11

| C693AL G392 Current/Voltage Ranges and Output Modes
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Current Operation

In the 4 to 20 mA range user data is scaled so that 4 mA corresponds to a count of 0 and 20 mA
corresponds to a count of 32000. In the 0 to 20 mA range, user data is scaled so that 0 mA
corresponds to a count of 0 and 20 mA corresponds to 32000. Note that in the 0 to 20 mA
mode, you can enter a value up to 32767 which provides a maximum output of approximately
20.5 mA. Scaling of the current output for both the 4 to 20 mA range and the 0 to 20 mA range
is shown below. In current mode the module aso provides an open loop fault detect which is
reported to the PLC in the %l table.

a44683 a44684
32000 32000 -
|
[ %AQ
%AQ : (decimal)
(decimal) |
|
|
|
0 | 0
4 20 0
CURRENT (mA) CURRENT (mA)
4to 20 mA Range 0to 20 mA Range

Figure 11-13. Scaling for Current Output

Voltage Operation

For \Voltage Operation in the default unipolar mode (0 to +10 volts), user data is scaled so that 0
volts corresponds to a count of 0 and +10 volts corresponds to a count of 32000. In this mode,
you can enter up to 32767 for an overrange of approximately 10.24 volts output. In the —10 to
+10 volt range user datais scaled so that —10 volts corresponds to a count of —32000 and +10
volts corresponds to a count of +32000. In this range, you can enter —32767 to +32767 for an
overrange of approximately —10.24 volts to +10.24 volts.

Scaling of the voltage output for both the 0 to +10 volt range and the —10 to +10 volt range is
as shown in the following figure.

a45718
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%AQ : %AQ |
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l | L |
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Figure 11-14. Scaling for Voltage Output
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CPU Interfaceto the 8-Channel Analog Current/Voltage Output

Module

The Series 90-30 PLC uses the data within the %A Q data table to record analog values for use
by the programmable controller. This scheme for the 8-Channel Analog Current/Voltage

Output module is shown below. More information on the CPU interface to analog modules can
be found at the beginning of this chapter.

DATA
TABLE
% AQ

SERIES
90-30

cPU T 1 " visi
I
I

BACKPLANE
INTERFACE

MICRO OPTO
PROCESSOR ISOLATION

D/A

a47036

USER
| connecTiONs

—'_O

I—— CONVERTER

ANALOG CURRENT/VOLTAGE OUTPUT MODULE

|
|
|
Lo
|
|
|

Figure 11-15. Basic Block Diagram for | C693AL G392

The following table summarizes the above information, including the module output range, user
input data range, and the resolution of the selected range

Module User Input
Output Range Data Range Resolution
41020 mA 0 to 32000 15 hits
0t020.5mA 0to 32767 15 hits
0to +10volts 0to 32767 15 hits
—10to +10 volts —32767 to +32767 16 hits

Chapter 11 — Analog Output Modules
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|C693AL G392 Field Wiring Connections

11-14

Connections to this module from user devices are made to screw terminals on a removable

20-terminal connector block mounted on the front of the module. The actual terminals used are

described in the following table and are shown in the following wiring diagrams.

Terminal Assignments

Pin assignments for the 20 terminal 1/0O connector on the 8-Channel Analog Current/Voltage

Output module are as shown in the following table.

Table 11-4. Terminal Pin Assignmentsfor 1C693AL G392

Pin Signal
Number Name Signal Definition
1 24VIN User Supplied +24 Volt Input
2 V CH1 | Channel 1 Voltage Output
3 ICH1 | Channel 1 Current Output
4 V CH2 | Channel 2 Voltage Output
5 ICH2 [ Channel 2 Current output
6 V CH3 | Channel 3 Voltage Output
7 ICH3 [ Channel 3 Current output
8 V CH4 | Channel 4 Voltage Output
9 ICH4 [ Channel 4 Current output
10 V CH5 | Channel 5 Voltage Output
11 ICH5 [ Channel 5 Current output
12 V CH6 | Channel 6 Voltage Output
13 ICH6 | Channel 6 Current output
14 V CH7 | Channel 7 Voltage Output
15 ICH7 [ Channel 7 Current output
16 V CH8 | Channel 8 Voltage Output
17 ICH8 [ Channel 8 Current output
18 V COM | Voltage Common
19 | COM Current Common/User +24 Volt Return
20 GND Frame ground connection for cable shields

Series 90-30 PLC 1/0O Module Specifications — July 2000
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C693AL G392 Analog Output Module Field Wiring Diagram

The following figure provides information for connecting field wiring to the user termina board
on the 8-Channel Analog Current/Voltage Output Module.

TERMINALS a47038
FIELD WIRING FIELD WIRING

[vons]—

ICH2 |—

i

ICH3

| +

ICH4

L
OO OO0 ®EE

ICH5

ICHG6

ICH7 |—

ICH8 |—

1

[an
(ee]

PE®OO OO 000

| COM

FGND *

* Optional Cable Shield Ground

Figure 11-16. Field Wiring for 8-Channel Analog Current/Voltage Output Module,
IC693AL G392

Note

Each channel can be configured independent of other channels to operate as a
voltage output or a current output — not both simultaneously.

Please refer to Chapter 2 for wiring and shield ground connection details.
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|C693AL G392 Status Reporting

The Analog Current/Voltage Output module provides status information to the PLC. This status
information is updated once each PLC sweep and consists of three items:

®  health of the module (all ranges)
m  overload or open wire detect (current mode only)
m  status of the user-supplied power to the module (all ranges)

|C693AL G392 Power Requirementsand LEDs

This module requires a maximum of 110 mA from the 5V bus on the PLC backplane for the
logic side The modul€e's analog power must be supplied by a user supplied single +24 VDC
power source and requires a maximum current of 315 mA.

There are two green LED indicators on the module which provide module and user supply
status. Thetop LED, OK, provides module status information and the bottom LED, USOK,
indicates whether the user supply is present and is above a minimum designated level. Note
that both LEDs are powered from the +5V backplane power bus.

The LEDs have six possible status combinations, which are described below.

LED Status Indications for 1C693M DL 392
Combination | LED Status | Description
1 OK ON Module OK and configured
USOK ON User power is present
2 OK FLASH | Module OK but not configured
USOK OFF No user power
3 OK FLASH | Module OK but not configured
USOK ON User power is present
4 OK ON Module OK and configured
USOK OFF No user power
5 OK OFF Module is defective or no +5V backplane power present
USOK OFF User power may or may not be present
6 OK OFF Module not OK
USOK ON User power is present

L ocation in System

This module can be indalled in any 1/O dot of a5 or 10-dot baseplate in a Series 90-30 PLC
sysem.

References Used

The number of 8-Channd Anaog Current/Voltage Output modules which may be inddled in a
sysem depends on the amount of %AQ and %l references available. Each module uses 8 %AQ
references (depending on the number of channels enabled) and 8 or 16 %l references (depending on
open wire detect configuration).

There are 32 %AQ references available in a Modd 311, Modd 313, and Modd 323 system, 64
%AQ references avallable in a Modd 331 sysem, 256 %AQ references available in a Modd 340
and Modd 341 sysem, and 512 %AQ references available in a Modd 351 and Modd 352 sysem
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The maximum number of 8-Channd Andog Current/\Voltage Output modules that can be ingalled
in asydem ae

4 in asysem usng CPU Modds 311, 313, or 323
8 in a sygem usng CPU Modd 331

32 in a system usng CPU Models 340 and 341
64 in a sysem usng CPU Modds 350 — 364

Other Configuration Considerations

When planning the module configuration for your agpplication you mugt dso condder the load
capecity of the ingalled power supply and the total load requirements of dl modules that are
ingdled in the baseplate.

Refer to Chapter 1 in this manual for details on power supply, baseplate, and module load
requirements.  The following table ligs the specifications for this module. Note that test conditions,
unless otherwise noted, are: Vyser = 24 VDC at an ambient temperature of 25°C (77°F).

Chapter 11 — Analog Output Modules
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Table 11-5. Specifications for |C693AL G392

Number of Output Channels
Output Current Range

Output Voltage Range
Calibration

User Supply Voltage (nominal)

External Supply Voltage Range

Power Supply Rejection Ratio (PSRR) 1
Current
Voltage

External Power Supply Voltage Ripple
Internal Supply Voltage

Update Rate

Resolution:
4t0 20 mA
0to20 mA
Otol0V
-10to+10V

Absolute Accuracy: 3
Current Mode

Voltage Mode

Maximum Compliance Voltage

User Load (current mode)

Output Load Capacitance (current mode)
Output Load Inductance (current mode)

Output L oading (voltage mode)
Output load Capacitance

I solation

Internal Power Consumption

1 to 8 selectable, single-ended

40 20 mA and 0to 20 mA

0to10V and-10 to +10V

Factory calibrated to .625uA for O - 20 mA; 0.5uA for 4 - 20 mA; and
.3125 mV for voltage (per count)

+24 VDC, from user supplied voltage source
20to30VDC

5 UA/V (typica), 10 pA/V (maximum)
25mV/V (typical), 50 mV/V (maximum)
10% (maximum)

+5 VDC from PLC backplane

8 msec (approximate, al eight channels)
Determined by 1/0 scan time, and is application dependent.

0.5 A (1LSB =05pA)

625 uA (1LSB = .625 pA)
3125 mV (1LSB = .3125mV)
3125 mV (1LSB = .3125mV)

+ 0.1% of full scale @ 25°C (77°F), typica
+ 0.25% of full scale @ 25°C (77°F), maximum
+ 0.5% of full scale over operating temperature range (maximum)

+0.25% of full scale @ 25°C (77°F), typical
+ 0.5% of full scale @ 25°C (77°F), maximum
+ 1.0% of full scale over operating temperature range (maximum)

Vyser =3V (minimum) to Vyser (maximum)

0 to 850Q2 (minimum at Vysgr = 20V,
maximum 1350Q at VygeR = 30V) 2

2000 pF (maximum)
1H
5 mA (2K ohms minimum resistance)

(1 uF maximum capacitance)
1500 volts between field and logic side

110 mA from +5V PLC backplane supply
315 mA from +24V user supply

Refer to Appendix C for product standards and general specifications.
1 PSSR is measured by varying Vysgr from 24V to 30V.

2 |oad less than 800 (2 is temperature dependent.

3 In the presence of severe RF interference (IEC 801-3, 10V/m), accuracy may be degraded to +1% FSfor
current outputs and +3% FS for voltage outputs.
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