TABLE OF CONTENTS

Chapter 1: Introduction

INtrOdUCEION ..c..eeviiiiiiiiiiiiiiiictc ettt are e s aee s ana s 1-2
The Purpose of this Manual.............ccooiiiiiiiiii e 1-2
WHeEre t0 BeGIN .t e 1-2
Supplemental Manuals...........oocciiiiiiiiiii e 1-2
TeChNICAl SUPPOTT ..ttt e 1-2

Conventions Used.........ccccoivuiiiiiiiiiiiniiiiiiiiiiici e 1-3
Key Topics for EaCh Chapter......ccciieiriiiiiiiiiiiiieeeee et e e 1-3

CPU-SIOt CONIOIIErS........ccoiiiiiiiiiiiiiiiiiiiiitcrtcrte ettt esee e sere e 1-4

DL205 System 1/O COMPONENTS.......ccoovuuuiiiiiiiiiiriieeiiiiiieeteeseniseereeeessssnsreeeeesssns 1-5
BASES ..o 1-5
I/O CoNfIGUIATION ....eeiiiieeieeieee ettt e e e s e e e e s esarreeeeeeeeeas 1-5
I/O MOAUIES ... e e e 1-5

Chapter 2: Installation and Power Wiring

Safety GUIdElINES......c.cciiiiiiiiiiiiiiiiiterccrc et 2-2
Plan fOr SAfELY ....eeiiiiie e 2-2
Three Levels of Prot@Ction ........coooiiiiiiiiiiiiiiiiiic e 2-3
EMErgency STOPS.....uuviiiiiiiiiiiiiiee et 2-3
Emergency Power DiSCONNECT ......ccoovvuuiiiiiiiiiiiiiiiiiiiee e 2-4
Orderly System ShUTAOWN.....cooiiiiiiiiiiiic et 2-4
Class 1, Division 2, APProval ........ccoecueeirriiiiiiiiiiiinieeceee et 2-4

Mounting GUIdElINES......cccooevuiiiiiiiiiiiiiiiiiiecette e 2-5
BaSE DIMENSIONS ...ttt et e ee e e e et e e e e e e e e e e e e eeeeeese s e 2-5
Panel Mounting and LayOuUT .......cccooeriiiiiiiieiiniiiieeeeeeeieeee e e e 2-6
ENCIOSUIES ....eeiiiieiiie ettt et e e e ettt e e e e st e e e e e s esabreaeeeeeenas 2-7

Environmental SpecifiCations ........coouviiiiiiiiiiiiiiieeeeee e 2-8



- Table of Contents

POWET ...ttt ettt e e et et eeeeeeeeaaaaaaeeeeeeeaaaae e e e e e e 2-8
IMEATINE USE ...ttt e et e et e e eeeeeeeaeaaeeeeeeeeeaaaaeaass s annnnannnnnnaas 2-9
AGENCY APPIOVAIS .eeeiiiiiiiiiiiiee ettt ettt e ettt e e e e ettt e e e e e s sibbbeeeeeeeenaaaeee 2-9
24VDC POWET BASES ...ttt ettt e e et e e e e e e eeeaaeaaaeeeeeeas 2-9
INstalling DL205 BaseS......ccccovvuuiiiiiiiiiminnieiiiiniinitieeeeiniinreeeeeessnsseeeesssssssssaneeeees 2-10
ChoosiNg the Base TYPe...ccoiiuiiiiiiiiiiiiiitee et e e 2-10
MOUNTING the BASE......ciiiiiiiiiiiiiieiiiiiete et e e e 2-10
Using Mounting Rails ......cooviiiiiiiiiiiiiiiiceeee e 2-11
Installing Components in the Base...........cccceeeiiiiiiiiiiiiiiiiiiiiiiicieneee e, 2-12
Base Wiring Guidelines...........cccccceeviiiimmiiiiiiiiiiiiiiiiiiniiieccnnneececeenneneeeen 2-13
BASE WIFING .. 2-13

Chapter 3: I/O Wiring and Specification

1/O WIKING Strategies ......ccccovuuiiiiiiiiiiiiiiiiiiiicietieeee et ecnette e e s sseneeeesseans 3-2
PLC 1501ation BOUNATIES .....ccoouuiiiiriiiiiiiiiiie ettt e et e e 3-2
Powering 1/O Circuits with the Auxiliary SUPPIY ....ccooerriiiiiiiiiiieeeeeeee 3-3
Powering 1/O Circuits Using Separate SUPPLIES......ccceerrriiiiiieiiiiniiiiiieeeeeeieeeeeeeee 3-4
SINKiNG / SOUrCING CONCEPLS «..uevviiieeeeeiiiiittee ettt ettt e ettt e e e e s e eaebeeeeeas 3-5
[/O “Common” Terminal CONCEPES.......uuvtiiiiriiiiiiieeeeeiiittee e e e eiietee e e e erirreeeee e 3-6
Connecting DC I/O to “Solid State” Field DeViCes........ccoovvuuriieeeiirnniiiiiieeeeiniiieeen. 3-7
Solid State INPUL SENSOTS ....ccoiuieiiiiiieeieiiitee ettt e ettt e e e s e sabeeeeees 3-7
Solid State OULPUL LOAAS......coueeiiiiieiiiiiiiiiiee ettt ettt e e s 3-7
Relay OUtpUt GUIAEIINES. ... ...eeiiieiiieiiiiiieee ettt e e e rrree e e e e 3-9
Surge Suppression For INAUCEiVe LOads........ccccoerriiiiiiieiiiiiiiiiieeeeeeeeiiieeee e 3-9

I/0O Modules Position, Wiring, and Specification .......c.ccoccuveeiiiiiiinniiiiiiinninnnnnneee. 3-13
SIOt NUMDEING . ceiiiiiiiiiiiee et e e 3-13
Module Placement RestriCtions............coccuiiiiiiiiiiiiiiiiiiiii e 3-13
Special Placement Considerations for Analog Modules ...........ccccovoiiiiiiiiinnnnnneee. 3-14
Discrete Input Module Status INdiCators........cooouviiiiiiiiiiiiiiiiiiecieeece e 3-14
Color Coding of I/O ModUIES........cccoorriiiiiiiiiiiiieceeeee e 3-14
Wiring the Different Module CONNECLOrS..........uveiiiiiiiiiiiiiieeeiiiiieeee e 3-15
[/O WiIriNG CheckliSt.....cciiiiiiiiiiieiiiiec e 3-16
I/O Points Required for Each Module ..........ccooooiiiiiiiiiiiiiiiiiiiiieececeeeeeen 3-17

Calculating the Power Budget ...........coooiiiiiiiiiiiiiiiiiiiiiiiiiieticcenneeecce s 3-18
Managing YOUr POWET RESOUICE ......ceviiiiiiiiiiiiiiieiieiiiiiieaaaaeeeeteeeeeeeeeee e 3-18

I DL205 Installation and I/O Manual, 2nd Ed., Rev. A



Table of Contents.

CPU Power SPeCifiCations .........uuviieiiiiriiiiiiiee et 3-18
Module Power REQUIFEMENTS......ccciiiiiiiiiiiiieiiiiiiiiee et e e 3-18
Power Budget Calculation EXample..........ccccoommiiiiiiiiiiiiiicieeeee e, 3-20
Power Budget Calculation Worksheet..........cccoovumiiiiiiiiniiiiiiiiiiiiinieeee e, 3-21
DL205 Digital Input Modules............ccoovuiiiiiiiiiiiiiiiiiiieeccceereee e 3-22
D2-TOND3-2, DC INPUL...etiiiiiiiiieiiiie ettt e e e e e 3-22
D2-08ND3, DC INPUL..ceiiiiiiiiiiieeeiiie ettt e e e e e e e 3-22
D2-32ND3, DC INPUL ¢ttt ettt 3-23
D2-32ND3-2, DC INPUL....ttiiiiiiiieiiieeeiite ettt e e e e e 3-24
D2-08NA-T, AC INPUL....ettiiiiiiiiiiiiiiiiiieeieeeeeeeee ettt e et eeeeeeeeeaeeeeeaaeeeeaeeaeeaaeesaaaaananes 3-25
D2-08NA-2, AC INPUL..cciiiiiiiiiiieeeiite ettt e e e e 3-26
F2-08SIM, INpuUt SIMUIALOr .....uiiiiiiiiiiiiiiiee e 3-27
D2-TONA, AC INPUL.cetiiiiiiiiiiiiiiitieteeeeeee ettt ettt et et e e e e et e e e e e e e e e e e e e aeeeeeeaeesesaannes 3-27
D2-04TD7T, DC OULPUL.c.eeteieeiiiieeeiiee ettt et e s e e 3-28
DL205 Digital Output Modules..........cccocuueiiiiiiiiimniiiiiiiniiiieeciinereeeeeneneeeee 3-28
D2-08TD2, DC OULPUL ..eeeiiiieiiieiiieciie ettt et e 3-29
D2-08TDT, DC OULPUL c..eeeitiieiiieiiteeiie ettt ettt 3-29
D2-16TD2-2, DC OULPUL c..eeeiiiiiiiiiceiie ettt 3-30
D2-16TD1-2, DC OULPUL ..ottt 3-30
F2-16TD1(2)P, DC Output With Fault Protection.......ccccccuvveeeiiiimniiiiiecieinnieeeen. 3-31
F2-16TD1P, DC Output With Fault Protection .......cccccoeeeeiieeriiiiniiiiiieceeinineeeee. 3-32
F2-16TD2P, DC Output with Fault Protection.........cccccoevvoiiiiiiiiimiiiiiiiiiiieeeee. 3-33
D2-32TD2, DC OULPUL c..eeeiiiieiiieiiteeiie ettt 3-34
D2-32TD7T, DC OULPUL c..eieiiiieiiieiiteeiie ettt 3-34
D2-08TA, AC OULPUL .eeviiriiiiiiiieiiteeiie ettt ettt sree e 3-35
F2—08TA, AC OULPUL...coutiiiiiiiiiieiteeiie ettt et et e 3-35
D2-12TA, AC OULPUL ..ceeviiiiiiiiiieeiiteeiie ettt sttt e sree e 3-36
D2-04TRS, Relay OULPUL.......cooiiiiiiiiriiieiicniecceeee e 3-37
D2-08TR, Relay OULPUL.....cocueiiiiiiiiiiriie et e 3-38
F2—08TR, Relay OULPUL......cccueiiiiiiiiieriie ettt 3-39
F2—08TRS, Relay OULPUL....c..eiiiiiiiiiiiie ettt e 3-40
D2-12TR, Relay OULPUL.....cccueiiiiiiiieiiie ettt e 3-41
D2-08CDR, 4 pt. DC Input / 4pt. Relay OUTPUL......ccccorvrmiiiiiiiiiiiiiiieeeeeeeeeee. 3-42
DL205 Analog Input Modules ...........cccooeiiiiiiiiiiiiiiiiiiiieececeercee e 3-44
F2-04AD-1 4-Channel 4-20mA Analog Input Module..........cccccoevriiiiiiiiiiinninneeen. 3-44

DL205 Installation and I/O Manual, 2nd Ed., Rev. A I (1]



- Table of Contents

v

F2-08AD-1 8-Channel 4-20mA Analog Input Module..........cccccooviiiiiiiiiiinninnneeee. 3-46
F2-04AD-2 4-Channel Voltage Analog Input Module ..........cccccovviiiiiiiiiiiniinnneeee. 3-48
F2-08AD-2 8-Channel Voltage Analog Input Module .........cccccevviiiiiiiiiiiniineeeen. 3-50
DL205 RTD and Thermocouple Modules..............cccccovriiiiiiiiiiiiiiiiinnieenniiiieneeen. 3-52
F2-04RTD 4-Channel RTD Input Module...............coeeiimiiiiiiiiiiiiiniiiiieeeeeeeeeeee. 3-52
F2-04THM 4-Channel Thermocouple Input Module............cccceevviiiiiiiiiiinnniieeeen. 3-54
DL205 Analog Output Modules ...........cccceeeiiiiviimmuiiiiiiiniiiieeciineeeeeeenneeeeee 3-56
F2-02DA-1 2-Channel 4-20mA Analog Output Module.........ccccovviiiiiiiiiinnnnnnneen. 3-56
F2-02DA-1L 2-Channel 4-20mA Analog Output Module.........cccoeoiiiiiiiiiininnnneeen. 3-58
F2-02DAS-1 2-Channel Isolated 4-20mA Analog Output Module...........cccccuuuneeeee. 3-60
F2-08DA-1 8-Channel 4-20mA Analog Output Module.........ccooeoiiiiiiiiiinnnnnneeen. 3-62
F2-02DA-2 2-Channel Voltage Analog Output Module .........cccoovviiiiiiiiiininnnneeee. 3-64
F2-02DA-2L 2-Channel Voltage Analog Output Module.........cccoeviiiiiiiiiinnnnnnnneee. 3-66
F2-02DAS-2 2-Channel 0-5V, 0-10V Isolated Analog Output Module................... 3-68
F2-08DA-2 8-Channel Voltage Analog Output Module ..........cccooeviiiiiiiiiinnnnnnneee. 3-70
DL205 Combination Analog I/O Modules ............ccccccoriiiiiiiiiiiiiiiinnieniiicieeeeeen, 3-72
F2-04AD2DA 4-Channel Analog Input / 2-Channel Analog Output Module.......... 3-72
F2-08AD4DA-1 8-Channel Analog Current Input / 4-Channel Analog Current .............
OULPUL MOAUIE ..ttt ettt e e e e eibeeee s 3-74
F2-08AD4DA-2 8-Channel Analog Voltage Input / 4-Channel Analog Voltage .............
OULPUL MOAUIE ..ttt ettt e e e e eibeeee s 3-76
Glossary of Specification TErms .......cccccovvviiiiiiiiiiiiiniiiiiiiniieeeee e 3-78
Inputs or Outputs Per Module ...........cccciiiiiiiiiiiiii e 3-78
Commons Per Module ..ot 3-78
INPUL VOItage RANGE. ...cciiiiiiiiiiiiiiiiie et e e 3-78
Output VoItage RANGE.....cccoiiiiiiiiiiiiiiiiee e 3-78
PEak VOITAGE .ceeiiiiiiiiiee ettt e 3-78
AC FrEQUENCY ..ttt 3-78
ON VOIAGE LEVEI ...t 3-78
OFF VOItage LeVel........ouiiiiiiiiiiiieieettee et 3-78
INPUL IMPEAANCE........ooiiiiiiiiiiiii e 3-78
INPUE CUITENT ..o 3-78
MiINIMUM ON CUITENT......iiiiiiiiiiiiiiiiiii e 3-78
Maximum OFF CUITENT ......cccviiiiiiiiiiiiii 3-78
MiINIMUM LOAd......ccuiiiiiiiiiiiii e e 3-78

I DL205 Installation and I/O Manual, 2nd Ed., Rev. A



Table of Contents.

External DC REQUITEd .....ccoovuumiiiiiiiiiiiiiiiiiee ettt e e 3-78
ON VOITGE DIOP . eeeiiiiiiieeeeiiiieee ettt ettt e e e e e e s eerreeeees 3-78
Maximum Leakage CUMTENT ........cciiiiririiiiiiitei ittt e e 3-79
Maximum INFUSH CUMTENT.......uiiiiiiiiiiiiiec e e e 3-79
Base POWEr REQUITEA .....cccoiruiiiiiiiiiiiiiiiiee ettt e e 3-79
OFF tO ON RESPONSE ...ttt e e e eeeeeeeeeeaeeeeeeeas 3-79
ON TO OFF RESPONSE ...ttt e e e e e eeeeeeeeaeeeeeeas 3-79
TerMINAl TYPE .ttt et e e et e e e e e eee e e e e e 3-79
StAtUs INAICATOTS....coiiiiiiiiiiiii i 3-79
FUSES .o 3-79

Appendix A: European Union (EU) Directives

European Union (EU) DireCtiVes .........cccouuvmmiiiiiviiriieiiiiiiiiiiiiiiiiiiiiiiiiieieennenns A-2
MEMDET COUNTIIES ....vtiieeiiiiiiiieeee ettt ettt e e ettt e e e e ettt e e e e e sssaibbaeeeeeeenns A-2
APPlICable DIFr€CHIVES ..ottt e ettt e e e s A-2
COMPLIANCE ....ettteeeeeeieteee ettt ettt e e e e ettt e e e e e s sabbateeeeessaaabbaeeeas A-2
GeNEral SAfELY ..eeeiiiiiiiiiiiee et e e e s A-3
Special Installation Manual............ccoooiiiiiiiiiiiiiiieeeeee e A-4
Other Sources of INfOrmMation ..........ccoiiiiiiiiiiiiiii e A-4

Basic EMC Installation Guidelines...........ccccccovvvuuiiiiiiinniinnneiiiinniiniieieinnneeeeennens A-4
ENCIOSUIES ..eeiiiiiiiiiieee ettt e e e et e e e e e s ebreeeeeeeene A-4
AC MaINS FIILEIS ..evviiiiiiiiiiitee ettt e e e e e s ebrreee e e e s sainnee A-5
SUPPression and FUSING ......cooiiiiiiiiiiiiiiee et A-5
Internal Enclosure Grounding.....cccooviiiiiiiiiiniiiiieeeeeeiieeee e A-5
Equi—potential Grounding .........ccceoveviiiiiiiiiiniiieeeeeeee e A-6
Communications and Shielded Cables ...........ccoovriiiiiiiiiniiiiie e A-6
Analog and RS232 CabIes ......cccovrmiiiiiiiiiiiieeeeeee e A-7
Shielded Cables within ENClOSUIES .........uviiiiiiiiiiiiiiiicceieece e A-7
Analog Modules and RF INterference .........occvvveeiiiiiiiiiiiieeiiiieeeceeieeeee e A-8
NEtWOTK ISOIAtION ....eeiiiiiiiiiiiiiiee e e A-8
DC POWETEd VEISIONS ..ceeeeiiiiiiiiieeiieeiiiiieeee e ettt e e e ettt e e e e sirrareeeesssenrreeeeeeeenen A-8
Items Specific to the DL205 .....ccoiiiiiiiiiiii e A-9

DL205 Installation and I/O Manual, 2nd Ed., Rev. A I \'4





