Table of Contents

Chapter 1: Getting Started

INtroduction ... ....iii i i i e r e 1-2
The Purpose of this Manual . ... i e e e 1-2
Supplemental IManualS . . ... .. 1-2
Technical SUPPOIt . . ... 1-2

ConventioNs Used .........coiiiiiiiiiii it iaiareanaaan s aansannnrannnrnnnrnnnnnns 1-3
Key Topics for Each Chapter . ... ... e 1-3

Physical CharacteristiCs .............iiiiiiiiiii it ittt ai s sai s snanssannnannnns 1-3

Analog Input Module Terminology ..........c.ciiiiiiiiiiiiiiinranrenrannsansanrnnsnnns 1-4
Channels per ModuIe . ... ... i e e 1-4
INPUL RaNgES . .o 1-4
ReSOIULION . . . e 1-4
INPUL Ty P .o 1-4
INPUL IMPEAANCE . . ... 1-4
Conversion Method . . ... .. o 1-4
PLC Update Rate ... ..... ..o e e e e 1-4
Linearity Error . ... 1-4
Maximum [NACCUIACY . . . ...ttt e e e ettt e e 1-4
Accuracy VSs. Temperature . ... 1-4
/O PoINts ReQUIrEd . . ...ttt e e e e e e e 1-4
EXternal POWEr SOUICE . . .. ... i e e e e 1-4
Base Power

ReqUIred . .. 1-4
Operating Temperature . ... ... o e e e 1-4
Relative  Humidity . ......... . e e 1-4
St RESPONSE . oot 1-4

Analog Output Module Terminology .........couviiiiriiii i iiiiiai i teaareasnrennnrnnns 1-5
Channels per Module . ... ... e e e 1-5
OUIPUL RaNGES . . . oo e e 1-5
ReSOIULION . . . e 1-5
OUPUL CUITENE .« . 1-5
OUtpUL IMPEAANCE . . . .o e e e 1-5
Load ImMpedanCe .. ... o e e e e 1-5
PLC Update Rate ... ... e e e e 1-5
Linearity Error ... 1-5
Maximum [NACCUIACY . . . ...ttt e et e et ettt 1-5
Accuracy VS. Temperature . ... ... 1-5
EXternal POWEr SOUICE . . ... e e e e 1-5
Base Power Required . ... ... e e 1-5
Operating Temperature . . ... ... ... e e 1-5
RelativeHumidity . ... 1-5
/O Points RequUIred .. ... e e e e e e e 1-5

Selecting the Appropriate Module ........... ..ot it it raianannans 1-6
Wide Variety of MOdUIES . . . .. ..o 1-6

Diagnostic Features ... ... ... 1-6




“ Table of Contents

ANAlOg INPUL . o 1-7
Special INPUL . .. 1-7
ANalog OUIPUL ... 1-8
Combination ANalog . .. ... 1-8
Analog Made Easy - Four Simple Steps ..........ciiiiiii it iein e 1-9

Chapter 2: F2-04AD-1, F2-04AD-1L 4-Channel
Analog Current Input

Module Specifications ...........coiiiiiiiiiii it i ittt i 2-2
INput SPeCIfiCationNs .. ... . o 2-3
General Specifications . ... ... 2-3
Analog Input Configuration Requirements ......... ... ... . i 2-3
Special Placement Requirements (DL230 and Remote I/OBases) ....................... 2-4

Settingthe Module JumMpers . .......oiiiiiii i ittt e ca e aasaranearasansaransnnns 2-5
Selecting the Number of Channels . ... ... e 2-5

Connectingthe Field Wiring . ........cciiiiiiiiii it it i et e eses s ansansansnnnnns 2-5
Wiring GUIEliNES . ... o 2-5
User Power Supply Requirements . ..... ... .. 2-5
Current Loop Transmitter Impedance ............. .. i 2-6
Wiring Diagram . ... e 2-7

Module Operation ..........c.coiiiiiiiiii ittt iaa s asnrana s ssnanasnnnaannnns 2-8
Channel Scanning Sequence for a DL230 CPU (Multiplexing) . ........... ..o, 2-8
Channel Scanning Sequence for a DL240, DL250-1 or or DL260 CPU

(Pointer Method) .. ... e e 2-9
Analog Module Updates . . ...t 2-9
Understanding the Input ASSIgNments . . ... 2-10
Analog Data BitS . ......... . 2-10
Active Channel Indicator Inputs . ... ... i e 2-11
Module DiagnostiC INPULS . . . .. .o 2-11
Module ResolUtion .. ... . .. e 2-11

Writing the Control Program ...........ciiiiiii ittt asa s sasn s sasnsnannsnnnnnns 2-12
Reading Values: Pointer Method and Multiplexing ........... ... .. .. 2-12
Pointer Method ... ... .. 2-12
Reading Values (MUltiplexing) . ... ...t e e e e e 2-14
Single Channel Selected . ....... ... i 2-15
Analog Power Failure Detection . ........... i 2-15
Scalingthe Input Data ... ...... ... 2-15
Analog and Digital Value CONVErSIONS . ... ...ttt e 2-16
Filtering Input Noise (DL250-1, DL260 CPU Only) . ... ...t 2-17

Chapter 3: F2-04AD-2, F2-04AD-2L 4-Channel
Analog Voltage Input

Module Specifications ...........coiiiiiiiiiii i i i i a s 3-2
INput SPeCIfiCationNs .. ... .. 3-3
General Specifications . ... .. e 3-3
Analog Input Configuration Requirements ............ ... . i 3-3
Special Placement Requirements (DL230 and Remote I/OBases) ....................... 3-4

Settingthe Module JumMpers . ...ttt ittt et carasaasaranearasansarannnsns 3-5




Table of Contents ﬂ

Selectingthe Number of Channels . .......... .. i e e 3-5
Selecting the Input Signal Range ...........c i 3-5
Connecting the Field Wiring .........c.cooiiiiiii ittt isa e asa s sannnnnnens 3-6
VNG 3-6
GUIEIINES . . o 3-6
User Power Supply Requirements . ........ ..o e e 3-6
Custom INput Ranges . . ... oo 3-7
WiriNg Diagram ... 3-8
Module Operation ..........c.coiiiiiiiiin i ian s ian s aaaraanaranasnanr s 3-9
Channel Scanning Sequence for a DL230 CPU (Multiplexing) .......... ... ...t 3-9
Channel Scanning Sequence with a DL240, DL250-1 or DL260 CPU (Pointer Method) ... .. 3-10
Analog Module Updates . . ... ...t 3-10
Understanding the Input Assignments .......... ... i 3-11
Analog Data  Bils ... .. 3-11
Active Channel Indicator Inputs . ... ... 3-11
Module Diagnostic and Sign INputs .. ... .. 3-12
Module ResolUtion .. ... ... 3-12
Writing the Control Program ...........cc ittt it iettarancararanrarannnnns 3-13
Reading Values: Pointer Method and Multiplexing ........... ... .. i, 3-13
Pointer Method ... ... o 3-13
Using Bipolar Ranges (Pointer Method) ........ ... i e 3-15
Reading Values (MUltiplexing) . . .. ... e 3-16
Single Channel Selected . ........ .. 3-17
Using Bipolar Ranges (Multiplexing) . ............i e 3-17
Using 2’s Complement (MUltiplexing) . . . . ..o oo e 3-18
Analog Power Failure Detection . ........... i 3-19
Scalingthe Input Data . ........... 3-19
Analog and Digital Value CONVErSIONS . ... ...ttt e 3-20
Filtering Input Noise (DL250-1, DL260 CPUS Only) ...... ..ot e 3-21
Chapter 4: F2-08AD-1 8-Channel Analog Current Input
Module Specifications ..........coiiiiiiiiiii i i ettt i i 4-2
Input Specifications . . ... ... 4-3
General Specifications . ... ... e 4-3
Analog Input Configuration Requirements ........... ... . i 4-3
Special Placement Requirements (DL230 and Remote I/OBases) ...................... 4-4
Settingthe Module JumMpers . .......oiiiiiii i et i it e ca e aasaraneasasansnrannnnns 4-5
Selecting the Number of Channels . ... .. . e 4-5
Connecting the Field Wiring .........ccooiiiiiiii it i it esa s eaiannnnens 4-6
Wiring GUIElNES . ... o 4-6
User Power Supply Requirements . ... ... i 4-6
Current Loop Transmitter Impedance ............... i 4-6
Wiring Diagram . ... e 4-7
Module Operation ..........c.oiiiiiiiiiii it iiai s eaaaraasaraasasnasssnnnssnnnssnnnns 4-8
Channel Scanning Sequence for a DL230 CPU (Multiplexing) .......... ... ... .coio.t. 4-8
Channel Scanning Sequence with a DL240, DL250-1 or DL260 CPU (Pointer Method) .. ... 4-9
Analog Module Updates . . . ... ..ot 4-9
Understanding the Input ASSIQNMENts . .. ... ... e 4-10
Analog Data Bits .. ... ... e 4-10

Active Channel Indicator INputs . ... ... 4-11




1V

Table of Contents

Module Diagnostic INpULS ... ... oo 4-11
Module ResolUtioN ... ... 4-11
Writing the Control Program ...........ciiiiiii it asa s ansn s sannsnannsnnnnens 4-12
Reading Values: Pointer Method and Multiplexing ........... ... .. o .. 4-12
Pointer Method ... ... o 4-12
Reading Values MURIPIEXING . . ... .o 4-14
Single Channel Selected . ....... ... i 4-15
Analog Power Failure  Detection .......... .. oo 4-15
Scalingthe Input Data ... ... 4-15
Analog and Digital Value CONVErSIONS . ... ...ttt 4-16
Filtering Input Noise (DL250-1, DL260 CPU Only) . ... ...t 4-17
Chapter 5: F2-08AD-2 8-Channel Analog Voltage Input
Module Specifications ..........coiiiiiiiiiii i i it ettt i r i 5-2
Input Specifications . . ... .. 5-3
General Specifications . ... ... e 5-3
Analog Input Configuration Requirements ........... ... i 5-3
Special Placement Requirements (DL230 and Remote /O Bases) ....................... 5-4
Setting the Module JUMPErS .. .....ciii it ittt iai s saa s nan s nsa s snnnrnnnnens 5-5
Selecting the Number of Channels . ... ... e 5-5
Selecting Input Voltage Range . ... ... i 5-5
Connecting the Field Wiring ..........couiiiiiii it it isn s a s aaan s nannens 5-6
Wiring  GUIdEIINES . . . ..o 5-6
User Power Supply Requirements . ..... ... .. 5-6
WiriNg Diagram ... 5-7
Module Operation ..........c.ciiiiiiiiiii it iai s eaaaraasaraasasnasssnnnssnnnsnnnnns 5-8
Channel Scanning Sequence for a DL230 CPU (Multiplexing) ........... ... ... .o ... 5-8
Channel Scanning Sequence for a DL240, DL250-1 or DL260 CPU (Pointer Method) ...... 5-8
Analog Module Updates . . ... ..ot 5-9
Understanding the Input ASSIQNmEeNts . . ... . e 5-9
Analog Data Bits .. ... ... e 5-9
Active Channel Indicator INputs . ... ... . 5-10
Module Diagnostic and Sign ... ... .ot 5-10
Module ResolUution ... ... . 5-10
Writing the Control Program ..ottt aantsasnsnanasnnnnsnnnsnns 5-11
Reading Values: Pointer Method and Multiplexing .............. .. .. i, 5-11
Pointer Method ... ... o 5-11
Using Bipolar Ranges (Pointer Method) ........ ... i e 5-13
Reading Values (MUltiplexing) . . .. ... e 5-14
Single Channel Selected ... ... 5-14
Using Bipolar Ranges (Multiplexing) . ............ii e 5-15
Using 2's Complement (Multiplexing) . . . . ... oo 5-16
Analog Power Failure Detection . ... i e 5-17
Scalingthe Input Data ... ... 5-17
Analog and Digital Value CONVersioNS . ... ...t e 5-18
Filtering Input Noise (DL250-1, DL260 CPUsS Only) . ... ..ot 5-19

Chapter 6: F2-04RTD 4-Channel RTD Input

Module Specifications ...........coiiiiiiiiiii i i i e i 6-2




Table of Contents

Module Calibration . ......... ..o 6-2
RTD Input Configuration Requirements . . ... e 6-2
INput SPeCIfiCatioNS .. .. .. o 6-3
Special Placement Requirements (DL230 and Remote /O Bases) ....................... 6-4
Setting the Module JUMPErS .. ... oiiii i it e i eaa s aan s sanasaannsnnnnnns 6-5
JUMPEr LOCaliONS . ... e 6-5
Selecting the Number of Channels . ... ... i i 6-5
Setting INPUL Ty Pe . ..o 6-5
Selecting the Conversion UNits .. ... ... e 6-6
Connectingthe Field Wiring .........ccooiiiiiiiii i it es st annnana s 6-7
Wiring GUIdEliNES . . ... oo 6-7
RTD - Resistance Temperature Detector ...... ... .. . i e 6-7
Ambient Variations in Temperature . . . ... 6-7
WirNg Diagram ... 6-8
Module Operation ..........c.ciiiiiiimiin i iai s iaa s ansaranassaaasnanr s 6-9
Channel Scanning Sequence for a DL230 CPU (Multiplexing) .......... ... ...t 6-9
Channel Scanning Sequence for a DL240, DL250-1 or or DL260 CPU (Pointer Method) ... 6-10
Analog Module Updates . ... ... e 6-10
Writing the Control Program ..ottt iiii i asnrasnsnanasnnnasnnnnnns 6-11
Reading Values: Pointer Method and Multiplexing ........... ... ... . .. 6-11
Pointer Method ... ... o 6-11
Negative Temperature Readings with Magnitude Plus Sign (Pointer Method) .............. 6-13
Negative Temperatures 2’s Complement (Binary / Pointer Method) ....................... 6-15
Understanding the Input Assignments (Multiplexing Ladder Only) ........................ 6-15
Analog Data Bits .. ... ... 6-16
Active Channel Bits .. ... .. 6-16
BrokenTransmitter Bits (Pointer and Multiplexing Ladder Methods) ....................... 6-16
Reading Magnitude Plus Sign Values (Multiplexing) .............. ... 6-17
Reading 2’s Complement Values (Multiplexing) . ..........c.coo .. 6-18
Scalingthe Input Data . ........... 6-18
Filtering Input Noise (DL250-1, DL260 CPUS Only) ...... ..ot 6-19
Chapter 7: F2-04THM 4-Channel Thermocouple Input
Module Specifications .............ciiiiiiiiiii i i it ettt et e e 7-2
General SpecifiCations . . ... ... i 7-2
Thermocouple Specifications ... ... 7-3
Voltage Specifications . ....... .. 7-3
Module Calibration ... ........ . 7-3
Thermocouple Input Configuration Requirements ........ ... ... ... .. . .. 7-3
Special Placement Requirements (DL230 and Remote /O Bases) ....................... 7-4
Setting the Module JUMPErS .. ...coitiii i ittt it et eaa s asn s annsnnnnsnnnnnns 7-5
JUMpPEr LOCatiONS . . ... e 7-5
Calibrate Enable ... ... .. 7-5
Selecting the Number of Channels . ... .. e 7-6
Setting INPUL Ty Pe . ..o 7-6
Selecting the Conversion UNits . ... .o i e 7-7
Thermocouple Conversion UNits . ... ... .. e 7-7
Voltage Conversion UNits ... ... ... i e 7-7
Connectingthe Field Wiring ...ttt it e et taranaranansarannnnns 7-8

Wiring GUIAEliNES . . ... 7-8




\"4

Table of Contents

User Power Supply Requirements . ..... ... ... 7-8
ThermMOCOUPIES ... 7-9
AmbientVariations in Temperature . .......... .. e 7-9
WirNg Diagram . ... e 7-9
Module Operation ..........c.coiiiiiiiiii i iai s iaarasarsanasnasasnansananaannnns 7-11
Channel Scanning Sequence for a DL230 CPU (Multiplexing) ........... ... ..., 7-11
Channel Scanning Sequence for a DL240, DL250-1 or DL260 CPU (Pointer Method) ... .. 7-12
Analog Module Updates . . . ... ..ot 7-12
Writing the Control Program ............iiiiiii ittt iaa s sasn s snnnrsanasnnnrens 7-13
Reading Values: Pointer Method and Multiplexing ........... ... .. o ... 7-13
Pointer Method ... ... o 7-13
Negative Temperature Readings with Magnitude Plus Sign (Pointer Method) .............. 7-15
Negative Temperatures 2’'s Complement (Binary / Pointer Method) ....................... 7-17
Understanding the Input Assignments (Multiplexing LadderOnly) ........................ 7-17
Analog Data Bits .. ... 7-18
Active Channel Bits . ... ... i 7-18
Broken Transmitter Bits (Pointer and Multiplexing Ladder Methods) ...................... 7-18
Reading Magnitude Plus Sign Values (Multiplexing) ..., 7-19
Reading 2’s Complement Values (Multiplexing) . ..........c.coo .. 7-20
Scalingthe Input Data ... ... .. e 7-20
Module Resolution16-Bit (Unipolar Voltage Input) ......... .. ... o i 7-21
Module Resolution 15-Bit Plus Sign (Bipolar Voltage Input) .......... ... ... ... .. ..... 7-21
Analog and Digital Value CONVersioNS . ... ...t e 7-22
Filtering Input Noise (DL250-1, DL260 CPUsS Only) . ...t 7-23

Chapter 8: F2-02DA-1, F2-02DA-1L 2-Channel
Analog Current Output

Module Specifications ..........couiiiiiiiiii ittt et st i 8-2
Output SPeCIfiCationNS .. .. ... 8-3
General Specifications . . ... ... o 8-3
Analog Output Configuration Requirements ........... ... . i 8-3
Special Placement Requirements (DL230 and Remote /O Bases) ....................... 8-4

Connecting the Field Wiring ..........ccoiiiiiiii i it i it eia s saianannens 8-5
Wiring GUIdElINES . ... .o 8-5
User Power Supply Requirements . ..... ... . 8-5
WirNg Diagram ... 8-6
Load RaNge ... i 8-6

Module Operation ..........c.ciiiiiiiiiii it iaistaanraaaaransarnasssnnnssnnnsnnnnns 8-7
Channel Update Sequence for a DL230 CPU (Multiplexing) ............ ..., 8-7
Channel Update Sequence for a DL240, DL250-1 or DL260 CPU (Pointer Method) ........ 8-8
Understanding the Output Assignments ............ i 8-9
Channel Select ... ... 8-9
OUIPULS . .o e 8-9
Analog Data Bits .. ... ... 8-10
Module ResolUtION . ... ... 8-10

Writing the Control Program ...........ciiiiiii it iii it asnreasnraannseannrnnnnens 8-11
Reading Values: Pointer Method and Multiplexing ........... ... .. .. 8-11
Pointer Method ... ... o 8-11
Writing Data (MUltiplexing ) ... ... e 8-13

Sending Datato One Channel . ........ ... e 8-14




Table of Contents

\/

Sending the Same Datato Both Channels ........... ... .. ... .. . i i, 8-14
Calculating the Digital Value . .. ... .. 8-15
Analog and Digital Value CONVErsIiONS . ... ...t 8-15

Chapter 9: F2-02DA-2, F2-02DA-2L 2-Channel Analog
Voltage Output

Module Specifications ..........coiiiiiiiiii i it ettt s i s 9-2
Output Specifications . ... ... . 9-3
General Specifications . . ... ... o 9-3
Analog Output Configuration Requirements . .......... ... . i 9-3
Special Placement Requirements (DL230 and Remote /O Bases) ....................... 9-4

Setting the Module JUMPErS .. ... iiii i i et ie i iaa s eaa s sanasnnnsnnnnnns 9-5
Voltage Range and Output Combinations . ............. e 9-6

Connectingthe Field Wiring ...ttt ittt et et e ranaranansarannnnns 9-8
Wiring GUIdElINES . . ... o 9-8
USBr PO . . .ottt e 9-8
Supply RequIremMents ... ... 9-8
WirNg Diagram ... 9-8

Module Operation ..........c.coiiiiiiiiin it ian s eaa s ensnraannraanasnanrananr s 9-9
Channel Update Sequence for a DL230 CPU (Multiplexing) ........... ..., 9-9
Channel Update Sequence for a DL240, DL250-1 or DL260 CPU (Pointer Method) ........ 9-10
Understanding ... ... 9-11
the OUutpUL ASSIgNMENTS . . . ... o e e e 9-11
Channel Select OUIPULS . .. ... o e 9-11
Analog Data Bits .. ... 9-12
Signal Sign OUtpUL . ... 9-12
Bipolar Output Data .. ... 9-12
Module ResolUtion ... ... 9-13

Writing the Control Program ...ttt iiii i asnrrasnrrannsnnnnsnnnsnns 9-14
Calculating the Digital Value . .. ... ... 9-14
Negative Values with Bipolar Range . ............ . i e 9-15
Writing Values: Pointer Method and Multiplexing .. ... i 9-16
Writing Values (Pointer Method) . ... ... 9-16
Writing Data (MUltiplexing) . ... ..ot 9-18
Sending Datato One Channel . ....... ... i e 9-20
Sending the Same Datato Both Channels ......... ... ... . i 9-20
Analog and Digital Value Conversions . ..............iiiii i 9-21

Chapter 10: F2-08DA-1 8-Channel Analog Current Output

Module Specifications ...........coiiiiiiiiii i i i e a s 10-2
Output Specifications .. ... ... 10-3
General SpecifiCations . . ... ... i 10-3
Analog Output Configuration Requirements . .......... ... . i 10-3
Special Placement Requirements (DL230 and Remote |/OBases) ...................... 10-4

Connectingthe Field Wiring .........ccoiiiiiiiiii it it esa s asnnannnnnnnnns 10-5
Wiring GUIdEliNES . . ... oo 10-5
USBr PO . . .t 10-5
Supply Requirements . ... ... 10-5

WirNg Diagram ... 10-6




i
Table of Contents
Load RaNge ... o 10-6
Module Operation ..........c.ciiiiiiiiiii it iai s aaa s aasaraanasnanasnnnssnnnaannnns 10-7
Channel Update Sequence for a DL230 CPU (Multiplexing) ........... ..., 10-7
Channel Update Sequence with a DL240, DL250-1 or DL260 CPU (Pointer) .............. 10-8
Understanding ... ...t e 10-8
the Output ASSIgNMENTS . . ... oo 10-8
Channel Select OUIPULS . .. ... e e e 10-9
Analog Data Bits . ...... ... 10-10
OUtpUL ENable ... o 10-10
Module ResOIUtioN .. ... ... 10-10
Writing the Control Program ............iiiiiii ittt ita s asa s sanasannsnnnnnns 10-11
Calculating the Digital Value .. ... .. 10-11
Writing Values: Pointer Method and Multiplexing .. ... i 10-12
Pointer Method Example . ... .. 10-12
Writing Data (MUHiplexing) . . . ..o oot e e 10-14
Writing Data (Multiplexing Example) Continued . ........ ... 10-15
Sending Datato One Channel . ....... ... e 10-16
Analog and Digital Value CONVErsioNS . . ...t e e e 10-16
Chapter 11: F2-08DA-2 8-Channel Analog Voltage Output
Module Specifications ...........coiiiiiiiiii i i i e a s 11-2
Output Specifications .. ... ... 11-3
General SpecifiCations . . ... ... ot 11-3
Analog Output Configuration Requirements . ......... ... . i 11-3
Special Placement Requirements (DL230 and Remote /O Bases) ...................... 11-4
Setting the Module JUMPer . ... ..o iiii i i ettt et iaa s aan s sanasnannsnnannnns 11-5
Voltage Range and Output Combinations .............. i i 11-5
Connecting the Field Wiring ..........ooiiiiiiiii ittt it aia s sana s nannens 11-6
Wiring GUIdEliNES . . ... 11-6
USBr PO . . . et e e 11-6
Supply RequIremMents .. ... .. 11-6
WiIrNG Diagram . ... 11-6
Module Operation ..........c.ciiiiiiiiiii it ia i ean s aasarana s snnnsannnaannnns 11-7
Channel Update Sequence for a DL230 CPU (Multiplexing) ........... ..., 11-7
Channel Update Sequence for a DL240, DL250-1 or DL260 CPU (Pointer Method) ........ 11-8
Understanding ... ...t e 11-9
the OUtpUL ASSIgNMENTS . . . ..o e e e e e 11-9
Channel Select OUIPULS . .. ... ot e e 11-9
Analog Data Bits .. ... ... 11-10
OUtpUt ENable .. ... 11-10
Module ResOIUtioN .. ... ... e 11-10
Writing the Control Program ...ttt iitasasarsanasanasnnnnnns 11-11
Calculating the Digital Value .. ......... .. e e 11-11
Writing Values: Pointer Method and Multiplexing .. ... i 11-12
Pointer Method EXample . ... .. 11-12
Writing Data (MUltiplexing) . . .. ..o 11-14
Writing Data (Multiplexing Example) Continued . ........... i 11-15
Sending Datato One Channel . ......... .. e 11-16

Analog andDigital Value CONVErsioNS . ...ttt e 11-16




Table of Contents “

Chapter 12: F2-02DAS-1 4-20mA 2-Channel
Analog Current Output

Module Specifications ...........couiiiiiiiii i it ettt a s i 12-2
Output Specifications .. ... ... 12-3
General Specifications . ... ... i 12-3
Analog Output Configuration Requirements ........... ... i 12-3
Special Placement Requirements (DL230 and Remote I/OBases) ....................... 12-4

Connecting the Field Wiring ..........cooiiiiiiiii i i ittt eia s sanannnnans 12-5
Wiring GUIdElINES . . ... o 12-5
Loop Power Supply Requirements . ......... .. 12-5
WirNg Diagram ... 12-5

Module Operation ..........c.ciiiiiiiiiin it iai s aaa s ansareanarsana s 12-6
Channel Update Sequence for a DL230 CPU (Multiplexing) ........... ..., 12-6
Channel Update Sequence for a DL240, DL250-1 or DL260 CPU (Pointer Method) ........ 12-7
Understanding the Output Assignments ... e 12-8
Channel SeleCt . ... 12-8
OUIPULS . .o 12-8
Analog Data Bits .. ... 12-9
Module ResolUtioN .. ... ... .. e 12-9

Writing the Control Program ...........iiiiiiii ittt eaasasa s anasnnasnnnnnns 12-10
Calculating the Digital Value ... ... 12-10
Engineering Units CONVErSION . ... ... i 12-10
Reading Values: Pointer Method and Multiplexing ........... ... ... . .. 12-11
Pointer Method ... ... o 12-11
Writing Data (MUltiplexing) . . . ... ..o e 12-13
Sending Datato One Channel . ....... ... e 12-14
Sending the Same Data to Both Channels .......... ... ... i 12-14
Analog and Digital Value CONVErSIONS . ... ...ttt 12-15

Chapter 13: F2-02DAS-2 0-5, 0-10V 2-Channel
Isolated Output

Module Specifications .............ciiiiiiiiiii i i i et et e e 13-2
Output Specifications . . ... ... 13-3
General Specifications . ... ... 13-3
Analog Output Configuration Requirements . ............ e 13-3
Special Placement Requirements (DL230 and Remote /O Bases) ....................... 13-4

Setting the Module JUMPErS . ......ciiii i it ia i san s nsa s snsa s annnrnnnnens 13-5

Connectingthe Field Wiring ...ttt it ce e ranaranansnrannnnns 13-6
Wiring GUIdEliNES . .. ..o 13-6
Transmitter Power Supply Requirements . ......... .. i 13-6
Wiring Diagram . ... e 13-6

Module Operation ..........c.coiiiiiiiiii it iai s eaa s asa s aanasnasasnanssnnnaannnns 13-7
Channel Update Sequence for a DL230 CPU (Multiplexing) ........... ..., 13-7
Channel Update Sequence for a DL240, DL250-1 or DL260 CPU (Pointer Method) ........ 13-8
Understanding the Output Assignments ............ . e 13-8
Channel SeleCt . ... o 13-9
OUIPULS ..o e 13-9

Analog Data Bits .. ... 13-9




n Table of Contents

Module ResolUtION . .. ... 13-10
Writing the Control Program ...ttt ittt iaaasnranasnnnnsnnnnnns 13-11
Calculating the Digital Value ... ... . 13-11
Engineering Units CoNVErSiON . . ... .. e 13-11
Reading Values: Pointer Method and Multiplexing ........... ... .. .. .. 13-12
Pointer Method ... ... 13-12
Writing Data (MUltiplexing) . . . ... ..o e 13-14
Sending Datato One Channel . .......... . e 13-15
Sending the Same Datato Both Channels ......... ... ... .. .. . i, 13-15
Analog and Digital Value CONVErSIONS . ... ...ttt e 13-16

Chapter 14: F2-4AD2DA 4-Ch. In / 2-Ch. Out
Combination Analog

Module Specifications ....... ...ttt i i et et e e 14-2
Input Specifications . . ... .. . 14-2
Output Specifications . ... ... 14-3
General Module Specifications . .......... i e 14-3
Combination Analog Configuration Requirements ............ ... . .. ... 14-3
Special Placement Requirements (DL230 and Remote /O Bases) ...................... 14-4

Connectingthe Field Wiring ...ttt it e ce e ranasanansaranennns 14-5
Wiring GUIdEliNES . .. ..o 14-5
User Power Supply Requirements . ........ ..o e e 14-5
Current Loop Transmitter Impedance ............. . i i 14-6
WirNg Diagram ... 14-7

Module Operation ..........c.oiiieiiiiiin it ian s aaa s nsareanaranaananr s 14-8
Input Channel Scanning Sequence for a DL230 CPU (Multiplexing) ...................... 14-8
Input Channel Scanning Sequence for a DL240, DL250-1 or DL260 CPU (Pointer Method) . 14-8
Output Channel Update Sequence for a DL230 CPU (Multiplexing) ...................... 14-9
Output Channel Update Sequence for a DL240, DL250-1 or DL260 CPU (Pointer Method) . 14-9
Understanding the I/O Assignments . ......... .. 14-10
Input Data Bits . . ... 14-10
Active Channel Indicator INputs . ... ... . 14-11
Diagnostic Indicator INputs . ... .. 14-11
Output Data Bits . .......o i e 14-11
Output Channel Selection Bits . ....... .. i e 14-12
Module ResolUtion . ... ... 14-12

Writing the Control Program ............iiiiiii i iai it esasasnrsannsaanasnnnnens 14-13
Analog Input Power Failure Detection .......... .. . i 14-13
Calculating the Output Data . ........ ... e 14-13
Scalingthe Input Data ... ....... ... 14-15
Read / Write Program (Pointer Method) .......... .. i 14-16
Reading Input Values (MUltiplexing) . . ... 14-18
Single Input Channel Selected (Multiplexing) ............coo i 14-19
Writing Output Values (Multiplexing) . ... e 14-19
Sending Data to One Channel (Multiplexing) ...........c.c i 14-20
Sending the Same Data to Both Channels (Multiplexing) ........... ... ... . it 14-20
Analog and Digital Value CONVErSIONS . ... ...ttt 14-20

Filtering Input Noise (DL250-1, DL260 CPUs Only) ...... ... .ot 14-21




Table of Contents n

Chapter 15: F2-8AD4DA-1 8-Ch. In / 4-Ch. Out
Analog Current Combination

Module Specifications ...........couiiiiiiiii i it ettt a s i 15-2
Hardware and Firmware Requirements . ... ... i et 15-2
INput SPeCIfiCatioNS . ... ... 15-3
Output SpPecCifications ... ... .. e 15-4
General Module Specifications . ... i 15-5
Module Placement and Configuration Requirements ........... ... . ... ... .. ... . ..., 15-5

Connecting the Field Wiring .........c.cooiiiiiii ittt isn s asa s sann s nannens 15-6
Wiring GUIElNES . ... o 15-6
User Power Supply Requirements . ..... ... .. 15-6
Current Loop Transmitter Impedance ............. .. i 15-7
Wiring Diagram . ... e 15-8

Module Operation ..........c.ciiiiiiiiiii i iai s aan s aaaaranasnanasnnnaannnaannnns 15-9
Input Channel Scanning Sequence (Pointer Method) ......... ... ... .. i, 15-9
Output Channel Update Sequence (Pointer Method) ........... ... .. ... .. ... .. ... ..... 15-10
Understanding the I/O AsSignments . ............o it 15-11
INPUL BItS . . o 15-12
OUIPUL BitS . .o e 15-12

Special V-Memory Locations ............ciiiiiii it iii s esa s saaaraaia s 15-13
Module Configuration Registers . ... i 15-13
Number of /0O Channels Enabled & Data Format ............ ... .. ... . .. 15-14
Input Resolution Selection Bits .. ... ... 15-15
Input Track and Hold Selection Bits . ............ i e 15-15

Writing the Control Program ..........ciiiiiiiiiiiii i iiii i aanrannraannsnnnasnnnsnns 15-16
Configuring the Module to Read / Write 1/0 (Pointer Method) ............................ 15-16
Module 12 Bit Input Resolution . . ... .. e 15-20
Module 14 Bit Input Resolution .. ... 15-20
Module 16 Bit Input Resolution .. ... 15-20
Analog and Digital Input Data Value Conversion .............. i, 15-21
Input Value Comparisons: Analog, Digital, Engineering Units ............................ 15-21
Scalingthe Input Data ... ...... ... 15-22
Using the Input Track and Hold Feature ........ ... ... s 15-25
Module16 Bit Output ResolUtion . . ... ... 15-27
Digital and Analog Output Data Value Conversion .............c.c.co i, 15-27
Output Value Comparisons: Analog, Digital, Engineering Units .......................... 15-27
Calculating the Digital Output Value . . ... e 15-28
Calculating Output Data; Engineering Units Conversion ........... ... . ... coiiiiiia... 15-28

Chapter 16: F2-8AD4DA-2 8-Ch. In / 4-Ch. Out

Analog Voltage Combination

Module Specifications ..........coiiiiiiiiii it i it a s 16-2
Hardware and Firmware Requirements . ... ... . i e 16-2
Input Specifications . ... e 16-3
Output Specifications . . ... ... 16-4
General Module Specifications . ... ... 16-5
Module Placement and Configuration Requirements ............ ... ... ... .. 16-5

Connecting the Field Wiring .........cooiiiiiiii i it i et eia s naia s nnnnens 16-6




m Table of Contents

Wiring GUIAEliNES . . ... 16-6
User Power Supply Requirements . ..... ... .. 16-6
WiriNg Diagram ... 16-7
Module Operation ..........c.ciiiiiiiiiii it iiaiseaanraaaarranasnanssnnnssnnnssnnnns 16-8
Input Channel Scanning Sequence (Pointer Method) ........... ... . ... ... . ... 16-8
Output Channel Update Sequence (Pointer Method) ........... ... ... . ... 16-9
Understanding the I/O Assignments . ........ .. i 16-10
INPUL BItS . . .o 16-11
OUIPUL BitS ..o 16-11
Special V-Memory Locations . ..........oiiiiiii ittt iiaisasnranarannrnnnnnns 16-12
Module Configuration Registers . ....... ... i 16-12
Number of /O Channels Enabled & Data Format .............. ... .. ... ... . ... 16-13
Input Resolution Selection Bits .. ... ... 16-14
Input and Output Range Selection Bits ........... .. i 16-14
Input Track and Hold Selection Bits . ... e 16-15
Writing the Control Program ..........coiiiiiii it iii i asn s sannsnanasnnnasnnnsnns 16-16
Configuring the Module to Read / Write 1/0 (Pointer Method) ............................ 16-16
Module 12 Bit Input Resolution . ... ... e e 16-20
Module 14 Bit Input Resolution .. ... 16-20
Module 16 Bit Input Resolution .. ... 16-20
Analog and Digital Input Data Value Conversion ..., 16-21
Scalingthe Input Data ... ... .. 16-22
Using the Input Track and Hold Feature ........ ... ... e 16-24
Module16 Bit Output Resolution . .......... . e e 16-26
Digital and Analog Output Data Value Conversion .............c.oiiiiiiiiiiniiineennn.. 16-26
Output Value Comparisons: Analog, Digital, Engineering Units .......................... 16-26
Calculating the Digital Output Value . ... e 16-27
Calculating Output Data; Engineering Units Conversion ...............ccoiiiiiinenn... 16-27
Appendix A: DL205 Discrete I/O Memory Map
Xinput /YOUtpUt Bit Map .......coiiiiii i i it e st as s nan s nanssnnnsnannnnnns A-2
Control Relay Bit Map . .......cviiiii i i it e st ai s ian s asnssannsnnnnnnnnnnns A-4

Remote /O Bit Map (DL 260 0Nly) .......c.cuuiiiiii it it iaiarnasasnnnnsnnnaannnns A-8




