TABLE OF CONTENTS

HOW TO USE ThiS USEI GUIAE ......ciieiiiiiii et e e e et e e e e e e e e e e e e raaa e e e \Y
YU ] ] 1[0 1S3 TP PETTPT TP iv
Contents OF THIS MANUAL ........ouuiiiiiiiiice et e ettt e e e e ettt e e e e e e es b e e e e eesaba e eeseebaaa e eeeserstansnns iv

INSTAlAtION PrOCESS OVEIVIEW ...uuniieiiiiiieie e eeetiee e e e ettt e e e ettt e e e e e s e ettt eeee e ettt s e e e s e e taa e eaesas b eesesstannasassesstansaneeeernen \
TaIS = a o e €= o =T r= L1 (o o PR PET TR \Y
(O =T o) (= g Rt 111 (0T L1410 o PSSR 1
(O g F=To (5] @ o] [=Tox 1)Y= S TP PETPPPN 1
[ (oo [N ol D=2 ox o o] o TR POPPPPPPPTUPPN 1
[RL=Te (U] (=1 PSR PPUORPPRTRN 1
o) | [olN Y o To @] o1 i o] g I (53, ) TSP PUPPTTTR 2
Chapter 2—GettiNg SEArEU .........ccoeeeiiieeeeeee e e e e e e e e e e e e e e e e eeaeanannaae s 3
(6 g F=T o] (5] @] o] [T ox 1)Y= TSR TR PPPRP 3
WHAL YOU SROUIA HAVE ... .ottt ettt et ettt e e e e e et e e e e e e ea bt e e e e e s taa e e e e e e ssbanaeeeesssbannaeeseeranns 3
HIgh @Nd LOW POWET DIIVES ... ..ttt e oottt ettt e e e e e e o s o bbbt et e e e et aaaeeesaaaannbbbbeeeeaaaaaeeesaannnes 3
(O =T o) (=T g Tt [ F51 ¢ 11 F= 11 o o U 9
(O g F=T o (5] @] o] [=Tox 1)Y= PR TR PPPRPN 9
INSTAIALION PrECAULIONS ......ciiiiiiiie et e et e e ettt e e e e e e e ea bt e e e s e ettt e eeessatban e eeeesaat s eeesesbaaneeseessbannseesensrnns 9
Environmental CONSIAEIALIONS ...........ooiiiiiiiiieiiiiite i ciee e e et et et e e e e e eeeeeeeeeeeeeeeeeeaese e bbb e b b seseseseaaeaasaeseseeseeeesennes 9
RTAT LT T @] 13T =1 = L4 o 1SR 9
Preventing Electrical NOISE ProbIEMS .......coi ittt e e s e e e e e e e e e s s e st ae e e e e aeeeesesannnnes 10
INSTAIATION OVEIVIEW ... et e et e et et e e e e e e e e e e e e e e et ee e e e aa s e be b et e bbb e e e aeseseaaaaaaaeseseeesessssserssssrsrarnnnnan 10
Series VS. Parallel MOTOr WIKINQ .....ccoiiiiiieiiee e s ce ettt e e e e e e e s s s st e e e e e e e e e s s sananabeae e e e e aaeeessasnnnsnnnrnneeeeaeeeneas 11
/0] (] @] T [0 = 4o ) 1 = REERP: 12
(%o a1iTo 8 Tr=1aTo 0 IXe) B 1 0 U= TN I 41V SRS 19
[ T @de] o] a1t 1o o N PP O O PSP ROPPPRRRR 20
1L @ Ofo] g T=Tox 1 o] o F SRRSO SUOPOPOPPR PP 20
(O ] 1O PO UUUR SO RPN 24
CW AnNd CCW LIMIES ...oeeiiiiiiiiiiiieeeeeee et e st e s e e e e e e e e e e e e e e e et et eeee s ee s e sebe b e bbb e e sesesasaaaeaaasesesessssssresssrsrersrssnnnn 25
(O] = 1O )PP URTUOUO PP PR 25
L0 0 el 2 11 10T £ USSP 27
ENCOUEN CONNECHIONS .....ooiiiiiieeeeeeeetet ettt e et ee e et e et et e e e e eeeeeeee et et e e e e e ee s e ae b e b b e b ab b e sesaaaaseaasaaaeesesseessssssrsreressssasnnnnan 28
Incremental ENCOAET CONNECIION ........coeeiiiiiiiieieeeeeeeeeeet et e s et e s e e e e e e e e e e e eeeeeeeeeeeesseba b et e bbb aeesesaaeaeeeens 29
P2\ 1Yo ] (01 (= =g oo [=] g @fo ] s a = Tox i o o HR TR 29
AC POWET CONNECHION ...t e e e et e et e e e e e e e e eeeee e et et ee e e e ae s e b e be s e bbb aeseseaeaaeaaeaesassssessssssssrsrsrerrnes 30
TEANSTOIINIEIS ...ttt e e et e e e e e e e e e e e e et e e et et et e e eae s et e e b e b et b sesesaeaaaeaaeaaasesesessssseseseressssesasnnan 30
TranSfOrmMer SPECITICALIONS ... ...iiiii it e e e e e e e e e e e e e e s e s s be e eeeeeeeeaesaannsnnbanareneeeeees 30
POWET RALINGS oiiiieiiiiiiiiiie et e e e e e e e e e e e e et e s sttt e e et e e eeeesa s s see e teeeeeeeeaeaessaassseaeeeeeeeaeeeeseaannsnnsnneeeeeeeenesannnnns 31
INSTAlAtION VEITICALION ... .o r et ettt e e e e e e e e e e e e et et et eee e e sesebe e b et et seseseaeeaeaaeasaesessessesssssssrersrsnns 33
0T o181 A @0 0 V7= o1 1o T P 33
L@ 111 10 Q@0 0 1Y =T o1 1 To] o 1P 33
L= LU ] A 11010 | SO0 Y=o o) o SRR 34
10 (o T =] PPN 34
INCIEMENTAI ENCOOET TEST ..uviiiiiiiiiiiieie i ettt e e e e et e s e e e e e e e aeeeeeeeeeeeee e s eeaaabe b e bbb s s e e eeeeeeens 34
Y Yo [0 (=T = oo Lo L= 1T A OO 35
[T €AY 1Yo 10 o USRS 35
MINIMUM WIOEN Lottt s et s e et e e e e e e e e e e et et e e e eeeeae s e s s e b e b e bbbt seseseeseseaaaaasesseseessnnenes 35
T T 10T 1= o 11 o PR 35
2N 1= Vo o 11 Vo 0 4 L= 1 - U PSSR 37

Contents i



L0100 1 o SRR 37

LI 1111 PSS 38
YT o] g T- L [ PP PP P PP P PP PPPRURPPPP 38
Yo B = g o T=T [ 1S = o111 YRR 38
B0 [ Lo TN d €0 To7= o {1 =SS 38
o) (o] QN oAV (o] 4L RO ORI 40
F Y 1 =TS o] = g o= PP PTOTPI 40

Chapter 4—ApPliCAtiION DESIGN ...oiiii et e e e e e ae et a e e e e e e e e aaeeeeeeeeeennnnns 41

(O T o1 1= @ 1= Tox 1)Y= SRS 41

Motion Profile Application CONSIAEIALIONS ........c.ciiiiiiiiiiieiie e e e e e es e e e e e e e s e s s s e e e e e eeeesssasnnrnraenereaeeeesesannnnnes 41
PrESEt IMOUE IMOVES ...ttt ettt ettt ettt e e sttt e e e sttt e e s e bbbt e e e e n b b et e e s an s bt e e e e e anbbeeeesannbbeeeesnnnreas 42
INcremental MOOE PreSEt IMOVES .......oiiiiiiiiiie ittt ettt e ettt e e s bbbt e e s s bbbt e e s anb b et e e s snbbeeeeesnneeeaens 42
ADSOIULE MOUE PIESEL MOVES ....coiiiiiiiiiieiitiiie ettt ettt ettt e sttt e e s sttt e e e sttt e e e s sabbe e e e e anbbe e e e e s anbbbeeeesnnnneeeas 42
CONLINUOUS MOAE IMOVES ....eeiiiiiiiiiee ettt e ettt e e e ettt e e e e sa bt e e e e st b et e e e e akbee e e e e anbbe e e e e abbeeeeeeanbbeaeeennnees 43
(1o == To I Mo To] o J @] o 1=1 = 11 o] o I PR 44
Y= ] o T = oo o [ gl ==Y ] [V o o SRR 45
] ToTo o L= ] 1= I 1Y o o - PR 45

[V Fo] 1 To gl = oTe = T g S Vg Lo IS T=To (U= o7 O PREPRRR 56
Y= Lo (U= o (ot @] 4T =T o SRR 56
Creating and EXECULING SEOUENCES ......uuuitiiieeeeeiieiiiiieieeeeeeteeeessssasstraeeeereeaeeeassaaassssrseeerteeeeeesasansssnrenrrereeeeses 58
T8 o] (o U1 1T TS PSPPSR 59
Y= Lo (U= oot 1T o T8 o o Lo TR Ko Yo | RS 63

High-Level Programming TOOIS ........iii ittt e e e e s s st e e e e s e e s s e e e e e aee e e s s s s st ae e e eeeeaeeesessannsstnnnneeeeeeeeesnnnnnns 67
(07e] 191 0] 157 =7 = TaTod a1Ta o =TT N 1o Yo o1 T [PPSR 70
(@70 o [110] 0 7= £ PP EPP PR 71
o g = T O EEERR 75
Branching Using Variables and BOOIEAN LOGIC .....uuvuiirieeiieiiiiiiiiiiieeie e e e e e s s e st ee e e e e e e s e s ssannanneneeeeaeeesssannnnnes 76
Motion Profiling Mode—ON-the-FIy ChanNQES .........cuiiiiiiiiiiiiiiieie e e e e e e s s s e e e e e e e e s e s ennnnes 77

a1 0=T = ot o TR (o R 1 =TS G UEEERP: 81

Programmable INPULS N0 OULPULS ......uuuieeiiiieeeiis it e e e e e e s s s s e e e e aee e e s s ss et aaeeeeeeeeeessssannssasnneereaaeeesseannnnnnes 81

L O @ o1 - o) o SRR 94

ROLAIY VS. LINEAI INAEXEIS ...eeeiiieeeii i iiiiiete et e e e e e e e e e st e e et e e e e s e s sa et eeeeeeeeeeasaassstaeeneeeaaeeeesssannsnstennneeeeeenessnnnnnns 97

Chapter 5——SXF FOHOWET ......ueiiiiiieiie ettt e e e e e e e e e e e e e e e eeeeeseene 99

(O T o1 (] @ o] [=Tox 1)Y= PP T TP PPT PR 99

WAL IS FOIOWING? ..ttt oottt ettt e e e e e oo s oo ab et e ettt et e e e e e e e e e e nn bbb be e e e e e eaaeseesaannsbbbbeeeeaaaaeeaesaannnnns 99

TYPES OF FOHOWING ..ttt ettt et e e e e o4 e oot e bbbttt e e e e e e e e e aa e s nb b e be et e e aaaeeeaeaannbnbbeeeeeas 100

VL= (o Tod 1Y o] | (o111 T o o T PP PRUPT TP 100

Position and VelOCity FOIOWING ......cooiiiiiiieiieie ettt ettt e e e e e e e e e s bbb e e e e e e e e e e e e e e e e aannbbbreeeeaeaaaeaens 103

Recede and Advance WHIle FOIHOWING .........eiiiiiii ettt e e e e e e e e e e e s bbb e e e e eaaaaeeas 115

)Y (e gl o T pT4= 1 (o] o NPT PP 132

Other FOIOWING FEALUIES ......ueeiiiiiiiii ittt ettt e et e e e e e e o s e b ettt e et e e e e e e s e s e nsbabbeeeeeeeaaeeesaaaannsbabbneeeaaaens 135

Following Equation and Command SUMIMAIY ........cooiuuiiiiiiiiieie ettt e e e e e e e e e e e e e e e e s s e ananbebeeaeaaaaaaeaens 137

Chapter 6—Hardware REfEIENCE ........ccoiiiiiiiii e e e e e 143

(O g F=T o1 @ ][ Tox 1)Y= PP E T PP 143

Environmental SPECITICALIONS .......ooiiiiieiiit ettt e et e e e e e e s e bbb e e e e e e e e e e e e s e nbabbaneeeeaaaaaaas 143
Drive ElectriCal SPECITICALIONS ........uuiiiiiiiiieeii ittt et e e e e e e s s bbb e et e e aaa e e s e s aanbbbbaeeeeeaaaeeeesaannnn 143
1/O EleCtriCal SPECITICALIONS .......ueiiiiiiiiiee ittt et e e e e e e s e et b bttt e e e aa e e e e e saabnbbaaseeeeaaaeeeseaaannnnes 144
Motor ElectriCal SPECITICALIONS .........eiiiiiiiieii ittt e et e e e e e e e e s e s s abnbbe s e e eeaaaaaaeeeanns 147

OperatioNal SPECIFICALIONS .........ueeiiiiiiiee ittt et e e e e e e e et bt be e et e e eaa e e e e aa s bbbebaeeeeaaaeeesasaanbnrbeneeeas 147
MOTOT CUIMENT & TOMTUE ... oottt e e oo oo o2 e e e e e e e e ee e e et et eeaeaste s bebabsb s e ae e e e e e e eeaeaaaaaaeeaeaeennees 148

(D GAY 7 B 01T 0 1S3 o] o PP PPPRRRTTT 149

Y (o] (o g 110 =] ¢ o] o 1S PP PPPPRRRTTT 150

DIP SWILCR SUMIMABIY ...ttt oo oo ettt bttt et e e e e e a4 e s et et be et e eeaaaeeessaasnbbebneeeaaaaaaeaeaanns 152

Non-Compumotor—Drive/MOtOr CONNECTION .......ooiiiiiiiee ettt e e e e e e e e e e e e e e s bbb b e eeeaaaaaeaeas 155
WIiKING CONFIQUIALIONS ...ttt ettt et e e e e e e e e e s a e bbb bb e e e e e e e e e e e e s annbabbeeeeeaaaaaeesaaannnes 155, 156
TEIMINAI CONMECLIONS ...ttt ettt oottt ettt e e e e e e s e e a bbb b ettt e e ae e e e e s aanb bt bebeeeeaaaeeeeseaannnbebbeneaaaans 157
Non-Compumotor Motors—Setting MOTOr CUIMTENT ........ooii ittt e e e e e e e e e e e e e e e annnnnes 158
Motor Performance SPECITICALIONS .......ciiii it e e e e e e e e e e e nb e b b e e e e e e aaaeeeaaannnes 158

SX/SXF Indexer/Driver User Guide



Chapter 7—Maintenance & TroubleShOOtING .........cooiiiiiiiiiiiii e 161

(O T o1 1T @ 1= Tox 1)Y= SRS 161
= T a1 (=T g = Lo TP PRT 161
[ oYY YA\ = T 1= = U o7 PSRt 161
(D)) Y = T a1 (=T o =T Lo =PSRRI 161
[0 (o] g1V =TT =] =1 g (ot PSPPI 162
Common Problems and SOIULIONS .........uiiiiiiiiiee et et e e s sttt e e e s sabb e e e e s abbeeeeesane 163
Yo 11T T LT o0 o o Lo TN I o1 SRR 165
REUMING the SYSIEIM ..coiii i e e e e et e e e e e et s s et a e e ereeaeeeaessaasnstennnneeeaeeeeseaans 167
Y o] o 1= g T [T 2SRRI 169
(@] 19114 F= U o 1IN 1] 11 Vo O 169
Sy TGz 141 0] (TN o T = 41 SRS 171
Appendix C—LVD Installation INSIrUCLIONS ..........oooiiiiiiiiiiiiii e 175
Complying with the Low Voltage DIr€CtiVe (LVD) ......ccooiiiiiiiiiieiie e e e s sttt e e e e e e s e s st e e e e e e e e e e s s s nnnnrnsnneeees 175
Additional Installation Procedures for LVD COMPIIANCE .........ccccuviiiiiiiiiee e e e e s e e e e e e e e e s e nnennes 175
Table of Graphic SYmboIs and WarniNGS ......c..cvuuiiiiiiiieeei i e e e s s s r e e e e e e e e s e s st e e e e e aeeeessannnrnreeeeees 177
0T L= PSPPI 179

Contents il



How To Use This User Guide

Assumptions

This user guide is designed to help you install, develop, and maintain your system. Each chapter
begins with a list of specific objectives that should be met after you have read the chapter. This
section is intended to help you find and use the information in this user guide.

This user guide assumes that you have the skills or fundamental understanding of the following
information.

[0 Basic electronics concepts (voltage, switches, current, etc.)

0 Basic motion control concepts (torque, velocity, distance, force, etc.)

Contents of This Manual

iv

Chapter 1:
Introduction

Chapter 2:
Getting Started

Chapter 3:
Installation

Chapter 4:
Application Design

Chapter 5:
SXF Follower

Chapter 6:
Hardware Reference

Chapter 7:
Troubleshooting

This user guide contains the following information.

This chapter provides a description of the product and a brief account of its specific features.

This chapter contains a detailed list of items you should have received with your SX shipment. It
will help you to become familiar with the system and ensure that each component functions properly.

This chapter provides instructions for you to properly mount the system and make all electrical
connections. Upon completion of this chapter, your system should be completely installed and ready
to perform basic operations. Tuning considerations and procedures are also provided.

This chapter will help you customize the system to meet your application’s needs. Important
application considerations are discussed. Sample applications are provided.

This chapter explains the SXF Following function and the SXF’'s capability to support absolute and
incremental encoders.

This chapter contains information on system specifications (electrical, dimensions, and perfor-
mance). It may be used as a quick-reference tool for proper switch settings and connections.

This chapter contains information on identifying and resolving system problems.

SX/SXF Indexer/Driver User Guide



Installation Process Overview

To ensure trouble-free operation, pay special attention to the environment in which the SX equip-
ment will operate, the layout and mounting, and the wiring and grounding practices used. These
recommendations are intended to help you easily and safely integrate SX equipment into your
manufacturing facility. Industrial environments often contain conditions that may adversely affect
solid-state equipment. Electrical noise or atmospheric contamination, may also affect the SX
System.

Developing Your Application

Before you attempt to develop and implement your application, there are several issues that you

should consider and address.

O Recognize and clarify the requirements of your application. Clearly define what you expect the system to
do.

O Assess your resources and limitations. This will help you find the most efficient and effective means of
developing and implementing your application (hardware and software).

O Follow the guidelines and instructions outlined in this user guide. Do not skip any steps or procedures.
Proper installation and implementation can only be ensured if all procedures are completed in the proper
sequence.

Installation Preparation

Before you attempt to install this product, you should complete the following steps:

O Review this entire user guide. Become familiar with the user guide’s contents so that you can quickly find
the information you need.

O Develop a basic understanding of all system components, their functions, and interrelationships.

O Complete the basic system configuration and wiring instructions (in a simulated environment, not a
permanent installation) provided @hapter 2, Getting Started.

O Perform as many basic functions as you can with the preliminary configuration. You can only perform this
task if you have reviewed the entire user guide. You should try to simulate the task(s) that you expect to
perform when you permanently install your application (however, do not attach a load at this time). This
will give you a realistic preview of what to expect from the complete configuration.

O After you have tested all of the system’s functions and used or become familiar with tll of the system’s
features, carefully rea@hapter 3, Installation.

O After you have read Chapter 3 and clearly understand what must be done to properly install the system,
you should begin the installation process. Do not deviate from the sequence or installation methods
provided.

O Before you begin to customize your system, check all of the systems functions and features to ensure that
you have completed the installation process correctly.

The successful completion of these steps will prevent subsequent performance problems and allow
you to isolate and resolve any potential system difficulties before they affect your system’s

operation.
Conventions
To help you understand and use this user guide effectively, the conventions used throughout this us
guide are explained in this section.
Commands

All commands that you are instructed to enter are shown in capital letters. The symlibe SX
command prompt. The command is displayed in boldface. A delimiter (space or carriage return) is
required after each command. A description is provided next to each command example.

Command Description
>MR Sets motor resolution to 25,000 steps/rev

The system ignores command syntax that is not within the valid range for a specific comn?and. A
prompt will be returned by the drive when the last command entered was not understood, or a
parameter limit was exceeded.
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Motors

S Series and SX Series motors are one in the same (interchangeable terms).

Warnings & Cautions

Warning and caution notes alert you to possible dangers that may occur if you do not follow instruc-
tions correctly. Situations that may cause bodily injury are present as warnings. Situations that may
cause system damage are presented as cautions. These notes will appear in bold face and the word
warning or caution will be centered and in all capital letters. Refer to the examples shown below:

WARNING
Do not touch the motor immediately after it has been in use for an extended period of time. The motor
may be hot.

CAUTION

System damage will occur if you power up the system improperly.

Related Publications

[0 Current Parker Compumotor Motion Control Catalog
[0 SX Indexer/Drive Software Reference Guide
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