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The informationin this user’s manual is subject to change without notice.

 

WARNING

THIS UNIT AND ITS ASSOCIATED EQUIPMENT MUST BE INSTALLED,
ADJUSTED AND MAINTAINED BY QUALIFIED PERSONNEL WHO ARE
FAMILIAR WITH THE CONSTRUCTION AND OPERATION OF ALL EQUIPMENT
IN THE SYSTEM AND THE POTENTIAL HAZARDS INVOLVED. FAILURE TO
OBSERVE THESE PRECAUTIONS COULD RESULT IN BODILY INJURY.
 

 

WARNING

INSERTING OR REMOVING THIS MODULE ORITS CONNECTING CABLES MAY
RESULT IN UNEXPECTED MACHINE MOTION. POWER TO THE MACHINE
SHOULD BE TURNED OFF BEFOREINSERTING OR REMOVING THE MODULE
OR ITS CONNECTING CABLES. FAILURE TO OBSERVE THESE PRECAUTIONS
COULD RESULT IN BODILY INJURY.
 

 

 
CAUTION

THIS MODULE CONTAINS STATIC-SENSITIVE COMPONENTS. CARELESS
HANDLING CAN CAUSE SEVERE DAMAGE.

DO NOT TOUCH THE CONNECTORSON THE BACK OF THE MODULE. WHEN
NOT IN USE, THE MODULE SHOULD BE STOREDIN AN ANTI-STATIC BAG.
THE PLASTIC COVER SHOULD NOT BE REMOVED.FAILURE TO OBSERVE
THIS PRECAUTION COULD RESULT IN DAMAGE TO OR DESTRUCTION OF
THE MATERIAL.   

Reliance® is a registered trademark of Reliance Electric Companyorits subsidiaries.
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1.0 INTRODUCTION
The products described in this instruction manual are manufactured

or distributed by Reliance Electric Companyorits subsidiaries.

This 4 Channel Analog Output Module contains four 12-bit D/A

converter channels. Each channel can provide +5 volts, +8 volts,

+10 volts, or a 4-20 ma current output. Output signals have 2500 volt

isolation to logic common. Each channel hasits own independent

isolated common. The voltage outputs are currentlimited to protect

the device in the event of a short circuit.

Typically, this module is used to output voltage or current signals to

devices such as drive and processcontrollers.

This manual describes the functions and specifications of the

module. It also includes a detailed overview ofinstallation and

servicing procedures, as well as examples of programming methods.

Related publications that may beof interest:

e J-2611 DCS 5000 PRODUCT SUMMARY

e J-3675 DCS 5000 ENHANCED BASIC LANGUAGE
INSTRUCTION MANUAL

e J-3600 DCS 5000 CONTROL BLOCK LANGUAGE
INSTRUCTION MANUAL

e J-3602 DCS 5000 LADDER LOGIC LANGUAGE
INSTRUCTION MANUAL

e J-3629 DCS 5000 REMOTE I/O INSTRUCTION
MANUAL

e@ J-3630 ReSource AutoMax PROGRAMMING EXECUTIVE
INSTRUCTION MANUALVERSION1.0

e J-3635 DCS 5000 PROCESSOR MODULE
INSTRUCTION MANUAL

e@ J-3649 AutoMax CONFIGURATION TASK MANUAL

e@ J-3650 AutoMax PROCESSOR MODULE INSTRUCTION
MANUAL

e@ J-3675 AutoMax ENHANCED BASIC LANGUAGE
INSTRUCTION MANUAL

e@ J-3676 AutoMax CONTROL BLOCK LANGUAGE
INSTRUCTION MANUAL

e@ J-3677  AutoMax LADDER LOGIC LANGUAGE
INSTRUCTION MANUAL

e@ J-3684 ReSource AutoMax PROGRAMMING EXECUTIVE
INSTRUCTION MANUALVERSION 2.0

e@ J-3750 ReSource AutoMax PROGRAMMING EXECUTIVE
INSTRUCTION MANUALVERSION3.0

e@ IEEE 518 GUIDE FOR THE INSTALLATION OF ELECTRICAL
EQUIPMENTTO MINIMIZE ELECTRICAL NOISE
INPUTS TO CONTROLLERS FROM EXTERNAL
SOURCES
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2.0

2.1

2.2

MECHANICAL/ELECTRICAL
DESCRIPTION
The following is a description of the faceplate LEDs,field termination

connectors, and electrical characteristics of the field connections.

Mechanical Description

The output moduleis a printed circuit board assembly that plugs into

the backplane of the DCS 5000/AutoMax rack.It consists of a printed

circuit board, a faceplate, and a protective enclosure. The faceplate

contains tabs at the top and bottom to simplify removing the module

from the rack. Module dimensionsare listed in Appendix A.

The faceplate of the module contains a female connector socket and

4 LED indicators that show the status of the on-board isolated power

supplies. Output signals leave the module via a multi-conductor

cable (M/N 570374; see Appendix D). One end ofthis cable attaches
to the faceplate connector, while the other end of the cable has

stake-on connectors that attach to a terminalstrip for easy field

wiring. The faceplate connector socket and cable plug are keyed to

prevent the cable from being plugged into the wrong module.

Onthe backof the module are two edge connectors that attach to

the system backplane.

Electrical Description

The output module contains 4 D/A converters that provide 12-bit

resolution for +5 volts, +8 volts, and +10 volts, and 11-bit resolution

for 4-20 ma current outputs. Each D/A converter has its own isolated

common. Output signals have 2500 volt isolation to logic common.

Refer to the block diagram in Appendix B.

Each outputcircuit consists of three operational amplifiers. Thefirst

amplifier provides the voltage output. Jumpers are provided on the

terminal strip to select an output range of 5, 8, or 10 volts. Current

limiting is provided to protect the device against short circuits. A

capacitorin the feedback path of this amplifier servesasa first order

low pass outputfilter where the break frequency is approximately 100

hz. The other two amplifiers are used to generate the 4-20 ma current

output. A circuit diagram is shownin figure 2.1.
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Figure 2.1 - Typical Output Circuit

There are 4 LEDindicators on the faceplate of the module. The LEDs

are arranged in the sameorder as the output terminals on the

faceplate. They are numbered sequentially from zero through three,

corresponding to the D/A converter channels. The LED indicators

display the status of the four isolated power supplies on the module.

A lit LED indicates that the power supply for that channelis

operational. See figure 2.2.

 



 

 
 

  
ANALOG
OUTPUT
570410  

o
o
o

0

Q
S
s

 

e
l

fl
]e
l
e
le
e
e
k
l

I
©

 ONO-=O=voG=
G
-

f
=

O
=

N
O

=
=

O
F

O

 

©

 

RELIANCE;
ELECTAICEO     P|   

Figure 2.2 - Module Faceplate
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3.0

3.1

3.2

INSTALLATION
This section describes how to install and remove the module andits

cable assembly.

Wiring

Theinstallation of wiring should conform to all applicable codes.

To reduce the possibility of electrical noise interfering with the proper

operation of the control system, exercise care wheninstalling the

wiring from the system to the external devices. For detailed

recommendationsrefer to IEEE 518.

Initial Installation

Use the following procedureto install the module:

Step 1. Turn off powerto the system. All powerto the rack as well

as all powerto the wiring leading to the module should be

off.

Step 2. Mount the terminal strip (M/N 570374) on a panel. The

terminal strip should be mounted to permit easy access to

the screw terminals. Make certain that the terminalstrip is

close enoughto the rack so that the cable will reach

betweenthe terminal strip and the module.

Step 3. Fasten field wires to the terminal strip. Typicalfield

connections for voltage output and for 4-20 ma current

output are shownin figures 3.1 and 3.2, respectively.

Refer to Appendix C for the arrangementof terminalstrip

connections. Note that for each channelthere is only one

common,regardless of whethervoltage or current output

is desired. If you require either 5 volt or 8 volt outputs, you

must connect a jumper between the desired voltage and

the voltage output on the terminal strip. Make certain that

all field wires are securely fastened.
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Figure 3.1 - Typical Field Connections for Voltage Output
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Figure 3.2 - Typical Field Connections for 4-20 ma Current Output

Step 4. Take the module outof its shipping container. Takeit out of

the anti-static bag, being careful not to touch the

connectors on the backof the module.

Step 5. Insert the module into the desired slot in the rack. Refer to

figure 3.3. Use a screwdriver to secure the module into the

slot.
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Step 6.

Step 7.

Step 8.

Figure 3.3 - Rack Slot Numbers

Attach the terminal strip connector (M/N 57C374) to the
mating half on the module. Make certain that the

connectoris the proper onefor this module. Use a

screwdriver to secure the connector to the module.

Note that both the module and the terminal strip connector

have “keys” that should be used to prevent the wrong

cable from being connected to the module.

Rotate the keys on the module and the connector so that

they can be connected together securely.It is

recommendedthat, for modules so equipped, the keys on

each successive module in the rack be rotated one

position to the right of the keys on the preceeding module.

Since the keys on the connectors must match their

particular modules for the connectortofit, this method will

eliminate the possibility of the wrong connector being

plugged into a module.

Turn on powerto the system. Verify that the four LEDs

indicating each isolated powerstatusarelit.

Verify the installation by connecting the programming

terminal to the system and running the ReSource

Software.

Stop all programs that may be running.

Use the I/O MONITOR function. If the moduleis in the
local rack, enter the module slot numberand register(0-3,

corresponding to the four D/A converter channels).

If the module is in a remote rack, enter the moduleslot

numberof the master remote I/O module, remote I/O drop

number(also called the remote rack number), output

module slot number, and register (0-3).

Write a series of values to each of the channels andverify

the analog voltage with a voltmeter. Refer to table 1 for the

approximate voltages or currents that should be read.
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Table 1

value 5V +8V 110V 4-20 ma

4095 +5.0V +8.0V +10.0V 20 ma

2047 +2.5V +4,0V +5.0V 12ma

0 0.0V 0.0V 0.0V 4ma

—2047 —2.5V —4.0V —5.0V Oma

— 4095 —5.0V —8.0V —10.0V Oma       
3.3 Module Replacement

Use the following procedure to replace a module:

Step 1. Turn off powerto the rack and all connections.

Step 2. Use a screwdriver to loosen the screws holding the

connector to the module. Remove the connector.

Step 3. Loosen the screwsthat hold the module to the rack.

Remove the module from theslot in the rack.

Step 4. Place the modulein the anti-static bag it camein, being

careful not to touch the connectors on the back of the

module. Place the module in the cardboard shipping

container.

Step 5. Take the new module outof the anti-static bag, being

careful not to touch the connectors on the backof the

module.

Step 6. Insert the moduleinto the desired slot in the rack. Use a

screwdriver to secure the moduleinto the slot.

Step 7. Attach thefield terminal connector (M/N 570374) to the
mating half on the module. Makecertain that the

connector keys are oriented correctly and that the

connectoris the proper onefor this module (see step 6 in

3.2 Initial Installation). Use a screwdriver to secure the

connector to the module.

Step 8. Turn on powerto the rack.
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4.0 PROGRAMMING
This section describes how the data is organized in the module and

provides examples of how the module is accessed by the application

software. For more detailed information, refer to DCS 5000 Enhanced

BASIC LanguageInstruction Manual (J-3600) or AutoMax Enhanced

Basic LanguageInstruction Manual (J-3675).

 

 

 

 

 

         
 

4.1 Register Organization

The data in the module is organized as four 16-bit registers, one for

each D/A converter channel. The data in each register is treated as a

single precision integerlimited to values in the range of +4095

through — 4095.Bit 15 is the sign bit and bits 1-11 are the 2’s

complementdata value. Refer to figure 4.1.

15 14 13 12 11 #10 9 8 7 6 5 4 3 2 1 =O

registerO S| S}| S] S$ Channel 0 Data -

register 1 S$] S/S] Ss Channel 1 Data =

register2 S| S| S|] S$ Channel 2 Data =

register3 S| S}| S] S$ Channel 3 Data -

S = sign bit
— = notused

Figure 4.1 - Organization of Register Bits

4.2 Configuration

Before any application programs can be written, it is necessary to

configure, or set, the definitions of system-wide variables,i.e. those

that must be globally accessible to all tasks.

For DCS 5000 and AutoMax Version 2.1 and earlier, you define

system-wide variables by writing a Configuration task. For AutoMax

Version 3.0 andlater, you define system-wide variables using the

AutoMax Programming Executive. After these variables are defined,

you can generate the configurationfile automatically, which

eliminates the requirement to write a configuration task forthe rack. If

you are using AutoMax Version 2.1 or earlier, refer to Appendix E for

examples that show how to define variables in the configuration task.

If you are using AutoMax Version 3.0 or later, see the AutoMax

Programming Executive (J-3750) for information about configuring

variables.
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4.3

4.3.1

4.3.2

4.4

4.4.1

Reading And Writing Data In Application
Tasks

In order for an output module to be referenced by application

software, it is first necessary to assign symbolic namesto the

physical hardware. In AutoMax Version 2.1 and earlier, this is

accomplished by either IODEF or RIODEF statements in the

configuration task. In AutoMax Version 3.0 and later, you assign

symbolic names using the Programming Executive.

Each application program that references the symbolic names

assigned to the module must declare those names COMMON.

The frequency with which tasks, or application programs, read their

inputs and write their outputs depends on the language being used.

Ladder logic and control block tasks read inputs once at the

beginning of each scan and write outputs once at the end of scan.

BASICtasks read an input and write an output for each reference

throughout the scan.

BASIC Task Example

2000 COMMONDISPLAY% \!Display value
3500 =!
5000 DISPLAY% = —2048
5500s!
6000 END

The symbolic name DISPLAY% referencesthe analog output

channel.

Control Block Task Example

2400 COMMONDISPLAY% \!Display value
3500 =!
5000 CALL INVERTER( INPUT=2048, &

OUTPUT=DISPLAY%)
5500s!
6000 END

The symbolic name DISPLAY% referencesthe analog output

channel.

Restrictions

Data Limitations

Register bit 0 is not connected to the D/A converter. Writing toit will

have no effect on the analog output value. When the data is read

back,bit 0 will always return 0.

Register bits 12, 13, and 14 are also not connected to the D/A

converter. If you expect that the digital value to be written to an

outputwill exceed the range +4095, place a softwarelimit on the

value before writing it to the analog output. Otherwise,if a value

greater than +4095is written to the analog output, the output will be

the analog value proportionalto the value of bits 1-11 and the sign

bit 15.



5.0

5.1

DIAGNOSTICS AND
TROUBLESHOOTING
This section explains how to troubleshoot the module andfield

connections.

Incorrect Data

Problem: The outputis either alwaysoff, always on,ordifferent than

expected. The possible causesof this are a module in the wrongslot,

a malfunctioning module, or a programmingerror. It is also possible

that the output is either not wired or wired to the wrong device. Use

the following procedureto isolate the problem:

Step 1.

Step 2.

Step 3.

Step 4.

Verify that the output moduleis in the correct slot and that

the I/O definitions are correct.

Referto figure 3.3. Verify that the slot number being

referenced agrees with the slot numberdefined in the

configuration task. For this module, the register numberis

always zero.Verify that the register numberof the output

module agrees with the D/A channel number(0-3).

For remote |/O installations, also verify that the masterslot
and drop numberare defined correctly.

Verify that the isolated power supplies are working.

Makecertain that the four LEDs on the module faceplate

arelit. If any of them are notlit, the module is

malfunctioning.

Verify that the terminal board is wired correctly.

Confirm that all connections at the terminalstrip are tight.

Verify that each of the analog output channels is wired to

the correct device and that the jumpers on the terminal

strip (if required) are connected. Refer to figures 3.1 and

3.2.

Verify that the module can be accessed.

Connect the programming terminal to the system and run

the ReSource Software.

Stop all programs that may be running.

Connect a voltmeterto the voltage output of each channel

being checked. Use the I/O MONITORfunction and write

the values in table 1 to the channel being investigated.

The voltmeter should read the voltageslisted in table 1. If it

does,the problem lies in the user application program

(proceed to step 7).

If the values exceed the accuracylimit, the offset and gain

adjustment are not correct and the moduleis

malfunctioning.
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Step 5. Verify that the externalfield device(s) meet module

specifications.

To test voltage outputs, remove the wiresforthe field

devices from the terminal strip and repeat the test in step

4. If the voltmeter now readsthe correct values, either the

module is malfunctioning or the output device impedance

is too low and the currentlimit feature is preventing the

channel from outputing the propervoltage.

Verify the hardware functionality by systematically

swapping out modules. After each swap, if the problem is

not corrected, replace the original module before

swapping out the next module.

To test 4-20 ma current outputs, remove the connector
from the face of the module. Connect a voltmeter across

the terminal strip connections that are wired to the load

and verify that the voltage is within specifications.

Next, connect a current meter across the terminal strip

connections andverify that the current is approximately 20

ma.If these tests are not successfull, the problem lies in

the field wiring or the external device.

Checkthe cable for continuity between the faceplate

connector and the terminal strip. Rememberto replace

any wires or connectors that have to be removed.

Step 6. Verify that the hardware is working correctly.

Verify the hardware functionality by systematically

swapping out modules. After each swap, if the problem is

not corrected, replace the original module before

swapping out the next module.

e To test local I/O, first replace the output module. Next,

replace the processor module(s). If the problem

persists, take all of the modules out of the backplane

except one processor module and the output module.

If the problem is now corrected, one of the other

modulesin the rack is malfunctioning. Reconnect the

other modules oneat a time until the problem

reappears. If none of these tests reveals the problem,

replace the backplane.

e To test remote I/O,first verify that the remote I/O
system is communicating with the drop that contains

the output module being tested. Next, determine

whether the output module is the only module in the

rack that is not working. If more than one moduleis not

working correctly, the problem mostlikely lies in the

remote I/O system. If the problem does notlie in the
system, it probably involves the remote rack.
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5.2

Step 7.

e To test the remote rack,first replace the output module.

Next, replace the slave remote I/O module.If the

problem persists, take all of the modules out of the

remote backplane except the slave remote I/O module
and the output module.If the problem is now

corrected, one of the other modulesin the rackis

malfunctioning. Reconnect the other modules one at a

time until the problem reappears.If the problem proves

to be neitherin the remote I/O system norin the
remote rack, try replacing the backplane.

Verify that the user application program is correct.

If none of the above steps has corrected the problem,

verify that the application program that uses the symbolic

names assigned to the module has defined those names

as COMMON.

Verify that the symbolic namein question is being

referencedin the application program. This can be done

indirectly by monitoring the name with the VARIABLE

MONITORfunction in the ReSource software.

Bus Error

Problem: A “31” or “51” through “58” appears on the processor

module’s LED. This error message indicates that there was a bus

error whenthe system attempted to access the module. The possible

causesofthis error are a missing module, a module in the wrong

slot, or a malfunctioning module. Refer to the DCS Processor Module

Instruction Manual (J-3635) or AutoMax Processor Module Instruction

Manual (J-3650) for more information. Use the following procedure to

isolate a buserror:

Step 1.

Step 2.

Verify that the output moduleis in the correct slot and that

the I/O definitions are correct.

Referto figure 3.3. Verify that the slot number being

referenced agrees with the slot numberdefined in the

configuration task. Verify that the register numberof the

output module agrees with the D/A channel number (0-3).

For remote |/O installations, also verify that the masterslot
and remote drop numberare defined correctly.

Verify that the module can be accessed.

Connect the programming terminal to the system and run

the ReSource Software.

Stop all programs that may be running.

Use the I/O MONITORfunction to display each of the
channels. If the programmeris able to monitor the

outputs, then try to write zeros to the outputs.
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If the programmeris able to read and write to the output

module, the problem lies in the application software and

you need to refer to step 1 again.

If the programmer cannot read and write the outputs, the

problem lies in the hardware (proceed to step 3).

Step 3. Verify that the hardware is working correctly.

Verify the hardware functionality by systematically

swapping out the output module, the processor

module(s), and the backplane. After each swap, if the

problem is not corrected, replace the original item before

swapping out the next item.

For remote |/O installations, systematically swap out the
output module, the slave remote module, and the

backplane. After each swap, if the problem is not

corrected, replace the original item before swapping out

the next item.
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Appendix A

Technical Specifications

Ambient Conditions

e@ Storage temperature: —40° C - 85° C

e Operating temperature: 0° C - 60° C

e@ Humidity: 5-90% non-condensing

Maximum Module PowerDissipation

e@ 13.7 Watts

Dimensions

e@ Height: 11.75 inches

e Width: 1.25 inches

e Depth: 7.375 inches

System Power Requirements

e +5 volts: 2750 ma

e@ +12 volts: 55 ma

e —12 volts:5ma

Output Circuit

e@ Numberof channels: 4

e@ Output ranges: +5 volts, 10 ma max

+8 volts, 10 ma max

+10 volts, 10 ma max

4-20 ma, external power

supply required (12-48 volts)

load impedance <= 500 ohms.

e Resolution: voltage outputs —12 bits including sign

4-20 ma — 11 bits (sign bit always 0)

e Accuracy: + 0.10% of full scale (voltage output)

+ 0.15% of full scale (current output)

e Output Filter: +5 Volts - first order 200 Hz low pass

+8Volts - first order 125 Hz low pass

+10 Volts - first order 100 Hz low pass

4-20ma - none

e Voltage outputs short-circuit protected

e@ Each channelindividually isolated

e 2500 volt isolation between logic common and outputs
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Appendix B

Module Block Diagram
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Appendix C

Field Connections
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

Channel Pin No. Function

1 5 volt jumper

2 voltage output

0 3 8 volt jumper

4 current output

5 common

6 5 volt jumper

7 voltage output

1 8 8 volt jumper

9 current output

10 common

11 5 volt jumper

12 voltage output

2 13 8 volt jumper

14 current output

15 common

16 5 volt jumper

17 voltage output

3 18 8 volt jumper

19 current output

20 common       
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Appendix D

Related Components
576374 — Terminal Strip/Cable Assembly

This assembly consists of a terminal strip, cable, and mating connector.It is used

to connectfield signals to the faceplate of the output module.
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Appendix E

Defining Variables in the
Configuration Task

LocalI/O Definition

This section describes how to configure the output module whenit is located in

the same rack as the processor module thatis referencingit (i.e., the local rack).

Referto the figure below. Note that this procedure is used only if you are using

the AutoMax Programming Executive software version 2.1 or earlier.
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Register Reference

Onestatementis required in the configuration task for each channelthat will be

used. The symbolic name of each register should be as meaningful as possible:

nnnnn IODEF SYMBOLIC_NAME%[ SLOT=s, REGISTER=r]

where:

nnnnn - BASIC statement number. This number may range from 1-32767.

SYMBOLIC_NAME% - A symbolic name chosenby the user and ending with (%).

This indicates an integer data type.

SLOT - Slot numberthat the module is plugged into. This number may range

from 0-15.

REGISTER- The register number corresponding to the analog output channel

(0-3).

Example Of Local I/O Definition

The following statement assigns the symbolic name DISPLAY% to analog output

channel number2 on the output module locatedin slot 4:

1020 IODEF POSITION%[ SLOT=4, REGISTER=2]
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Remote I/O Definition

This section describes how to configure the module whenit is located in a rack

that is remote from the processor module referencingit. Referto the figure below.
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Register Reference

Onestatementis required in the configuration task for each channelthat will be

used. The symbolic name of each channel should be as meaningful as possible:

nnnnn RIODEF SYMBOLIC_NAME%[ MASTER_SLOT=m,
DROP=d, SLOT=s, REGISTER=r]

where:

nnnnn - BASIC statement number. This number may range from 1-32767.

SYMBOLIC_NAME% - A symbolic name chosenby the user and ending with (%).

This indicates an integer data type.

MASTERSLOT- Slot numberthat the master remote I/O module is plugged into.
This number may range from 0-15.

REGISTER- The register number corresponding to the analog output channel

(0-3).

DROP- Drop numberof the slave remote I/O module that is in the same rack as

the output module. This number may range from 0-7.

SLOT - Slot numberthat the module is plugged into. This number may range

from 0-15.

REGISTER- The register number corresponding to the analog output channel

(0-3).

Example of Remote I/O Definition

The following statement assigns the symbolic name LEVEL% to analog output

channel number1 on the output module located in slot 4 of remote I/O drop3.
This remote drop is connected to the remote I/O system whose masteris located
in slot 15 in the master rack:

1020 RIODEF LEVEL% [ MASTER_SLOT=15, DROP=3,
SLOT=4, REGISTER=1]
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