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Analog Current Input - 16 Channel
| C693AL G223

The 16-Channd Analog Current Input module provides up to 16 single-ended input channels, eech
capable of converting an anadlog input signal to a digital value for use as required by your
goplication. This module provides three input ranges:

m 4t020 MA
m Oto20mA
® 4 1to0 20 mA Enhanced

Current Ranges

The default range is 4 to 20 mA with user data scaled so that 4 mA corresponds to a count of 0 and
20 mA corresponds to a count of 32000. The other ranges are selected by changing the
configuration parameters usng the 1C641 configurator software or the Hand-Held Programmer.

The range can be configured so that the input range is 0 to 20 mA with user data scaled so that 0
mA corregponds to a count of 0 and 20 mA correponds to a count of 32000. Full 12-bit resolution
is available over the 4 to 20 and 0 to 20 mA ranges

A 4to 20 mA Enhanced range can d0 be sdected. When this range is selected, 0 mA corresponds
to a count of 8000, 4 MmA correponds to a count of O (zero) and 20 mA corresponds to a count of
+32000. The Enhanced range uses the same hardware as the 0 to 20 mA range but automatically
provides 4 to 20 mA range scaling with the exception thet negative digital values are provided to
the user for input current levels between 4 mA and O mA. This gives you the cgpability of

secting alow darm limit that detects when the input current fals from 4 mA to 0 mA, which
provides for open-wire fault detection in 4 to 20 mA gpplications. High and Low darm limits are
avallable on dl ranges. Ranges can be configured on a per channel bads The module aso reports
module gtatus and user-gde supply gatus to the CPU.

Power Requirementsand LEDs

This module consumes 120 mA from the 5V bus on the PLC backplane and aso reguires 65 mA
plus current loop current(s) from a user supplied +24V supply (see Table 3-13, Specifications).

There are two green LED indicators on the module which provide module and user supply
status. Thetop LED, MODULE OK provides module status information on power-up as
follows:

®  ON: dausis OK, module configured,

®  OFF: no backplane power or software not running (watchdog timer timed out);

®  Continuous rapid flashing: configuration data not received from CPU;

m  Jow flashes then OFF: faled power-up diagnogtics or encountered code execution error.

The bottom LED, User Supply OK, indicates that the user provided 24V supply is within
specifications, thereby enabling the analog side of the module to work properly.

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.
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References Used

The number of 16-Channel Analog Current Input modules which may be inddled in a sysem
depends on the amount of %Al and %l references available. Each module uses 1 to 16 %Al
references (depending on the number of channels enabled) and from 8 to 40 %l (depending on
adarm gatus configuration) references

The available %Al references are: 64 in a Model 311, Model 313, and Model 323 system, 128
inaModel 331 system, 1024 in aModel 340 and 341 system, and 2048 in a Model 351 and
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Model 352 system.

The maximum number of 16-Channd Andog Current Input modules which may be inddled in a

sygem ae

®  4inaModd 311, Modd 313, and Modd 323 sysem

®  8inaModd 331 sysem

® 12 inaModd 340 and Modd 341 sysem
®  5linaMode 351 and Model 352 system

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

inddled in the baseplate.

Refer to the Series 90-30 Programmable Controller Ingtallation Manual, GFK-0356 for details on
power supplies and module load requirements

Table 10-7. Specifications for 16-Channel Analog Current Input Module,

IC693AL G223

Number of Channels
Input Current Ranges
Calibration

Update Rate

Resolution at 4-20 mA
Resolution at 0-20 mA
Resolution at 4-20 mA Enhanced

Absolute Accuracy T

Linearity

I solation
Common M ode Voltage

Cross-Channel Rejection
Input Impedance
Input Low Pass Filter Response

External Supply Voltage Range
External Supply Voltage Ripple
Internal Power Consumption

1 to 16 selectable; single ended
0to 20 mA, 4to 20 mA and 4 to 20 mA Enhanced (selectable per channel)

Factory calibrated to:
4 1A per count on 4 to 20 mA range
5 LA per count on 0to 20 mA and 4 to 20 mA Enhanced range

13 msec (all 16 channels)

4 uA (4 uAlbit)

5 A (5 nuA/bit)

5 A (5 uA/bit)

+0.25% of full scale @ 25°C (77°F): +0.5% of full scale over specified
operating temperature range

<1LSBfrom4 to20 mA (4 to 20 mA range)

<1 LSB from 100 pA to 20 mA (0to 20 mA and
4 to 20 mA Enhanced ranges)

1500 volts between field side and logic side
0 valts (single-ended channels)

>80 db from DC to 1 kHz
250 ohms
19 Hz

20to30VDC

10%

120 mA from the +5 volt bus on the backplane

65 mA from 24 VDC external user supply (in addition to current loop
currents)

Refer to data sheet GFK-0867C, or later revision for product standards and general specifications.
7 In the presence of severe RF interference (IEC 801-3, 10V/m), accuracy may be degraded to +5% FS.
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CPU Interfaceto the |IC693AL G223 Analog Current Input Module
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The Series 90-30 PLC uses the data within the %Al data table to record analog values for use
by the programmable controller. This scheme is shown in Figure 3-25 for the 16-Channel
Analog Current Input module. More detailed information on the CPU interface to analog
modules can be found at the beginning of this chapter.

247020
| ANALOG CURRENT INPUT MODULE

Figure 10-14. 16-Channel Analog Current Input Module Block Diagram -
IC693AL G223

A/D Bitswithin the Data Tables

Since converters used in the andlog modules are 12-bit converters, not dl of the 16 bits in the data
tables contain data required for the converson. A verson of the 12 bits is placed within the 16-bit
data word corresponding to the andog point (in the %Al table). The Series 90-30 PLC sysgem
handles the integration differently for the various analog modules

The CPU does not manipulate the data from the input modules before placing it within the word
in the %Al datatable. The bitsin the %Al data table which were not used in the conversion by
the input module are forced to O (zero) by the analog input module. Placement of the 12 data
bits from the A/D converter for an analog current input data word for the 16-Channel Analog
Current Input module is shown below.

MSB LSB

X | D11| D10| D9 | D8 | D7 | D6 | D5 D4 | D3| D2| D1| DO | X X | X

X=not converted bits

Andog vaues are scaled over the range of the converter. Factory cdibration adjuds the analog
value per hit (resolution) to a multiple of full scde (thet is, 4 pA/bit). This caibration leaves a
normal 12-bit converter with 4000 counts (normally 212 = 4096 counts). The data is then scaled
with the 4000 counts over the analog range. For example, the data to the A/D converter for the
16-Channdl Analog Current Input is scaled as shown in the following figure.
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Figure 10-15. A/D Bitsvs. Current Input for 1C693AL G223

| C693AL G223 Configuration

The 16-Channel Analog Current Input module can be configured using either the L ogicmaster

90-30/20/Micro or CIMPLICITY Control Programming Software configurator function, or with
the Hand-Held Programmer.

The parameters that may be configured are described in the following table. Configuration
procedures using Logicmaster 90-30/20/Micro Programming Software and the Hand-Held
Programmer are described in the following pages.

Table 10-8. Configuration Parameters

Parameter Description Values Default Values Units
Name
Active Channels | Number of channels converted 1 through 16 1 (Logicmaster 90-30/20/Micro) na
16 (Hand-Held programmer)
Ref Adr Starting address for %Al reference type standard range %A10001, or next highest available na
address
Ref Adr Starting address for %l reference type standard range %I 00001, or next highest available na
address
%Il Sze Number of %l status locations 8, 16, 24, 32, 40 8 (Logicmaster 90-30/20/Micro) bits
40 (Hand-Held Programmer)
Range Type of input and range 4-20, 0-20, or 4-20+ | 4-20 na
(Enhanced)
Alarm Low Low limit alarm value —8000 to +32759 0 User
counts
AlarmHigh High limit alarm value —7999 to +32760 +32000 User
counts
For more information on configuration, see
m  Configuration Using Logicmaster 90-30/20/Micro Programming Software beginning on
page 3-42
m  Configuration Using the Hand-Held Programmer beginning on page 3-46
10-30 Series 90-30 PLC 1/0O Module Specifications — July 2000 GFK-0898F
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Configuring |C693AL G223 Using Logicmaster Software

GFK-0898F

This section describes how you can configure the 16-Channel High Density Analog Current
Input module using the configurator function in Logicmaster 90-30/20/Micro programming
software. Configuration can also be done using CIMPLICITY Control Programming Software.
For details refer to the CIMPLICITY Control online help.

To configure a 16-Channel Analog Input Module on the 1/0 Configuration Rack screen:

1. Move the cursor to the slot where the module will be located, and press the m30 io softkey
(F1). Inthe following example screen, the module will be placed in slot 5 of the main

rack.

(I | | | | | | | | |
in B out [l mix B in [ out Ree mix Kother B TR

1

>

\

SERIES 90-30 MODULE IN RACK § SLOT

SOFTWARE CONF IGURATION

SLOT Catalog #:
5

1
D : \LHIO\LESSON mﬂ ONFIG VALID
e LecE

J

2. Presstheain, softkey (F4) to display alist of available analog input modules and their
catalog numbers.

1

>

(I" Ack M| | | )

| | | | | |
in e out JEd mix JBn in JKa out JEa mix Bgother B v |

SERIES 90-30 MODULE IN RACK J SLOT

SLOT Catalog #:

SOFTWARE CONF IGURATION

5

CATALDG # DESCRIPTION TYPE
1 IChI3ALGZZ0 INFUT ANALOG 4PT VOLTAGE IALGU4
2 IC693aALGZ21 INPUT ANALDG 4PT CURRENT IALGI4
3 IC693ALGZZ2Z INPUT ANALOG 16PT VOLTAGE IALGUF
4 IC693ALGZZ3 INPUT ANALOG 16PT CURRENT IALGIF
5 ALGIN4 GENERIC INPUT ANALOG 4 CH

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>

1
D : \LHIO\LESSON [ﬁﬂ ONFIG YALID
NEErLACE )

<< PRE33 PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIOUS PAGE >>
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