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Analog Current Output - 2 Channel
|C693AL G391

The 2-Channel Analog Current Output module for the Series 90-30 Programmable Logic
Controller provides two output channels, each capable of converting 12 bits of binary (digital)
datato an analog output for use as required by your application. The Analog Current Output
module is capable of providing outputs in the range of 0 to 20 mA. Resolution of the
converted signal is 12 bits binary (1 part in 4096). The sign bit is not used in the conversion
process. Both channels are updated on every scan (about 5 milliseconds). User data in the
%AQ registersisin a 16-bit 2’s complement format. The 13 most significant bits from the
%AQ register are converted to sign magnitude by the PLC and sent to the module. Twelve of
the bits are used by the D/A converter; the 13th bit (sign) is used to determine if negative data
was sent to the module.

The placement of the 13 bits within the data word is shown below. The relationship between
the current output and the data from the D/A converter is shown in Figures 3-34 and 3-35.
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If the module is sent negative data, it outputs the low end of the current range (that is, 4 mA for
the 4 to 20 mA range). If avalue which is out of range is entered (that is. greater than 32767),
the software does not accept the value.

This module provides two output ranges. The default range is 4 to 20 mA with user data scaled
so that a count of O corresponds to 4 mA and a count of 32000 corresponds to 20 mA with each
1000 counts representing 0.5 mA. When a RANGE jumper (either RANGEL or RANGE?) is
added to the 1/0O terminal board, the output range is 0 to 20 mA with user data scaled so that a
count of O corresponds to 0 mA and a count of 32000 corresponds to 20 mA with each 800
counts representing 0.5 mA. The range of each output can be programmed individually. The
module provides a full 12 bits of resolution in either range. Scaling of the output is as shown in
Figures 3-36 and 3-37.
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The date of the module if the CPU goes to the STOP mode or RESET, can be ether Default to 0/4
mA or Hold-Las-Sate.  Selection of the desired qate is made by configuring the DEFO/4 jumper
on the detachable termina board connector on the module. If the jumper is not inddled, the
outputs will Hold-Lagt-State on STOP or RESET provided that a backup user supply is connected
when the sysem power goes down. If the DEFO/4 jumper is present, the module defalts to 4 mA
on the 4 to 20 mA range or 0 mA on the 0 to 20 mA range on STOP or RESET. One jumper per
module is used to program both outputs for Hold-Lagt-State or DEFO/4.

Each module output may be used as a current source or as a less accurate voltage source. A
voltage is output & VOUTX that corregponds to the current output. The selection of current or
voltage output is made with a jumper on the 1/0 termind board. If no jumper is inddled, the
module performs as a current source. If the IMPVX jumper is present, the module performs as a
voltage source. Each channd has the option of selecting voltage or current. The setting of the
current output range determines the voltage range. The voltage range can be increased by usng a
250 ohm resgtor in place of the voltage jumper from IMPVx to IOUTx. The following table shows
the relationship between range settings and voltage outputs

Table 11-2. Range Settings vs. Voltage Outputs

Range Setting Voltage Range
4to 20 mA lto5V
(no range jumper) 2 to 10 V with external resistor
0to20 mA Oto5V
(range jumper present) 0 to 10 V with external resistor

The primary power source for the module is the isolated +24 VDC power supplied by the PLC
power supply. Two terminds are dso provided on the module's I/O termina board for user
aupplied +24 valts. This dlows you to provide a sandby power supply so that the outputs can
continue to hold their vaue if the internd supply islost and Hold-Last-State is selected.  You may
aso want to supply the module voltage to reduce the load on the PLC isolated +24 VDC power
supply. The user supply will be used when the gpplied voltage is higher than the isolated +24 VDC
upply, which can range from 21.5 valts to 26.5 volts.

An interna voltage source of about +24V is generated in the module to drive the current loop
outputs.  The current loop drivers on the module are source type drivers. This means that a podtive
current flows out of the current loop outputs so that the user’s loads can be returned to common. A
resgor is placed in series with the common return to limit ground loop currents. To minimize the
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capacitive loading and noise, al field connections to the module should be wired using a good
grade of twisted, shielded instrumentation cable. The shields should be connected to GND on
the user terminal connector block. The GND connection provides access to the baseplate
(frame ground) resulting in superior rejection of noise caused by any shield drain currents.

An LED on the modul€e's faceplate is ON when the module's power supply is operating. The
module provides electrical isolation of externally generated noise between field wiring and the
backplane through use of optical isolation. This module can be installed in any 1/0 dlot of a5
or 10-slot baseplate in a Series 90-30 PLC system. |If user provided supplies are not used to
power the module, a maximum of three Analog Current Output modules can beinstalled in a

baseplate.

Table 11-3. Specificationsfor Analog Current Output Module - | C693AL G391

Output Current Range
Output Voltage Range 1
Calibration

Supply Voltage (nominal)

External Supply Voltage Range 2
External Supply Voltage Ripple
Update Rate

Resolution:
4to 20 mA
0to20 mA
lto5V
Oto5V
Absolute Accuracy: 3
4to 20 mA
0to20 mA
lto5V
Oto5V
Maximum Compliance Voltage
User Load (current mode)
Output Load Capacitance (current mode)
Output Load Inductance (current mode)
Maximum Output L oading (voltage mode)

I solation
Internal Power Consumption

4to 20 mA and 0 to 20 mA
lto5Vand0to5V

Factory calibrated to 4uA per count

+24 VDC, from isolated +24 VDC on backplane
or user supplied voltage source, and +5 VDC from
backplane

20to 30 VDC

10%

5 msec (approximate, both channels)
Determined by /O scan time, and is application
dependent.

4uA (1LSB = 4uA)
5UA (1LSB = 5uA)

1mV (1LSB =1mV)
1.25mV (1LSB = 1.25 mV)

+8uA at 25°C (77°F)

+10uA at 25°C (77°F)

150 mV at 25°C (77°F)

150 mV at 25°C (77°F)

25V

0 to 850 ohms

2000 pF

1H

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

1500 volts between field and logic side

30 mA from +5V supply

215 mA from Isolated +24 VDC backplane supply
or user supply

Refer to Appendix B for product standards and general specifications.

1 Allowable load on the voltage output option can be calculated from the total module current shown in Figure 3-38.
2 Allowable user supply is dependent on the current load and the ambient temperature as shown in Figure 3-38.
3inthe presence of severe RF interference (IEC 801-3, 10V/m), accuracy may be degraded to UA (41020 mA

range), UA (0to 20 mA range).
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Figure 11-9. Load Current Derating

IC693AL G391 Analog Current Output Block Diagram
The following figure is a block diagram of the 2-channel Analog Output module.

SDIN/ | DO (CS1/) »| DUAL T t a44556
DIA FB ov
D1 (CS2
'OWT>>— e > CH1L "—\/\/\/—J %> VOUT1L

CLK |

ocs ICH1 ¢
I0CLK >>— EN D3-D14 \ o J — >%> VOUT2
(MAGNITUDE 2 BITS) / 4 J

IS

FB | >
: I0UT1
1ODT >>— | cH2
vy | | ICH2
BACKPLANE| [CLK D [} £ M RTNL
RUN >> INTERFACE WR/

AND CF,_FRQI 10 o

3 3
| ISOLATION 7y J\/\/—<< RTN2
EN > CRCUITRY 4 JVREFL VREF2 J I>

10

Q
L > I0UT2
esox > —

D15(SIG
| DISSIG) 2-CHANNEL
Loy >: POT ADIUST os1 CURRENT q—\/\/\,%> IMPV2
(2 PER CHANNEL) 02 DRIVER 250 Q
2-CHANNEL L > IMPV1
LGND >>— DO OFFSET
24v 250 Q
(Cs1) +5V AND
GND1
BID2 <é DUAL |
CLK D | kL REFERENCE ERAME _L—'
— GENERATOR = H> GND2

BID4 << CFF Q/ GROUND ~
LR CHANNEL 1

RAN1A
RST/ f * 0-20mA

SELECT
PWR RAN1B >> >>_JUMPER
oV —9

i:\ RANZB >>> CI;)!A;\lONEALZ

—| 0-20m.

INVERTER | *+5V >
> SELECT
REGULATOR
— AND ﬂ’ < RAN2A < <e JUMPER
VOLTAGE |-10V
— >
SUPERVISOR v HL8 <<<

— DEFAULT
OV f f f TO ZERO

SELECT

+5V  +10V 10V
DEFO/ > >>_ JUMPER
124V > 1'>'| |'<:‘ < IN24V
I ~)
IGND > K > < INOV

Figure 11-10. Analog Current Output Module Block Diagram - IC693AL G391
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