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1. INTRODUCTION

2. SPECIFICATIONS

N

1znad Inr 1izh speed analog conversion, the

349 Analong Input Zquipment has 16 channels
capable of 1interfacing sigmnals from a variety
>f plant equipment to a GEM 80 Controller.
The 3341 Analog Output Fquipment interfaces a
GEM 30 Controller to 16 analog plant devices.

Siznal magnitude resolution is better than one
part In four thousand for both types of equip-
ment (with the exception of the current output
version, whose resolution 1is better than one
part in two thousand).

Connection to the plant signals 1is via a
termination panel or rail. The analog input
or analog output module itself plugs into the
subrack of a GEM 80 Controller and connects to
the fast I/0 highway.

This User Information Sheet gives installation
and connection data to supplement the 8840 and
8841 Product Data Sheet.

Refer to the 8840 and 3341 2roduct Data Srasr
for detailed specifications.
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3. HARDWARE LAYOUT

\

Analog input or output module
Signal monitoring sockets

Cable harmness

Terminal rail option

Terminal panel mounting kit (2 off)
Terminal panel option

Ribbon cable

-

~N U W
.

Note: The Analog Input and Analog Output
Modules each occupy a single slot
width in GEM 80 subrack

Fig. 1 - Analog Input or Output Equipment

i
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4. OPERATION

4.1 Description of Operation - Analog Input

The 3311 analog Input module selects =each of
the analog input signals in turn and, after a
settling period, converts it ianto a number.
The module stores these numbers in an oun-board
memory area. This conversion process operates
continuously under the control of a free-
running oscillator, taking 1.5 ms to convert
all 16 input channels. The numbers obtained
from conversion are in the range #32752,
incrementing 1in steps of 16, 1i.e. the four

least significant bits are not used but are set
to zero.

The contents of the memory are transferred to
the C-table in the GEM 80 controller on every
Controller input scan. The data placed in the
C-data table therefore represents the states of
the analog inputs within 1.5 ms of the transfer.

Each channel has a dedicated location in the
C-table, determined by the channel number, and
by the slot that the analog input module
occupies in the GEM 80 Countroller subrack.

4.2 Description of Operation ~ Analog Cutput

During each controller plant output scan,
digital output data is transferred from
16 consecutive D-table locations to the 8312 or
8313 analog output module, where it is stored
in an on-board memory area.

The data for each channel is read in turn from
the local memory, and converted to an equiv—-

alent analog voltage on the 8312 module, or to
an equivalent analog current on the 8313
module. The digital-to-analog conversion

ignores the four least significant bits of the
value from D-table, so that a change of 16 or
more in the value is required to guarantee an
increment in the analog output. The analog
value is stored in a hold circuit, continuously
maintaining the channel output voltage or
current between controller plant output scans.

The counversion process is controlled by a free-
running oscillator. The output response time
is 10 ms maximum.

Each channel has a dedicated location in the
D-table, determined by the chamnnel number, and
by the slot that the analog output wmodule
occupies in the GEM 80 Controller subrack.

4,3 Signal Monitoring

Fig., 2 shows the pairs of monitoring sockets
on the 8311 Analog Input module front panel
where you can measure each of the incoming

signals. The
wires as the

sockets connect to the same
terminals on the termination
panel or rail. The voltages you can measure
across the monitoring sockets are therefore
the same as those between the input terminals.

All  inputs are differential inputs where
neither line 1s necessarily at the same
potential as the signal ground of the
Controller. Further, where one side of a
signal 1is grounded, then, depending on where
it is grounded, the ground potentials for the

different channels may not be precisely the
same. You therefore need to measure voltages
between the two monitoring points for the
relevant channel.

For the voltage input options, you may plug in
a voltmeter to obtain a direct reading of the
input voltage.

For the current input option, a voltmeter at
the monitoring sockets will sense the voltage
drop due to the input current flowing through
a 50 ohm shunt resistor. The terminal panel
or rail carries one such resistor per input
channel. These resistors drop 1 V for full
scale input current of 20 mA. You should TAKE
CARE to use a high resistance voltmeter to
avoid loading errors. For instance, a
20 kilohm/V multimeter will introduce a 0.25%

error. Where a current input signal 1is the
feedback signal for a closed 1loop control
system, connecting a voltmeter whose resist-

ance is too low could affect the performance,
and give an UNINTENDED INCREASE in the output
signal to the plant.

POS NEG

0@ @+—1

90

00

::: 1. Pair of sockets for
00 measuring Lnput signal,
00 h 10 ( d

-4 channe corresponds
00 to inputs CO or C32 at
il d Fig. 6)

2. Pair of sockets for
measuring input signal
channel 15 <{(corresponds
to input Cl5 or C47 at

Fig. 6)

— 2

Fig. 2 - Front Panel of Analog Input Module
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4. OPERATION

Fig. 3 shows the monitoring points on the 3312
Analog Output module. FEach channel has only a
single monitoring socket. All output voltages
are relative to 0V (signal ground of the
GEM 80 Controller). VYou can check an output
by measuring between the monitoring socket of
the relevant channel number and the monitoring

socket labelled 'OV'. The monitoring point
labelled 'VR' 1is not wused and should be
ignored.

For the 8313 Analog Output module, which
provides 0-20 mA current output signals,

monitoring points are fitted as for the 8312.
With these, you can measure a voltage which is
proportional to the output current, and which
will be 5V when the output is 20 mA. A
voltmeter at the monitoring sockets will sense
the voltage drop due to the output current
flowing through a 250 ohm shunt resistor. The
module carries one such resistor per 1input
channel. These resistors drop 5 V for full
scale input current of 20 mA. You should TAKE
CARE to use a high resistance voltmeter to
avoid loading errors. For instance, a
20 kilohm/V multimeter will introduce a 0.25%
error. Where a current output signal is the
control signal for a closed 1loop <control
system, connecting a voltmeter whose
resistance is too low could affect the
per formance, and give an UNINTENDED TRANSIENT
in the measured value from the plant when you
connect or disconnect the meter.

1. Socket for measuring
output signal,
3 channel 0 (corresponds
‘EG-" to output DO or D32 at
- Fig. 7)
::: : 2. Socket for mea:?uring
Q@7 output signal,
59 @9 channel 15 (corresponds
0@ N to output D15 or D47 at
2@ @13 s Fig. 7)
w 3. OV socket. All output
voltages must be

measured with
to this socket.

respect

Fig. 3 - Front Panel of Analog Output Modules
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4.4 Behaviour on Controller Power-Up

With 8312 and 8313 Analog Output modules, the
output conversion process starts immediately
the Controller 1is powered up. The random
contents of the on-board memory can therzafore
cause spurious outputs during the Controller's
initial self test cycle (typically taking 2 to
3 seconds after power up). However, during
this time, all the channel outputs will be
reset to zero.

If your model of Controller is one where vyou
need to define the type of module fitted by
data in P-table (see Section 8.1), this will
only happen if you have set the correct code.
If the code is incorrect, then the initial
self-test cycle will ignore the analog output
module and will not reset the outputs to zero.

If the self-test procedure detects an error
elsewhere in the system, then the analog
outputs may not be reset to zero.

Once the self-test cycle is complete, then the
analog output module thereafter takes its data
from the appropriate D-table locations.

4.5 Behaviour Under Controller HALT and RUN
Conditions

With an 8311 analog input module, when the
Controller is set to the RUN mode, the first
data 1input to the C-table will accurately
represent the state of all analog input
channels, even when the Controller is powered
up into the RUN mode.

When the Controller goes to the HALT mode,
transfer of data from the analog input module
to the C-table continues, as does the scanning
and conversion of input channels by the analog
input module. Thus, when the Controller is
restored to the RUN mode, there is up—-to-date
data in the C-tables.

With an 8312 or 8313 analog output module,—

when the Controller is set to HALT mode, the
channel output voltages or currents are still
maintained in accordance with the relevant
D-table data.

GEM 80



4. OPERATION

4.5 Behaviour Under Fault Conditions

“"here a fault occurs axternally to the 8311
Analog Input module on any one channel, the
other channels will a0t generally he
affected. The exception is where a voltage
exceeding +14V is applied to the affected
chaannels, 1in which <case the accuracies of
other channels will be 1mpaired for the
duration of the fault (provided that it is
non-destructive).

Should a fault occur inside the Analog Input
module, there is a very high probability that
all channels will be affected., therefore, use
of the active verification system outlined 1in

Section 4.7 will detect the majority of analog
input module faults.

With the 8312 Analog Output module, a
continuous short circuit of a channel output
is non-destructive, and does not impair the
accuracy of other channels.

In the worst case, if two channel negative (-)
terminals share a common connection, and if
their positive (+) terminals become shorted
together, then attempting to fully drive the
two channel outputs to opposite limits will
not result in damage, and will not affect the
performance of other channels.

In this case, the composite output voltage
would assume a value between the two intended
output voltages, and could not exceed the
greater of the two in magnitude.

Should a fault occur within the 8312 Analog

Output module, there is a very high
probability  that all channels will be
affected. Use of the active verification

system outlined in Section 4,7 will detect the
majority of Analog Output module faults.

4.7 Test Facilities

We recommend that, where possible, you use a
system of active verification by connecting a
spare analog output channel to a spare analog
input channel at the termination panels or
terminal rails. (If vou do not have both an
analog input module and an analog output

module, or no spare channels, then this will
not be possible).

You can then arrange your program to select
one of a number of pre-determined outputs, and
check that the resultant inputs are of the
correct value. If they come outside the
expected tolerance, you can then arrange for
your program to take appropriate action. YNote
that it is better to occasionally change the
output value, rather than use just a single
fixed output value, as the natural tendency of
an output module is to hold its output at the
last D-table value received.

With the 8311 analog input module, two test
voltages, +0.3V and +3.3V are available on the
backplane connector assembly. You can use
these, i1f you want to, to check the operation
of an analog input channel by connecting it to
the appropriate connector pins. However, as
the pins are not very accessible and the test
voltages not very accurate, they are of
somewhat limited use.

Backplane pin Output voltage

L/a7 ov )
L/c8 +0.3 ) *5%
L/a8 +3.3 )

These outputs are short circuit proof.

With the 8312 or 8313 analog output modules,
you can readily check the functioning of any
output channel by placing the Controller in
HALT wmode, then setting the appropriate
D-table location, and measuring the channel
output voltages on the module front panel
monitoring sockets.

Analog In/Output 8840/1 U.I. T454 Issue2 Page 9
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5. POWER SUPPLIES

6. INSTALLATION

5. POWER SUPPLIES
All supplies to the 8840 Analog Iaput and 8841
Analog Output Equipments are provided via the

Fast 1/0 Highway.

Power requirements are:

3840 8841
Voltage Analog Input Analog Output
+5V 150 mA 70 wA
+15v 180 mA 150 mA + load
-15V 80 mA 140 mA

Page 10 Analog In/Output 8840/1 U.I. T454 Issue2

6.1 Procedure

The 8840 Analog Input Equipment and 8841 Analog
Output Equipment will generally be installed
with the module and backplane already fitted in
your GEM 80 Controller when vyou receive 1it,
with the module fitted in the slot in the sub-
rack that you specified.

The installation consists of the
following steps:

process

a) Mount the analog input or output termi-
nation panel or rail as required. To
distinguish it from other panels or rails,
fit the address/cable identification
buttons. Connect the SCREEN terminal to
the system OV terminal blocks. (See
Section 7 for connection details).

b) Again, to distinguish it from other ribbon
cables or harnesses, fit it with ident-
ification numbers. Use it to connect tb
backplane connector assembly to the analc
input or output termination panel or
terminal rail.

For details of making up and labelling
ribbon cables, refer to the relevant
appendix in the Technical Manual for your
model of Controller, or else to the GEM 80
Installation and Maintenance Manual.

c) If not already fitted, insert the 8311
analog input or 8312 analog output module
in the correct slot. Check the mechanical
coding fingers before pushing the module
fully home.

d) Unplug the ribbon cable or wiring harness
from the 8062 or 8064 backplane behind the
module in the subrack, and secure it 1if
necessary. This 1s in readiness for
making plant connections to the termi-
nation panels or terminal rails, after
which you can plug in the ribbon cab!
connector again. —
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5. INSTALLATION

2.2 fMounting
Jazamding on wnerc-=es 2y 1ra@ 1s5iag Z2TTinallion
Sim2ls 2r Tarmisal osacls, o0 tan sse alzear 5 f

3 7W0 Counfiag —erfmads Ilvan 92Rilw:

i T2rmination 2anal Mounting Kig

Ls <it consists of a leageh of zhannel
s2cTion,  zomolate  with  cadle refiining
.25 and -ountiag scrsws. The channel
in ce 3" rack -aounted, iad suppores a
2rmination panel in front of che »slane
I the rack. The channel nholds che slant
ables Sehind :he oplane 2f che panel
ar
2

A

rminals,  laaving claar access to the
rninals.

Fig, 4 shows tow 1 mounting channel is
shared DLetween adjacent panels. The
zables are accommodacead above each panel.
A Zroup of adjacent panels requires one
more mounting kit than there are panels.

—

<
r
3.
3 .
3 2 l. “Mounting channel
[ ]
iz 7. Analog input
T 3 termination panel
N
—_ ,
ooy ‘ 3. Planc cerminals
;”,,4 4, Cable clip
st
- 30

2]

Fig. 3 - Side View Showing Mounting Details
(5) Termination Rails

These use less space than Termination
2anels. Equipments supplied with
Terminal Rails include a wiring harness
with connector.

08 -
488
433

Holes A are Smm Dia.

Fig. 5 = Front View of Rail Fixings

! oo
=
3 !
- [}
! po]

K -
2 '
- i
: 2

<Ll 1=-Terminai rai
g 2-Trunking for
" Uooer Rai Harress ar

Lower Raf Plant /eng

NOTE: Trunkiag :is

Fig. 6 - Termination Rail MYounciag lecatils
5.3 Mechanical Coding

The mechanical coding fingers on =ach analog
input and analog output module have Seen
factory presez and are not  adjuscable.
Similarly, the subrack mechanical code as
been set co the same code by placing stop oegs
in che positions indicated in Fig., 7.

If you ever need co alter che mechanical
coding (e.g. if you need to change from a
0.5 ms time constant input module to a 5 ms
one), then you can withdraw ot inserc scop
pegs by the careful use of a pair of Iine
nosed pliers.

n

111

8311-4002 8311-4001 8312-4002 3312~4003 3313-43Q

Input, Input, Qutput, Output, Jutour,

S ms 0.5 ms sLlov 5V =20 =A
Filter Filter

Fig. 7 = Module Mechanical Coding
Analog In/Oucput 3840/1 U.I. 7454 Issuel 2132
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7. CONNECTIONS

7.1 Termination Details

All plant connections are made to terminations
on the termination panel or terminal rail.

Termination panel to Ordering Code 8033-4001 is
suitable for wvoltage inputs and for voltage
outputs, On the panel, three adjacent
terminals are provided for each input channel,
two for the signal and one for the screen
(shield).

Termination panel to Ordering Code 8033-4002 is
similar, but suitable only for current inputs.
The source or sources of power for the current
signals must be provided externally.

See Fig. 8 for panel and terminal identific-
ation for ©panels to either of the above
Ordering Codes.

Termination panel to Ordering Code 8033-4007 1is
again similar, but suitable only for current
outputs. The terminal identifications are the
same as those in Fig. 8 except that the '+' and
'-' markings are reversed, to suit the current
output signals from the 8313 Analog Output

module.

2 1. Panel labels

3 4
L\

2. Termination panel

pRO—-

Ello—t—na

3. Row of plant
terminals

5
| |
T

15 14 1 O lscaeen

—
6

4. Terminals for wire to

EE

connector

0 connect screens to
[;IIED% UU earth
T8+ +-5F Eﬂ
514 110 lsome 5. Ribbon cable
k2

6. Terminals for input
CO or output DO

7. Terminals for input
C33 or output D33

Terminal marking:
+/- = signal
S = gcreen

Fig. 8 - 8033 Panel and Terminal Identification

Terminal rail to Ordering Code 8891-4010 1is
suitable for voltage input signals, and for
voltage or current output signals. Like the
termination panels, it provides three adjacent

terminals per channel. See Fig. 9 for details.

Page 12 Analog In/Output 8840/1 U.I. T454 Issue 2

—
—— : >
OIS rarer TR R IERE R IR N |

e —————

AL RRRVER N B R = o

l. Plant terminal

2. Input or output
terminal group

Fig. 9 - 8891-4010 Rail
and Terminal Identification

Terminal rail to Ordering Code 8891-4015 1ig~
suitable for curreat input signals only.
Unlike the current input version of termination
panel, this rail is designed for use where all
channels have one side of the signals common,
and where the power source is connected across
two terminals on the rail. The terminals used
are of the 'double decker' type in which two
terminals are accommodated in one housing. Two
of these housings, giving four terminals, are
provided for each channel. Two terminals are
for the input signals, one 1is for the «cable
screen and the fourth is not connected. See
Fig. 10 for connections.

1. +v rail

2. 0OV rail
3. Plant terminal

4, TInput terminal

group

Fig. 10 - 8891-4015 Rail
and Terminal Identification

For any of the termination panels and terminal
rails listed above used for input signals,

the signal polarity is the same as the termina_
markings, then a positive number will be placed
in the C-table. Polarity reversal gives a
negative number.
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7. CONNECTIONS

. 4

7.2 Typical Circuits

Fizs. 11 and 12 show typical connections to an
8033-4001 or 8033-4002 termination panel when
used for voltage or current inputs respectively.

Each iaput signal 1is expected to come from a
source which 1s locally grounded. The 8311
analog input  module, having differential
inputs, caters for the local ground being a few
volts different from the GEM 80 signal ground.

ILf, however, any input signal is floating, then
you MUST make a connection from one side of it
to ground {either locally at its source or from
the termination panel). If you don't do this,
the signal wires may tend to charge up, causing
the input circuits on the module to saturate,
and giving spurious values in C-table.

Cable screens should be grounded at one end
only. 1If a screen 1is already grounded else-
where, then you should not terminate it on the
terminal provided on the termination panel.

A o~ C2H
SICNAL{ \ ?}INPUT c2

[} [
SOURCE : i

1 C25
CZSI
ScreenI

Fig. 11 - Individual Signal

INPUT C5

SIGNAL cé+

SOURCES

INPUT C6
Co=

C7+

INPUT C7

C7-

B ettt R ettty N

N i JEUNp PRI 14

COMMON

L ==y =6—b—

C78

Screen |

Fig. 12 - Signal Group with Common

Figs. 13 and 14 show typical connections to an
8033-4001 termination panel when used for
voltage outputs.

With analog voltage output signals, one side
of each signal is already connected to the
GEM 80 Controller signal ground. You must NOT
make any further connection of signals to
ground.

Cable screens should be grounded at one end
only. If a screen is already grounded else-
where, then you should not terminate it on the
terminal provided on the termination panel.

|

! D3+ 77N A
OAD
OUTPUT D3 T Ej
- 1 ]
Lp3- | :
| p3s

| SCREEN
J

Fig. 13 = Individual Voltage Output

é D6~
OUTPUT D6 T
D7 [
OUTPUT D7 O —
[
OUTTUT D8 %DB —
[
OUTPUT D9 c|>D9 -
i 1
coretoN ov Ot
| pos
SCREEN
J

Fig. 14 - Group of Voltage Outputs
with Common

Analog In/Output 8840/1 U.I. T454 Issue 2 Page 13
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7. CONNECTIONS

Figs. 15 and 15 show tvpical connections to an
8033-4007 termination panel when used for
current outputs.

With analog current sutput signals, one side
of each signal 1is connected to the GEM 80
Controller +15V rail. You must NOT make any
connection of signals to ground.

Note that the 8313 analog
operates by sinking current.

output module

Cable screens should be grounded at one end
only. 1If a screen is already grounded else-
where, then you should not terminate it on the
terminal provided on the termination panel.

D3 - A
QUTPUT D3 Y T \ @}—l
D3+ 1 1
+15v O
N7 V

| b3s
! SCREEN
]

Fig. 15 = Individual Current Output

D6 - )
2D
OUTPUT D6 c}; T L0
- 1
OUTPUT D7 Ol {Toab
[
oUTPUT oa«TL”' - {ToR
. [
oUTPUT o9c|:°9’ Lt ToAD }—
i1
+15v o9+ .
| s
SCREEN
e

Fig. 16 - Group of Current Outputs
with Common
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NOTE:

Fig. 17 shows typical connections to  ar
2891-4010 terminal rail for voltage inputs, o.
for voltage or current outputs. Fig. 18 shows
connections to an 8891-4015 terminal rail for
current inputs with a power source connected.

Cable screens should be grounded at one end
only. If a screen is already grounded =lse-
where, then you should not terminate it on the
terminal provided on the terminal rail.

-z

7

CHANNEL 0 ! '

CABLE HARNESS
TO MODULE

Terminal numbers reversed in pairs on
wiring harness for current output only.

Fig. 17 - Voltage Input, Voltage Output,
or Current Output Connections to
an 8891-4010 Terminal Rail

PUSH-ON
TERMINALS

|
e
@ | UPPER

\] LOWER

UPPER

SCREW
TERMINALS

CHANNEL O

/
CHANNEL 15 !

\ / O-
[’15- LOWER
p-—t
SCN
.
POWER " W |
SUPPLY 3
- OVI

P ~—

Fig. 18 - Current Input Connections to an
8891-4015 Terminal Rail
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7. CONNECTIONS

7.3 Harness Connections

Where you have ordered versions of 8840 Analog Input or 8841 Analog Output
Equipment with terminal rails, we supply wiring harnesses as part of the
equipment.

Each harness is fitted with a socket at one end and flying leads at the
other. You can connect the socket into the plug on the 8062 or 8064

backplane behind the module in the subrack, and terminate the flying leads
on the terminal rail. '

The wiring harness consists of 16 colour-coded twisted-pairs of wires. FEach

channel 1is distinguished by the colours in the pair, which use the standard
resistor colour code; i.e.:

Black*/Black is 0O
Brown*/Black is 10

*with white stripe

Table 1 - Harness/Terminal Rail Connections

WIRING HARNESS | TERMINAL RAIL
8891-4068 8891-4010 | 8891-4015
Connect to Terminal Number:-

Wire Colour Twisted Pair For Voltage | For Current | For Current

Number I/P or O/P output only | Input only
Black 00 1 (0-) 2 _(o+) | ov
Black/White 3 (0+) | I (00 T 0-
Brown o1 4 (1-) ] 5 (1+) | ov
Black/White 5 (1+) 4 (1-) i 1-
Red 02 7 (2-) 8 (2+) oV
Black/White 8 (2+) 7 (2-) 2-
Orange 03 10 (3=) 11 (3+) v
Black/White 11 (3+) 10 (3-) 3-
Yellow 04 13 (4-) 14 (4+) ov
Black/White 14 (4+) { 13 (4-) 4-
Green 05 16 (5-) | 17 (5+) oV
Black/White 17 (5+) 16 (5-) T 5~
Blue 06 19 (6-) 20 (6+) oy
Black/White 20 (6+) 19  (6~) 6-
Violet 07 22 (3-) 123 (7+) ov
Black/White 23 (7+) | 22 (7-) 7-
Grey 08 25 (8-~) 26 (8+) oV
Black/White 26 (8+) 25 (8-) 8-
White 09 28 (9-) 29 (9+) ov
Black/White 29 (9+) 28 (9-) T 9~
Black 10 31 (10-) 32_(10+) T ov
Brown/White 32 (10+) 31 (10=) T 10-
Brown 11 34 (11-) .35 (11+) [ ov
Brown/White 35 (11+) 34 (1l-) 11-
Red 12 37 (12-) 38 (12+) ov
Brown/White 38 (12+) 37 (12-) 12-
Orange 13 40 (13-) P41 (13+) oV
Brown/White 41 (13+) 40 (13-) 13-
Yellow 14 43 (1l4=) 44 (14+) ov
Brown/White 44 (14+) 43 (1&4=) 14~
Green 15 46 (15-) 47  (15+) ov
Brown/White 47 (15+) 46  (15-=) 15-

Analog In/Output B8840/1 U.I. T454 Issue2 Page 15
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7. CONNECTIONS

7.4 Direct Connections The table below lists the module connector pin
numbers and the ribbon cable connector pin
In some cases, you can nake direct connections numbers corresponding to the various channels
by ribbon cable to locally-mounted units, such for analog current outputs only.
as signal conditioning equipment, without
connecting via a termination panel or terminal Module TR.bbon Module TRibbon
rail. Pin No.|Pin No.|Signal| [Pin No.|Pin No.|Signal
In rare cases, you might find it easier to cl0 1 n.c. az? 20 ‘} 8
directly connect by wire wrap connections to - 2 Inter- a5 19 +
the pins of the module connector that project lock
at the back of the 8062 or 8064 backplane. a8 4 - c22 22 -
. S as 3 +§ 0 as 21 +§ K
In either case, make sure that this wiring 1is
sufficiently segregated from noise-generating al0 6 - 225 o _
cables and equipment to avoid spurious as 5 +3 1 as 213 +} 10
signals. See the data on wiring segregation
given 1in the Technical Manual for your al3 8 - c25 26 -
Controller, or in the GEM 80 Installation and a5 7 +§ 2 as 25 +} 11
Maintenance Manual.
cl3 10 - a28 28 -
The table below lists the module connector pin a5 9 +§ 3 a5 27 +§ L2
numbers and the ribbon cable connector pin
numbers corresponding to the various channels alb 12 - c28 30 - -
for analog 1inputs, or for analog voltage as 11 +§ & as 29 +§ 13
outputs.
clé 14 - a3l 32 -
a5 13 +§ > as 31 +} L4
alg 16 - c31 34 -
Module |{Ribbon Module |Ribbon a5 15 +; 6 a5 33 +§ L5
Pin No.|Pin No.|Signal Pin No.|Pin No.|Signal
a7 1 ov c21 19 —g 8 cl9 18 -; 7
- 2 Inter- a2l 20 + as 17 +
lock
c9 3 - c23 21 - ;
a9 A +§ 0 473 22 +§ 9 7.5 Input Range Options
The nominal input range of the 8840 Analog
cll 5 -3 1 c24 23 _3 10 Input Equipment is determined by four wire
all 6 + a2b 24 + wrapped links on the 8062 backplane connector
behind the module. These 1links are factory
cl2 7 '; 2 c26 25 '} 11 preset to the input range option you have
al2z 8 + a26 26 + specified. The information given below is
14 5 27 27 provided in case you ever wish to alter the
c - c - ; : od .
14 10 +; 3 227 28 +§ 12 option from what you originally ordered: »
Input Range Links
cl5 11 -j 4 c29 29 -% 13
als 12 + a29 30 + +10V to -10V al-a3, cl-c3, a4-ab, c4-cb
+5V to =5V al-c2, cl-c3, a4=-c5, cé-cb
cl7 13 -; 5 c30 31 -} 14 +1V to -1V al-a2, cl-c3, ak-a5, cb-cb
al7 14 + a3o 32 * +0,5V to -0.5V al-a2, cl-c2, a4-a5, c4=cS
+20 mA to -20 mA al=a2, cl-c3, a4-a5, c4-ch
cl8 15 —; 6 c32 33 -3 15
al8 16 + a32 34 + For information on wire wrapping techniques,
refer to the GEM 80 Installation and Mainten-
c20 17 ‘; 7 ance Manual.
a20 18 +

Input filter time constants are built in when
the module 1is manufactured, and cannot be
changed. If you ever wish to change from the
version you ordered to the other size of time
constant, consult the factory about exchanging
your module for one to a different Ordering
Code.
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8. APPLICATION DATA

9. ORDERING CODES

Fast 1/0 input data is assigned to C-table in
any GEM 80 Controller, and Fast I/0 output
data 1is taken from D-table. For the Analog
Input Equipment, the data obtained by
converting the 16 analog input signals
occupies a block of 16 adjacent C-table
locations. Similarly, for the Analog Output
Equipment, the data for the 16 analog output
signals comes from a block of 16 adjacent
D-table locatious. The lowest numbered
location in this block (the 'base'" location)
is determined by the position of the module in
the subrack.

9.1 Equipment for Direct Connection to Plant

Each of the following sets of equipment
includes:

Analog module.

Backplane connector assembly.

Analog input termination panel or terminal
rail.

2m ribbon cable with connectors (for
termination panel), or 3m wiring harness
with connectors (for terminal rail).

Analog Input Equipments

Example:
For a GEM 80/301 Controller, the fast 1I/0 Input Filter Ordering Codes
modules start at subrack slot position 17: Signal | Time with with
Range Const. Termination Terminal
Module Position Data Location Data Location Panel Rail
in Subrack for Signal O for Signal 15
(Base Location) +1lov 0.5 ms 8840-4001 8840-4006
Slot 17 CO/DO ClS/DlS _"’_SV 0.5 ms 8840~4002 8840-4007
Slot 18 C32/D32 C47/D47
Slot 19 C64/D64 Cc79/D79 +iv 0.5 ms 8840-4003 8840-4008
Slot 20 CI6/D96 C111/D111
+0.5V  ]0.5 ms 8840~4004 8840-4009
With newer models of GEM 80 Controller, you do
not need to specify any P-table data for the *20 mA 10.5 ms 8840-4005 8840-4010
fast I/0 modules, as the Controller deduces
the data it requires from your ladder diagram rlov 5 ms 8840-4011 8840-4016
program. For older models (e.g. GEM 80/235),
then you need to specify code number 5 for the v 5 ms 8840-4012 8840-4017
fast 1/0 configuration data for the particular
slot position where an analog input module is *v 5 ms 8840-4013 8840-4018
mounted, and code number 21 for the slot
position where an analog output module 1is ¥0.5v 5 ms 8840-4014 8840-4019
mounted. +20 ma | Sms | 8840-4015 8840-4020
Analog Output Equipments
: With With
Signal Range Termination Terminal
Panel Rail
+10V 8841-4001 8841-4004
0 to 20mA 8841-4012 8841-4011

Analog In/Output 8840/1 U.I. T454 Issue2 Page 17

GEM 80




9. ORDERING CODES

9.2 Equipment for use with Signal

Conditioning (excludes termination panel)
Each of the sets of
includes:

following equipment

Analog module.
Backplane connector assembly.
2m ribbon cable with connectors.

Analog Input
Range +5V (5 ms filter) 8840-4022
Analog Output
Range *5V 8841-4002

9.3 Optional Extras
Mounting kit comprising:

1 length of steel channel
5 cable retention clips (plastic)

1 set of fixing screws 8959-0000

9.4 Spares

Analog input module (0.5 ms filter) 8311-4001
Analog input module (5 ms filter) 8311-4002
Analog output module (+10V range) 3312-4002
Analog output module (+5V range) 8312-4003
Analog output module (0 to 20 mA) 8313-4001
Analog termination panel

for voltage inputs or voltage outputs 8033-4001
Analog termination panel

for 20 mA current inputs 8033-4002
Analog termination panel

for 20 mA current outputs 8033-400~

Analog terminal rail
for voltage inputs, voltage outputs,

or current outputs 8891-4010
Analog terminal rail
for 20 mA current inputs and
power source input 8891-4015
Wander plugsi
for connection to monitoring sockets
Red 80801/180
Black  80801/181

v
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