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IMPORTANT INFORMATION FOR USERS

Installation and Operation of Digiplan Equipment

It is important that Digiplan motion control equipment is installed and operated in such a way that all applicable
safety requirements are met. It is your responsibility as a user to ensure that you identify the relevant safety
standards and comply with them; failure to do so may result in damage to equipment and personal injury. In
particular, you should study the contents of this user guide carefully before installing or operating the
equipment.

Under no circumstances will the suppliers of the equipment be liable for any incidental, consequential or special
damages of any kind whatsoever, including but not limited to lost profits arising from or in any way connected
with the use of the equipment or this user guide.

A SAFETY WARNING

High-performance motion control equipment is capable of producing rapid movement and very high forces.
Unexpected motion may occur especially during the development of controller programs. KEEP WELL CLEAR
of any machinery driven by stepper or servo motors. Never touch it while it is in operation.

High voltages exist within enclosed units, on rack system backplanes (motherboards) and on transformer
terminals. Operators must be denied access to theses areas. Service personnel must keep clear of these
areas when power is applied to the equipment.

The information in this user guide, including any apparatus, methods, techniques, and concepts described
herein, are the proprietary property of Parker Digiplan or its licensors, and may not be copied, disclosed, or
used for any purpose not expressly authorised by the owner thereof.

Since Digiplan constantly strives to improve all of its products, we reserve the right to modify equipment and
user guides without prior notice. No part of this user guide may be reproduced in any form without the prior
consent of Digiplan.

© Digiplan Division of Parker Hannifin plc, 1995
— All Rights Reserved —







CONTENTS |

CONTENTS

LIST OF FIQUIES ...ttt bbbttt et b et e sa e bt e eneene e i
(T A0 1= o] [ ii
Contents Of THIS MANUAL........c.ueiiiieiee et e e e e s s e e s s s e e e e s seaneeeeeaans \Y
Developing Your APPHCAtioN.........ccuiiiiiie et Y%
Chapter 1. INTRODUGCTION ......c.cooeiieiesiesieeieseeseseesree e eeesseessesseesseesseeseesseessessessseesseessessesssesssesses 1
(Lo T0 (U To Al D 1T Yo ] 0] (o o IS POSUPPSR 1
POSIIONET FRALUINES ...ttt e ettt e s e st e e s st e e e e s e bt e e e s e s abe e e s s ssaeesssansreeesesnrenens 2
Positioner Status LED INAICALON ........oooiiviiiiiiiieie ittt enrae e 3
POSIIONEr SPECITICALION .....cuiiiiiitiiieeieee et sr e b b ae e 5
Chapter 2. INSTALLATION ..ottt sttt te et a s te st e s te e s be e e sbeesseesaseesbeesnseenseeenreenns 7
(0N Y /ST G @01 0] =03 1[0 1 1 7
LAV Lo I 01T =111 g =TSR PPR 7
Vo (o T @Y =] (ST o3 1] o 7
V[0 ) (o] g @0 o1 [=Tox 1 0] 0 F O SP 9
POSItIONEIr CONNECTIONS ..ottt ettt ettt e e e s e e s et a e e s s e saa e e e s s sabe e e s s sebbaeessssreeesessbenesssnens 14
oIS (1 To] g LT g o [ b= U 1Y o 1= TSP 15
Positioner Signal CONNECTIONS........couiiiie et 18
[N POSItION OQUIPUL ...ttt st sse e s re e nneesnneennee s 18

B Lo o I [ o 11 £ PP UP PR 19
Jumper Link and ConNector LAaYOUL..........cccvoiieiieiiiesiecsee sttt 20
JUMIPET LINKS ..ttt sttt bbb e 21
ThUMBWRNEEI] INTEITACE ... e e e 22
RP240 CONNECHIONS ....ceeeiee et e ettt e s ettt e e e e s s s sbbe e e s sebaeessessbaeessssbeeeessanseneesans 27

Drive SWILCH SEHHNGS ...oocie i sre e et e nb e s e e sreeenre e 28
Mechanical/ ENVIFONMENTAL ........occuviiei ettt et e s e st e e s s eaaa e e s s sare e e s s sabee e e s sanees 30
ENCIOSUre CONSIAEIALIONS......vviiiiiiiiee i citieee et e e ebree e s e era e e e s e ae e s e sbaeeessenbaeeeeans 30

[ VAT 0T AT A T=] a1 ¢= 1 31
INstallation CONSIAEIALIONS .......cccvviiiiiiiiie e e s e e e e s s eaaaeeeeans 31
Chapter 3. BASIC MOTION CONTROL CONCEPTS. ..ottt eee e eae e e 33
Y/ A T0] o I = (0 1[N 33
PrESET IMOVES ... s a b s b b s s s s s s s s s s s s sssssssssssssssssnssnnnns 33
INCreMENtal PreSEt MOVES.........oi ittt e sbae e s ara e e e 33
ADSOIULE PrESEE IMOVES ...ttt ettt e ettt e et e e s s et e e e s s s saae e e s e sabaeesssenrreeesans 33
CONLINUOUS IMOVES....oeiec ittt e et e st te e e s e eab b e e e s e st e e e e s ebbeessssabreeesanbneeas 34
REQISTIAtiON IMOVES. ..ottt sa et 34
Y/ A T0T T = 0 1 (=T ROT 36
ENCOAEr FOIOWING. ..ot 38
BUffered CIOCK MOAE.........ooo ittt e sbre e s s earr e e e 40
Program STOTAQE. ......oieiiiieiiiiieee ettt e et e e ae e r e s e e sneesneennesnnenneas 41

VAV (ST =d {0 ] (=Yox 1o ] o FHUTTTTTT TR TR 41



i PDHX15 SERIES DRIVE USER GUIDE

MOtiON Program SEIECHION .........cciiiiiiiiieeeee et s e e aeenre s 41
Parameter RANGES .. ...t b e s b e sbe e e sbe e e sare e e sareeennes 41
Chapter 4. COMMUNICATING WITH THE POSITIONER ....cccov i 43
ComMMANA INTEITACE. ... .ottt 43
ComMmMmUNICAtION ParameEterS.......coioiiiiiiiesieeie et 43

AAreSS SEIECHION ....oviiiiiiceeeee ettt b sr e nes 44

Interactive operation With @ PC/PLC ... 47
INtEractive ProgramMiNg ......cccccccceiieereeieeieseesieseesteesaesesssaessesseesseesseessssseessesssesseessessesseessens 48
Programming With the RP240.........oo et 52
Prompting an Operator or Displaying Information ..........cccccceevvevevenenceseese e 52

Processing INfOrmMatioN........ocooiiioiii e 56

Chapter 5. PROGRAMMING .......ooiiiiiiiie ettt sttt sa et st sbe it ene s 67
Communicating With the POSITIONET ... s 67
Multiple Positioner COMMANGS........cccoiieiiiiesicrie e see e see e see et ee e e s e enesneensens 69
Programming MOUES .......coeoiiiieiee ettt s se e s reetesneenreas 70

(@0] o100 T= T To N I8/ 01 S 72

Start MOVE COMMEANGS........coiiiiirieeiee et sb e et sbesee e e sre e e 72

Using the Evaluation COmMMAaNAS.........cceiiiieiieiecie e see e see e reeaesneennens 75
DETAILED COMMAND LIST ..oiiiieieiesiesie st ee ettt ssessessessessessessensesnenns 97
Chapter 6. MAINTENANCE & TROUBLESHOOTING......cccoootiirininieieeeieie e 219
DIIVE MAINTENANCE ......eiiiiieieieeee ettt sttt b e et esae e s be e b e e seesbeenbesneenreeneens 219
(YT ] (o] g1V F= Tl g =] g =T o] =SSP 219

DIIVE MaAINTENANCE .......iiiiiieieeie ettt sttt e e sreenbeetesneennens 219

B I 0 18] o] 113 T Yo 1 o 219

LED DiSPlay MESSAQES ......coiieiiriierieeie et itesiee e st see e ste e s beseesseesseesesseesbeensesneessesnsens 222
RS-232C PrODIEMS ...ttt b et 222
Software DebUGQING TIPS ...coeiieeieeierieie e see et sttt e e sre e s seesbeentesneesreeee e 223
RetUrNiNg the SYSIEIM ......ocicecece et esne e e 224

N 0] 01T o Lo G TSR 227
Sample COMMS PrOQIraM......c.ccieieeieieeiesiesteesieseesteeeeseesseeeesseesseesesseesseesessseessessesssesssnans 227



CONTENTS iii
List of Figures
FIQUIE 1-1. PDHXLS SEIIES ...eiitiiiitiiiieieieite st sttt sttt sttt sttt st be bt e e et e st see b sbeeaeeneeneas 2
Figure 2-1. Drive MOtOr CONNECHIONS......cuiiiieiieciee ettt et r e sre e sbeesreeanns 9
Figure 2-2.  Signal CONNECLIONS ........coiiiiiiiierieste ettt 14
Figure 2-3.  Signal Type A INPUL CIFCUIL.......ccuiiiie ettt nree s 16
Figure 2-4. NPN and PNP OUtPUt BOAIAS .........ccoeiiririeieiesiesiese st 17
Figure 2-5. In Position Indicator CONNECLIONS........ccciiiieiiie ettt 18
Figure 2-6. JOG SWItCh CONNECLIONS ......cccoiiiiiiriesireree e 19
Figure 2-7. Connector and LiNK POSIIONS .......c.cooiiiiiiiiie et s 20
Figure 2-8.  JUMPET LINK ACCESS .....oouiiiiiiieie ettt sttt sttt b e nae e 22
Figure 2-9. Connections to TM8 Thumbwheel Module...........cccoeiriiiiiiiii e 25
Figure 2-10. Connections to Dual TM8 Thumbwheel Modules..........cocooviiiiniiiineeeee, 26
Figure 2-11. Connections to RP240 Operator Panel.........ccccocveiieiiiiie e 27
Figure 2-12. PDHX15 Drive Card FroNt VIEW........cccciririieiieiresesie st 28
Figure 2-13. Case DIMENSIONS ....ccuiiiieiie ettt et ste et e e te e ssaeesbeessseesseessseenseeanneenreeas 30
Figure 3-1. Example RegiStration MOVE..........coiiiiiririiieiesie et 35
Figure 3-2.  TrianguUIAr Profile ...t st st e e nnee s 37
Figure 3-3.  Trapezoidal Profile ... 37
FIGUre 4-1.  RS232 INPUL....ooiiiiiieiie ettt e et st e b e e see e seesateesbeeanseeseesnteenbeesnseensenss 44
Figure 4-2. RS-232C Daisy Chain Configuration...........cccocererinenenineneeeesesee e 46
FIgure 4-3.  SEAtUS LEDS ...ttt sttt e be e s e b st e e nbe e enneenree s 52
Figure 5-1. Speed Change MOUE.........ooiiiiieeee et 71
Figure 5-2.  POSItIVE HOMING ....uiiiiiiiiece ettt st sb e s e b e snteenbeesnneenree s 79
Figure 5-3.  NegatiVe HOMING ......cooiiiiiiiiere et 79
Figure 5-4. System Used in EXxample Programs........cceceiiiiiieiiecsee e sies e 80
Figure 5-5  INPUL EXAMPIE.. .ottt 84
Figure 5-6  Output Hardware MOAUIES...........cociiiiiiiiice et 86
Figure 5-10. Complex Velocity Profile Using MQ MoOde........cccoviriirenieiene e 144
List of Tables
Table 1-1.  Status LED INAICAIONS. ......ccccoiiiiiieiiresieeee et s 3
Table 1-2. PDHX15 Series Drive SPecCifiCatiONS. .......cccceiuiieririnireeeseeee e 4
Table 1-3.  Positioner SPeCIfiCAtiON ..........ccceciiiie it 5
Table 2-1.  Motor Connection Data - WINdings iN SEIES........cccoriririiriieieneesese s 10
Table 2-2. Motor Connection Data - Windings in Parallel............ccooooeiiiiiiiecececeeee 11
Table 2-3.  PDHX15 Current Drive Settings for Compumotor ‘S’ and............ccccocevvvrereneenne. 12
Table 2-4. PDHX15 Current Drive Settings for COmMPUMOLOr .........cccoceeveeieveerecee e 13
Table 2-5.  PDHX15 Current Drive Settings for Digiplan ‘SM’ and..........ccccooiinninninieeeene. 13
Table 2-6.  POSItIONEr SigNal TYPES ..ot te e ens 15
Table 2-7. 5V and 24V Operation for Signal Type A INPULS........ccoceririerieienerereseseseeeees 16



iv. PDHX15 SERIES DRIVE USER GUIDE

Table 2-8.
Table 2-9.

Table 2-10.
Table 2-11.
Table 2-12.
Table 2-13.

Table 3-1.
Table 4-1.

Signal Type A Configuration Link SettingS........ccccovceriineenininnee e 16
Signal Type B Output Board CharacteristiCS.........cccevvviereeieseeneeeseese e 17
JUMPET LINK FUNCHONS ...ttt sttt st nne s 21
DA IS T (o =Y 1] o 1 28
SEEP RESOIULION ...ttt b et e e re e 29
Peak CUITeNt SEIINGS. ...ciiieie ettt e e sne e neeneennes 29
Parameter RANQGES.......cooiiiiiieie e e e 41

POSItioNEr AAIrESS SEICCTION ....eeeeeeee e e e et e e e e e e e e e e reeeeeeeaan 44



CONTENTS

How To Use
This Manual

Chapter 1:
Introduction

Chapter 2:
Installation

Chapter 3: Basic
Motion Control
Concepts

Chapter 4:
Communicating with
the Positioner

Chapter 5:
Programming

Chapter 6
Maintenance &
Troubleshooting

This manual 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 manual.

This user guide contains the following information:

This chapter provides a description of the drive/positioner and gives
a brief account of its specific features.

This chapter details the input and output signal connections to the
drive/positioner. It also describes the signal characteristics and
shows examples of interfacing circuit arrangements.

For those unfamiliar with motion control systems, this chapter
explains the basic concepts It will help you to become familiar with
the system and provide a basis for understanding the use of the
command set.

This chapter will enable you to set up communications with the
positioner and describes its use with the RP240 Module.

Chapter 5 lists the motion control commands of the positioner. It
describes their use and explains the variable parameters
associated with them. You should study this chapter before starting
to program the system.

This chapter give a guide to troubleshooting drive, positioner and
motor problems.

Before you attempt to develop and implement your application, you
should consider the following:

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

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