Control Mode check
the value for Parameter No.20-Position Loop Gain.

If the gain istoo low the position error of the amplifier

will saturate before the desired speed is obtained. Increase
the position loop gain as recommended in Chapter 7-
Tuning.

Veocity loop gainis
too low

When theamplifier isin Ve ocity Control Mode check
the value for Parameter N0.03-Velocity Loop Gain.

If the gain istoo low the velocity error of the amplifier

will saturate before the desired speed is obtained. Increase
the velocity loop gain as recommended in Chapter 7-
Tuning. Also, try increasing the value for Parameter
No.04-Velocity Loop Integration Time Constant.

Pulse command
frequency too high

When in Position Control Mode, the maximum
frequency of the pulse command inputsis limited by
the type of command interface used. An open collector
interface will allow command input up to 200 kHz
maximum whilealine driver interface will allow input
up to 500 kHz. (See Section 5.5)

Reduce the pul se command frequency to within the
allowablelimitsand increase the Pulse Command Ratio
set by Parameter No.25 (numerator) and N0.26
(denominator) as recommended in the description for
these parametersin Chapter 6.

Pulse Command
Ratio istoo low

When in Position Control Mode, Parameter N0.25
(numerator) and N0.26 (denominator) set the Pulse
Command Ratio. Thisratio scalesthe number of
command pul ses required to move the motor one
revolution. (See Chapter 6-Configuration Parameters.)

For a given pulse command input frequency, this ratio
determines the speed of the motor. Increasetheratio
within the limits discussed in the parameter descriptionin
Chapter 6.

Torquelimit set too
low

Check the value for Parameter No.06-Torque Limit and
Parameter N0.07-Torque Limit Inhibit.

If the torque limit istoo low, the servo can not generate
sufficient torque to overcome system friction and loads.
Thelimit is set either by Parameter N0.06 or by thetorque
limit analog inputs (CWTL & CCWTL). Increasethe
limit or disablethe analog torque limit inputs by setting
Parameter N0.07=1 (default).

Acceleration limit
set too low

Check Parameter N0.10-Acceleration Rate Limit.

If the acceleration limit is set too |ow, the motor may not
have sufficient time to achieve the desired speed for short
moves. Increase the acceleration limit.

Ve ocity command
scaling set too low

Whenin Véocity Control Mode check the value of
Parameter No.13-Velocity Command Scaling.

This parameter sets the desired motor speed for a given
command input voltage. If the setting istoo low, the
speed of the motor will be limited.

Chapter 9 Protective Functions and Troubleshooting
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Operation with External Motion Controllers

Overview

The SL Series servos can be used with the GE Fanuc APM 300 or DSM 300 Series mation control
modules for the Series 90™-30 Series PLC or with other third party motion controllers. To assist
you in connecting to these controllers, two termina board assemblies are available for the SL-
Series Servo Amplifiers:

IC800SLTO01 (SL-Series Servoto APM/DSM Interface Terminal Board)

Used to interface the SL-Series Servo Amplifiers with GE-Fanuc's motion control products (the
APM301 and APM302 or the DSM302 with firmware version 1.4 and higher). The terminal board
provides screw terminal connections for many signal's that must be connected to field devices or the
host controller. Signals between the motion controller and servo amplifier pass through the
terminal board assembly and are not brought out as screw terminals. Post-type test pointsare
available for the encoder signals and velocity command signal.

IC800SLTO04 (SL-Series Servo Breakout Terminal Board)

Used with SL-Series amplifiersto provide screw termina connections for interfacing the signals on
the amplifiersto third party position controllers, stepper indexers or host velocity/torque
controllers.

Notes

Each Terminal Board is shipped with DIN-rail mounting feet installed. The parts for converting
the terminal board to panel mounting are included with the terminal board. Ingtructions for
converting atermina board to panel-mount are included later in this appendix.
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SL-Series Servo to APM/DSM Terminal Board

The IC800SLTOOL SL-Series Servo to APM/DSM Terminal Board is used to connect the GE-
Fanuc motion control modules to the SL-Series servo amplifiers. Theterminal board contains one
36-pin connector, labeled APM/DSM, and one 50-pin connector, labeled AMPLIFIER.

If an APM is used for the motion controller, cable IC800SLCAPMO010 (1 meter) or
|C800SLCAPMO030 (3 meters) connects from the APM/DSM connector (PL2) to the axis
connector on the APM faceplate as shown in Figure A-1. If aDSM isused for the motion contral,
cable |IC693CBL324 (1 meter) or IC693CBL325 (3 meters) connects from the terminal board
APM/DSM connector (PL2) to the axis connector on the DSM faceplate as shown in Figure A-2.

For V-Series amplifiers (1000-5000 Watt), servo interface cable IC800SLCIV010 (1 meter) or
|C800SLCIV030 (3 meters) connects from the AMPLIFIER connector (PL1) to the CN I/F
interface connector on the SL Series amplifier. For Z-Series amplifiers (30-750W), servo interface
cable IC800SLCIZ010 (1 meter) or IC800SLCIZ030 (3 meters) connects from the terminal board
AMPLIFIER connector (PL1) tothe CN I/F interface connector on the SL Seriesamplifier as
shown in Figures A-1 and A-2.

The SL-Series Servo to APM/DSM Terminal Board also contains square post test points on the
board to connect monitoring/test equipment during start-up or troubleshooting the system. These
test points provide signal access to the encoder output signals from the amplifier and the analog
vel ocity command signal from the motion controller.

Note

Test/Monitoring equipment should only be connected to the square posts while power to the system
isturned off to prevent damage to the motion controller, amplifier, or motor. Monitoring
equi pment should not be connected during normal operation of the system to prevent these
connections from introducing noise into the command or feedback signas.

Thirty-eight screw terminals are provided on the |C800SLC001 terminal board for connection to
user devices.

Eleven 130V MOVsareingalled between terminal points 11-18 and 29-36 and frame ground (S
terminals) for improved noise suppression.

The I/O terminal s support a wire gauge of 14-28 AWG. Maximum screw torque that should be
applied is 5 inch-pounds.

Note

Two of the screw terminals arelabeled S for Shield. A short earth ground wire should be connected
from one of the S terminals directly to a panel earth ground. The cable shields for any user devices
should be connected to either of the Sterminals.

For ingtallations that must meet IEC dectrical noise immunity standards, the termina board must
be placed in an enclosure (to meet the ESD criteriaonly). For additional information, refer to
Installation Requirements for Conformance to Sandards, GFK-1179.
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Terminal Board to Amplifier Cables: TO SL
1C800SLCIZ010 (1M,30-750W) SERIES
IC800SLCIZ030 (3M, 30-750W)
1C800SLCIV010 (1M, 1000-5000W) SERVO
1C800SLCIV030 (3M, 1000-5000W) AMP
ETNe) Ostar TP1 TP2 AMPLIFIER
N2 (O) Ook TP3 T(ISA o IOEI : - EOI
Ocre SERVO TP5 TP
AXIS 1 7 T?B . APM/DSM
o O 3
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/- -
C
[0]
TO MOTION M O0000000000000O0O0O000O0
PROGRAMMER M IC800SLT001 18[17]16[15]14 131211100 [8[7 66 [a[3[2T1Ts
SL Series Servo ooooooooooooooooooo—|
A {0 DSM/APM (61534 3 e L 30 20 |26 [27 ] 26] 25] 24123 [22 [21 [20]19] 5 |
= Terminal Board )

USER

APM to Terminal Board Cables:
IC800SLCAPMO010(1M)
IC800SLCAPMO030 (3M)

SERIES
SERVO
TP1 TP2 AMPLIFIER
T?S TCP)A i =
o O Pu Ioﬂ .
SERVO TP5 TP6
AXIS 2 TP7_TP8 N APM/DSM
[w—]lo)
e}
O00000000O0O0O0O0O0ODOOO0OO
1C800SLT00L 18]17]16T15]14J13T12]1aJ10f o[8[ 76 5 [aJ3T2J1 s
SL Series Servo O00000O00OO0O0O0O0OOOOOOOO
to DSM/APM R I D D 2 P 6 3 23 P A AN R Y
Terminal Board PL3

USER
110

Figure A-1. APM300 Interface to IC800SLT001 Terminal Board
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Figure A-2. DSM302 Interface to IC800SLT001 Terminal Board

The function assigned to each screw terminal of the IC800SLT001 terminal board varies depending on
the GE Fanuc motion controller used. Some of the I/O functions available on the SL amplifiersare not
available on screw terminals since these functions typically are not required when used with an externa
position controller. Tables A-1through A-3 below show the terminal functions for each controller
option.
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Table A-1. IC800SLT001 Screw Terminal Assignments for APM Standard Mode (See Figure A-1, A-3 & A-4)

APM To Terminal Block Interface Amplifier To Terminal Block
(Standard M ode Only) Interface
B From To SL Amplifi
.. plifier CN I/F
Screw Circuit Type From TB ToAPM Module TB Connector
Termina PL2 | axisi(a) | Axis2@®) | P Signal
Conn Pin . i Conn -Seri -Seri
Signal Name Signal Name o V-Series | Z-Series Name
+5V Power A9 +5V +5V
-10V Analog Input 18 18 33 CWTL
20 +10V Analog Input 16 16 34 CCWTL
3 +/-10V Analog B1 Reserved AIN (+)
21 Differential Input A2 Reserved AIN ()
4 DSM only
22 DSM only
STROBEL (+)/
5 | svDiffeetia mpuon | B3 | Slor(y ) | CTLo
Axis 1 and 5V Single- STROBEL (/
Ended Outputs on Axis 2 :
24 p Ad CTLO1 () CTLO09
STROBE2 (+)/
6 | svDiffeetia mputon | B2 | Sloncy) | CTL2
Axis1and 5V Single- STROBE2 (]
Ended Outputs on Axis 2 .
25 p A3 CTLOZ () CTL11
7 +/-10V Analog Output 42 42 36 IM
8 +/-10V Analog Output 43 43 16 SP
13, 17,
19, 23,26 ov Al, B8 ov ov 45, 46 17 35 GND
9 DSM only
27 DSM only
10 DSM only
28 DSM only
11 24V Positive Logic Input B5 OT1+/CTLO5 | OT2+/CTLO7
29 24V Positive Logic Input A5 OT1-/CTLO6 | OT2-/CTLO8
- . HOME1/ HOME2/
12 24V Positive Logic Input A6 CTLO3 CTLO4
Common for inputs on
30 Terminals 11, 12, and 29 B4 INCOM1 INCOM2
13 24V Active Low Output 35 35 27 SRDY
14 24V Active Low Output 37 37 26 ALM
15 24V Negative Logic Input 31 31 31 A-CLR
16 24V Negative Logic Input 29 CWL
17 24V Negative Logic Input 30 CCWL
18,31, & +24VDC User Power 7 7 11 COM+
32 Input
26 26 ZEROSP
33, 34,35, | Common for the24 VDC 34, 36,
& 36 Power Input 38, 41, 41 28 COM-
26
S (2 pins) Cable Shield B12 SHIELD SHIELD 25,50 | 25,50 18 FG
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Table A-2. IC800SLT001 Screw Terminal Assignments for APM Follower Mode (See Figure A-1, A-5 & A-6)

B

APM To Terminal Block Interface
(Follower M ode Only)

Amplifier To Terminal Block

Inter face

Screw Circuit Type From TB ToAPM Module Ftl'og o ég:ﬁ]“ef;if)rCN g
Terminal PL2 Axis1(A) | Axis2(B) | PL1 .
ConnPin|  Signal | Signal Name | Conn | v-Series | z-Series| S9"
Name Pin Name
+5V Power A9 +5V +5V
-10V Analog Input 18 18 33 CWTL
20 +10V Analog Input 16 16 34 CCWTL
3 5V Differential Input on B1 z3(+)/ AIN (+)
Axis 1 and +/-10V Analog CTLO2 (+)
o1 Differential I2nput on Axis A2 éféz) z_) AIN (5)
4 DSM only
22 DSM only
5 ) ) B3 A3 (+) Reserved
5V Differential Input
24 A4 A3 (-) Reserved
6 ) ) B2 B3 (+) Reserved
5V Differential Input
25 A3 B3 (-) Reserved
7 +/-10V Analog Output 42 42 36 IM
8 +/-10V Analog Output 43 43 16 SP
19,23, 26 ov AL B8 ov ov fg o 35 GND
9 DSM only
27 DSM only
10 DSM only
28 DSM only
11 24V Positive Logic Input B5 DRQ#E%S K/ DRE:VTEL%;D K/
29 24V Positive Logic Input A5 H(?T'\ng’ / CcTLo8
12 24V Positive Logic Input A6 H(?T'\C (I)E; / H(?T'\C gjl
o | mmentormen | e | meow | meow
13 24V Active Low Output 35 35 27 SRDY
14 24V Active Low Output 37 37 26 ALM
15 24V Neg Logic Input 31 31 31 A-CLR
16 24V Neg Logic Input 1 1 29 CWL
17 24V Neg Logic Input 2 2 30 CCWL
18, ??21 & +24VD(€$J;€Jifeodv)ver Input 7 7 11 COM+
26 26 ZEROSPD
33,& 31,635, Commgmoerr tlrr:(; §t4 VDC 3436, " - o
38,41,
S(2 pins) Cable Shield B12 SHIELD SHIELD 25,50 | 25,50 18 FG
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Table A-3. IC800SLT001 Screw Terminal Assignments for DSM Analog Mode (See Figure A-2 & A7)

DSM To Terminal Block Interface Amplifier To Terminal Block
5 (Analog M ode Only) Inter face
Screw Circuit Type ToDSM Module From ToSL Amplifier CN I/F
Terminal From TB B Connector
PL2 . Axis2(B) | PL1 -
Conn Pin AXISl(A) Signal Name | €ONN | \/.Serjes | Z-Series Signal
Signal Name Pin Name
+5V Power 4 P5V_ENC P5V_ENC
-10V Analog Input 18 18 33 CWTL
20 +10V Analog Input 16 16 34 CCWTL
+/-10V Analo AIN1P_B
3 Differential Inp?Jt ! AINIP_A N
21 25 AINIM_A AINIM_B
+/-10V Analo AIN2P_B
4 Differential Inp?Jt 8 AINZP_A N
22 26 AIN2M_A AIN2M_B
5 5V Single-Ended 1/0 9 105_A 105_B
24 5V Single-Ended 1/0 10 106_A 106_B
6 5V Single-Ended 1/0 11 107_A 107_B
25 5V Single-Ended 1/0 12 108_A 108_B
+/-10V Analog Output 42 42 36 IM
+/-10V Analog Output 43 43 16 SP
22,23, 27, ov 13, 17,
19, 23,26 ov 28, 29, 30 ov 45, 46 17 35 GND
9 5V Differential Output 13 OUT2P_A OUT2P_B
27 31 OUT2M_A OUT2M_B
10 5V Differential Output 14 OUT3P_A OUT3P_B
28 32 OUT3M_A OUT3M_B
11 24V Positive Logic Input 16 IN9_A IN9_B
29 24V Positive Logic Input 34 IN10_A IN10_B
12 24V Positive Logic Input 17 IN11_A IN11 B
Common for Inputs on INCOM_B
30 Terminals 11, 12’,) and 29 % INCOM_A -
13 24V Active Low Output 5* IN4_A IN4_B 35 35 27 S-RDY
14 24V Active Low Output 37 37 26 ALM
15 24V Negative Logic Input 18 OUT1P_A OUT1P_B 31 31 31 A-CLR
16 24V Negative Logic Input 29 CWL
17 24V Negative Logic Input 30 CCWL
18,31, & +24VDC User Power
32 Input (Required) ! ! 1 coM+
33,34,35, | Common for the24 VDC 26 2 ZEROSPD
’& ?:6 ' Power Input 36 OUTIM_A OUTIM_B | 34, 36, . 28 COM.-
38,41,
S (2 pins) Cable Shield B12 SHIELD SHIELD 25,50 | 25,50 18 FG

* Pin 5 of the DSM Connection is connected to the output of an opto-coupler circuit driven by the SSRDY signal from the
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amplifier.
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/0 Wiring and Connections

Thefigure below illustrates the functional connections for the IC800SLT001 terminal board when
an APM in Standard Mode is used for the motion controller on Axisl. For optional motor brake
wiring, please see Section 2.6 of Chapter 2.

NEGATIVE POSITIVE
Terminal OVERTRAVEL OVERTRAVEL
Block LIMIT SWITCH HOME SWITCH* ~ LIMIT SWITCH
Terminal D’ """""""" “ """
Number : ! ——ey :
29 OT1-/CTLO6 /I/}/ . .
" HOME1/CTLO3 |
OT1+/CTLO5
11
INCOM1
30 |
1 L - +
19 ov 24 VDC
5 STROBE1+/CTLO1+ N o
[
1
24 STROBE1-/CTLO1- L Driver
T 1
: : General Purpose 5V
STROBE2+/CTL02+ L Inputs
6 T 5V
25 STROBE2-/CTL02- L Driver
L
s SHIELD E
RN
1
’0 CCWTL - o
ov >< o >< +10V ANALOG INPUT
19 * — O
1
: i © 10V ANALOG INPUT
CWTL [
2 T O
SHIELD Lo’
S ,"‘
7 M - 'e)
2 ov >< o >< +/-10V ANALOG OUTPUT
SP i ! ©
8 ; ! o
P +/-10V ANALOG OUTPUT
T O
l\ 7
18 COM+
COM- 24VDC USER POWER INPUT
36 —
32 COM+
y ALM LOAD
31 COM+
'3 S-RDY LOAD
5 A-CLR | |
[ |
33 COM-
16 CWL | |
[ |
34 COM-
17 CCWL | |
[ |
35 COM-

* Note: Home Switch may be N.O. or N. C. depending upon application

Figure A-3. IC800SLT001 Terminal Board Wiring Diagram: APM Standard Mode Axis 1
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Thefigure below illustrates the functional connections for the terminal board when an APM in
Standard Mode is used for the motion controller on Axis2. For optiona motor brake wiring,
please see Section 2.6 of Chapter 2.

NEGATIVE POSITIVE
Terminal OVERTRAVEL OVERTRAVEL
Block LIMIT SWITCH HOME SWITCH* LIMIT SWITCH
Terminal (L FTTTTTTTTTTTL Tl FTTTTT
Number : : — :
29 0T2-/CTLO8 J/l/ |_{ :
1 HOME2/CTLO04 |
0T2+/CTLO7
11
INCOM2
30 ]
1 | +5V B +
19 ov 24 VDC
N
24 CTLO09 { ! o
1
1
1
5 CTL10 : | {Tforo ——@ General Purpose 5V
25 CTL11 ; : @_‘. Outputs
6 =L Lo (o 1—¢
o0V ] !
23 —
1
s SHIELD el
AIN+ P Ie)
3 >< [ >< GENERAL PURPOSE
21 AIN- o O */-10V DIFFERENTIAL ANALOG INPUT
'\‘,'
LY
CCWTL i o)
20 [
ov o +10V ANALOG INPUT
19 T — O
1
—1 O
>< Lo >< -10V ANALOG INPUT
) CWTL - o
SHIELD ‘o’
S /t\l
l
7 IM ! H o)
oV >< . >< +/-10V ANALOG OUTPUT
26 " "
SP . ©
8 — O
>< o >< +/-10V ANALOG OUTPUT
\ U
18 COM+ N
COM- 12-24VDC USER-SUPPLIED POWER INPUT (REQUIRED FOR OPERATION)
36 —
0 COM+
" ALM LOAD
+
a1 COM
, S-RDY LOAD
1
5 A-CLR | |
[ |
33 COM-
" CWL | |
[ |
34 COM-
. CCWL | 1
[ |
35 COM-

* Note: Home Switch may be N.O. or N. C. depending upon application

Figure A-4. 1C800SLT001 Terminal Board Wiring Diagram: APM Standard Mode Axis 2
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Thefigure below illustrates the functional connections for the terminal board when an APM in
Follower Mode is used for the motion controller on Axisl. For optional motor brake wiring, please
see Section 2.6 of Chapter 2.

. AXIS 1
T [
Block HOME SWITCH"
Terminal MASTER AXIS [}----- AXIS 1
Number HOME SWITCH | < > DRIVE OK
29 HOMES3/CTLO06 /V |_{ '
» HOMEL/CTLO3 |
DRIVEL OK/CTLO5
11
INCOM1
30 I
- +
24 VDC
+5V ’/"‘\I
1 X+ X
1
19 ov : !
A3+ 1 :
> T
24 A3- | 1
T T
B3+ . MASTER ENCODER
6 —
. Lo X+ X
1
X 73+/CTLO2+ L
T T
]
’ 23-1CTLO2- >< L ><
T T
s SHIELD o
Y
CCWTL N o
20 | \
oV o +10V ANALOG INPUT
19 T — O
1
— o)
>< Lo >< -10V ANALOG INPUT
CWTL ;! o
2 ' T
N /
S /t\l
l
, IM Ak o
oV >< b >< +/-10V ANALOG OUTPUT
26 L
sp ot O
8 — O
>< v >< +/-10V ANALOG OUTPUT
\ U
18 CoM+ N
COM- 12-24VDC USER-SUPPLIED POWER INPUT (REQUIRED FOR OPERATION)
36 —
32 COM+
" ALM LOAD
31 COM+
, S-RDY LOAD
1
5 A-CLR | |
[ |
33 COM-
16 cwL [
[ |
34 COM-
. cocwL |
[ |
35 COM-

* Note: Home Switch may be N.O. or N. C. depending upon application

Figure A-5. IC800SLT001 Terminal Board Wiring Diagram: APM Follower Mode Axis 1
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Thefigure below illustrates the functional connections for the terminal board when an APM in
Follower Mode is used for the motion controller on Axis2. For optional motor brake wiring, please
see Section 2.6 of Chapter 2.

- AXIS 2
T |
ook HOME SWITCH*
Bloc GENERAL "
Terminal PURPOSE |—._-|' AXIS 2
Number SWITCH INPUT ! D —— DRIVE OK
29 CTLO8 J/l/ |_{ :
1 HOME2/CTLO04 |
DRIVE2 OK/CTLO7
11
INCOM2
30 ]
1 | +5V B +
19 ov 24 VDC
S SHIELD -
-~
AIN+ .
: O
3 >< [ >< GENERAL PURPOSE
21 AIN- P O */-10V DIFFERENTIAL ANALOG INPUT
T
\‘,,
TN
CCWTL | o)
20 [
oV >< P >< +10V ANALOG INPUT
19 T (—
—L O
>< - >< -10V ANALOG INPUT
CWTL [
2 ' T O
\tl
S
|M ’/ \l
7 ' O
>< I >< +/-10V ANALOG OUTPUT
S — o
SP
8 — O
>< v >< +/-10V ANALOG OUTPUT
\\ /I O
18 COM+
% COM- 12-24VDC USER-SUPPLIED POWER INPUT (REQUIRED FOR OPERATION)
32 COM+
1 ALM LOAD
31 COM+
13 S-RDY LOAD
5 A-CLR I I
33 COM- |
16 [ I I
34 COM- |
17 CCwWL I I
35 COM- |

* Note: Home Switch may be N.O. or N. C. depending upon application

Figure A-6. 1C800SLT001 Terminal Board Wiring Diagram: APM Follower Mode Axis 2
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Thefigure below illustrates the functional connections for the terminal board when aDSM in
Analog Mode is used for the motion controller. For optional motor brake wiring, please see Section

2.6 of Chapter 2.
NEGATIVE POSITIVE
Terminal OVERTRAVEL OVERTRAVEL
Block LIMIT SWITCH HOME SWITCH* LIMIT SWITCH
Terminal |:|' """""" ‘L,—_|' """""
Number ! D —— !
29 IN10_A (OT-) /I/}/ H
" IN11_A (HOME) |
IN9_A (OT+)
11
INCOM_A
30 |
1 +5V A N
ov
19 B 24 VDC
4 Ay
5 105_A (STROBE1+) ! \ >\15V SINGLE-ENDED
DRIVER
S ERID
24 106_A (STROBE2+) L 5V SINGLE-ENDED
1 1
oV T >< DRIVER
23 T T
SHIELD ‘o
S ‘/7\l
3 AINIP_A (AIN1+) L o
>< . >< GENERAL PURPOSE
21 AINIM_A (AIN1-) P O +/-10V DIFFERENTIAL ANALOG INPUT
—
4 AIN2P_A (AIN2+) o o
T GENERAL PURPOSE
22 AIN2M_A (AIN2-) - O */-10V DIFFERENTIAL ANALOG INPUT
1 1
Sl
OUT2P_A (OUT2+) ro
9 — GENERAL PURPOSE
27 OUT2M_A (OUT2-) ! ! A 5V DIFFERENTIAL OUTPUT
OUT3P_A (OUT3+) o
10 T >< GENERAL PURPOSE
28 OUT3M_A (OUT3-) - 5V DIFFERENTIAL OUTPUT
l\,or\’l
20 CCWTL . o
[
19 oV >< v >< o +10V ANALOG INPUT
1 L
ro © -10V ANALOG INPUT
2 CWTL b o
s SHIELD ‘\A,/'
/‘\
7 IM S0 o
26 ov : : o +/-10V ANALOG OUTPUT
8 SP i i o
>< . >< +/-10V ANALOG OUTPUT
\ !
18 CoM+ N
36 COoM- 12-24VDC USER-SUPPLIED POWER INPUT (REQUIRED FOR OPERATION)
32 COM+
14 ALM LOAD
A-CLR
15 ||
33 coM- |
16 cwL I I
34 COoM- |
ccwlL
17 I I * Note: Home Switch may be N.O. or
35 COM- | N.C. depending upon application

Figure A-7. 1C800SLT001 Terminal Board Wiring Diagram: DSM Analog Mode
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A3l

GFK-1581B

IC800SLT001 Mounting Dimensions

The IC800SLT001 Terminal Board assembly is designed for either panel mounting or DIN-rail
mounting. See the section “Converting Termina Boardsto Panel Mounting” later in this chapter.
Dimensionsfor both mounting styles are shown in Figure A-8 below.

+—3.05" (77mm) —————»
. . 8 A
gOIEO . ga%g%aga
oo [l © 030308 0303
a : ' . o
— 5| O S
¢ O H
H sl O
O R o o
R I L
Hoflo] |
Height ERR= g > z
Above Panel 3 o H o = 3 4.45"
2.1" (52mm) |28 o B g T | (112.5mm)
o 9 2 m
5O o = T
13| © Nie)
2O o 0,
5 o H L~
N =l O
¥ o H
= o [ ©
¥ o H
™ ~ O
sl o H
o [ ©
5 O o
» ol
A4
DIN-Rail Mount
3.05" (77mm) —————»|
/
75N
NZ ]
] A
o [ © 030303 0¥Q3F
i ' . . ]
T 5| O 2
2 O 5
i s O 2
EIRCR m IS 13 =
ol B
gl O (@)
5o [f©° m=a]
2 o ¥] © > >
Height - o Flo T S
Above Panel | [ oo % C 4.45"
1.55" (39mm) [P < [+ o ) A |(12.5mm)
& O [7] o =< Pyl
% O N
o [ O = 4.93
5o 1 © o) @ (125.2mm)
ISl *| O L~ 4
S IS 5.45"
ol P (137.9mm)
3l o A
= -l o
5 O [ o
» Ol
¥
0.368" (9.3mm) Counterbore Dia. f> / Y
0.176" (4.5mm) Thru. Dia. \
— — 0.76" (19.4mm)

Panel Mount
Figure A-8. IC800SLT001 Terminal Board Mounting Dimensions
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A3.2

Test Points

The IC800SLT001 terminal board includes nine post —type test points for monitoring pass through
signalsthat are not available on screw terminas. Connectionsto the test points should only be
made when power isremoved from the system. Be careful not to short adjacent test points
together. The function of each test point is defined below. Also, be awarethat these test points are
not positioned in numerical order on the terminal board.

Note

Test/Monitoring equipment should only be connected to the test point posts while power to the
system is turned off to prevent damage to the motion controller, amplifier, or motor. Monitoring
equi pment should not be connected during normal operation of the system to prevent these
connections from introducing noise into the command or feedback signas.

I;ro?ﬁt TP1 TP2 TP3 TP4 TP5 TP6 TP7 TP8 TP9
Veloit Velocity Encoder | Encoder | Encoder | Encoder | Encoder | Encoder Signa
Function Commar): d Command Output Output Output Output Output Output Common
Common +0A -OA +OB +0Z -0z -OB (GND)

S Series Servo User's Manual — August 2001 GFK-1581B
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A4l

Breakout Terminal Board (IC800SLT004)

The IC800SLT004 Breakout Terminal Board is used to provide screw terminal connections for the
interface signals on the SL Seriesamplifiers. Thisterminal board provides a convenient interface to
third party motion controllers, sepper indexers or velocity/torque controllers.

The terminal board contains a single 50-pin connector, labeled AMPLIFIER (PL1). For V-Series
amplifiers (1000-5000Watt), servo interface cable |C800SLCIV010 (1 meter) or IC800SLCIV030
(3 meters) connects from the AMPL I FIER connector (PL1) to the CN I/F interface connector on
the SL Series amplifier. For Z-Series amplifiers (30-750W), servo interface cable |C800SLCIZ010
(1 meter) or IC800SLCIZ030 (3 meters) connects from thetermina board AMPLIFIER connector
(PL1) to the CN I/F interface connector on the SL Series amplifier

Fifty-four screw terminals are provided on the Breakout Terminal Board for connectionsto the
amplifier’sinterface signals.

Twenty-one 130V MOVsareinstalled between termina points 11-18 and 29-36 and frame ground
(Sterminals) for improved noise suppression.

The I/O terminal's support a wire gauge of 14-28 AWG. Maximum screw torque that should be
applied is 5 inch-pounds.

Note

Two of the screw terminals arelabeled S for Shield. A short earth ground wire should be connected
from one of the S terminals directly to a panel earth ground. The cable shields for any user devices
should be connected to either of the Sterminals.

For ingtallations that must meet IEC el ectrical noiseimmunity standards, the Breakout Terminal
Board must be placed in an enclosure (to meet the ESD criteriaonly).

For additional information, refer to Installation Requirements for Conformance to Sandards, GFK -
1179.

Terminal Functions

TableA-4. 1C800SLT004 Terminal Board Screw Terminal Assignments

B

Screw
Terminal

Amplifier To Terminal Board Interface Connection
B V-Series Amplifier Z-Series Amplifier

PL1 Conn. CNI/F CNI/F
Pin Terminal Terminal

Circuit Type

Signal Name Signal Name*

1

Open Collector Output 19 19 Ccz 4 Ccz

20

23 23 Ooz+ 1 Ooz+
24 24 Oz- 2 Oz-

5V Line Driver Output

3

21

48 48 OB+ 21 OB+
49 49 OB- 22 OB-

5V Line Driver Output

4

22

21 21 OA+ 19 OA+
22 22 OA- 20 OA-

5V Line Driver Output

5

23

High Speed Opto Input S 6 SIGN2 7 SIGN2
(220 ohm in series) 6 5 SIGN1 8 SIGN1

GFK-1581B
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Amplifier To Terminal Board Interface Connection

B
Screw Circuit Type B V-Series Amplifier Z-Series Amplifier
Terminal PL1Conn.| CNI/F : CNIF |
Pin Terminal Signal Name Terminal Signal Name*
6 H|gh Speaj Opto |nput 3 4 PULS2 5 PULS2
24 (220 ohm in series) 4 3 PULSL 6 PULSL
7 +/-10V Analog Input 14 14 SPR/SPL 14 SPR/SPL
25 Signal Ground 15 15 GND 15 GND
8 24V Negative Logic Input 1 1 CWL 29 CWL
26 24V Negative Logic Input CCWL 30 CCWL
9 24V Active Low Output 40 40 TLC
10 24V Active Low Output 11 11 BRK-OFF
. S-RDY/ ZSP/
11 24V Active Low Output 35 35 SRDY 27 BRK-OFF
12 24V Active Low Output 8 8 EXOUTO
13 24V Active Low Output 9 9 EXOUT1
14 24V Active Low Output 10 10 EXOUT2
27 24V Active Low Output 39 39 COIN 25 COIN
28 24V Active Low Output 12 12 ZSP
29 24V Active Low Output 37 37 ALM 26 ALM
36 -12VDC Power Out, 20mA max. 47 47 -12v
37 +12VDC Power Out, 20mA max. 20 20 +12V
38 +/-10V Analog Output 42 42 IM 36 IM
39 +/-10V Analog Output 43 43 SP 16 SP
41 -10V Analog Input 18 18 CWTL 33 CWTL
CCWTL/ CCWTL/
a2 +10V Analog Input 16 16 TROR 34 TROR
a4 24V Negetive Logic Input 27 27 P-CON
45 24V Negetive Logic Input 28 28 INTSPD
46 24V Negative Logic Input 31 31 A-CLR 31 A-CLR
47 24V Negetive Logic Input 33 33 INH 9 INH/INTSPD1
48 24V Negetive Logic Input 30 30 CL 13 CL/ INTSPD2
49 24V Negative Logic Input 26 26 ZEROSPD 10 ZEROSPD
50 24V Negetive Logic Input 29 29 SRV-ON 12 SRV-ON
. ) C-MODF/
51 24V Negative Logic Input 32 32 CMODE 32 GAIN/ P-CON
18, 19, 40, : 13, 17,44, | 13,15, 17, 13, 15, 17,
13 Signal Ground 45, 46 44, 45, 46 GND 35 GND
15, 16, 17 +24VDC User Power Input 7 7 COM+ 11 COM+
30, 31, 32,
33,34 35, | commonforthe24VDC | 4y 34 34 41 COM.- 28 COM-
50 Power Input
S (2 pins) Frame Ground (Cable Shield) 25,50 25,50 FG 18 FG

* Some pins on the Z-Series amplifier s (30-750 W) have multiple functions. The function of these pins

is dependent on the setting for Parameter No.3F.

S Series Servo User's Manual — August 2001
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IC800SLT004 Mounting Dimensions
The IC800SLT004 Terminal Board assembly is designed for either panel mounting or DIN-rail
mounting. See the section “Converting Terminal Boards to Panel Mounting” later in this chapter.
Dimensionsfor both mounting styles are shown in Figure A-9 below.
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—»

Panel Mount
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Figure A-9. IC800SLT004 Breakout Terminal Board Mounting Dimensions

Appendix A Operation with External Motion Controllers

A-17



A-18

A5

A51

AS5.2

/0 Wiring

I/O Cable Grounding and Separation

Properly routing signal cables, amplifier power cables and motor power cables in addition to
installation of proper Class 3 grounding will insure reliable operation. Typically, Class 3
grounding specifies a ground conductor with a minimum wire diameter that islarger than the
power input wire diameter, connected via a maximum 100 ohm resistance to an earth ground.
Consult local eectrical codes and ingall the system in conformance to local regulations.

When routing signd lines, separate them from the amplifier input power lines and motor power
lines. Table A-5 indicates how to separate the various cables.

Table A-5. Cable Separation

Group Signal Action
Amplifier Power Separate by a minimum 4 inches (10cm)
Motor Power from group “B” signals by bundling
A Master Control Contactor separately or use e ectromagnetic shielding

(grounded stedl plate) between signal types.

(MCC) Call (TheMCC Use a noise suppressor for MCC cail.

switches amplifier input power)

APM/DSM to Terminal Board | Separate by a minimum 4 inches (10cm)
Cable (IC800SLCAPMxxx or from group “A” signas by bundling

1C693CBL 32x) separately or use e ectromagnetic shielding

B Termina Board to Amplifier (grounded sted! plate) between signd types.
Interface Cable Terminate al required individual cable shield
(1C800SLCIXxXXX) grounds and grounding bar connections as

shown in Chapter 4-"Wiring"

Signal Cable Grounding

The signal cables used with the SL Series amplifiers and DSM 302 motion controller contain
shields that must be properly grounded to ensurerdiable operation. Figures A-10 and A-11 below
show cable grounding recommendations for typical installations. The following points should be
considered:

1. For ingallations using the DSM motion controller, the DSM 302 faceplate ground wire must be
connected to areliable panel ground. Thiswireisincluded with the DSM controller.

2. ThelC800SLTOO0L and IC800SLT004 Terminal Boards provide two screw terminals labeled S
(shield). A short ground wire must be connected from one of the Sterminalsto areliable
panel ground.

3. For ingallations which must meet IEC dectrical noise immunity standards (CE Mark), cable
shield grounding clamps (A99L-0035-0001) and a grounding bar (44B295864-001) must be
used at the SL-Series amplifier end of the servo amplifier interface cable (IC800SLCIZ0xx or
|C800SLCIV0xx) and the DSM end of the DSM control cable (IC693CBL324/325). See
Figure A-12 for details on grounding bar and clamp.
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For additional information, refer to Installation Requirements for Conformance to Sandards, GFK -
1179, and Appendix B of this manual.

DSM I|302

-

0 A

90-30

CPU 341| MDL Al O MDL AO

HIGH
CAPACITY

POWER
SUPPLY

Il
1l

I U010

Faceplate Shield Ground Wire/v

Grounding Bar 44B295864-001 and
—Grounding Clamp A99L-0035-0001

(Always Required) i
DSM302 to Terminal =

Block Shielded Cable —+

(Required for CE Mark Installation)

‘v

T

Strobe and Limit -
Switch Signals

Ground Wire to "S" Terminal
(Always Required)

IC800SLTO001 i
Terminal L
Board Terminal Block to Servo Amp
(SL-Series Shielded Cable

Servo to J\
APM/DSM)

Grounding Bar
44B295864-001
Grounding Clamp
A99L-0035-0001
(Required for CE

Mark Installation)

Vv

Figure A-10 Cable Grounding for installations using a DSM300 Series Motion Controller
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Terminal Block to Servo Amp KL
Shielded Cable
* S A
M
. ) \ P
Ground Wire to "S" Terminal
(Always Required) IC800SLT004 L
Breakout =
Terminal
Board Grounding Bar
- 44B295864-001

Grounding Clamp
A99L-0035-0001
(Required for CE
Mark Installation)

Motion Controller,
Strobe, and Limit )
Switch Signals

Figure A-11. Cable Grounding for Installations Using the IC800SLT004 Breakout Terminal Board

Clamp Detail

Cable 40 (1.57)
GE Fanuc to
Motion Cable ~ 80 (3.15)
Controller Grounding

Clamp

% 9.84
v, 851
% le—1.38—
72
Cable Grounding— 1_|11 - — &}
Clam | os8 \
P

p
(A99L—OOBS—OOV

Exposed Cable
Shield/Braid

Kl
K

Grounding Bar
(44B295864-001)

Holes (2) — 7/32 dia.

Figure A-12. Detail of Cable Grounding Clamp (A99L-0035-0001) and Bar (44B295864-001)
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A53 Converting Terminal Boards to Panel Mounting

The SL-Series Servo to APM/DSM terminal board is shipped configured for DIN-rail mounting.
The ingructionsin this section guide you in converting the board to its optional pand mounting
configuration.

The following table and drawings describe the various components used in either the DIN-rail or
panel mount assembly options and show a side view of the board configured for DIN-rail mounting

TableA-6. Terminal Board Assembly Components

Plastic Component Part Number Description Quantity Mounting Option
UMK-BE 45 Base Element 2 DIN, Pand
UMK-SE 11.25-1 Side Element 2 DIN, Pand
UMK-FE Foot Element 2 DIN
UMK-BF* Mounting Ear 2 Panel

* Parts shipped with terminal boards for optiona panel mounting.

303
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] - UMK-EE 45 Iyl .5-5) UMEK-FE
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| Al | UMK-BF § ;

= !

1.02 18 = i = }
(25.9) "| |" (4.6) @ o

i

+
(=]
e
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J—

S 155
@ UMEK-SE 11.25-1

Figure A-13. Terminal Board Mounting Base Assembly Drawings
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Holefor inserting
mounting ear for panel
mounting option

Figure A-14. Terminal Board Assembly Side View (DIN-rail mounting foot installed)

The following procedure should be used to convert the IC800SLTO01 or IC800SLT004 termina
board to its panel mounting form. Remember to save dl removed parts for possible conversion
back to DIN-rail mounting at alater date.

1. Carefully remove one UMK-SE 11.25-1 side element from the UMK-BE 45 base element. If a
screwdriver or other device is used, exercise extreme caution to avoid damaging either the
plastic parts or the circuit board.

2. Slidethe UMK-FE foot element off the base element. Save this part for possible future usein
converting the terminal board back to its DIN-rail mounting configuration.

3. Snap the side dement, removed in step 1 above, back into the base el ement.

4. Insert one UMK-BF mounting ear into the appropriate two holes in the side element as shown
in Figure A-14. Notein Figure A-13that the mounting ear has arecessed hole for inserting a
(user-supplied) screw for mounting the terminal board. The recessed hole should face upwards
to accommodate the head of the mounting screw.

5. Repeat steps 1-4 above for the other side of the terminal board.
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CE Installation Requirements

Compliance with EC Directives (CE Mark)

EC Directives areissued by the European Council and are intended for the determination of
common technical requirements and certification procedures within the European community. The
texts of the directive are restricted to the essential requirements. Technical detailsare or will be
determined by European harmonized standards.

After verification, affixing a CE mark certifies the conformity to the EC directive. Within the EC
there are no commercial barriers for a product with the CE mark.

AC servo is considered a component in the EC directive that will be built in machinery and
equipment. For thisreason, a supplier of AC servosisnot required to affix the CE mark on the
product.

However, to facilitate compliance with the Machinery Directive, the SL Series servos are designed
to comply with the standards associated with Low-V oltage and EMC Directives.

For additional information, please refer to GE Fanuc publication GFK-1179, Installation
Requirements for Conformance to Standards.
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B.2

B.2.1

Peripheral Devices

Control Cabinet

M _ g Line Noise Filter Controller

| 12-24vDC Insulated

Power Stpply CN-I/F
* Connector
Insulated
Transformer SL Servo
AC Power Amplifier SL Servo
Supply Motor

@— cireuit Noise Filter g 3
Breaker e I 7 W I
et ﬁ_fl

Surge
Protector

CN-SIG

Protected Ground (PE)

Figure B-1. Peripheral Devices Required for System Compliance

Installation
Single-phase, 100 to 120V, +10% to -15% , 50/60Hz (Z-
Voltage Seriesonly),
Three-phase, 200 to 230V, +10% to -15%, 50/60Hz
Overvoltage Category Category 2 (IEC664)
Pollution Level Level 2 (IEC 664)

Working : 0to 50°C

Storage : -20 to 80°C

Humidity Working / Storage : 90% RH or |ess (non-condensing)
Vibration 4.9m/_s (0.5G or I@s), 1_0 to 150 Hz _
(Continuous operation isnot allowed at resonance point)
Altitude 3300 Feet (1000 m) or less

Temperature

Ingtallation Condition
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B.2.2

B.2.3

B.2.4

B.3

GFK-1581B

Power Supply

The servo amplifier must be used according to over-voltage category | that is defined in IEC664.
Over-voltage category |l requiresthat the main AC power input use an isolation transformer with
double windings, which complies with EC directive EN60742. For thel/O interface power supply,
use an insulated 12 ~ 24V DC unit that is CE marked, or meets EN60950 requirements.

Input Power Circuit Breaker

Ingall an IEC or TUV authorized three-phase circuit protector between the servo amplifier and AC
supply as shown in Figure B-1. Therated current requirement differs depending on the model of
SL servo amplifier.

Table B-1. Circuit Breaker Specifications

ServoAr_anifier Circuit Breaker
Rating
Short
Voltage OAquth Rated | Rated | Circuit | Dielectric ExamplePart*
J povfer Current| Vadtage | Tripping | Srength (Sanken Air PacksCo, Ltd.)
Capacity
Single-phase| <200W | 10A IELH-1-11-63-10A-M
115V | =400w | 15A 3000V for 1 IELH-1-11-63-15A-M
<400W | 10A \fioc 1500A @| minute |ELH-1-11-63-10A-M
750W- 250V (1 mA max.
3phase | qy | 19A 5%/50 50/60 Hz |  leskage |ELH-1-11-63-15A-M
230V
25kW | 20A currert) IELH-1-11-63-20A-M
>2.5kW | 50A IELH-1-11-63-50A-M

* Equivalent partsto the ones shown may be used

Grounding

For prevention of dectric shock, connect the protective earth terminal () of the servo amplifier
with the protective earth (PE) of the control pand as shown in Figure B-1.

There are two protective earth terminas provided on the amplifier. Do not wire them together on a
panel earth terminal.

Compliance with EMC Directive

The SL Series servo system is designed to comply with the standards related to the EMC Directive
under certain ingallation conditions (e.g. wiring distance between the amplifier and motor). These
test conditions are not aways indicative of actual ingtallation conditions on a specific machine.
Therefore, it isthe machine manufacturer’ sresponsibility to ensure that the final product is
compliant with the LVD and EMC directives.
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B.3.1 Noise Filter for AC Supply

To comply with the EMC Directive it is necessary to install noise filters on the main AC supply to
the amplifier as shown in Figure B-1. An example of a compliant noise filter is shown in thetable
below. Equivalent parts from other manufacturers may be substituted.

Table B-2. AC Supply Noise Filters Specifications

Servo Amplifier Rating Noise Filter Example
Amp Typ. .
Voltage Out th Voltage | Current |[L eakage|Attenuation Modd
specification P Rating | Rating |Current |Differential
Power
Mode
Single-phase 115V | <200W - 0.15— 80Mhz S?LOJEagLEIl% eCI'[Erll?c4
3-phase 230V | <400W 40 dB Industries, Ltd)
Single-phase 115V | 2400W 3SUP-A30H-ER-4
750W- s;%(\)/ﬁ; 30A ZQ)\A/ @ (Okaya Electric
2.5kW ™ 10.2—-80MHz Industries, Ltd.)
3-phase 230V 35dB
3SUP-A50H-ER-4
>2.5kwW 50A (Okaya Electric
Industries, Ltd.)

B.3.2 Surge Protector

To comply with the EMC Directiveit is necessary to install a surge protector on the supply line of
the noisefilter as shown in Figure B-1. The same protector can be used on all SL Servo systems.

Table B-3. Surge Suppressor Specifications

Nominal
Voltage | Dischar ge Max. Std. | Max. F_ront-of-Wa\ie M ax. Sur ge Protector
! + | Lightning| Lightning Impulse* | Residual
Rating | Current I moulse* (10KV/pis) Voltage* Example
@&20ps) | ' MP H g
R-A-V-781BXZ-4
250 VAC
2500 A 2kv 3kv 2kV | (Okaya Electric Industries,
50/60 Hz Ltd.)

* Terminal to ground.
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Noise Filter for Signal Lines

To comply with the EMC Directive it isnecessary to indall noisefilterson all signd cables
connected to the SL Seriesamplifier as shown in Figure B-1.

Table B-4. Signal Line Noise Filter Specifications

Impedance Temp. Construction Vibration Noise Filter
Range
_ . 10-55Hz
1;8;33\';":§jg§9mr::n 4010 80°C| FerriteCore | Amplitude: 0.762 mm (?gﬁ?;ii’;i?})
’ X.,Y, Z Each 2 hours
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Appendix

C

Tables and Formulas

Standard ASCII (American Standard Code for Information Interchange) Codes

GFK-1581B

Char. | Dec. | Hex. Char. | Dec. | Hex. Char. | Dec. | Hex.
NUL 0 00 + 43 2B \Y 86 56
SOH 1 01 , 44 2C w 87 57
STX 2 02 - 45 2D X 88 58
ETX 3 03 . 46 2E Y 89 59
EOT 4 04 / 47 2F Z 90 5A
ENQ 5 05 0 48 30 [ 91 5B
ACK 6 06 1 49 31 \ 92 5C
BEL 7 07 2 50 32 ] 93 5D

BS 8 08 3 51 33 n 94 5E
HT 9 09 4 52 34 _ 95 5F
LF 10 0A 5 53 35 : 96 60
VT 11 0B 6 54 36 a 97 61
FF 12 oC 7 55 37 b 98 62
CR 13 oD 8 56 38 c 99 63
SO 14 OE 9 57 39 d 100 64
Sl 15 OF : 58 3A e 101 65
DLE 16 10 ; 59 3B f 012 66
DC1 17 11 < 60 3C g 103 67
DC2 18 12 = 61 3D h 104 68
DC3 19 13 > 62 3E i 105 69
DC4 20 14 ? 63 3F j 106 6A
NAK 21 15 @ 64 40 k 107 6B
SYN 22 16 A 65 41 | 108 6C
ETB 23 17 B 66 42 m 109 6D
CAN 24 18 C 67 43 n 110 6E
EM 25 19 D 68 44 o 111 6F
SUB 26 1A E 69 45 p 112 70
ESC 27 1B F 70 46 o} 113 71
FS 28 1C G 71 47 r 114 72
GS 29 1D H 72 48 S 115 73
RS 30 1E | 73 49 t 116 74
us 31 1F J 74 4A u 117 75
SP 32 20 K 75 4B Vv 118 76
! 33 21 L 76 4C w 119 77
” 34 22 M 77 4D X 120 78
# 35 23 N 78 4E y 121 79
$ 36 24 (@] 79 4F z 122 TA
% 37 25 P 80 50 { 123 7B
& 38 26 Q 81 51 | 124 7C
! 39 27 R 82 52 } 125 7D
( 40 28 S 83 53 ~ 126 7E
) 41 29 T 84 54 “ 127 F

* 42 2A U 85 55

C-1



AWG to Metric Wire Size Conversion

Since thereis not an exact correspondence between American AWG wire szes and metric sizes,
the metric values in the following table are close approximations. |f you need greater precision,
contact your wire supplier.

AWG to Metric Wire Size Conversion
AWG Size Metric Cross Section in
sguare millimeter s (mm2)
1 42.4
2 33.6
4 21.2
6 13.2
8 8.37
10 5.26
12 3.31
14 2.08
16 131
18 0.82
20 0.52
22 0.32
24 0.21
26 0.13
28 0.081
30 0.051
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Temperature Conversion

GFK-1581B

Formulas

°C = 5/9(°F — 32)
°F = (9/5 x °C) + 32

Table
Celsiusto Fahrenheit Conversion (to nearest degr ee)
Degrees Degrees Degrees Degrees Degrees Degrees
Celsius Fahrenheit Celsius Fahrenheit Celsius Fahrenheit

-50 -58 50 122 145 293
-45 -49 55 131 150 302
-40 -40 60 140 155 311
-30 -22 65 149 160 320
-25 -13 70 158 165 329
-20 -4 75 167 170 338
-15 5 80 176 175 347
-10 14 85 185 180 356
-5 23 0 194 185 365

0 32 95 203 190 374

5 41 100 212 195 383
10 50 105 221 200 392
15 59 110 230 205 401
20 68 115 239 210 410
25 77 120 248 215 419
30 86 125 257 220 428
35 95 130 266 225 437
40 104 135 275 230 446
45 113 140 284 235 455
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Miscellaneous Equivalents

1 ounce (weight) = 28.35 grams

1 pound (weight) = 453.6 grams

1 pound (weight) = 16 ounces

1 pound (force) = 4.448 newtons

1 short ton (weight)= 907.2 kilograms

1 short ton (weight)= 2,000 pounds

1 horsepower (power)= 550 foot-pounds per second
1 horsepower (power) = 746 watts of electrical power
1 kilowatt (power) = 1.341 horsepower

1 kilowatt-hour (energy or work) = 3,412.142 Btu

1 kilowatt-hour (energy or work) = 1,000 watts/hr.

1 watt (power) = 3.412 Btu/hr.

1 watt (power) = 1 joule/sec.

1 joule/sec. (power) = 1 watt

1 joule (energy)= 1 newton-meter
1Btu= 0.293 watt

1Btu= 778.2 foot-pounds
1Btu= 252 gram-calories

1 Btu (energy)= 1055 joules

1 newton-meter (torque or work) = | 0.7376 pound-feet

1 newton-meter (torque or work) = | 8.851 pound-inches

1 pound-foot (torque or work) = 1.3558 newton-meters
1 pound-inch (torque or work) = 0.113 newton-meters
1 ounce-inch (torque or work) = 72 gram-centimeters
1 degree (angular) = 0.0175 radians

1 minute (angular) = 0.01667 degrees
lradian (angular) = 57.3 degrees

1 quadrant (angular) = 90 degrees
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Fraction-Decimal-Metric Equivalents

GFK-1581B

Fraction Decimal Metric
(Inch) (Inch) (mm)
1/64 0.01562 0.397
1/32 0.03125 0.794
3/64 0.04688 1191
116 0.06250 1.588
5/64 0.07812 1.984
3/32 0.09375 2.381
7164 0.10938 2.778
18 0.12500 3.175
9/64 0.14062 3.572
5/32 0.15625 3.969
11/64 0.17188 4.366
3/16 0.18750 4.763
13/64 0.20312 5.159
7132 0.21875 5.556
15/64 0.23438 5.953
14 0.25000 6.350
17/64 0.26562 6.747
9/32 0.28125 7.144
19/64 0.29688 7.541
5/16 0.31250 7.938
21/64 0.32812 8.334
11/32 0.34375 8.731
23/64 0.35938 9.128
3/8 0.37500 9.525
25/64 0.39062 9.922
13/32 0.40625 10.319
27/64 0.42188 10.716
7/16 0.43750 11.113
29/64 0.45312 11.509
15/32 0.46875 11.906
31/64 0.48438 12.303
12 0.50000 12.700

Appendix C Tables and Formulas

Fraction Decimal Metric
(Inch) (Inch) (mm)
33/64 0.51562 13.097
17/32 0.53125 13.494
35/64 0.54688 13.891

9/16 0.56250 14.288
37/64 0.57812 14.684
19/32 0.59375 15.081
39/64 0.60938 15.478

5/8 0.62500 15.875
41/64 0.64062 16.272
21/32 0.65625 16.669
43/64 0.67188 17.066
11/16 0.68750 17.463
45/64 0.70312 17.859
23/32 0.71875 18.256
47/64 0.73438 18.653

3/4 0.75000 19.050
49/64 0.76562 19.447
25/32 0.78125 19.844
51/64 0.79688 20.241
13/16 0.81250 20.638
53/64 0.82812 21.034
27132 0.84375 21.431
55/64 0.85938 21.828

7/8 0.87500 22.225
57/64 0.89062 22.622
29/32 0.90625 23.019
59/64 0.92188 23.416
15/16 0.93750 23.813
61/64 0.95312 24.209
31/32 0.96875 24.606
63/64 0.98438 25.003

1 1.00000 25.400
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This section is based upon information published on the World Wide Web by the U.S.

English and Metric Equivalents

government’s National Institute of Standards and Technology (NIST). For further information,
visit their web site at www.nist.gov.

Units of Length (Underlined Figuresare Exact)

Units Inches Feet Yards Millimeters | Centimeters Meters
linch= 1| 0.083333| 0.027 777 254 254 0.0254
1 foot = 12 1| 0.333333 304.8 30.48 0.304 8
1yard= 36 3 1 914.4 91.44 0.914 4
1mile= 63,360 5,280 1,760 1,609,344 160,934.4| 1,609.344
1mm= 0.0393 700( 0.0032808| 0.0010936 1 ! .001
lem= 0.3937008| 0.032808| 0.010936 10 1 0.01
1 meter = 39.37008| 3.280840{ 1.093613 1000 100 1

Units of Area (Underlined Figures are Exact)
Units Square |SquareFeet| Square Square Square Meters
Inches Yards Centimeters

1 sguareinch = 1 0.006944| 0.000 771 604 9 6.451 6 0.000 645 16

1 squarefoot = 144 1 0.111111 929.030 4 0.092 903 04

1 squareyard = 1296 9 1 8,361.2736 0.836 127 36

1 square mile= 4,014,489,600 27,878,400 3,097,600 25,899,881,103.36 2,589,988.110 336

1 sguare 0.1550003| 0.001076391| 0.0001195990 1 0.0001

centimeter =

1 sguare meter = 1,550.003 10.763 91 1.195 990 10,000 1
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Units of Volume (Underlined Figures ar e Exact)

Units Cubic Inches Cubic Feet Cubic Yards

1 cubicinch = 1 0.000578 7037 0.000 021 433 47
1 cubic foot = 1,728 1 0.037 037 04
1 cubicyard = 46,656 27 1
1 cubic centimeter = 0.061 023 74 0.000 035 314 67 0.000 001 307 951
1 cubic decimeter = 61.023 74 0.035 314 67 0.001 307 951
1 cubic meter 61,023.74 35.314 67 1.307 951

Units of Volume (Underlined Figures ar e Exact)
Units Milliliters Liters Cubic Meters
(Cubic Centimeters) | (Cubic Decimeters)

1 cubic Inch = 16.387 064 0.016 387 064 0.000 016 387 064
1 cubic foot = 28,316.846 592 28.316 846 592 0.028 316 846 592
1 cubicyard = 764,554.857 984 764.554 857 984 0.764 554 857 984
1 cubic centimeter = 1 0.001 0.000 001
1 cubic decimeter = 1,000 1 0.001
1 cubic meter = 1,000,000 1,000 1
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Appendix| VersaMax High Soeed Counter Interface

Interfacing the IC200MDD841 Module to the SL Series Servo Amp

The IC200MDD841 VersaMax High Speed Counter (HSC) module can be configured to produce a
Pulse Train (PT) output on four of its outputs (terminals A1 — A4). One of these PT outputs can be
used to drive an SL Series servo. The following diagram shows an example of the HSC Pulse
Train 1 output (pin A1) connected to the pulseinput of an SL Series amplifier. The HSC output on
pin A5 sends a count sign (direction) to the SL Series amplifier. Both the VersaMax and SL Series
amplifier must be configured appropriately for thisto work. Please note that when using one of
these pulse train outputstodrive an SL Series servo, the maximum theor etical speed
attainableis 614.4 RPM. Thisis based on the IC200MDD841’' s maximum PT output frequency
of 5120 Hz, the SL Series amplifier’s maximum pulse multiplier value of 20 (parameters 25 and
26), and the SL Series encoder resolution of 10,000 counts per revolution.

For information on the IC200MDD841 modul e, refer to GFK-1504B (or later version).

1C200MDD841

HSC Pulse Train Output .
ulse Train Outpul SL Amplifier Pulse Command Inputs

VersaMax +24 VDC
1/0 Base
Terminals

IC800SLT004
Terminals PULS (Pulse) input

Pulse Train /
Output 6 % 220 / D

2K v | %

Al 2K 24

SIGN (Direction) Input

— L {/ B
24v 2K ) 4
Output (5) ::1‘

A5 2K 23

ov
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Appendix

GFK-1581B

Interfacing the SL Servo to an OCYRCS

Application Overview

This appendix discusses how to apply an OCS (Operator Control Station) or RCS (Remote Control
Station) Stepper Controller Moduleto control an SL Z-Series (30 - 750 Watts) servo system in
pulse and direction mode. The examples shown in this appendix discuss interfacing to an OCS;
however, thisinformation, for the most part, also appliesto an equivalent RCS.

Benefits of this Application
* Low Cogt ingtallation for simple “point to point” positioning applications. Perfect for “feed to
length” applications with or without registration.

e Capable of high resolution (10,000 counts per motor rev) vs. typical, non-microstepping
stepper solutions (200 —400 counts per rev).

» TheSL Servo hasall thetraditional servo advantages over stepper systems: smaller size, lower
power usage, acceleration torque, flat torque response, etc.

» Autotunefunctionality in the SL Series system & system performance monitor with SLconfig
software.

»  SL Servo providestrue closed loop position control.

*  Flexible system architecture; each OCS/RCS may support up to 3 axes (assuming that at least
11/0O board is needed per system) and 64 OCS/RCS systems may be networked over the built
in CAN fieldbus.

* TheOCShasahbuilt in operator interface that may be optionally used if desired. An RCS may
be used if no operator interfaceisrequired. The RCS (Remote Control Station) provides basic
OCS functionality but, unlike the OCS, is not equipped with a display and keypad.

» Single point of connect configuration and programming using Cscape Software.

*  The Stepper module includes the motion essentials, over-travel inputs, home switch inputs, jog
control, accel eration/deceleration control, stall detection, position verification.

»  Cscape OCS/RCS softwareis “motion” friendly with graphical online motion calculator.

E-1



Materials List

The SL config software & cable (IC641SWP800 & |C800SLCS020) are not required but are very
useful for setup and testing purposes. A minimum list of materialsisincluded in the following

table.

Table E-1. Basic Materials List

Part Number Description Part Number Description
IC3000CS100 | OCS Main Unit |C300STP100 OCS Stepper Module
GFK-1631 |C3000CS100 User Manual GFK-1644 |C300STP100 User Manual
IC3000SW232 | OCS Software (Cscape)* & GFK-1581 SL Servo User’s Manual

Cable (this manual)
|C800SLT004 SL Terminal Block IC800SLCIZ010 Z Series Interface Cable

(1 meter)

IC800SLAXxXxX |Z Series Amplifier | CBOOSLMXXXXXXXXX | Z Series Motor
|C800SLCPZ050 | Z Series Motor Cable (5 | C800SLCEZ050 Z Series Encoder Cable

meter) (5 meters)
IC690PWR024 | Standal one 24V DC power

supply

* Cscape software also avail able as a free download from www.gefanuc.com/support

Power Requirements

A 24 VDC power supply isrequired for the OCS (160ma base + power for STP100) and for the SL
amplifier (250ma). The GE Fanuc IC690PWR024 standal one power supply is a suitable choice.

Wiring

Most of the system wiring can be installed quickly by using GE Fanuc prefabricated cables.
Follow instructionsin this manual to connect the servo system. Figure D-1 shows the minimum
wiring requirements; however, it islikely that your application will require additional components
such aslimit switches, pushbuttons, etc.

Caution

When powering up for thefirst time, ensurethat the axis can be moved
safely. Be prepared to put the system into Emer gency Stop condition or to
shut down the power quickly if servo instability (oscillation) occurs.

E-2
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Interfacing the SL Servo to an OCS

1C800SLT004 Terminal Block

1C300STP100 Terminal Connector

for SL Amplifier for OCS Stepper Module
Enable
SRV-ON 50 —] |:|
com-3s —1
ol ><X e
0z-20 10 Marker-
OA-22 12A-
OB+ 03 13B+
OB- 21 14B-
SIGN2 05 15 Dir+
SIGN123 16 Dir-
PULS2 06 17 Step+
PULS1 24 18 Step-
Shield S
INH47 —
02 Emergency Sto
COM- 33 — 24VDC geney =ep
+ Power Supply 1 01 Isolated Common

COM+ 16 %
I_, To OCS 24vDC Input

Figure E-1. Basic Wiring Diagram

SL Amplifier Configuration

The following isthe complete configuration for the SL amplifier copied from a 100-watt system
used to test this application. These parameters are explained elsewherein this manual. Y ou may
change amplifier parameter values as needed via the amplifier front pane or the SLconfig software.
After the parameters are changed, be certain to save them to EEPROM in the amplifier and power
cycle the amplifier. Run the autotuning function after the power cycle with alow (2-4) machine
stiffness value. Save the settings to EEPROM again.

For completeness, all the SL parameters are listed in the following table, but only a few need to be
changed from default values for this application. A file (Ocs_demo.prm) containing this parameter
configuration is contained in zip file OCS_SL.ZIP, which can be downloaded free of charge from
www.gefanuc.com/support. The parametersindicated with an “*” in the rightmost column of the
following table have been changed from default values; all others are at their default values.
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Table E-2. SL Amplifier Parameter Listing

Par anet er Nane

Par amet er Val ue

user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user
user

3f

or

Axi s address
Sel ect initial display
Sel ect control node
Vel ocity | oop gain
V-1oop integral tinme
Vel ocity feedback filter
Torque limt
Torque limt inhibit
Speed nonitor gain
Overtravel limt inhibit
Dynami c brake sel ect
Feedback ratio nunerator
Feedback ratio denoni nat or
Encoder signal inversion
Brake acti on-stopping
Brake action-running
Accel eration rate limt
Zero speed detect |eve
At - Speed detect |eve
Vel ocity command scal i ng
Vel ocity comrand polarity
Vel ocity command of f set
Int/ext speed cnd sel ect
Zero speed clanmp inhibit
First internal speed
Second internal speed
Torque conmand scal i ng
Torque conmand pol arity
Tor que conmand of f set
Torque conmand filter
Not used
Decel eration rate limt
Position | oop gain
Vel ocity feed forward
I n-Position range
Pos.error limt
Pos.error limt inhibit
Pul se cnd ratio nunerator
Pul se cnd ratio denoni nat or
Quad pul se input scaler
Pul se conmand pol arity
Pul se i nput node sel ect
Not used
Vel ocity feedforward filter
Not used
Not used
Not used
Not used
2nd velocity | oop gain
2nd v-loop integral tinme
2nd position | oop gain
2nd gai n enabl e
Gain switch delay tine
2nd nunerator-pul se ratio
Pul se cnd filter delay
Jog speed
Third internal speed
Fourth internal speed
Not used
Moni t or out put sel ect
Cl ear counter input node
Al larm action sel ect
Servo-off action sel ect
CN I/ F function sel ect

AN

w
o
ORrPORrROMOUIORLO

=
o
o
o

N
o
[eNeoNoNoNoNoNoloNoNaok el

~

30000

2000
1000

[eNeoNoNeNoNe N0V

[eNeolooNoNoNoNa)
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OCS Configuration

Y ou will need the following minimum revision OCS products to use a stepper module.
OCS Firmware Version 7.37 OCSBIOS Version 3.39

OCS FPGA Version 2.3 Cscape Version 2.3

The 1/O configuration is set up to work with the OCS997 (8l &8Q) board on the unit. Simply snap
the stepper board on top of the OCS997. The Cscape file, SL_Step.csp (included in the
OCsS_SL.ZIPfile, which may be downloaded from www.gefanuc.com/support), contains a demo
program and Ol screens for the OCS100 unit that may be modified as needed.

The following two screen images are the stepper configuration screens from Cscape.

Figure E-2. Cscape Configuration Screens
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Selecting Appropriate User Units.

The following section provides a configuration overview and a detailed example of selecting
appropriate parameter values, i.e. “how to scale user units for the system”.

10,000 count/rev

OCS Ladder & Ol |

OCS Motion Calculator

L
Position = +/- 8388608 pulses O
Incremental or Absolute A

D

Velocity = 1t08192 pps
* VR multiplier (0.5to 30)

Pulse Cmd Ratio

OCS Stepper Controller | Pulses per $c> Par 25 / Par 26

ENC Multiplier < GO 5o 0%
ENC Divider

ENC Tolerance SL Amplifier

/! Load

Figure E-3. Configuration Overview

Application Notes
» Theload gearing plays amajor rolein position and velocity.
»  Themotor mounted encoder is fixed at 10,000 counts per motor revolution.

*  TheSL Series servomotor will move the number of encoder counts commanded by the OCS
Step Pulse Command (in pulses per second) multiplied by the SL Pulse Command ratio
(Parameter 25/ Parameter 26). Thisratio allows the user to scale the number of Step Pulses
from the OCSrequired to move the SL servomotor a given number of motor encoder counts.

» TheSL Servo amplifier will output servomotor encoder counts based on therotation of the
servomotor multiplied by the SL Series configuration for Encoder Output Ratio (Parameter OB
/ Parameter OC). These counts will be used as feedback pulses by the OCS Stepper module.

» TheSL Servo Encoder Output Ratio has alimited number of allowed ratio valuesi.e. 1, 0.8,
0.66, 0.572, 0.5, 0.444, 0.4, 0.363, 0.333, 0.308, 0.286, 0.267, or 0.25.

* TheSL Servo Pulse Command Ratio should be the inverse of the Encoder Output Ratioi.e. if
ENC Out = 0.5 (1/2) then Pulse CMD= 2 (2/1). Thisallows the OCS Step Pulse Commands to
be equal to the OCS Pulse Feedback and enables OCS Stepper module Position Valid
Detection to function.
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The OCS Stepper configuration in Cscape for Encoder Multiplier and Encoder Divider should
be 4/1 to make the servomotor mounted encoder quadrature counts and the Pul se Feedback
match the OCS Step Pulse Commands.

The OCS Stepper module motion program Velocity Commands are dways in therange of 1-
8191. Vel ocity, that is Step Pulse Commands per second, output from the stepper moduleisa
function of the Ve ocity Command multiplied by a Vel ocity Resolution (VR) value.

The OCS Stepper module Vel ocity Resolution, as used in motion commands, is fixed at certain
intervals and each VR value has an associated maximum velocity, i.e. (VR = Max Ve ocity)
30=245730pps, 10=81910pps, 5=40995pps, 2=16382pps, 1=8191pps or 0.5=4095pps.

Example Application

Let’s assume that you have alinear application using aball screw that will be directly coupled to
the SL Servo. (In many applications a gearing connection between the servomotor and the load
will be used and will need to be considered.) The pitch in the ball screw acts asgearing in this
example. Our example ball screw has alinear nut movement of one inch per two screw revolutions
(1" screw, 2 pitch or 0.5” lead) and is speed rated to 1000 RPM. Y ou want to program movement
in decimal inches and obtain the best resolution without exceeding the speed rating of the screw.

1.

Calculate the load gearing (2:1 in this example) and determine how many motor encoder
counts arerepresented per user unit. The SL servomotor encoder isfixed at 10,000 counts per
motor revolution, so 20,000 servomator encoder counts = 1 inch of movement at the load.

Look at the allowable SL Servo Encoder Output Ratios (see bullet above) and determine which
of theavailableratioswill yield a user unit representative of inches. We are scaling OCS
Feedback Pulses, so we need to convert the 20,000 counts per inch of servomotor encoder
counts to an engineering unit. Choosing aratio of 0.5 means (20,000 * 0.5 = 10,000) that one
inch of movement at the load would be represented by 10,000 Feedback Pulses (1.0000 inch).
Set parameter 0B=1000 and parameter 0C=2000 in the SL amplifier to yield a0.5 ratio.

Determine the maximum move distance for asingle move. The OCS stepper will allow a
maximum move of +/- 8,388,608 user units. Using the scaling selected in step number 2 above,
we can cal culate a maximum move of about +/- 838 inches (8,388,608 user units/ 10,000 user
units per inch). Thisis plenty of distance for amove in this example. If it isnot enough
distance for a maximum move in your application, go back to step number 2 and select a
smaller Encoder Output Ratio.

Set the SL Servo Pulse Command ratio (Parameter 25 / Parameter 26) to the inverse of the SL
Encoder Output ratio. For this example, since the Encoder Output Ratio is 0.5 (1000/2000), set
the Pulse Command ratio =2 (Par. 25=2000 / Par.26=1000).

Set the OCS stepper configuration for Encoder Multiplier to 4 and the Encoder Divider to 1 to
convert the SL Servo servomotor encoder quadrature counts output to pul ses.

Using the above examples, if you wish the axis to move one inch, command 10,000 user units.
The valuein the OCS Motor Position registers (%Al + 0) will indicate the command 10,000.
Additionally, after the move, the OCS Encoder Position registers (%Al + 2) will also indicate
10,000. Y ou may use the very good math functionsin the OCS to manipul ate these val ues for
display or operator entry purposes.

Now that we have set the user units, we need to determine which vel ocity resolution (VR)
multiplier to use in the OCS mation calculator. We determined that the ball screw in this
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10.

application can operate up to 1000 RPM. Onethousand RPM isthe same as 16.666 rev/sec
(1000 RPM / 60 sec.). In this application the load gearing does not apply to vel ocity since we
are directly coupled to the ball screw (motor speed = screw speed). For other types of gearing
the load velocity requirements would be affected by the gearing in use. The motor mounted
encoder (10,000 counts/ rev.) at 16.666 rev/sec will be operating at 166,660 counts/sec at
1000 RPM at the ball screw. Since we previoudy set the SL Servo Pulse Command Ratio at 2,
it will take Y% the number of OCS command pulses per second (OCS command pps* pulse
command ratio = motor encoder counts moved), to generate the 1000 RPM at theload. This
means we need a pulse command vel ocity of at least 83,330 pps from the OCS to get 1000
RPM at the load.

Look at the vel ocity resolution and maximum vel ocity settings from the step above. The
closest VR resolution is 10 = 81,910 pps max. Thisis good because we never want to exceed
the 1000-RPM on the ball screw. Use the VR setting for 10 pps. A value of 60 in %AQ+2
register or in the motion calculator is equa aVR of 10 pps.

If you wish, you can determine what the vel ocity resolution and max commanded vel ocity
would be for the above application in RPM at the load. The selected velocity resolution (VR)
is 10pps. The SL Servo in this application has a Pulse Command Ratio of 2. The command to
the servomotor that will cause the servomotor to move a similar number of encoder counts
(OCS command * pulse command ratio) is 20 counts per sec or 1,200 counts per minute (20
cps* 60 sec.). Sincethe SL servomotor encoder is fixed at 10,000 counts/rev, motor
movement for the minimum 10 pps of OCS command would be 0.12 RPM (10pps command
*2 pulse cmd ratio = 20 cps *60 sec = 1,200 cpm / 10,000 countsrev = 0.12 RPM). The
maximum possi ble velocity command in the OCSis8191. Given the application above, the
maximum possible velocity of 8191 * 0.12 RPM = maximum load velocity of 982.92 RPM
maximum. We strongly suggest using the OCS math functions to change vel ocity values
entered by an operator into the units needed by the motion calculator.

What can you do if the maximum velocity is not fast enough? Firgt try increasing the velocity
resolution value (VR). If you are already at the maximum 30 pps setting for VR then you must
go back to step 2 above and choose a smaller SL Amplifier Encoder Output Ratio.

Source Material

Thisappendix is based upon GE Fanuc Application Bulletin H-04-99-01.
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1
1% Internal Speed Parameter|6-18 |
2

2" Gain Switching Mode Parameter,[6-26 |

2" Internal Speed Parameter,|[6-18

2" Numerator of Pulse Command Ratio
Parameter,[6-27 |

2" Position Loop Gain Parameter,[6-25 |

2" Ve ocity Loop Gain Parameter,[6-25 |

2" Velocity Loop Integration Time Constant
Parameter,[6-25 |

3

3-Bit Code, V-Series
Error History screen -
3" Internal Speed Parameter,

4" Internal Speed Parameter [6-27 |
Absolute Position display
keypad,[8-8]

AC LineFilter,[4-2]

Acceeration Rate Limit Parameter,[6-14 |
Agency Compliance,2-17 |

Alarm Action Selection Parameter,[6-28 |
Alarm clear

keypad,[8-13 |
Alarm Clear Input 5-20 |
Alarm Code Output[5-22 |
Alarm codes,|8 36
Alarm, V-Serles See Error, V-Series
Alarm, Z-Series
current alarm,
erasing history list,[8-36 |
history,
menu,
Altitude,|3-1 |
Ambient Temperature,m
Motor,
Amplifier
Connector Mates[4-21 |
dimensions,[3-4 |
Installation,|3-2 |
Power Dissipation,[3-11 |
Power Terminal Wiring,

Analog Inputs,[5-5 |

Analog Monitor Mode Selection Parameter,

Analog Outputs[5-7 |

APM Controller
Connection Diag., Axis 1 Follower Mode)
Connection Diag., Axis 1 Standard Mode,|
Connection Diag., Axis 2 Follower Mode‘
Connection Diag., Axis 2 Standard Mode,
disabled for autotuning,| 8-10,[8-50,(8-66
IC800SLTO01 Termina Assignment, Follower
Mode[A-6 |
IC800SLTO01 Termina Assignment, Standard
Mode[A-4 |

ASCII codes,|C-1

Atmosphere,|3-1

At-Speed Output,|5-22

At-Speed Output Detection Level Parameter,

6-14

A-9

Automatic Gain Switching Delay Time
Parameter,6-26 |

Automatic Gain Tuning, Z-Series|8-49 |
Autotuning

Sl

procedure,[8-11 |

with DSM or APM [8-10 |

with external controller,|8-10 |
Axis Address Parameter,
Axis Address window, Z-Series|8-53 |
AXIS*%

SLconfig prompt,[8-82 |

B

Bleeder Resistor. See Regenerative Discharge
Resistor
Brake
Control Output (BRK-OFF)[2-12 |
Power Supply,|2-12 |
V-Series specifications[2-7
wiring example,[4-4 ]
Z-Series specifications,[2-6 |

Brake Output Delay Time —Moving Motor
Parameter,[6-13 |

Brake Output Delay Time - Stopped Motor
Parameter,|6-12
Brake Release Output,| 5-21

C

Cables
Available From GE Fanuc[4-20 |
Length, Encoder [4-15 |

CE Mark,2-17|B-1
AC Supply Noise Filter,[B-4 |
Circuit Breaker Requirements,
Compliance with EMC Directi
Grounding,[B-3]
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Peripheral Devices[B-2 ]

Power Supply Requirements,
Signal Line Noise Filter,[B-5 |
Surge Protector,|B-4 |

Circuit Breaker,[4-2 |
Compatibility

Motor and Amplifier Combinations,[1-5 |

Computer

connecting to amplifier,[8-15 |

Configuration,
Configuration Parameters

1st Internal Speed (18),[6-18 |

2nd Gain Switching Mode (33),[6-26 |

2nd Internal Speed (19),

2nd Numerator of Pulse Cmd. Ratio (35),[6-27 |
2nd Pasition Loop Gain (32),6-25 |

2nd Velocity Loop Gain (30),/6-25 |

2nd Velocity Loop Integ. Time Cnst. (31),[6-25 |
3rd Interna Speed (38),|6-27
4th Internal Speed (39),|6-27
Acceleration Rate Limit (10),|6-14
Alarm Action Sdlection (3D),[6-28
Analog Monitor Mode Select (3B),|6-27
Applicable Control Mode,

At-Speed Output Detection Level (12),6-14 |
Auto-gain Switchi elay Time (34),[6-26 |

Axis Address (00),

Brake Output Delay Time- Stopped Motor (OE),
Brake Output Delay Time-Moving Moator (OF),
Control Mode Selection (02),|6-6

Deceleration Rate Limit (1F),|6-19

Default Vaues[6-1 |

Denominator of Encoder Output Ratio (0C),
Denominator of Pulse Command Rétio (26),
Dynamic Brake Mode (0A),[6-9 ]

Encoder Output Signal Inversion (0D),[6-11 |
Function Select for Interface Connector (3F),

Functiona Descriptions,|6-4
In-Position Output Detection Range (22),/6-20 |
Int./Ext Velocity Cmd. Selection (16),[6-16 |
Jog Speed (37),

Numerator of Encoder Output Ratio (0B),[6-9 |
Numerator of Pulse Cmd. Ratio (25),[6-21 |
Overtravel Input Inhibit (09),[6-9 |
Overview,|6-1 |

Pos. Error Counter Clear Mode (3C),[6-27 |
Position Error Limit (23),[6-21 |

Position Error Limit Inhibit (24),[6-21 |
Position Loop Gain (20),

Power-up Display Options (01),[6-5 |
Pulse Cmd. Filter Delay (36),[6-27 |
Pulse Cmd. Input Polarity (28),[6-23 |

Pulse Command Input Mode (29),/6-24 |
Quadrature Pulse Input Multiplier (27),/6-22 |
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Servo Disable Action Selection (3E),[6-28 |
Setting Range,[6-1 |

Speed Monitor Scaling (08),[6-8 |
Torque Command Filter (1D),[6-19 |
Torque Command Offset (1C),
Torque Command Polarity (1B),
Torque Command Scaling (1A),6-18 |
Torque Limit (06),[6-7 ]

Torque Limit Inhibit (07),[6-7 |
Velocity Command Polarity (14),6-15 |
Velocity Command Scaling (13),[6-15 |
Velocity Feed Forward (21),6-20

Velocity Feed Forward Filter Time Cngt. (2B),

Velocity Feedback Filter (05),[6-7 |
Velocity Loop Gain (03),(6-6 |
Velocity Loop Integ. Time Cnst. (04),[6-6 |
Zero Speed Clamp Inhibit (17),6-18 |
Zero Speed Detection Level (11),[6-14 |
Connecting
amplifier to computer,[8-15 |
Connection
APM Controller Interface Diagram,A-3 |
CN I/F Interface Connector,|4-13 |
CN SER Seria Connector,[4-19 |
CN SIG Encoder Connector,|4-15 |
Diagram, APM Axis 1 Follower Mode|
Diagram, APM Axis 1 Standard Mode,|
Diagram, APM Axis 2 Follower Mode|
Diagram, APM Axis 2 Standard Mode,
Diagram, DSM Anaog Mode[A-12 |
Diagram, Power Wiring,|4-3
DSM Interface Diagram,| A-3
Encoder Output,
Stepper Controller Interface,
Third Party Controller Interface|A-15 |
Connectors
CN I/F Interface[4-13 |
CN SER Serid,[4-19 |
CN SIG Encoder,|4-15
motor power and brake,4-18
Part Numbers4-20 |
Control Inputs,
Control Mode,[2-14 |

Control Mode Display

keypad,[8-5 |
Control Mode Menu, V-Series,8-61 |
Control Mode Selection Input,(5-18 |
Control Mode Selection Parameter,|6-6 |

Control Outputs,[5-3]
Conversion table

English to Metric[C-4 |
CPU Stack Error,[9-6 |
CPU Version, Z-Series

viewing,
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CPU Watchdog Error,
C-UL Compliance,2-17 |

Deceleration Rate Limit Parameter,| 6-19 |
Denominator of Encoder Output Ratio

Parameter,[6-10 |

Denominator of Pulse Command Ratio
Parameter,6-22 |
Derating
Ambient Temperature Curves[2-11 |
Motors,
Dimensions

amplif
motor,
Regenerative Discharge Resistor,
Dimensions, mounting
IC800SLTOO01 termina board|A-13

IC800SLT004 termina_board) A-17

Direction Conventions,|2-3
Direction of Rotation,[4-1 |

Display,[2-14 ]
Display, Z-Series
changing mod&s,
dual waveform mode,8-48 |
Dissipation
Amplifier[3-11
DSM Controller

Connection Diagram, Analog Mode,
disabled for autotuning,[8-10,8-50,8-66 |
IC800SLTO01 Termina Assignment, Analog
Mode[A-7 |

DSP Watchdog Error,
Dynamic Brake Function2-13 |

Dynamic Brake Mode Selection Parameter,[6-9 |

E

EC Directives,[B-1 |
EEPROM Check-sum Error,[9-5 |
EEPROM write

keypad,[8-9]
EEPROM, Z-Series

writing parameters to,[8-28 |
Encoder Error,|9-3
Encoder Output, 5-26

Scaling Ratio,|5-12

Signal Interface Type[5-12

Wiring,[5-11
Encoder Output Signal Inversion Parameter,

Environmental Specifications[3-1]
Equivalent unitstable
English and Metric,[C-6 |

Index

Equivalents
fraction, decimal, mm,
Error Codes,[9-1 |
CPU Stack Error,
CPU Watchdog Faullt,
DSP Watchdog,[9-3]
EEPROM Check-sum,[9-5 ]
Encoder Error,[9-3 |
Overload,|9-3 |
Overspeed,[9-5 |
Overtravel Input Error,
Parameter Range Error,[9-6 |
Position Error Counter Overflow,[9-5 ]
Position Error Limit,[9-4 |
Pulse Command Ratio Error,

System Error,[9-6 |
Error Display

keypad,|8-6 |
Error History,
Error history display

keypad,[8-5 |

Error, V-Series
display,
history,|8-64

Exiting from a screen,[8-20

Exiting from SLconfig

Z-Series[8-22 |
External Brake Release Output[5-21 |

F

Feature ]
Location,
Feature Overview,
File Operation screen
for waveform data[8-71 |
File Operation screen, V-Series[8-77 |
Fine-tuning the servo
Manual Tuning screen,[8-70 |
Firmware version number display
keypad,[8-8
Function Selection For Interface Connector
Parameter,6-28 |

G
GAIN Input,[2-16 |

Gain Parameter Setting Screen, V-Series|8-75 |
Gain Selection Input,[5-19 |

Gain Switching,[2-16 |
Graph
See Waveform graphic8

Graph problems|8-76]8-82 |
Ground Fault Breaker,[3-3 |

Ground Fault Interrupter,
Grounding
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Amplifier,[4-2] Velocity Command (SPR),
Diagram , IC800SLT004, A-20 | Zero-Speed Clamp (ZEROSPD),[5-18 |
Diagram, Cable Clamp and Bar Inspecting,[1-2 |
Diagram, IC800SLT001, A-19 Ingallation
1/O cable| A-18 Amplifier[3-2]
1/0 Cabl &i Location,
Shield Ground Clamp[A-18 | Motor,
signal cable[A-18 | Ingtalling SLconfig
MS-DOS system,|8-17
H Windows system, 8-16
Interface
Hexadecimal VersaMax pulsetra
displaying parameters[8-32 | Internal Speed Input,5-17 |
entering Hex. numbers[8-28 | Internal/ External Velocity Command
Humidity, Selection Parameter, 6-16 |
In-Torque-Limit Output,[5-22 |
|
I/O Cable Grounding,| A-18 | J
I/O Interface Diagrams,5-27 | Jog mode, Z-Series
I/0O Reconfiguration keypad,8-12
Z-Series Amplifiers[5-13 | JOG Speed Parameter,| 6-27
I/0O Signal
Functional Descriptions[5-16 | K
1/0 Status display
keypad, - X
|CBO0SLTO0L terminal board[ATJAZIATE] oo functions{&-19]
key functions,[8-2]
layout,[8-2
. ) menu options,[8-2
wiring diagrams|A-8 - - -
|C800SLT004 terminal board,[A-L]A-15 operation and display,[B-1
dimensions| A-17 |
panel mounting L
termina assignments] A-15 | )
In-Position Output,[5-22 | LED D_ISP|
In-Position Output Detection Range Parameter,  Line Filter,[4-2 |
Loading waveform data, Z-Series,8-44 |
Input signals, Z-Series Location,[3-1]
viewing[8-37 |
Inputs M
Alarm Clear (A-CLR),[5-20 |
Analog[5-5] Machine Stiffness Number,[7-5
Commanlse Inhibit,[5-8] Main Menu, V-Series|8-54
Contral,|5- ;
Control Mode Selection (C-MODE),[5-18 ] Main Startup Screen
Gain Sdlection (GAIN) SLeonfig[6-18] ,
| : Manual Tuning Mode, V-Series, 8-69 |
nternal Speed (INTSPD),[5-17 |

Manual Tuning screen,{8-70 |
Measuring/Setting, Z-Series|8-40 |

Overtravel Limit (CWL/CCWL),[5-20
Position Error Counter Clear (CL),|5-8,

Pulse Command (PULS/SIGN),[5-8]5-26 Menu

Pulse Command Inhibit (INH),[5-16 | keypad,[8-2]

Pulse Command Ratio Selection (DIV),[5-18 | Monitor

Servo Enable (SRV keypad,[8-3]

Speed Limit (SPL) Monitor Outputs,[5-7 |
Torque Command (TRQR),[5-24 Monitor, Z-Series
Vel. Loop Gain Type Selection (P-CON),|5-19 menu,[8-37 |
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Monitoring,2-14 |

Motor
Brakes[2-12 |
Connector Mates|[4-22 |
dimensions,[3-6 |
Installation,

NEMA Mounting,[2-13 |
Sealing Specifications,2-12 |
Speed/Torque Curves,

vibration testing,[2-8
Motor velocity, Z-Series
viewing on monitor screen,[8-38 |
Mounting
Amplifier. See Installation, Amplifier
amplifier dimensions,[3-4]
1C800SLTO001 dimensions|A-13
1C800SLT004 dimensions|A-17
Motor. See Installation, Motor
motor dimensions,[3-6 |
Regenerative Discharge Resistor,
terminal board

NEMA Mounting,[2-13 |
Noise Filter ﬁ

Numerator of Encoder Output Ratio Parameter,

Numerator of Pulse Command Ratio

Parameter,[6-21 |

O
OCs
interfacing to SL servos,[E-1 |
Output signals, Z-Series
viewing,[8-38 |
Outputs
Alarm Code (EXOUT),[5-22 ]
Andlog,[5-7]
At-Speed (COIN),[5-22 |
Brake Release(BRK OFF)[5-21 ]
Control,
Encoder [5-26 |

In-Position (COIN),[5-22 |
In-Torque Limit (TLC),[5-22 |

Power Supply,|5-26 |
Servo-Alarm (ALM),|5
Servo-Ready (S—RDY

Speed Monitor (SP),[5
Speed/Current Monitor,
Torque Monitor (IM),
Zero Speed Detection (ZSP) [5-21 |

Overload Faullt,

Overspeed Fault,

Overtravel Input Error,[9-6 |

Overtravel Input Inhibit Parameter,[6-9 |

Index

Overtravel Limit Inputs|5-20 |

P

Parameter

identification, V-Series)|8-56 |

identification, Z-Series|8-27 |
Parameter editing

keypad,[8-9]
Parameter menu, Z-Series|8-23 |
Parameter Range Error,
Parameters. See Configuration Parameters
Parameters, V-Series

change exampl

how to change, 8-58 |

loading from disk file[8-79 |

requiring power cycle|8-56 |

saving to EEPROM,[8-59 |

saving to file[8-77 |

setting screen,
Parameters, Z-Series

creating alist)8

edit pag

editing,

loading from disk frleﬂ
requiring power cycle|8-28 |

saving to file[8-30 |
writing to EEPROM [8-28]

Regeneration Resistors,[1-4 ]

Terminal Board,[1-4 |
Performance Curv
Pin-outs

motor power and brake connectors[4-18 |
Polarity

Encoder Output,[2-3]4-16 |
Pos. Error Counter Clear Mode Parameter,

6-27 |

Position Control Mode,|2-3,|2-14
Position Error Counter Clear Input,(5-17
Position Error Counter Overflow Fault,|9-5 |
Position Error Limit Fault,[9-4 |
Position Error Limit Inhibit Parameter,[6-21
Position Error Limit Parameter,6-21 |
Position Loop Gain Parameter,[6-20 |
Power Dissipation

Amplifier|3
Power Supply Output [5-26 |
Power-up Display Options Parameter,
Problems with graphs

troubleshooting,|8-76,[8-82 |

Protection
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Motor Rating,
Protective Functions

Error Descriptions[9-1 |

Overview,|9-1
Protocol Setup window, Z-Series|8-53 |
Pulse Command, 2-14
Pulse Command Inhibit Input5-16

Pulse Command Input Mode Parameter [6-24 |
Pulse Command Filter Delay Parameter [6-27 |
Pulse Command Input,[5-26 |

Pulse Command Input Polarity Parameter [6-23 |

Pulse Command Ratio Error Fault,q
Pulse Command Ratio Selection Input,5-18 |
Pulsetrain interface

from VersaMax HSC[D-1 |

Q

Quad. Pulse Input Multiplier Parameter [6-22 |

R

RCS
interfacing to SL servos,[E-1 |
Regenerative Discharge Resistor,|4-7
Application Example[4-11 |

Sizing,[4-9]
Regenerative Energy
Calculating,[4-9 |
Rotational Direction Conventions,[2-3 ]

Saving waveform data, Z-Series|8-44 |
Selecting from menu,{8-20 |
Series

Differences,[2-1]
Servo Disable Action Selection Parameter,
Servo Enable Input,
Servo-Alarm Output,[5-21 |
Servo-on display

keypad,
Servo-Ready Output [5-21
Setting Graphic screen, V-Series,8-73
Shaft Seal,|2-12
Shield Ground Clamp, A-18
Shock,[3-1]
Sl config software

starting,[8-17 |
Specifications

Amplifier [2-5]

Control Power Supply,[4-1]
Environmental,
Motor Sealing,2-12 |
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V-Series motors,[2-7 |

Z-Series Motors,|2-6
Speed Monitor Output,|5-25
Speed Monitor Scaling Parameter,[6-8 |
Speed/Torque Curves,
Startup screen, V-Series|8-54 |
Status display, V-Series,
Sorece12]
Surge Protector,[B-4 |
System Components,(1-5

System Error,[9-6
System Overview,|1-1

T

Tables and formulas
appendix [C-1]
Temperature conversion
formulas and table,[C-3
Terminal board
mounting[A-21 |
Terminal Board
Assembly Drawings[A-21 |
Breakout, A-15 |
Components|A-21 |
Converting From DIN Rail to Panel Mounting,
Dimensions for IC800SLT001, A-13
Dimensions for IC800SLT004, A-17
IC800SLTO001 Termina Assignment, APM
Follower Mode[A-6 |
IC800SLTO001 Termina Assignment, APM
Standard Mode,[A-4 |
IC8008LT001inaI Assignment, DSM
Analog Mode|A-7
IC800SLT004 Termina Assignments[A-15 |
Mounting|A-21
Overview,|A-1
Side View
Stepper Controller Interface] A-15 |
Test Point
Third Party Controller Interface| A-15
Test Points, 2-14,[A-2)|A-14 |
Torque Command,[2-15 |
Torque Command Filter Parameter|6-19 |
Torque Command Input,| 5-24
Torque Command Offset Parameter [ 6-19
Torque Command Polarity Parameter,[6-19 |
Torque Command Scaling Parameter,|6-18
Torque Control Mode,[2-32-15
Torque Derating,[2-11 |
Torque Limit Inhibit Parameter,|6-7

Torque Limit Parameter,
Torque Limits display

keypad,[8-8]
Torque Monitor Output,[5-25 |
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Torque, Z-Series
viewing on monitor screen,[8-38 |
Troubleshooting,[9-7 |
floppy drive problems|8-83 |
graph problems,(8-82 |
software problems,8-81 |
startup and display problems[8-81 |
Tuning
Automatic,|7-3
Block Diagram,|7-1
Guidelines,|7-2 |
Manual,|7-2
Overview,|7-1
Using GE Fanuc Motion Controllers[7-6 |
Tuning, V-Series
Automatic Gain Tuning,[8-66 |
manual mode,[8-69 |
procedure,8-70 |
Tuning, Z-Series
automatic gain routine,8-49 |
procedure,8-47 |

UL Compliance2-17 |
Unpacking,

Velocity Command,[2-15 |
Velocity Command Input,[5-23 |

Velocity Command Input display

keypad,[8-8]
Velocity Command Polarity Parameter
Velocity Command Scaling Parameter | 6-15

Velocity Control Mode,|2-32-15

Velocity Feed Forward Filter Time Constant
Parameter,6-24 |

Velocity Feed Forward Parameter,[6-20 |

Velocity Feedback Filter Parameter,|6-7 |

Velocity Loop Gain Parameter,[6-6 |

Velocity Loop Gain Type Selection Input,[5-19 |

Velocity Loop Integration Time Constant
Parameter,
Ventilation,

VersaMax HSC

pulse train output,[D-1 |
Vibration,[3-1 |

motor testing,[2-8
V-Series 3-Bit Code

mapping to CN I/F connector [8-65 |

W

Waveform file, Z-Series

Index

opening in Excel,[8-44 |
Waveform graphic data V-Series

reading from file[8-71 |
Waveform graphic data, V-Series

directory retri
writing to file[8-72 |
Waveform Graphic menu, Z-Series|8-40 |
Waveform Graphic Screen, V-Series) 8-68 |
Waveform Graphic, Z-Series
screen 2,(8-43
screen 3,(8-45
Waveform, Z-Series
generating,[8-46 |
Wiresze
English to Metric[C-2]
Wiring
Amplifier Power Terminals,[4-1]
Cautions,[4-3]
CN I/F Interface Connector,|4-13 |
CN SER Serid Connector,
CN SIG Encoder Connector,|4-15
Command Pulse Inhibit Input,(5-8
Diagram, 1/0O Signd Interface|5-27

Diagram, Power,
Encoder Output,|5-11 |

example for brake,
I/O]A-18 |
Position Error Counter Clear Input,[5-8 |

Pulse Command Input,[5-8 |
Regenerative Discharge Resistor,
Stepper Controller Interface
Third Party Controller Interface] A-15 |
Wire Gauge, AC Power,[4-2 ]

Wire Gauge, Encoder Wiring,[4-15 |
Wire Gauge, Motor,[4-2 |

Z

Zero Speed Clamp Inhibit Parameter [6-18 |
Zero Speed Detection Level Parameter,[6-14 |

Zero Speed Detection Output,[5-21 |
Zero-Speed Clamp Input[5-18 |
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