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6-2 I/O Specifications and Wiring

~ GEK-90842

Field Wiring to /O Modules
Each of the 8 circuit I/O modules, has a terminal block attached to it with 10 screw terminals. The 16
point 1/O modules, with screw terminals, have a removable socket type terminal board on the front of

the mn.r"lnlp “9 terminal hnard can he sacilv remaved which allawe mnadilac tn ha meadily reamavad Ar
Bl LSS TRANEANr & AW PaAillAlibll ASVEMLLE WEkil LMW \.vuau-‘r AVALIVY WAL,y TV GUUV WD LUIVUIMIVD W Uv dvalllly dwilivivyeu Ul

changed without removing the field wiring to the module. Each of these terminals are capable of
accommodating one AWG No. 12 or two AWG No. 14 stranded wires. A clear plastic cover snaps over
the terminals as a safety precaution. An insert is included with the covers to record circuit identification.

Some of the 16 point I/O modules are connected to field wiring through a connector mounted on
faceplate. A descnpnon of these modules is on the following page.
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Ad AL g
reference numbers for each module type. The typical schematics are to provide details for interfacing
and not for maintenance or repair of these modules.

The sample reference numbers should be adjusted by the user to the actual slot in which the modules
will be installed. Every slot is provided with eight references. Those modules that provide eight circuits
still consume 8 I/O references. When 4 circuit modules are used, the four references not used to
interface to ‘‘real world’’ I/O, are available for use as internal references for the user’s logic program.
A 16 circuit I/O module uses 2 groups of 8 I/O references.
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240287 a41928

4
E
3

Figure 6-1. A. Typical I/0O Module B. High Density Module With Removable Connector

a40796
cro 00 c:;g
00 10 02 10
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60 70 CEIIN
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c2o o7 ©©
8 CIRCUIT 16 CIRCUIT

Figure 6-2. Typical /O Terminal Configuration
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03 02 o1 00 SLOT NUMBER
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L= B il /
130-137]120-127{110-117{100-107|

70-77 | 80-87 | 50-57 | 40-47
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/\/\/\/\/\ /\ 150 140 130 120 LAl1] 100
T0 TO 10 10 TO 10
3 Yy 187 147 137 127 17 107
—— T T T T—— C— T— 7
5-SLOT RACKS 10 SLOT RACKS
(EXAMPLE—SERIES ONE) EXAMPLE SEMES ONE PLUS)

Figure 6-4. Example of 16 Circuit I/O References

NOTE
When using the maximum number of 16 point I/O modules possible, the slots marked with an X

ra mea 1o b mems =zoa

are no longer available for SYSISIn use.

I/O Interface Cable Cross Reference List

The following list provides a reference to the available I/O Interface cables and the module or modules
with which thcy may be used.

Cable Description Module Description

IC610CBL105 IC610MDL105 Thumbwheel Interface

24 Pin Connector IC610MDL106 High Density Input

10" (3 meters) IC610MDL156 High Density Output

IC610CBL107 IC610MDL110 High Speed Counter

32 Pin Connector

10’ (3 meters)



I/O Module Catalog Numbers

Table 6-1 is a list of catalog numbers for Series One/Series One Plus I/O modules.

Table 6-1. I/O Module Catalog Numbers

I/O Specifications and Wiring

GEK-90842

DESCRIPTION

CATALOG NUMBER

I/0 Modules - Input
115 V ac Input, 8 Circuits
230 V ac Input, 8 Circuits

115 V ac Isclated Input, 4 Circuits
24 V dc Sink Input, 8 Circuits

24 V dc Sink Input, 16 Circuits

24 V dc Sink Load Input, 16 Circuits

24 V ac/dc Source Input, 8 Circuits

24 V aridr Spavrrs It 16 Chiremite
AT W M e LR e w“h AW rld el Lo

Analog Input, 4 Channels

1/O Modules - Output

115/230 V ac Output, 8 Circuits
115/230 V ac Isolated Output, 4 Circuits
24 V dc Sink Output, 8 Circuits

24 V dc Sink Output, 16 Circuits

24 V dc Sink Output, 16 Circuits

24 V dc 2 Amp Sink Output, 4 Circuits
24 V dc 2 Amp Sink/Source Output, 4 Circuits
24 V dc Source Output, 8 Circuits

24 V dc Source Output, 16 Circuits
Relay Output, 8 Circuits

Relay Output, 16 Circuits

Analoe Outnit 2 Channals
wnalog Cutput, £ Lhannels

1/0 Madnlac - Snacial
4 Moguies - apecial

24 V dc Input/Output, 4 In/4 Out

24 V dc Sink Input/Relay Output, 4 In/4 Out
Thumbwheel Interface

High Speed Counter

Fast Response 1/0, 4 In/2 Out

1/O Simulator, 8 Input Circuits

I/O Modules - UL Listed

115 V ac Input, 6 Circuits

Relay Output, 5 Circuits

115 V ac Output, 6 Circuits

1IC610MDL125
1C610MDL127

TCEINAATYT 1924

ANAT L TIVALS b L T

1C610MDL101
IC610MDL106 (2)
1C610MDL107 (1)
IC610MDL111

TOLINAMATYT 119 1Y
ANATIVIVIASI 112 R 4)

IC610MDL116

IC610MDL:175
IC610MDL176
1C610MDL151

FAY
7

IC610MDL156 (2)

IC610MDL157 (1)
1C610MDL153
IC610MDL154
IC610MDL155
IC610MDL158 (1)
1C610MDL180

IC610MDL182 (1)
1C510MDL 166

AW A e AN

I1C610MDL103
1C610MDL104
IC610MDL105 (2)
IC610MDL110 (4)
1C610MDL115
1C610MDL124

1C610MDL135
1C610MDL181
1C610MDL185

1. Removable terminal board for /O Wiring.
Connects to /O through 24 pin connector on faceplate.
This module can also be used as & sink input. The user must provide the pow

Connects to J/O through a 32 pin connector on faceplate.

W

§
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I/O Module Specifications and Wiring

The remainder of this chapter describes the available I/O modules for the Series One and Series One
Plus PCs.

115 V ac Input

IC610MDL125
This module provides 8 circuits each designed to receive a single discrete (ON/OFF) signal from user
supplied devices. Typical input devices include limit switches, pushbuttons, selector switches, and relay
contacts. The 8 circuits are divided into two groups of 4 circuits each. Each group can be supplied from
a separate power source. Power to operate the field devices must also be supplied by the user. Figure
6-5 provides wiring information for this module. Following are specifications for each of the 8 circuits.

Input Points 8 pc-1-83-0037
Operating Voltage 97-132 V ac
P ol - S p— am oA T TYPICAL
AL rrvqusncy 4/-05 Hz USER WIRING MODULE REFERENCES
Input Current 15 mA @ 60 Hz e vac
11.5 mA @ S0 Hz ot e eyt o
Input Impedance 9.5K ohms ~
ON Level Above 80 V ac . ——< o—F—)o 05¢
OFF L'-'g»l Below 20 V ac —o" o0—oa——D o8t
OFF to ON Response 10-30 ms , o o—1—Q
ON to OFF Response 10-60 ms 1 ° oe
Circuit Indicator Field Side T — 3 053
Internal Power Consumption | 10 mA @ 9 V dc "o QD a ~ 054
P“ni‘ts‘_!)f Load 1Unit @ 9 Vdc < o— A7 055
Weight 5 oz (140 g) ——o l o—1—s 056
— o o—+1 > 087
115 VAC
'S} o

WIRING DIAGRAM

L
' =
! 115 VAC
[ S0, W Y
et
TO OTHER
THREE CIRCUITS OPTICAL

COUPLER

SAMPLE INFUT CIRCUIT

Figure 6-5. Wiring for 115 V ac Inputs
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230 V ac Input
IC610MDL127

This module provides 8 circuits, each designed to receive a single discrete (ON/OFF) signal from user
supplied devices. Typical input devices include limit switches, pushbuttons, selector switches, and relay
contacts. The 8 circuits are divided into two groups of 4 circuits each. Each of the 2 groups can be
supplied from a separate power source. Power to operate the field devices must also be supplied by the
user. Following are specifications for each of these 8 circuits.

Illwt Points 8 pc-s1-84-0024
Operating Voltage 180-265 V ac
AC Frequen: 47-63 Hz TYPICAL
Input m.,.mc{ 18 mA (265V, 60 Hz), USER WIRING MODULE REFERENCES
BO-2
Max. T e
11 mA, Typical ) —D

ggu‘t?:.lmpedmu 18 K ohms g 60 Hz —< o—1—Qo 060

tage Above 180 V ac X
OFF Voltage Below 40 V ac —o O0—abt—n 061
OFF Current <2mA oo 2 062
OFF to ON lluponu 5-50 ms L o—F—()2 063
ON to OFF Response 5-60 ms o -
Circuit Indicators Field Side o Q0 ¢ 064
Internal Power Consumption 10 mA, 9V de —C o—r— (s 065
Units of Load 1Unit@ 9V & ) | > ¢ voe
Weight 5 oz (140 g)

u—o/cm—-——————® 7 067
180-265 VAC
Field connections are made to screw terminals on O, —D«2

a terminal block mounted on the faceplate. Each
terminal will accept up to one No. 12 AWG wire
or two No. 14 wires. The Cl1 and C2 common
terminals are isolated from each other.

WIRING DIAGRAM

E 1B0-265 VAC (}fz’

L---—--a’-u,.__---
LED 8

=AW

e

OPTICAL
COUPLER

COMMON

TO OTHER
THREE CIRCUITS

SAMPLE INPUT CIRCUIT

Figure 6-6. Wiring for 230 V ac Inputs
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Th!ﬂ mf\l“l‘lﬂ ﬂrn\nﬁﬂc A f“ I"‘E

supplied dcv:oes Typical mput devxccs mcludc Iumt switches, pushbuttons selector switches, and relay
contacts. Each of these circuits is isolated from the other circuits on this module relative to AC power
source. The term isolation is not relative to optical-coupler noise and fault isolation which all I/O
modules have. Each input is provided with 2 field terminals allowing separate AC power sources (that
is, different phases) for each of the four inputs. The sources of AC power must be supplied by the user.
Figure 6-7 provides wiring information for this modules.

Although this module consumes 8 discrete references assigned to the I/O slot into which it is inserted,
only 4 are actually used. The other 4 can be used internally as coils, but they cannot be provided to
hardware I/O modules. Foliowing are specifications for each of the 4 circuits:

pc-s1-83-0032

SAMPLE INPUT CIRCUIT

Figure 6-7. Wiring for 115 V ac Isolated Inputs

Input Points 4
Operating Voltage 97-132 V ac TYRICAL
AC Frequency 47-63 Hz USER WIRING MODULE REFERENCES
Input Current 15ma @ 60 Hz
Input Impedance 10K ohms @ 60 Hz @
12K ohms @ 50 Hz
ON Level Above 80 V ac 775 vae oo Do
OFF Level Below 20 V ac RO (HnE Q@ ne 3c
OFF to ON Response 10-30 ms F— o
ON to OFF Response 10-60 ms 0T et NEUT
Circuit Indicator Field Side S, D ¥
Internal Power Consumption 10mA@9Vde o © QD 2
Units of Load 1 @ 9Vde HOT ~ NEUT —@Nz 1
Weight 42 oz (120 g) S,
[ 115 VAL . @ 3
HOT ONEU @ N3 a3
]
WIRING DIAGRAM
_INPUT
oot O O — MW = .
: —tH—
: 118§ VAC
comon | (ep '_——355:5;
W\
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24 V dc Sink Input (8 Circuits)
IC610MDL101

This module provides 8 circuits each designed to receive a single discrete (ON/OFF) signal from user
supplied devices. Typical input devices include limit switches, pushbuttons, selector switches, and relay
contacts. Power (24 V dc) to sense the state of these inputs is provided by the rack power supply. No
external power source is required with this module. All 8 circuits are powered from this one source.
Figure 6-8 provides wiring information for this module. Following are specifications for each of the 8
circuits:

pc-s1-83-0034
Input Points 8
Maximum Voltage 36 Vdc vpic
0 ICAL

h:“lt Cugj:::ﬁt) 18 mA USER WIRING MODULE REFERENCES
Input Impedance 1.8 K ohms .
ON Level* <3V 2> A%
OFF Level® >3V o O oac.
OFF to ON Response 410 15 ms
ON to OFF Response 410 15 ms "_0/10_41@ o4z
Circuit Indicator Field Side —o° o—1—()2 042
Maximum OFF Leakage 3 mA "¢ %
Minimum ON Current 7 mA ‘ 3 0es
Internal Power Consumption 14 mA for each ON o o—1(D¢ 044

Circuit @ 24 V dc ———" 045

10mA@9Vde ) E— . 5 oee
Units of Load 1@9Vde %

10@ 24 V de ol o =%)) . oar
Weight 42 oz (120 g)

¢ @_""f‘\ INTERNAL
CONNECTION

* Voltage levels measured between common and input terminals
(across input device).

WIRING DIAGRAM

TO OTHER
— -
COMMON 24 VDE CIRCUITS
— 1
o ———— i1
' - iNTElﬁl!\l.lli\i //’?
I POWER SUPPLY
| LED
'
]
: —
\ . INPUT
R : y"'<_'.-—-- OPTICAL
COUPLER

SAMPLE INPUT CIRCUIT

Figure 6-8. Wiring for 24 V ac Sink Inputs
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24 V dc Sink Load Input (16 Circuits)
With Removable Terminal Board
I1C610MDL107

This module provides 16 circuits, each designed to receive a single discrete (ON/OFF) signal from user
supplied devices. This module has 16 LED status indicators to reflect the ON or OFF status of each of
the 16 circuits. Typical input devices include limit switches, pushbuttons, selector switches, and relay
contacts. 24 V dc power to sense the state of these inputs is prowdcd by the rack power supply,
therefore, no external power source is required for this module. The 16 circuits are leldCd into 2

groups, with each group having its own common terminal. The 2 common terminals are tied together

internally.

Figure 6-12 provides wiring information for this module. The 16 input circuits are connected to user
devices through a removable socket type terminal board.

a40799
Input Points 16
Maximum Voltage (Open 36 Vde USER WIRING MODULE USER WIRING
t éurrent 17 mA
0 Level * Oto 3 Vde
OFF Level * 19 to 24 V dc o—i< TYPICAL
Srrshlome  |ieim i == 0 DS e
mnjm::l ON Current ¢ é ;‘l_f o—o—2 %)
Circuit Indicator Field Side Q—+—co—4 o 043
Internal Power Consumption [25mA @ 9 V de !._._Q/’Q_‘_@ .
(16 circuits ON) 3/”- € —@ . ' o ose
14@mA for gh ON circuit . O——50 046 047
ot Ty
e mw ALY g o0 %)
Ce o Load §3wunmx’sts@ 92: %cdc \ O——s~o 141 140
Weight 6.0 oz (170 g) —o o0——Q )
*Voltage levels measured between common and input o o0—2 0 r e s
terminals (across input device). 240798 . O—t—ocT—o—4e 145 144
16 16 CIRCUITS OK ) 5 O——~—1e @ 186
o o—H-0
nuggsa 12 <
CIRCUITS 9 CIRCUITS OK
ON 8 -
4o WIRING DIAGRAM
T T 1 T L :
10°C 20°C 30°C 40°C 50°C 60
AMBIENT TEMPERATURE (°C)
Figure 6-11. I/O Points VS Temperature
COMMON 28VDC TO OTHER CIRCUITS
-+
[ ity |1

INTERNAL
POWER SUPPLY

e

OPTICAL
COUPLER

INPUT

b e e O—— A
Figure 6-12. Wiring for 1€ Tircuit, 24 V dc Sink Load Inputs
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This module provides 8 input circuits, each designed to receive a single discrete (ON/OFF) signal from
user supplied devices. Typical input devices include pushbuttons, limit switches, selector switches and
relay contacts. These input circuits can interface to either 24 V ac signals or 24 V dc source-type signals,
thereby allowing the module to interface to input devices that provide their own voltage. Following are

specifications for each of the 8 circuits.

AC INPUT DC INPUT
Input Voltage 20to 28 V ac, 50-60 Hz | 20-28 V dc (Source)
Input Current 19 mA (maximum) 19 mA (maximum)
13 mA Typical 13 mA Typical
ON Level 2010 28 V ac 2010 28 V de
OFF Level OQw6éVae Oto 6 Vde
OFF to ON Response 510 50 ms 6 to 30 ms
ON to OFF Response 5 to 60 ms 5 to 60 ms
Circuit Indicator Field Side Field Side
Internal Power Consumption 9V de, 10 mA (supplied by rack power supply)
Units of Load 1@9Vde
Weight 5 oz (140 g)
a42681
USCT deViCCS are conni itO W te . als on USER WIRING MODULE TYPICAL REFERENCES
the faceplate of this module. Each screw termi- 20287 AC
nal will accept up to one No. 12 AWG wire or ~ @%cn
two No. 14 AWG wires. The ON/OFF state of -
each circuit is indicated by an LED located in the ' S| ‘\G
field side of each circuit. The 8 circuits are 1 ° Qe @ o3¢ o
divided into 2 groups of 4, each with its own —° °
common. The two commons, CA and CB are oo 22 3 032 033
isolated from each other internally. Each input °
ran arcant aithar am A < I'\f" [y ...‘/C (7 2 [ 034 n3s
VAl avvAa Pl Wil all AN J.uyl.u Oor a ulp L. Q/ S A=y =
o
. N
ll'—'—ﬂ_i_ﬂ'—‘———wﬁ (0 7 036 037
ad2682 %) ce
i
INPUT (0-7) 20-28 v DC
ro--®---
o <]
.’ / WIRING DIAGRAM
¢ ¢
+! :
=dee PO - -+
DC =i OR [~} AC
oo
D ] ol = |
I G PN

COMMON LED
ICA CBi | o %

Tt
Yy

g fi

COUPLER

___ moa T

247 /dc inpuis
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I/O Specifications and Wiring

GEK-90842

TYPICAL

REFERENCES
010 o11
012 013
o14 015
016 017
i 110
113 12
15 114

Q LED

USER WIRING MODULE USER WIRING
14.30VAC
ca (A TN 4
hd p—y
¢——o o——Do
1Q) —o0—0—4¢
$——oc o ——22
31— o0—4
oo ) a
i sQ———0 o—e
< O @) 6
14.30vDC 7 Pt o—
L Q) cB |
0@Qr—+—o0 o—
i Y
——o | o——O
2Q3-~———4}"?>——4
—o o—+——3
sO——o—4
—o o0—F—)5
6 S ©
¢$—o0— 0——-"—)7
WIRING DIAGRAM
INPUT (0-7)
recssame--0O VAN <
':1:", I;Jr l
i
R T
DC I OR £ AC J l N 7
~’ OPTICAL
beeee 2----O *——e COUPLER

COMMON (CA, CB)

SAMPLE INPUT CIRCUIT

FIGURE 6 15 WIRING FOR 16 CIRCUIT 24 VAC/DC SOURCE

LOAD INPUTS

Figure 6-15. Wiring for 16 Circuit 24 V ac/dc Source Load Inputs
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6-16 /O Specifications and Wiring

GEK-90842

115/230 V ac Output
IC610MDL175
This module provides 8 circuits each capable of controlling user supplied discrete (ON/OFF) loads.
Typical loads include relay coils, motor starters (up to No. 3), solenoid valves and indicator lights. The
8 circuits are divided into 2 groups of 4 circuits each. Each group can be supplied from a separate
power source. Power to operate the field devices must also by supplied by the user. Figure 6-17
provides wiring information for this module. Following are specifications for each of the 8 circuits:

CAUTION

If this module is wired incorrectly or the listed specifications are exceeded, any damage
incurred by the module or user devices connected to the module may not be covered by

warranty.
pc-s1-83-0033
Output Points 8
0 ;_tlng Voltage g;:%gsH;' a AeriREnCES MODULE USER WIRING
- Y qutg.cy o = a9 _I8BEL UACS
Maximum Current® 1 amp 87285 vac
Maximum Leakage Current 1.2 mA @ 220V, 60 Hz Ha ) ©;
R, 0.5 mA @ 110V, 60 Hz O A )
ON Voitage Drop 0.9V @ I amp 050 'Y —
0.8V @ 0.5 am
Smallest Recommended Load |25 mg P os! i e
Maximum Inrush 10 amps for 16 ms 052 2 Nn—e
5 amps for 100 ms
TUETR [ Rmn S S
to nse -10 ms (1/2 cycle)
Circuit Indicator Logic Side” 054 4%, —
Fuses (Internal, Soldered) (2)"S amp fast blow (one 085 s Q A
on each group of 4)
Internal Power Consumption 20 mA for each ON 056 3%, K)i_"
Circuit @ 9 V dc e Y
Units of Load 16@9V de 057 7 @O —
Weight 6.4 oz (180 g) 97-265 VAC
*Maximum load current is dependent npon ambient e (O >
temperature as shown on the chart in figure 6-16. a40555
B CIRCUITS ON AT | AMP EACH
8 . 8 CIRCUITS ON AT 0.5 AMPS EACH
. \ WIRING DIAGRAM
NUMBER 6 -
e j 5 CIRCUITS OK AT C.5 AWPS EACK
ON +
] 3 CIRCUITS ON AT | AMP EACH
2 -
|
T B T T T T
10°C 20°C 30°C 40°C S0°C 60°C
AMBIENT TEMPERATURE 1°C)
Figure 6-16. 1/0O Points vs Temperature
ca WOt 97-265 VAC
TO OTHER =t—@—O\_rO———e(Or == = === = == Elmeeany
THREE CIRCUITS o .
LED@ + :
&/ - |ssR i
OUTPUT ;
'&\ 1— — ﬁ:} .......... “imem e -
Figure 6-17. Wiring for 115/230 V ac Outputs
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I/O Specifications and Wiring

GEK-90842

24 V dc Sink Output (8 Circuits)
IC610MDL151

This module provides 8 circuits each capable of controlling user supplied discrete (ON/OFF) loads.
Typical loads include relay coils, motor starters, solenoid valves, and indicator lights. The 8 circuits are
provided referenced to a single DC power source, that must be supplied by the user. Figure 6-21
provides wiring information for this module. Since current flows from the load into the field terminal for

each circuit when the output is energized, these circuits are referred to as sink DC outputs. Following

are specifications for each of the 8§ circuits:

Operating val $24V ac
oltage -
Piak Voltage ¢ 45V de
Maximum Current* 0.5 amp
Moax, Leakase Current 0.1 mA @40V de
ON Vmp 0.8V @ 0.5 amp
0.65V @ 0.1 amp
Smallest Recommended Load 1 mA
um Inrush 3 amp for 20 ms
1 amp for 100 ms
OFF to ON Response 100 msec
ON to OFF Response 100 msec
Circuit Indicator Logic Side
Fuses (Internal) 22) 3 amp
Internal Po Consumpti 2‘51;&“5:9]1 dcp of®
wer on .
3 mA for each ON
Circuit % 24 V dc
Units of Load 2 units V dc
3 units @ 24 V dc
Weight 420z (120 g

* Max. load current is dependent upon ambient temperatures as
shown in fig. 6-20,

a40550
8 CIRCUITS ON AT 0.5 AMPS EACH
L] «——¢ 8 CIRCUITS ON AT .35 AMPS EACH
\‘-
uu;?iﬁ 6
hY
cRguTs | 3 5 CIRCUITS ON AT 0.5 AMPS EACH

T T T T
0C 20 30°C 40°C 50°C 60T

AMBIENT TEMPERATURE (*C)

Figure 6-20. I/O Points vs Temperature
Chart 24 vOC

pc-s1-83-0035
TYPICAL
REFERENCES MODULE USER WIRING
5.24 vDC
— oo iF—————
080 %, AAAdr )
061 ° %, 4
082 @_ g
063 : 3(r H
064 a@ I—e
065 s Q——— v ——9¢
086 @ f‘wv__T
067 © 1 () 4,
. ) -
Bt e

WIRING DIAGRAM

by .
s ULL
INTERNAL
POWER SUPPLY

| |
bal 1
| ONICW
| L

3 !
TO OTHER .
CIRCUITS H

Figure 6-21. Wiring for 24 V dc Sink Outputs
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24 V dc Sink Output (16 Circuits)
1IC610MDL156

This module provides 16 circuits, each designed to be capable of controlling user supplied discrete
(ON/OFF) loads. There are 16 LEDs on the faceplate, which are status indicators to reflect the ON or
OFF status of each of the circuits. Typical loads include relay coils, motor starters, solenoid valves, and
indicator lights. The 16 circuits are referenced to a single DC power source that must be supplied by the
user. Output switching capacity of this module is 0.5 A at 24 V dc. The output switching circuitry is
arranged in 4 groups with 4 circuits in each group. Each group is protected by a 3 amp fuse.

The 16 circuits are connected to user loads through an optional I/O Interface cable, Catalog number
IC610CBL105, which connects to a 24-pin connector mounted on the module faceplate. Figure 6-23
provides wiring information for this module. Following are specifications for each of the 16 circuits.

Output Points 16 pc-s1-83-0070
pukl Vv voltage %%Ecdc USER USER TYPICAL
ON Voltage Drop, fcal 0.9 V dc @ 0.5 amp WIRING MODULE WIRING REFERENCES
ON Voltage Drop, Iﬂ;imum 1.5 V dc @ 0.5 amp A B
Maximum Current* 0.5 am )
Maximum Leakage Current 0.1 m.&u@ 40 V dc 4—2 o1 1~ 030 031
Maximum Inrush 3 amp for 20 ms &) 2 o o 3 () 032 033
1 amp for 100 ms o a 5 ~
OFF to ON Response 0.1 ms " o . —1;-—-?——-1. 03a 035
ON to OFF Response 0.1 ms ~—"V o O = 036 Q37
Fuse (Internal) 3 amp (In Qutput tg
Common Line, one for o c ~
each up of 4). |p——»1, 0 O ! _{a 130 13
Internal Power Consumption 40 me@PQ V dc, . @ 2 o o 3 A——a 132 133
Maximum p————2 o S f—~ ¢ 13 3
16 outputs O b 6 7 3% %
mA'@ 24 V de — o g 136 137
e . ! o0—0
Maximum C -.1.1+
(16 outputs ON) 5—&12 i1}
Units of Load 4units @ 9 Vdc N~ 5.24 vDC
- 10 units @ 24 V dc
Weight 390z (110 g)

*Maximum load current is dependent upon ambient
temperature as ghown in figure 6-22.

L3 "jMHS CIRCUITS ON)
NUMBER 12 ~

OF
CIRCUITS
ON 8

—ANnEEA WIRING DIAGRAM
da4uooc

& CIRCUITS ON

T T T ] 1 1

10°C 20°C 30°C 40°C 50°C 60°C
AMBIENT TEMPERATURE (*C)

Figure 6-22. 1/O Points vs Temperature

A b o comew L
l AL" !-.:'!'E!!!Al_ ; 2a
POWER SUPPLY ?
l - ; s J & 70 oTHER

CRCUITS
OPTICAL QUTPUT
coueLER ~

+ COUPLER Zr

Figure 6-23. Wiring for 16 Circuit 24 V dc Sink Outputs
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 GEK-90842

24 V dc Sink Output (16 Circuits)
With Removable Terminal Board
IC610MDL157

This module provides 16 circuits, each designed to be capable of controlling user supplied discrete
(ON/OFF) loads. There are 16 LEDs on the faceplate, which are status indicators to reflect the ON or
OFF status of each of the circuits. Typical loads include relay coils, motor starters, solenoid valves, and
indicator lights. The 16 circuits are referenced to a single DC power source that must be supplied by the
user. Output switching capacity of this module is 0.5 A at 24 V dc. The output switching circuitry is

a oed in 2 groups with 8 circuite in each egronn. Each oroun ic nrotected l-\v a3 amp fuce

_-_— LRRAs 20 TERLL AR =Rl AV AS PRV U 2 2 sy Luoh.

The 16 circuits are connected to user loads through a removable socket type terminal board. Figure 6.25
provides wiring information for this module. Following are specifications for each of the 16 circuits:

OQOutput Points 16
Operating Voltage 524V de a40802
Peak Voltage 40 V de
ON Voltage Drop, Typical 1.0 Vdc @ 0.5 amp - -
ON Voltage Drop, Maximum |2.0 V & @ 0.5 amp 16 S CIRCUITS ONI
Maximum Current* 0.5 amp NUMBER 12 -
Maximum Leakage Current [0.11 mA @ 40 V dc oF
Maximum Inrush 3 amp for 20 ms CIRCUITS o _1
1 amp for 100 ms 6 CIRCUITS ON
OFF to ON Response 0.1 ms 4
ON to OFF Response 0.1 ms
Fuse (Internal) 3 amp (In Output Common T e
Line, one 10°C 20°C 3C°C #0°C S0°C B0°C
for each group of 8) AMBIENT TEMPERATURE 1°C)
Internal Power Consumption |9 V dc: 3 mA + 2.3 mA for
each ON circuit
24 V ds: GmA. for each ON Figure 6-24. I/O Points vs Temperature
circuit
Units of Load 4units @ 9 V de Chart
10 units @ 24 V dc
Weight 5.6 oz (160 g)

* Maximum load current is dependent upon ambient temperature
as shown in figure 6.24.
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6-22 I/O Specifications and Wiring

GEK-90842

24 V dc 2 Amp Sink Output

C
IC610MDL153

v

This module provides 4 fused 24 V dc sink output circuits each capable of controlling user supplied
discrete (ON/OFF) loads. Each circuit is rated at 2 amps continuous current. Typical loads include
motor starters, relay coils, solenoid valves, and indicator lights. The circuits on this module are referred
to as sink outputs since current flows from the load into the field terminal for each circuit when the
output is energized. Field connections are made to screw terminals on a terminal block mounted on the
faceplate. Each terminal will accept up to one No. 12 AWG wire or two No. 14 AWG wires. The
ON/OFF state of each circuit is indicated by a corresponding LED. This module, although having only
4 output circuits, will consume 8 consecutive discrete references. The 4 references not available as
“‘real world’’ outputs can be used as internal coils. Following are specifications for each of the four
output circuits.

Output Points 4 a40551
Operating Voltage 51024 Vde
Peak Voltage 45 V dc
ON Voltage Drop 15V dc @ 1 amp

6V dc @ 4 am 4 CIRCUITS ON AT 2 AMPS EACH

. P 4 4 CIRCUITS ON AT | AMP EACH

Maximum Current® 2amps r——._3 CIRCUITS ON AT N
Maximum Leakage Current [<.4mA @ 40V de NUMBER 3 “a 4 AMPS EACH "\ 3 CIRCUITS ON AT 2 AMPS EACH
OFF to ON Response .1 ms R%EITS AN
ON to OFF Response .1 ms ¢ on 24 N
Circuit Indicator Logic Side o
Fuses, Internal 5 amp (1 for each circuit) I | CIRCUIT ON AT‘.‘\

Replaceable 4 AMPS ..
Internal Power Consumption |5 mA @ 24 V dc T T T T

12mA @ 9V de 10°C 20 30°C 40°C 50°C 60°C
Units of Load lunit @ 24 V dc AMBIENT TEMPERATURE | °C)

2units @ 9 Vde
Weight 4.2 oz (120 g) . .

Figure 6-26. I/O Points vs Temperature
Chart
*Maximum load current is dependent on ambient temperature as shown in figure 6.26.
pc-s1-84-0022
TYPICAL
REFERENCES MODULE USER wmmG
OPTICAL 5a QuUTPUT
%) —/ CDUPLU‘) _._Y__Q,r\fo_ou-.':,.. __,

{ I ==
030 o :@;—-‘ “ & ypC
! = o

' —Z i_‘ - 28 vDC = :

on *6 @ % I LED

¥ T COMMON .

032 25: l ) & o - 0..-.;:;:.:-_1

AAAA

A 10 OTHER 5 T0 24 vDC
CRCUITS
033 3 c @O
) SAMPLE SINK OUTPUT CIRCUIT
WIRING DIAGRAM

Figure 6-27. Wiring for 24 V dc 2 Amp Sink Outputs
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_—— - —
GEK-90842

24 V dc 2 Amp Sink/Source Output
IC610MDL154

I A4 xT

This module provides 4 isolated, fused 24 V dc sink or source output circuits each capable of controlling
user supplied discrete (ON/OFF) loads. Each circuit is rated at 2 amps continuous current. Outputs can

be connected in parallel to increase output current capacity. Types of loads that can be controlled by

this module would include motor starters, relay coils solenoid valves, and indicator lights. All 4 circuits
can be referenced to a separate DC source of power. The circuits on this module can be used as either
source outputs or sink outputs, depending on how the load is wired in relation to the load power supply.

Field connections are made to screw terminals on a terminal block mounted on the faceplate. Each

terminal will accept up to one No. 12 AWG wire or two No. 14 AWG wires. The ON/OFF state of each
circuit is indicated by a corresponding LED on the logic side. This module will consume 8 consecutive
discrete references. The 4 references not used as ‘‘real world”’ outputs can be used as internal coils in
your program. Following are specifications for each of the four circuits.

a40553
Outnut Points 4
Operatine Vol < 4 CIRCUITS ON AT 2 AMPS EACH
Operating Voltage 5t024 Vdc 4 < 4 CIRCUITS ON AT * AMP EACH
m:m Current® ;suvnp?Cmﬁnuws 3 r:IRCLiI’iSTSE Of? g \
NUMBER 3 o w4 AMPS EACH b
8 amps Maximum Peak oF . Y
Maximum Leakage Current |<.4mA @ 40V dc CIRCUITS | L kS _
ON Voltage Drop 1V dc @ 6 amps ov 2 S ® 2 CIRCUITS ON AT 2 AMPS EACH
6V dc@ 4 amps . .
3 Vdec @ 2 amps I cmfnmpgn AT
AS5Vde @ 1 am
OFF to ON Response .1 ms P LA B B B
ON to OFF Response .1 ms 10°C 20°C 30°C 40T 50°C 60°C
Circuit Indicator Logic Side AMBIENT TEMPERATURE (*C)
Fuses, Internal lsl;np (1 for each circuit) 6 10
laceable Figure 6-28. Points vs Temperature
Internal Power Consumed 2mA@9Vde lgu' P
thewc! -s1-84-0023
IO mA@24Vde REFERENCES MODULE USER WG pc-s
Units of Load 2units @ 9 V dc
3 units @ 24 V dc o
Lamp load should be .8 amps or less. F
*Load current (max.) is dependent on ambient e e = s ¢ 20 woc
temperature as shown below. o oo S
082 2 ca?_ ] 44;,—] ::- e v o o
053 1) e @-———H——l— SOuRCE
%

Although not shown as such, the 4 circuits are isolated from each other and can be connected to separate power sources.

OPTICAL 5A OUTPUT
COUPLER *+——N_0—muO - -
] T
N
?Em 1 % | — #
| T )\ . e

Figure 6-29. Wiring of 24 V dc 2 Amp Sink/Source Output
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GEK-90842

24 V dc Source Output
IC610MDL155

This module provides eight 24 V dc source output circuits, each capable of controlling user supplied
discrete (ON/OFF) loads. Each circuit is rated at 0.5 amps continuous current. Typical loads that can
be controlled by this module are motor starters, relay coils, solenoid valves, and indicator lights. The
output switching circuits on the module are arranged in 2 groups with 4 circuits in each group. Each
group of 4 output circuits is protected by a 3 amp fuse. All 8 circuits should be referenced to a single
source of dc power. Field connections are made to screw terminals on a terminal block mounted on the
module’s faceplate. Each terminal will accept up to one No. 12 AWG wire or two No. 14 AWG wires.
The operating state, either ON or OFF, is indicated by a corresponding LED viewed on the module’s
faceplate. Following are specifications for each of the 8 circuits.

Output Points 8 a40554
Operating Voltage 51024 Vde
Peak Voltage 40 V de \
ON 'V'oi'i:age 'ljr@ 1.0V @ 0.5 amp g - S0°C (8 CIRCUITS ON!
0.75 V @ 0.1 amp !
Maximum Current* 0.5 amps NUMBER 6 -i 6 CIRCUITS ON
Maximum Leakage Current |0.1 mA at 24 V dc cm?:s'*s |
Smallest Recommended Load | 1.0 mA on 44
OFF to ON Response 100 psec {
ON to OFF Response 100 psecs z
Circuit Indicator Logic Side |
Fuses (Internal) (2) 3 amp (in output T T T T T 1
common line, 10°C 20°C 30°C 40°C 50°C 60°C
one for each group of 4 AMBIENT TEMPERATURE (°CI
circuits)
Internal Power Consumption |30 mA maximum @ 9 V de, Figure 6-30. /O Points vs Temperature
Supplied by rack power Chart
supply
Units of Load 3Units@ 9 V de
Weight 4.2 oz (120 g)
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GEK-90842

a40626
TYPICAL
REFERENCES MODULE USER WIRING
5.24 VDC
*hili=
RO it
030 A e .3 WY
0
Y7 4
032 % e QN S
2
033 3¢ \’H\/:[
034 A A L
o34 & | Z—
038 N O A )
036 (A Io'a"n g WD §
< <
037 7Q) 1
-
INTERNAL — | __a@
CONNECTION
WIRING DiAGRAM
TO OTHER
3 CIRCUITS
COMMON 5 TO 24 vDC
OPTICAL f CA o -
COUPLER r—o" OO [ HH i
3a ' '
1
= TO cB I
I
1
LED A,
- ﬁ\F’ LOAD

= O -mmmmm oo
L—'\MN—_ OUTPUT

SAMPLE OUTPUT CIRCUIT

Figure 6-31. Wiring for 24 V dc Source Outputs
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GEK-90842

24 V dc Source Output (16 Circuits)

AET24L WD . Ly Aty M __
¥YYILII ICIIUVADIC 1Criiiiiial pvara

IC610MDL158

This module provides sixteen 24 V dc source output circuits, each capable of controlling user supplied
discrete (ON/OFF) loads. The output switching capacity of this module is 0.5 amps at 24 V dc. Typical
loads that can be controlled by this module are motor starters, relay coils, solenoid valves, and indicator
lights. The output switching circuits on the module are arranged in 2 groups with 8 circuits in each
group. Each group of 8 output circuits is protected by a 5 amp fuse. All 16 circuits can be referenced to
a single source of dc power or each group of 8 can be referenced to a separate source of power. Field
connections are made to screw terminals on a removable terminal board mounted on the module’s
faceplate. Each terminal will accept up to one No. 12 AWG wire or two No. 14 AWG wires. The
operating state, either ON or OFF, is indicated by a corresponding LED viewed on the module’s
faceplate. Following are specifications for each of the 16 circuits.

240805
Mhectnces Modns £
Uutput roin i6 USER WIRING MODULE USER WIRING
O ting Voltage 51024 Vde
Peak Voltage 40 V de TYPICAL
ON Voltage Drop Maximum 1.5Vde = e REFERENCES
U8 V dc @ 0.5 amp (1ypical) gres ¥ UL
07Vd@ 0.1 .mg ypical) ca@—T—{i|—=¢ o020 o
Maximum Current* 0.5 amps —— 0
Maximum Leakage Current |10 m A @ 40 V dc 1—1 v 4 g2 023
OFF to ON Response 0.1 ms (Resistive o Q2 ~
ON to OFF Response 1.0 ms (Resistive i )
Circuit Indicator Logic Si J%, = 024 025
Fuses (Internal) (2) 5 amp (in output common JD—"““”——@ 4
linc, onc for cach group of 8 s@Q—+—A———¢ o026 027
circuits) A Qs
Internal Power Consumption |12 mA for each ON circuit 5-24 vDC 1%, &
Weight 710z 200 0@ =) 121 120
r— ()1
~ 2Q——HA—e 123 122
= 3
*Maximum load current is dependent on ambient temperature as et Z «Q A & 125 124
shown in figure 6.32. 240804 Py 4, Qs
16 ~ 16 CIRCUITS ON 6 Q—— " —gq 127 126
.\\ 0.25A ‘I._M""\__—@ 7
NUMBER 12
endhire a 054 ) 10 CIRCUITS ON
L] B \
*§ & CIRCUITS ON WIRING DIAGRAM
4 -
T T T T T 1
10°C 20 30°C 40°C 50°C 60°C
AMBIENT TEMPERATURE 1°C)
Figure 6-32. I/O Points vs Temperature
TO OTHER CIRCUITS
RO SN S
COMMON
=
OPTICAL outpuT
COUPLER e O === 3
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GEK-90842

Relay Output (8 Circuits)
IC610MDL180

This module provides 8 circuits each capable of controlling user supplied discrete (ON/OFF) loads.
Typical loads include relay coils, motor starters, solenoid valves, and indicator lights. Since this module
is not designed for a specific current type such as 115 V ac or 24 V dc, it can be used with a wide variety
of loads and signal types. The 8 circuits are divided into two groups of 4 circuits each. Each group can
| S — | i — rmm i mcmmamds aleo P

oc auppuou ITOm & S€parai€ poOwer Source. Power io opfraic uic field devices must also be auppucu Dy
the user. Following are specifications for each of the eight circuits:

Outputs 8

Operating Voltage 5 to 265 V ac/de

AC Frequency 47-63 Hz

Maximum Current* 4 amp (resistive)

Maximum Lsakage Current 1 mA

(Across Contacts)

Smallest Recommended Load 5 mA

Maximum Inrush 5 amps

OFF to ON Response 5 ms

ON to OFF Response 5 ms

Circuit Indicator Logic Side

Fuses (Internai) (2) 10 amp (Replaceabie)
(one for each group of 4)

Internal Power Consumption 45 mA for each ON
Circuit @ 9 V dc

Units of Load 34 units @ 9V de

Weight 7 oz (200 g)

*Since non-solid state devices are used as the power switching devices, the following limitations must be observed for reliable operation:

Table 6-2. Maximum Current vs Load Type for Relay Outputs

OPERATING MAXIMUM CURRENT FOR LOAD TYPE TYPICAL LIFE

VOLTAGE RESISTIVE LAMP SOLENOID (OPERATIONS)
220 V ac 4.0 Amp 0.5 Amp 0.5 Amp 100,000
220V ac .05 Amp .05 Amp 800,000
110 V ac 4.0 Amp 0.5 Amp 05 Amp 150,000
110 V ac 0.1 Amp 0.1 Amp 650,000
24 Vdc 5.0 Amp 0.5 Amp 0.5 Amp 100,000
50 Vdc 1.0 Amp 0.1 Amp 0.1 Amp 100,000
100 V dc 0.5 Amp .05 Amp .05 Amp 100,000
250 V dc 0.3 Amp .03 Amp .03 Amp 100,000

NOTE

Lamp loads are defined as a X10 inrush with a power factor (PF) of 1.00 and when turned OFF
represent a PF of 1.00. Solenoids are defired with a X10 inrush, a PF of 0.65, and when tured
OFF represent a PF of 0.35.
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GEK-90842

Relay Output (16 Circuits)
With Removable Terminal Board

—— e mm m = = oo

IC610MDL182

This module nrovides 16 circnits each canable of controlline user cnﬁn'hpﬂ discrete (ON/OFF) loads.

A aaaS saaiTaaneat A A ERpRUAY Wi Wlim Vadlis WO Sups AL A b | el V[ Wl A A &

Typ:cal loads include relay coils, motor starters, solenoid valvcs, and decaxor lights. Since this module
is not designed for a specific current type such as 115 V ac or 24 V dc, it can be used with a wide variety
of loads and signal types. The 16 circuits are divided into two groups with 8 circuits each. Each group
can be supplied from a separate power source. Power to operate the field devices must also be supplied
by the user. The ON/OFF status of each circuit is indicated by an LED, which is located on the logic
side of the circuitry. The 16 output circuits are connected to user loads through a removable socket type
terminal board. Following are specifications for each of the 16 circuits:

Outputs 16
Operatmg Voltage 510220V ac
51030 Vde
AC Frequency 47-63 Hz
Maximum Current* 2 amps (Resistive)
§ amps per Common (maximum)
Maximum Leakage Current 0.1 mA
(Across Contacts)
Smallest Recommended Load 5mA
Maximum Inrush 2 amps
OFF to ON Response 10 ms
ON to OFF Response 10 ms
Circuit Indicator Logic Side
Fuses (Recommended, External) | 2 amp in series with load
Internal Power Consumption 30 mA for each ON Circuit @ 9 V dc
Units of Load 48 units
Weight 8.5 oz (240 g)

*Since non-solid state devices are used as the power switching devices, the following limitations must be observed for reliable operation:

Table 6-3. Maximum Current vs Load Type for Relay Outputs
OPERATING MAXIMUM CURRENT FOR LOAD TYPE TYPICAL LIFE
VOLTAGE RESISTIVE LAMP SOLENOID (OPERATIONS)
220V ac 2 Amp 0.25 Amp 0.25 Amp 100,000
220 V ac 0.03 Amp 0.03 Amp 800,000
110 V ac 2 Amp 0.25 Amp 025 Amp 100,000
110 V ac 0.05 Amp 0.05 Amp 650,000
24V ac 2 Amp 0.25 Amp 0.25 Amp 100,000
NOTE

Lamp loads are defined as a X10 inrush with a power factor (PF) of 1.00 and when turned OFF
represent a PF of 1.00. Solenoids are defined with a X10 inrush, a PF of 0.65, and when turned
OFF represent a PF of 0.35
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GEK-90842

a40806

USER WIRING MODULE USER WIRING

TYPICAL
REFERENCES
ca@— 010 o1

1 @Q—oN_~o—3—¢ 012 013

3@—:\_,:::1 014 015
O 04— 4
5 Q— 016 017

0 11 110
—o-\_~o+—) 1
_@32@—— 13 112
—®54@—— 15 114
—@75@— 117 116

WIRING DIAGRAM

TO OTHER SEVEN CIRCUITS

==}
1 COMMON i
O --=mm-mmmm - V- -

P
——
’
L
-

LED

i

. . T T

OUTPUT 2A

SAMPLE OUTPUT CIRCUIT

Figure 6-35. Wiring for 16 Circuit Relay Outputs



24 V dc Input/Output (4 In/4 Out)
IC610MDL103

This module provides a dual function since it provides 4 input circuits each designed to receive a single
discrete (ON/OFF) signal from user supplied devices and 4 output circuits each capable of controlling
user supplied discrete (ON/OFF) loads. Typical input devices include limit switches, pushbuttons,

selector switches, and relay contacts. Typical loads include relay coils, motor starters, solenoid valves,

nAd imAdisatar lioghtc
A MUINLLW-CLVTL u.sul.a

I to sense the state of the inputs is provided by the rack power supply. The 4 output

we
ferenced. throneh their respective loads. to a sinele DC nower source. The ON/QFF state
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ch mput and output circuit is indicated by an LED. Figure 6.36 provides wiring information for this
module. Following are specifications for each of the 4 input and 4 output circuits:

INPUT CIRCUITS

Input Points 4
Maximum Voltage (Open 36 V de
Circuit)

Input Current 18 mA
ON Level 0-3 Vdc
OFF Level 18-36 V dc
OFF to ON Response 4-15 ms
ON to OFF Response 4-15 ms
Maximum OFF Leakage 3 mA
Minimum ON Cuorrent 7 mA
OUTPUT CIRCUITS

Output Points 4
Operating Voltage 5-24 V dc
Peak Voltage 45V dc
Maximum Current 0.5 amp

Maximum Leakage Current
ON Voltage Drop (Typical)

ON Voltage Drop (Max)
OFF to ON Response
ON to OFF Response
Fuse (Internal)

0.1 mA @ 40 V dc
0.8 Vdc @ 0.5 amp
0.65 Vdc @ .1 amp
1.5V de @ 0.5 amp
0.1 ms
0.1 ms
3 amp

(In Output common line)

AN A /S DLW Al
LmAE Y YV ac

14 mA for each On Circuit
3 mA for each On Circuit

2 units @ 9 V de

4.6 oz (130 g)
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USER wimING USER WIRING
INPUTS MODULE QUTPUTS
QDo
—o—o0——)o
r—o T o——tp—— 7
—oo——)2
—0— O ZE
a @ YL
co— ¢+
7 (2 }—'—J—*‘—'—“——-—‘i Y—e
5-24 vDC
c2 Q———i}ili—

WIRING DIAGRAM

24 vDC

SAMPLE QUTPUT CIRCUIT

4 - COMMON
I L -2 2O TR
LR AN
INTERNAL
POWER SUPPLY 3A
'gz p— y CIRCUITS
OPTICAL ““W""_I“‘i f_“
COUPLER
-
— —_— - -

GEK-90842

pc-s1-83-0071

. s s
TYFICAL

REFERENCES

030
on
032
033
03e

035

Figure 6-36. Wiring for 24 V dc¢ Inputs/Outputs
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GEK-90842
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IC610MDL104

This module provides 4 dc input circuits and 4 relay output circuits. The 4 input circuits are each
designed to receive a single discrete (ON/OFF) signal from user supplied devices such as limit switches,
pushbuttons, and relay contacts. The 4 relay output circuits are each capable of controlling user supplied
discrete (ON/OFF) loads. Typical loads include relay coils, motor starters, and indicator lights. Since
the relay output circuits were not designed for a specific current type, such as 24 V dc or 115 V ac, they
can be used for a wide variety of loads and signal types. The ON or OFF state of each input and output
circuit is indicated by an LED. Figures 6.37 and 6.38 provide wiring information for this module.
Following are specifications for each input and output circuit.

Y
vy

DC INPUT CIRCUITS

*Since non-solid state devices are used as the power switching devices, the limitations listed in table 6-4 must be observed for reliable

operation:

Input Points 4

Maximum Voltage 36 Vdc
Input Current 18 mA (max)
ON Level 0-3V

OFF Levd 18-36 V dc
OFF to ON Response 4-15 ms

ON to OFF Response 4-15 ms
Maximum OFF Leakage 3 mA
Minimum ON Current 7 mA
RELAY OUTPUT CIRCUITS

Outputs 4

Operating Voltage 5 to 265 V ac/dc
AC Frequency 47-63 Hz

Maximum Current®
Maximum Leakage Current
(Across Contacts)

Smallest Recommended Load
Maximum Inrush

OFF to ON Response

ON to OFF Response
Circuit Indicator

Fuse (In Output Common Line,
Replaceable)

Internal Power Consumption

Units of Load
6 units @ 24 V de

4 amp (resistive)
1 mA

5 mA

5 amps

5 ms

5 ms
Logic Side
10 amp

45 mA for each ON

Circuit @ 9 V de
20 units @ 9 V dc
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GEK-90842

pc-s1-83-0072

TO OTHER

THREE CIRCUITS el
COMMON -~

— : |——T—1b——o-"\_fo——-——o- ----- SE ==y

B
ks

T QuUTPUT ) '
¢_ O.___.._a‘?........-d

SAMPLE RELAY OUTPUT CIRCUIT

TO OTHER
THREE CIRCUITS

: INTERNAL

] POWER SUPPLY LED

| =

I

|

. _.  INPUT ' OPTICAL
- iy M AAARA COUPLER

A e T, J VAN > -

SAMPLE INPUT CIRCUIT

Figure 6-38. Sample 24 V dc INPUT/RELAY OUTPUT Circuits
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GEK-90842

Thumbwheel Interface
IC610MDL105

This module provides an interface between the Series One or Series One Plus PCs and up to four sets of
user supplied thumbwheels. Each set of thumbwheels will allow the operator to control the preset on a
timer or counter. In fact, these timer/counters (references 674 to 677) will not function without this
interface module. The power (24 V dc) to sense the state of these thumbwheels is provided by the
power supply in the CPU base unit. This interface module must be installed in the same base unit as the
CPU and can only be located in slots 2 through 5. Only one interface module is allowed per system.
The thumbwheels and their associated wiring must be supplied by the user. The thumbwheels are
standard BCD coded and diode isolated, a standard option available with most thumbwheels. The
following is the required setting for each digit of the thumbwheel:

Digit Internal Switch Closure (X=Closed)
Value 8 4 2 1
0
1 X
2 X
3 X X
4 X
5 X X
6 X X
7 X X X
8 X
5 X X

Whenever the interface is installed in the CPU base unit, eight discrete references are assigned to this
module slot. These references have no significance relative to the operation of the interface. They can
be used as internal coils, but not as status to other hardware I/O. All four presets are read into the Series
One or Series One Plus PC each scan. Figure 6.39 illustrates the wiring for the 20 terminals on the
interface module. No special terminations are required for circuits that are not being used.

MNrna thivemhahaal 30 rand smen tha MDIT avas: aran gurTire warmid sacrasoa max: wralinas Mora chanld ha
UTIC NumowneSi isréadc miome Lrvu Cvely scan aaau.uus l.q.uu 1CopuUlLIdLC {0 new vaiues. ‘_are snowd oe

used when changing the value on the thumbwheels, since intermediate values can be brought in and used
during a scan or for several scans. For example, if the thumbwheel is set for the value 095 and the new
vaiue 105 is desired, aitering the hundreds digit first resuits in 195 being detected and used by the CPU,
until the tens digit is changed from 9 to 0. Nommally, higher values are more acceptable than lower
values and the natural tendency to enter new values from the left or high order digit will result in larger
values. However, if the tens digit is changed first, the value 005 could be read prior to the 105 being set.
The exact results depend upon the application and the specific logic entered.

Internal Power Consumption 90 mA @ 24 V dc (9 units of load)
10 mA @ 9 V dc (1 unit of load)
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£.28 T/ Cnanificntinne and Wining
G-S50 YU opedindau G YYIril
GEK-90842

pc-51-83-0067

CONMNECTOR
BLUNE~ 320
M, GEJ-7000 Ih?\:++++++++++++] =
Thumbwhee! interface Cable a
. ++++++++4++44
Wire List and installation Diagram IE) L
ALlEf 7] a2
Pin No Segnal Wre coior code Pin No. Signal Wire color code
Al ﬂ‘w 1 ORN (RED1) B1 | 675“!%'“& | ORN (BLK1}
A2 676 Thumbmihee! switch | GRA (RED1) B> | mw | GRA @BLK1)
L
A3 1| WHT®EDN B3 | 2 WHT (BLK1)
Ad 4 { YEL (RED1) Ba | ] YEL (BLK1)
AS 1 | Pk ®EDY) Bs | 2 | P @)
As 4 | ORN[RED2) B6 | 8 ORN (BLK2)
A7 | 1‘ 1 'i[ GRA (RED2) B7 | 2 GRA (BLK2)
hundreds it t H hundrads deart
A8 4 WHT (RED2) B8 8 WHT (BLK2)
AS 1 YEL (RED2) B9 2 YEL (BLK2)
A0 4 PNK (RED2) Bi0 8 PN (BLK2)
Al not connected * ORN (RED3) B11 not connected * ORN (BLK3)
A2 not connectsd * GRA (RED3) B12 not connacted * GRA (BLK3)
Cokor Code E . OAN ----orange
WFE‘]:;'T__-F- WM%@_ WHT- - -white
YEL - -yellow
omnge one red mark gay  two black marks PNK - pink
RED --red
The white wire with thrae rad marks and the white wire with thrae biack BLK ----black

marks are not used.
* I sohd state BCD input is usad, connect o BCD input device common.

Figure 6-40. Thumbwheel Interface Cable Wire List
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GEK-90842

High Speed Counter
IC610MDL110

The High Speed Counter module (HSC) allows a Series One or Series One Plus PC to monitor and
momemtmnl 0 mireelhas AL e mans srnemnllan S nitl e 2ral oy e mnda) dhnd thn FDTT mnme it mcmemden] e o
LULIULVI a LIulIUC] Ul lecbb vallaliod> u)Ubl.l..l.Ul]., YﬁlU’blly, HUW 14lC) Uldl UIC I U LCalllvl CULIUVL Uuc 1w
timing constraints. A logical relationship between the counters seven inputs, the preset, and current
value determines the status of its own two external outputs as well as others through CPU user logic.
Figure 6.41 illustrates this concept.

The module can be installed in any of the first 4 I/O slots adjacent to the CPU, and uses 8 I/O and 2

counter references to interface with user logic. Indicators on the front face of the module give output
and count status.

General Specifications
Up/Down Counter Inputs Increment (Up) Coun

Thia semee aemt

Decrement {Dow T.l}

Reset/Marker

Deanat Walaa M _ OOOON
CISEEL Yauue v - 7777)

Current Value (0 - 9999)

N

-

In/Down Conntar Outnnte Torn THerrata T 7€ _ 94 N
TP AT TT AL S WRARARN-E WS BEE I AWU LADLICE LN \J - L% "'}
Current Value (BCD)

Reaction Time = 10NN A rencanmmde Rateranes Diloa
ssealsien e < ivv MiCTOSECONaS DEWEeln ruuse

Received and Transition of Output

Environmental
Operating Temperature 0to60°C
Humidity, Non-Condensing 5t095 %
Power Consumption from Internal Supply 70mA@ 9Vdc
Pulse Rate Without Filter < 10 kHz
With Filter < 500 Hz
(Filter selection by three dip
switches on module, see page 6-69)
Range 0 to 9999 Binary Coded Decimal(BCD)
Minimum Pulse Width 25 mS
a00807
ON— —— — — — — -
oFF et
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GEK-90842

Up/Down Counter Inputs

SPECIFICATIONS
ITEM UP/DOWN INPUT RESET INPUT
Minimum Input 25 nSec 100 nSec
Pulse Width
Supply Voitage +12 V dc, 10% +12Z V dc, 10%
On Current <3mA 10 to 15 mA
Off Current 10 w0 15 mA <3mA
On Voltage <3 Vdc >7Vdc
Off Voltage >7Vdc <3Vdec
a40068
| |
| |
OFF — ON l [
| 1
ON ' -T OFF -T
COUNT * RESET *

Figure 6-44. Signal Direction

The conditions necessary to increment/decrement, or reset the counter are described below. This is of
particular interest when counting in one direction only.

DESIRED ACTION

CONDITION

Increment Current Count

Decrement Current Count

Reset Current Count

Increment Input: (Disabied) -- (Enabied)
Decrement Input: Disabled

Dacat Teoees: Thicall.d
[LSCL AupuL.  /1davicu

Decrement Input: (Disabled) - (Enabled)
Increment Input: Disabled

Reset Input: Disabled

Reset Input: (Disabled) -- (Enabled)
Increment Input: Disabied or Enabled
Decrement Input: Disabled or Enabled
Disabled, > 10 V dc Between Pins Bl
Enabled, < 2 V dc Between Pins Bl
Disabled, > 10 V dc Between Pins B2 A2
Enabled, < 2 V dc Between Pins B2 and A2
Disabled, < 2 V dc Between Pins B6 and A6
Enabled, > 10 V dc Between Pins B6 and A6

Al, A2, A6

(@\

Bl, B2, B
Figure 6-45. UP/DOWN/RESET Input Circuit

=E e
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GEK-90842

Encoder Interface 1

Typically an incremental encoder controls the counter through the Up/Down, and Reset Inputs. To
comply with HSC circuitry, the encoder should represent clockwise and counterclockwise movement of
its shaft with two separate pulse trains that increment and decrement the counter. Figures 6.46, 6.47,
and 6.48 illustrate sample connections.

pc-s1-84-0005
HIGH SPEED COUNTER
® ENCODER
A
oo :)I% f NS sy
oo ) % f e —
| ) %};\/m g

+12VDC 0%
USER SUPPLED

Figure 6-46. Encoder with RESET/MARKER Option Resetting Counter Once per Revolution
of Encoder Shaft

. pc-s1-84-0006
HoH mictnm ¢ HOME SWITCH ENCODER

e jﬁ; ) T & e
oo :)E:; DENES

= =

W

i

8
%
i

-

+12VDC + 10%
USER SUPPLED

Figure 6-47. Encoder with RESET Option in Series with Home Limit Switch Such That
Counter is Reset When Both Home Limit Switch and RESET/MARKER Pulse
are Enabled
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HIGH SPEED COUNTER USER PHOTO ELECTRIC CELL"
MODULE

o j% f )

vl jv[.[ II )

INCREMENT
COUNTER A

+ —
+12VDC % 10W
USER SUPPLIED

Figure 6-48. Encoder With Limit Switch Resetting Counter and Photoelectric Cell Inhibiting
the Counter Operation
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Binary Coded Decimal (BCD) Qutput
To view the counter current value, a four digit BCD (sink/source) output is provided.

/O Specifications and Wiring

GEK-90842

—_—
o
A

——

SPECIFICATIONS
ITEM RATING
OUTPUT POLARITY 1: Optoisolator OFF
0: Optoisolator ON
See Sample Circuit Below
SOURCE MODE
Supply Voltage 5Vde 5% 12 Vdc + 10%
Allowable Ripple <1% < 3%
Current Consumption < 10 mA < 25 mA
Output Voltage 35Vde 6 Vdc
at 0.1 mA at 0.4 mA
SINK MODE
Output Voltage 04Vde@ 2mA
0.1 Vde@ 3 mA
+ a40070
[
ok voe
% SOURCE {SOURCE)

SINK DUTﬁPu‘
} ~ VOLTAGE

Figure 6-49. Sample BCD Output Circuit
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Counter Output

The HSC has two discrete outputs that can be controlled from ladder logic or by the relationship (>=<)
between the present and current value of the counter.

SPECIFICATIONS
ITEM RATING
Type NPN Transistor, open collector, sinking
Voltage Range 5t024Vdc
Peak Voltage <45V dc
Current Range >03A

A typical wiring schematic to field devices and a sample circuit are shown in figure 6.51.

pc-s1-84-0009

HIGH SPEED COUNTER MODULE B USER LOADS

+V A

XL NO.2 V\lﬁ
L— —J
’ %Z b—6 o ‘

NO.1

V: +5VDC + 5% 0OR
+12VDC £+ 10%

-Nt
U
5-24VDC

Figure 6-51. User Load Wiring Diagram
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Interface Function Definition
Shown below is the definition and user logic symbol for each interface function.

a42645
SET CURRENT VALUE CNT WHEN COUNTER X IS ENABLED,
X * CURRENT COUNTISSETTOA
- VALUE OF Y
X: 100, 102, 104, 106
Y:0-9999
PRESET VALUE CNT WHEN COUNTER X IS ENABLED,
o X* PRESET VALUE OF COUNTER
Yy ISSETTOY
X: 101, 103, 105, 107
Y:0-9999

* X = Counter Reference
* Y = Valid Range
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a42646
INPUT FUNCTIONS USER LOGIC SYMBOL DEFINMTION
> PRESET VALUE* * X ENABLED WHEN CURRENT
o I | o VALUE OF COUNTERIS
GREATER THAN ITS PRESET VALUE
X: 00, 10, 20, 30
= PRESET VALUE* * _ ,x, _ ENABLED WHEN CURRENT
e " VALUE OF COUNTER IS
EQUAL TO ITS PRESET VALUE
X: 01, 11, 21, 31
< PRESET VALUE* * X ENABLED WHEN CURRENT
o— }|—o VALUE OF COUNTER IS
LESS THAN ITS PRESET VALUE
X: 02,12, 22, 32
CARRY / BORROW X *
X:03,13,23,33
* Enabled when current value of the counter undergoes one of the six sequences
described below :
1. 0001 - 0000 - 9999 (Decrement Rollover)
2. 59983 - 0000 - 0001 {Increment Rollover)
3. 0001 - 0000 - 0001
4. 9998 - 9955 - 9956
5. (Increment Current Count) - (Externally Reset Counter) - (Decrement Current Count)
6. (Decrement Current Count) - (Extemally Reset Counter) - (increment or Decrement Current Count)

* The status of these input functions is given to the CPU once per scan. Therefore, if a

particular condition is true for less than the scan time of the user logic, its associated
Input function would not be enabled in the user program.
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QUTPUT FUNCTIONS USER LOGIC SYMBOL DEFINITION *
OUTPUT NO. 1 X iF DISABLED OUTPUT NO. i
MODE SELECT : O : IS IN MANUAL MODE
_ IF ENABLED OUTPUT NO. 1
X: 101, 111, 121, 131 IS IN COUNTER MODE
T ey v IM LIAMIIAI MIANE NDERQATES
UU l..'u l NU. 'l A Y W WMl IV b e Wl R WY T t?
STATE o )}—o OUTPUTNO. 1 AS
NORMAL OUTPUT
X: 100, 110, 120, 130
IN COUNTER MODE DETERMINES
IF OUTPUT NO. 1 IS ENABLED
BEFORE OR AFTER PRESET
IS REACHED
OUTPUT NO. 2 v IF DISABLED OUTPUT NO. 2
MODE SELECT : O" IS IN MANUAL MODE
X: 103, 113, 123, 133 IF ENABLED OUTPUT NO. 2
’ IS IN COUNITER MODE.
IN MANUAL MODE OPERATES
OUTPUT NO. 2 X OUTPUT NO. 2 AS NORMAL
STATE o—_—o OUTPUT

X:102, 112, 122, 132

IN COUNTER MODE DETERMINES
IF OUTPUT NO. 2 IS ENABLED
BEFORE OR AFTER PRESET

IS REACHED

* For further description on the operation of outputs, refer to Qutput Logic Section.

a42647
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Ouptut Logic

Each of the two HSC outputs operate in either the manual or counter mode. The operating mode of each
output is determined by the state of its mode select function (refer to output function section). The logic
of each mode will be covered separately.

If Mode Select Function Disabled (0): Manual Mode, Enabled (1): Counter Mode.

Manual Mode

The state of an output in the manual mode corresponds to the status of its associated Output State
Function as shown below in the manual mode output truth table.

Table 6-6. Manual Mode Output Logic Truth Table

OUTPUT MODE SELECT OUTPUT STATE OuUTPUT

<>

n
(V)

1

o
Lol =

Counter Mode

In the counter mode of operation outputs can react immediately when the current count reaches specific
preset values. In this mode each output is controlled by a combination of three factors.

1. Initial relationship between preset and current count.
2. Real time relationship between preset and current count.
3. Status of Output State function.

When the HSC receives a preset value from user logic (via preset counter function), it is initially
compared to the current value of the counter. If the preset is greater than the current count in this initial
comparison the real time comparison*?between the preset and current count is ‘‘true’’ when the current
count is greater than or equal to the preset. In other words when the current count reaches the preset
moving in the POSITIVE direction the real time comparison becomes ‘‘true’’. This concept is shown
below in table 6.7.

Table 6-7. Real Time Comparison Table for Preset Initially > Current Count

CURRENT COUNT CURRENT COUNT
< PRESET > PRESE
REAL TIME COMPARISON STATUS FALSE TRUE

*Real Time Compariston = continuous comparison between preset value and current value of counter.



6-54 I/O Specifications and Wiring

GEK-90842

Conversely, if the preset is initially less than the current count, the real time comparison is ‘‘true’’ when
the current count is less than or equal to the preset. In other words, when the current count reaches the
preset moving in the negative direction the real time comparison becomes ‘‘true’’. This concept is
shown below in table 6.8.

Table 6-8. Real Time Comparison Table for Preset
Initially < Current Count

CURRENT COUNT CURRENT COUNT
> PRESET < PRESET
REAL TIME COMPARISON STATUS FALSE TRUE

Once the status of the real time comparison between the preset and current count has been determined,
the status of the output is easily obtained. If the outputs associated output state function is disabled its
status corresponds directly to the real time comparison status. If the output state function is enabled the
output’s status is the inverse of the real time comparison status. This concept is shown in table 6.9.

OUTPUT STATE REAL TIME COMPARISON REAL TIME COMPARISON
FUNCTION IS FALSE IS TRUE
DISABLED 0 1
ENABLED 1 0

1: OUTPUT ENABLED
0: OUTPUT DISABLED

Table 6.10 summarizes the logic associated with an output in the counter mode of operation.
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Table 6-10. Output Logic in Counter Mode

INITIALLY PRESET > CURRENT COUNT
OUTPUT STATE FUNCTION CURRENT COUNT CURRENT COUNT
< PRESET > PRESET
0 0 1
1 1 0
INITIALLY PRESET < CURRENT COUNT
OUTPUT STATE FUNCTION CURRENT COUNT CURRENT COUNT
> PRESET < PRESET
0 0 1
1 1 0

Filter Selection

In some electrical noisy environments it may be necessary to filter out noise through filters available on
the module. The HSC providcs this capability on the incremental count, decremental count, and

— et wlrae eaen M Tamndl o e — PR P, Fgp—— —— £ 27

lcwmumn.c.l uxyut.a 1 1i€ 10Cauon Ul these swiiches on the module is sSnown in nglln‘.: 0.22.

Sense of switch: OPEN - Filter Disabled (< 10 Khz)
CLOSED - Filter Enabled (< 500 Hz)

pc-s1-84-0004

Nl:ntne NT ED_\
S  — revent
[D weUT

]2

] ?
L Je J o1
EElE

Figure 6-53. Filter Selection with Dip Switch
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Fast Response 1/O
IC610MDL115

The Fast Response I/O module allows a Series One or Series One Plus PC to respond quickly to an
input and/or monitor very short input pulses. The module’s four 24 V dc inputs and two relay outputs
use 8 I/O references to interface with user logic. Each of the 2 outputs can operate in a manual or fast
response mode. An output in manual mode is controlled from user logic similar to any other discrete
output. An output in the fast response mode can be controlled independent of CPU scan time by its 2
associated inputs, with one input enabling it, and the other disabling it. Up to 14 Fast Response I/O
modules can be included in a Series One or Series One Plus PC system, thereby providing 28 fast
response outputs and 56 inputs total. Following are specifications for each of the input and output
circuits.

DC INPUT CIRCUITS
Number of Circuits 4
Maximum Voltage (Open Circuit) 36 V dc
Input Current 16 mA (maximum)
ON Level 0-3Vdc
OFF Level 18 - 36 V dc
OFF to ON Response 0.3to0 1 ms
ON to OFF Response 50 to 150 ms
Maximum OFF Current 3 mA
Minimum ON Current 7 mA
Input Pulse Width 1 ms (minimum)
Circuit Indicator Field Side

NOTE
Input Switching Voltage Provided by Module

RELAY OUTPUT CIRCUITS
Number of Circuits 2
Operating Voltage 5-265 V ac/dc
Ac Frequency Range 47-63 Hz
Maximum Current* 4 amp (resistive)
0.5 amp (inductive)
Maximum Leakage Current 1 mA
Smallest Recommended Load 10 mA
Maximum Inrush 5 amps
OFF To ON Response S ms (maximum)
ON To OFF Response 5to 10 ms
Circuit Indicator Field Side
Circuit Indicator Field Side
Fuse (In Output Common Line) 3 amp
Internal Power Consumption 50 mA + 53 mA/Output ON Circuit at 9 V dc,
15 mA/Input @ 24 V dc
Units of Load: 16 (9 V dc)
6 (24 V do)

Since non-solid state relays are used as the power switching devices, the limitations as shown in table
below must be observed for reliable operation.
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Table 6-11. Maximum Current vs. Load Type for Relay Outputs

OPERATING MAXIMUM CURRENT FOR LOAD TYPE TYPICAL LIFE

VYOLTAGE RESISTIVE LAMP SOLENOID (OPERATIONS)
220V ac 4 Amp 0.5 Amp 0.5 Amp 100,000
220V ac 0.05 Amp 0.05 Amp 800,000
110 V ac 4 Amp 0.5 Amp 0.5 Amp 150,000
110 V ac 0.1 Amp 0.1 Amp 650,000
24 V dc 5 Amp 0.5 Amp 0.5 Amp 100,000
50 V dc 1 Amp 0.1 Amp 0.1 Amp 100,000
100 V dc 0.5 Amp 0.05 Amp 0.05 Amp 100,000
250 V dc 0.3 Amp 0.03 Amp 0.03 Amp 100,000

NOTE

Lamp loads are defined as a X10 inrush with a power factor (PF) of 1.00 and when turned OFF
represent a PF of 1.00. Solenoids are defined with a X10 inrush, a PF of 0.65, and when turned
OFF represent a PF of 0.35.

b40556

MODULE USER LOGIC SYMBOL DESCRIPTION
REFERENCE
NUMBER CRABLE B0 4
BUTPUT X4 In mASUAL NODE :

0 ” ﬁmnmm

BUTRUT 14 In FAET RESPOSSE WODE
ERMRLES QUTRUT 0. 4 1%

DFLABLE 0. 4
SPERLT(5 1 aoRMAL OIRCRETE
I o—.—‘ 1....__._0 n; ik
BUTPUT T4 In FaS™ RESPONSE wODE
DISABLES OUTPUT MO 4 1141
EnMLE w0 &
QUTPUT X I8 WANUAL WODE -
OPERATES a5 mORmA: DISCRETE
[
T XE In FAST RESPONSE wODE
ES OUTPUT 80 6 L6

TRUT BE 10 mABuAL WODE
:mlm DISCRETE

ey
msurmmm
ES QUTPUT 00 § (261

- ppERAT)
x4 .,_O_+ Lt £ QUTRUT
I FAST RESPONSE WODE
4 LED Mdw

v TS SUTRUT
P .__O_+ B0, € 1361 10 MARUAL WODE
D TS BUTRT 50§

Figure 6-54. Module Reference NUMBER/LOGIC Symbol Definition
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a40547
CPU Side (User Logic) Fast Response Module Fieidd Side
Input No. 0 f input No. 0
Input No. 1 Input No. 1
)
_—y
5 OutputNo. 4
Output No. 4 (X4)
Select
Output No. 4 (S5) >0
Input No. 2 L 2 Input No. 2
Input No. 3 InputNo. 3
D Output No. 6
Output No. B (XB)
Select
Output No. 6 (S7) @

Figure 6-55. Fast Response Module Logic Diagram
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I/O Simulator

IC610MDL124
The I/O simulator module has 8 two-position (ON or OFF) switches, each having an associated LED,
that is, if switch 1 is turned ON, LED 1 will light. An I/O simulator module uses one I/O slot and the 8

1/0 references assigned to that slot. Each of the switches can be programmed as a discrete input device.
This module requircs no field connections since its function is controlled by programming. An I/O

simulator module is a valuable tool in proeram development and troubleshooting, An I/O simulator

FOLLOULY LUVL A paUpafuar Lo veavpiaaavin, St SV LUALSIULlIE Saliliainll

could also be programmed to be used as conditional input contacts for control of output devices.
Specifications for this module are as follows:

ON to OFF Response 4 to 15 ms
OFF to ON Response 4 to 15 ms
Internal Power Consumption 10mA @ 9 Vdc
14 mA/Circuit ON @ 24 V dc
Units of Load lumit @ & Vdc
11 units @ 24 V dc
Weight 3.2 0z (90 g)
a40215
1
r/m\
170 SIMULATOR
0 O O 4
I O O ’
2 0 O 6
30 O7
o [
B
2 L
3
4
)
6
S IE\
" =]
N — —

Figure 6-57. /O Simulator Module Faceplate
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Analog Input
IC610MDL116

Introduction

The Analog Input module provides four independent input channels capable of converting an analog
input signal to a digital signal for processing by the programmable controller. This module can be used
with Series One and Series One Plus programmable controllers. However, the input can only be
provided in binary form with a Series One PC. The Series One Plus, in addition to the basic functions,
provides data operations (including math functions), which allows other types of operations to be
performed when using the analog input module. Each Analog Input module requires 16 I/O references
for addressing.

Hardware Features

The user can select, by jumper placement, to use either voltage inputs (1 to 5 V dc) or current inputs (4
to 20 mA). The factory setting is for voltage input operation. Resolution is 8 bits, which allows a
maximum digital value of 255 to be converted. Eight LEDs on the faceplate provide an 8-bit binary
display of the input. The channel to be displayed is selected by depressing a pushbution on the

fallpiaiC. L£Laln ume uc yuauuuu.uu 15 GOPITSSCG, Wik NCXL Cnannd: inn sequence 15 sCiehiEq, 1.8., Chnannd.

1, 2, 3, 4, 1, etc.

User field wiring is made to a removable terminal board on the module’s faceplate. A hinged plastic
terminal cover on the terminal board protects the terminals. The terminal cover has a removable label
that can be used to record circuit information.

The maximum conversion time is 2 milliseconds and does not add to the scan time of the CPU. The
four channels are converted one at a time, with one channel being converted each scan. Each successive
scan converts the next channel in tumn.

Power Requirements

This module requires an external 24 V dc power supply. The 24 V dc supply in Series One racks can be
used, however the current provided by the rack is limited to 100 mA, which is sufficient current for one
Analog Input module, since the module requires up to 65 mA for operation.

General and Electrical Specifications
Specifications for this module are provided in the following table.
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Table 6-14. Analog Input Module Specifications
Number of Channels 4 (Independent)
Input Ranges +1 to +5 V dc or 4 to 20 mA
(]UIT'IPET seleciabie for each cnaunc"’*”i)
Resolution 8-bit binary (1 in 256)
Digital Outputs 8 bits, binary data output

1/O Points Required
LED Display (16 LEDs)

Operating Temperature
Relative Humidity
Input Types

Input Impedance

Absolute Maximum ratings

Conversion Method
Conversion Time

Linearity Error

Accuracy

Accuracy vs. Temperature
Extemnal Power Source

9 V dc Power Consumption

I NP T S

4 DILS, Coannel status

16 consecutive (per slot assignments for 16 points, 0 to 7 and 100 to 117, etc.)
8 bits: Data being read into the selected channel
4 bits: Channel selected for Data Display

4 bits: Channels being scanned

0 to 60° C (32 to 140° F)

5% to 95% (non-condensing)

Differential

> 1 MQ (Voltage put)

250 Q (Current put)

Voltage Input, 0 to +10 V dc

Current Input, 0 to 30 mA

Successive Approximation Method

2 msec, maximum

+0.8%, maximum

+1% at 25° C, maximum

150 ppm (parts per million) per 1°C

+25 V dc, 65 mA (maximum)

55 mA (Supplied by rack power supply)

I/0O Reference Definitions

The Analog Input module uses 16 consecutive I/O points, beginning with the first I/O reference assigned
to the I/O slot selected for the module. In the table, it is assumed that the Analog Input module is placed
in slot 3 of a properly configured 5 or 10-slot CPU rack (references 10 to 17 and 110 to 117). These
references are used for the example only, other valid references for I/O slots that allow 16 references can
be used. The following table defines the use of each of the I/O points.

Table 6-15. I/O Point Definition

I/O POINT DEFINITION WEIGHT /O TYPE
10 Data Bit - Binary 1 Input
11 Data Bit - Binary 2 Input
12 Data Bit - Binary 4 Input
13 Data Bit - Binary 8 Inpnt
14 Data Bit - Binary 16 Input
15 Data Bit - Binary 32 Input
16 Data Bit - Binary 64 Input
17 Data Bit - Binary 128 Input
110 Channel 1 This bit is used in ladder logic to sense Input

when the data received at the inputs is for this

channel.
111 Channel 2 Sense bit Input
112 aannel 3 Sense bit Input
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Table 6-15. I/0O Point Definition - Continued
/O POINT DEFINITION WEIGHT O TYPE
113 Channel 4 Sense bit Input
114 This output combined with the following output can Output
115 be set 1o selectively scan only 1 channel, instead of all Output
4. These outputs are ignored if the scan selection
output is on. The desired channel is selected by
setting these two outputs in the ladder logic to the
state, as shown below, for that channel.
OUTPUT 114 OUTPUT 115 CHANNEL
0 0 1
1 0 2
0 1 3
1 1 4
116 Not used
117 Scan selection output. This bit must be set for the Output
module to read data input, unless the selected channel
scan outputs are used. This output ic set in the ladder
logic program

Sample Ladder Logic

Sample ladder diagrams are provided below using the same I/O referencing as is used in defining the I/O
points in Table 6.15 on the previous page. These are examples of programming the Series One Plus.

Example 1. If all channels are to be scanned, output 117 must be on.

| SW1 117 | SWl and SW2 are
et I B (S )==-=-+ user switches
1 SW1 SW2 117 |

$ommm1/ fmmmmnes I O (R )==nt
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Example 2. This example of ladder logic allows you to select the channel to be scanned.

| cH 2 SELECT
e Fom oo (
CH 4 SELECT
bomme] [eemecae
CH 3 SELECT
H====] [m==mme- B (
CH 4 SELECT
e B
SW2
t====] [mmmmmmm————- St [ F51 R¥# 1 )
—————— [ F86 ]
110
#+====] (= e [ F60 R¥ 500]
111
et B [ F60 R¥ 502]
112
tm====] [mmmmmmmm— e [ F60 R¥ 504)
113
e B [ F60 R¥ 506]

The Function codes used in the above example are as follows:

Retrieve data
and

convert to BCD

Store channel
registers 500

Store channel
registers 502

Store channel
registers 504

Store channel
registers 506

F51 = D STR1 (Data Store 1), F86 = BIN to BCD, F60 = D OUT (Data Out)

1l data in
and 501

2 data in
and 503

3 data in
and 505

4 data in
and 507
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Analog Input Module Features

Figure 6.58 is an illustration of the faceplate for the Analog Input module, showing its features and user
wiring connections.

a41896
| —
CHANNELS N CHANNEL SELECTED
BEING SCANNED ! ;UTI ANALOS FOR DATA DISPLAY
ALL DIM CHI B B 1605PY BY DEPRESSING
IF ALL SCANNED f 2020 (m2e [ PUSHBUTTON :|
38 30| B4 064
DATA BEING READ N Wi CHANNEL SELECT
IN ON SELECTED -——-——-—’—’ PUSHBUTTON
CHANNEL FOR
oH DATA DISPLAY
DSPY
SEL — CHANHEL I INPUT
- ;?@f o
e 1le
+|4
Bt
"o L\Y
Hi ® +24V
OF- EXTERNAL
— ov SUPPLY
| I
ST s LK 8RR Analna Tnnnt nAnlsa Fananlata
F S IE“ Vel mus ull‘“l ATAVAREY A ﬂbbl‘lﬂ“

Selection Of Operating Mode

The mode of operation, either 1 to 5 V or 4 to 20 mA is determined by the absence or presence of
jumper plugs on pins that are located on the side of the bottom circuit board. There are four sets of pins
(z pms in each set), with one set for each channel. The first set of pins is labeled CH1 and the last set of
pins is labeled CH4. The factory default setting is for 1 to 5 V operation, which is no jumper present.
To select the 4 to 20 mA mode of operation for any channel, place a jumper on the two pins for the

channel or channels and push the jumper firmly onto the pins.
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Analog Output
IC610MDL166

Introduction

The Analog Output module provides two independent output channels, each capable of converting 8 bits
of binary data to an analog output. This module can be used with any of the Scrics One family of

rOorra ahla ~rAantenlla Tha CQarmac MNna Dlne ndAitinn t~n tha hae Fan ridac Aata
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operations (including math functions), which allows other types of operations to be performed when
using the analog output module. Each Analog Output module requires 16 I/O references for addressing.

Although this module can be used with the Series One and Series One Junior, in addition to the Series

One Plus, certain programming techniques will make better use of the capabilities of the Analog Output
modnle with thece W: An APPI T T(‘A'T'IﬁN Nﬂw will I'\n icened exnl n“'nnc thnce fﬂr‘hn1nnns in r‘ptn!]
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Hardware Features

Each channel can provide either a voltage output (0 to +10 V dc) or current output (4 to 20 mA source).
Voltage or current selection for each channel is user selected by how the field wiring is connected on the
screw terminals on the faceplate. Resolution is 8 bits, which allows a maximum digital value of 255 to
be converted. Eight LEDs for each channel on the faceplate provide an 8-bit binary display of the data
output for each channel.

User field wiring is made to a removable terminal board on the module’s faceplate. A hinged plastic
terminal cover on the terminal board protects the terminals. The terminal cover has a removable label
that can be used to record circuit information.

The maximum conversion time is 10 microseconds and does not add to the scan time of the CPU. Both
channels are converted with each scan.

Power Requirements

This module requires an external 24 V dc power supply. The 24 V dc supply in Series One racks can be
used, however the current provided by the rack is 100 mA, which is sufficient current for one Analog
Output channel, since the module requires up to 85 mA for operation. The maximum load for both
channels is 170 mA.

General and Electrical Specifications
Specifications for this module are provided in the following table.
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Table 6-16. Analog Output Module Specifications

Number of Channels
Analog Output Ranges

Resolution
Digital Input Data
I/O Points Required

LED Display (16 LEDs)
8 LEDs for each channel
Operating Temperature
Reladve Humidity

Output Impedance

Output Current

External Resistor
Conversion Start
Conversion Time
Accuracy

Accuracy vs. Temperature
Extemal Power Source

9 V dc Power Consumption

2 (Independent)

0 to +10 V dc or 4 to 20 mA

(selectable for each channel on faceplate terminals)

8-bit binary (1 in 256)

8 bits, binary from the CPU

16 consecutive (per slot assignments for 16 points, 0 to 7
and 100 to 117, etc.)

8-bit binary data display of output data for each channel

0 to 60° C (32 to 140° F)

5% to 95% (non-condensing)

< 0.5L (Voltage Output)

10 mA, maximum (Voltage Output)
550L, maximum (Current Output)
At start of CPU’s scan

10 msec, maximum

0.2% at 25°C

30 ppm (parts per million) per 1°C
+24 V dc, 85 mA (maximum)

55 mA (Supplied by rack power supply)

I/O Reference Definitions

The Analog Output module uses 16 consecutive I/O points, beginning with the first I/O reference
assigned to the I/O slot selected for the module. In the table, it is assumed that the Analog Output
module is placed in slot 2 of a properly configured 5 or 10-slot CPU rack (references 0 to 10 and 100 to
110). These references are used for the example only, other valid references for I/O slots that allow 16
references can be used. The following table defines the use of each of the I/O points.

Table 6-17. I/O Point Definition

/O POINT DEFINITION I/O TYPE
CHANNEL DATA WEIGHT
0 Channel 1 - Data Bit 1 1 Output
1 Channel 1- Data Bit 2 2 Output
2 Channel 1 - Data Bit 3 4 Output
3 Channel 1 - Data Bit 4 8 Output
4 Channel 1 - Data Bit § 16 Output
5 Channel 1 - Data Bit 6 32 Output
6 Channel 1- Data Bit 7 64 Output
7 Channe] 1 - Data Bit 8 128 Output
100 Channel 2 - Data Bit 1 1 Output
101 Channel 2 - Data Bit 2 2 Output
102 Channel 2 - Data Bit 3 4 Output
103 Channel 2 - Data Bit 4 8 Output
104 Channel 2 - Data Bit 5 16 Output
105 Chanpel 2 - Data Bit 6 32 Output
106 Channel 2 - Data Bit 7 64 Output
107 Channel 2 - Data Bit § 128 Output
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Sample Ladder Logic

A sample ladder diagram is provided below showing a method of how to move output data to Channels
1 and 2. This is an example of programming the Series One Plus

Example. Move output data to Channels 1 and 2, using the same I/O references as are used in
previous table; i.e., 0 to 7 for Channel 1 and 100 to 107 for Channel 2.

SWl SwW2 Move data from

+====] [-===]/[-===== —=———= [ F50 R¥ 500]======= + registers 500/501

to the accumulator
then

—————— [ F85 ]-——+ Convert data from

I BDC to Binary

1
1
1
I
I
I
1
(9]
=
‘o
e
(=]
v
]
I
I
1
I
I
I
+

SW1 SW2 Move data from
t====1/[====] [-===== —————- [ F50 R¥ 502]~====== + registers 502/503
to the accumulator
then
------ [ F85 ]=——————y Convert data from
BCD to Binary ’
and
—————— [ F61 R¥ 10 J-————-———+ Send the data to
Channel 2

The Function codes used in the above example are as follows:
F50 = D STR (Data Store)

F85 = BCD to BIN

F61 = D OUT1 (Data Out 1)
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Analog Output Module Features

Figure 6.59 is an illustration of the faceplate for the Analog Output module, showing its fearures and
user wiring connections.

a41897
CHANNEL | OUTPUT ANALOG CHANNEL 2
DISPLAY OF DISPLAY OF
oataouteur 1 1T T el DATAOUTPUT
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CHANNEL | —+) O
4 T0 20MA +2 &
OUTPUT T ®
' 57§y I
OR 13- ©) )
{} + 'I‘-:;% g 'c?ﬁg??}’oﬁ?s“{u
CHANNEL | /| MODULE, ONLY
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Figure 6-59. Analog Output Module Faceplate
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UL Listed Products

The Series One products that have obtained UL approval or are UL pending are described in the
following pages. These products are listed below. As with all products that have obtained UL approval,
each listed item has an attached UL label.

e IC610CPU101 Series One CPU. Version C of the CPU is UL Listed. The functionality of the CPU
has not changed, all specifications are the same as the previous version.
IC610CHS111 Series One 5-gslot rack. 115 V ac source of input nower ired,

C610 111 Series One 5-slot rack. V ac source of input power require
IC610MDL135 Series One 115 V ac Input module, 6 circuits.

IC610MDL181 Series One Relay Output module, 5 circuits.

IC610MDL185 Series One 115 V ac Output module, 6 circuits.

The fo]lowmg pages contain the technical specifications and wiring information required to implement
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5-Slot Rack, UL Listed
IC610CHS111

The 5-slot UL Listed rack is similar to the existing 5-slot rack, IC610CHS110, in that it has a power
supply to the right and slots to contain up to 5 modules. The power supply for this UL rack requires an
input power source of 115 V ac. This rack does not accept 230 V ac input.

As with existing 5-slot rack, a terminal board is provided for field wiring connections, refer to the
following figure. The two top terminals are for the 115 V ac HOT (H) and NEUTRAL (N) connections.
The next two terminals are for connecting an external device to the RUN relay, the next two contacts (+
and -) provide a 24 V dc output voltage at 100 mA for connection to an external sensor, and the bottom
terminal is the common (C) connection to an expansion rack.

When used as the first rack in an installation, it must contain the CPU which is placed in the slot next to
the power supply. The rack can also be used as the second or third rack in a system if more 1/O is
required than can be contained in the first rack. A two-position switch on the inside, left of the rack,
must be set determined by location of the rack in the system. For a UL approved installation, do not mix
UL approved and non UL racks or modules. Specifications for this rack are as follows:

AC power Required: 115 V ac, 15%
Frequency: 47 to 63 Hz
Maximum Load: 0.8 A, max.
Output Current: 14 A, at 5V dc

0.8 A,at9Vdc
05 A, at 24 Vdc

b41930

¢

-

Figure 6-60. UL Listed 5-Slot Rack
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Relay Output Module, UL Listed
IC610MDL181

This UL listed module provides 5 circuits, each capable of controlling user supplied discrete (ON or
OFF) loads. These loads typically include relay coils, motor starters, solenoid valves, annunciation
devices and indicator lights. Since this module is not designed to operate with a specific current type
such as 115 V ac or 24 V dc. It can be used to control a wide variety of loads and signal types. The
relay contact rating for this module is C150.

The 5 circuits are arranged in one group, with 2 common connections, which are tied together internally.
Power to operate the field devices must be supplied by the user. An LED, viewed on the faceplate,
provides a visible indication of the ON or OFF state of each circuit.

a41925
Outputs 5
Vol e 5to 132 V ac/de TYPICAL USER

‘?Eu;}teﬁmcym 47 to 63 Hz REFERENCES MODULE WIRING
Contact Rating C150

Current, Continuous 2.5 Amps 030 OO-_N_']

Current, Make, 120 V 15 Amps

Current, Break, 120 V 1.5 Amps 031 104
Maximum Leakage Current 1 mA

(across contacts) 032 20
Smallest Recommended Load SmA _
Maximum Inrush 5 amps 033 30—
OFF to ON Response 5 ms
ON to OFF Response 4 ms 034 40O
Circuit Indicator Logic Side '
Fuses (Internal) 1) 10 amp, replaceable r____c_o
Internal Power Consumption 45 mA for each ON INTERNAL

circuit at 9 V de JUMPER c

Units of Load 23 Units at 9 V de e

a41689
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Figure 6-62. Wiring for UL Listed Relay Output Module
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115 V ac Input Module (16 Circuits
With Removable Terminal Board
IC610MDL129

This module provides 16 circuits each designed to receive a single discrete (ON/OFF) signal from user
supplied devices. Typical input devices include limit switches, pushbuttons, selector switches, and relay
contacts. The 16 circuits are divided into two groups of 8 circuits each. Each group can be supplied
from a separate power source. Power to operate the field devices must also be supplied by the user.
Figure 6-64 provides wiring information for this module. Following are specifications for each of the 16
circuits.

ad42493
Input Points 16 FIELD WIRING MODULE
Operating Voltage 80-132 V ac
AC Frequency 47-63 Hz TRAE——®
Input Current 14.5ma @ 60 Hz _4_0_@
Interconnection 2 groups of 8 circuits o———@
s o)
ON Level Above 80V o_......._{_;)
OFF Level Below 15V —‘-,_-,__@
OFF to ON Response 5-50 ms ""o——-—@
ON to OFF Response 5-60 ms ""‘o—-@
Circuit Indicator Logic Side 5% ___{:)
Internal Power Consumption 64 mA @ 9 V de (Typ) 115VAC N~ H
Units of Load 10 Units @ 9 V de B oy 2
Rl o/
Weight 6.4 oz (180 g) 4 — _@ _
T °__®
[> S——
242308 T ® @
. N
1 o . — _@
e 12 1 0—
o —10
TS 5
a4 =
1] A i 1 1
10°C 20°C 30°C 40°C S0°C 60°C
AMBENT TEMPERATURE C)
Figure 6-64. 1/O Poinis vs Temperature

1
Chart

a42362

115 VAC

Figure 6-65. Wiring for 115 V ac Inputs with Removable Terminal Board
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115/230 V ac Output Module (8 Circuits)
with Removable Terminal Board
IC610MDL179

This module provides 8 circuits each capable of controlling user supplied discrete (ON/OFF) loads.
Typical loads include relay coils, motor starters (up to No. 3), solenoid valves and indicator lights. The
8 circuits are divided into 2 groups of 4 circuits each. Each group can be supplied from a separate
power source. Power to operate the fieid devices must also by supplied by the user. Figure 6-65
provides wiring information for this module. Following are specifications for each of the 8 circuits:

Output Points 8 a42492
AC] Frt:;ﬁe::!hage 32:2241; 8 MODULE USER WIRING
Maximum Current 1 amp _I————IEEI—-
Maximum Leakage Current |1.2 mA @ 230V, 60 Hz (©115230 VA
ON Voltage Drop 15V @ 1 amp | —O—O—0
Smallest Recommended Load |25 mA i O+4+——{=51-¢
Maximum Inrush 10 amps for 17 ms |—®
OFF to ON Response 1ms | O—+—— o4
ON to OFF Response 9 ms —®
Circuit Indicator Logic Side I GO+—— =0+
Fuses (Internal, Soldered) (2) 5 amp (one on each I_®
group of 4) o
Internal Power Consumption |12 mA for each ON O r__-_‘ S
Circuit @ 9 V de (@O 1157230 Vac
Units of Load 16@ 9Vdc . ,_®__H@N_..
Weight 7.4 oz (210 g) | @.,
)
~ O+—{=54
a42367 i_@ O S
. - 2T 8 oncuTs oM 50°C (8 CIRCUTTS ON) | @‘
T QS AmRONT L um

Figure 6-66. 1/O Points vs Temperature
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Jigure 6-67. Wiring for 115/230 V ac Output with Removable Terminal Board
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Introduction to Maintenance Procedures

The Series One and Series One Plus PCs are designed to provide trouble-free operation. However,
occasionally situations requiring corrective action do occur and it is important to be able to quickly
identfy the source of such situations and correct them. Many times the need for corrective action
originates outside of the PC.

Troubleshooting Aids

The advantages provided by the Series One and Series One Plus PC dcs1gn are indicators and built-in
aids to troubleshooting not only the PC, but also the overall control system. The main diagnostic tool is

the programmer that can be easilv artached to the PC. The programmer provides great mt:mht to the

wuie ¢ el - S22l R Y AR

status of the overall control system. When troubleshooting a 2 Series One or Series One Plus PC based
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Basic Troubleshooting Procedure

The following questions should be asked and appropriate action taken to negative answers. At the end
of the list of questions are step by step procedures to be followed to replace various modules in a Series
One or Series One Plus PC. All major corrective action can be accomplished by replacing modules.
No special hand tools are required except for a screw driver and voltmeter. There is no requirement for
an oscilloscope, highly accurate voltage measurements (digital voltmeters), or specialized test pro-
grams. Refer to figure 7.1 for location of the referenced indicators.

1. Is PWR (Power) light ON? If not, measure power at the input voltage terminals ($8-126 V ac or

195-252 V ac as appropriate) on racks using an AC source of power. For racks requiring a DC
power source, measure the DC voltage between the +24 and O V terminals. If the appropriate AC
or DC power is not present, locate the source of the problem external to Series One or Series One
Plus PC. If the AC or DC power levels are correct but the PWR light is off, fuses should be

.-.‘5-.-.-.1.-.-! tha af sha MDIT .....-.‘l, i€ mamanonw,
ICCECO, wich Luyxﬂwumu O1I i€ Lr v Talk 1 nicCossary.

2. Is CPU light OFF? If ON, check which error code is displayed, refer to table 4.1 for error code
definitions and take appropriate action.

3.IsRUN1ighION" Ifnot,c!‘wckfortlwcauscsuchasﬁwpmgrunmin the PRG or LOAD

ngg.lt_lgn or }mgg_mmmmo- errors. If RUN 'hgh_t, ic OFF and a programmer is not connected or the

programmer in in the RUN mode without an error code being dlsplnyed, replace the CPU module.

4. Is the BATT light ON? If yes, replace the battery. Since the BATT light is only a warning level,
ﬂrcprogrammaybcumlwmdevmﬁﬂwbmcry:slow After replacing the battery, examine the
program or test the PC operation. If a fault is located reload the program from tape recorded at the
compietion of initial system programming.

Inmn]nnleracksvstmnsﬂ’ﬂmCPUmunenlnnq the RUN relay can be very useful in verifving

operanon of the oth;-l-,, ‘&1 supplies. If ‘the RUN_-r-el_ay is not closed (high ;es-;s;;cc) check the
AC or DC powe supply as in step 1 above. Adequate AC or DC power and an open relay requires
replacement of the rack.

LA
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Figure 7-1. Troubleshooting Indicators

General Troubleshooting Procedure

Additonal procedures depend upon knowledge of the logic installed by the user. The following steps
are more general in nature and should be modified or adjusted as necessary to meet your specific
application. There are no better troubleshooting tools than common sense and experience. First plug in
the programmer and place it in the RUN mode, then follow these steps:

1. If the Series One or Series One Plus PC has stopped with some outputs energized or basically in
mid-stream, locate the signal (input, timer, coil, sequencer, etc.) that should cause the next operation
to occur. The programmer will display ON or OFF condition of that signal.

2. If the signal is an input, compare the programmer state with the LED on the input module. If they

O A;#&ﬂ“' m‘ﬂ" ’k‘ ;m'l’ -\.I‘\AIII‘ '; M"Il";““ ﬁf\‘.“i‘-l‘ ;“ - -“&ﬁﬂ:ﬁ“ "ﬁb arvww.sar nn;rn-
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replacement, verify the I/O cable and its connection before replacing any modules.

3. If mput state and LED on the mput module ‘agree, compare the LED status and the mput device
(pushbutton, limit switch, etc.). If they are different, measure the voitage at the input moduie (refer
to Chapter 6 for typical /O wiring). If the voltage indicates a problem, replace the 1/O device, field
wiring, or power source; otherwise; replace the input module.

4. If the signal is a coil wired to a field device, compare its status to the LED on the output module. If
they are different, verify the source of field power to ensure excitation voltage is available. If field
power is not present, examine the power source and its wiring. If the proper field power is
available, but the status is wrong at the 1/O module’s output terminal, replace the output module or
verify that the rack is providing the proper power to the module.

5. If the signal is a coil and either there is no output module or the output is the same as the coil state,
examine the logic driving the output with the programmer and a hard copy of the program.
Proceeding from right towards left, locate first contact that is not passing power that is otherwise
available to it from immediate left. Troubleshoot that signal per steps 2 and 3 above if it is an

input, or 4 and 5 if it is a coil. Ensrre éx2t Master Control Relays are not affecting operation of the
logic.
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6. If the signal is a timer that has stopped at a value below 9999, other than 0000, replace the CPU
module.

7. If the signal is the control over a counter, examine the logic controlling the reset first and then the
count signal. Follow steps 2 through 5 above.

Replacement of Components

The following procedures provide details on procedures to be followed when replacing components of a
Series One or Series One Pius PC systemn.

Replacing a Rack
1. Turn OFF power and remove the programmer (if installed).

2. Remove the plastic cover and disconnect power wiring from the terminal board on the lower right
side of the rack.

3. Remove all I/O modules. I/O wiring does not have to be disturbed if service loop was provided
during the original installation. Note the position of each module in the rack for proper
reinstallation.
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Remove bottom two bolts holding the rack in place. Loosen but do not remove the top bolts.
Slide base unit up and then pull forward to clear the top mounting bolts. Set the rack aside.
Reinstall the new rack onto the top mounting bolts.

Insert bottom bolts and tighten all four mounting bolts.

Install the I/O modules in the same slots from which they were removed.

I P
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Placing a module in the wrong slot can cause incorrect and dangerous operation of the control system.

10. Install the CPU and any filler modules that were removed.

11. Reconnect power wiring to the terminals on the right side of the rack. Reinstall the plastic cover
over the power terminals.

12. Verify proper power wiring and then turn power ON. Carefully check operation of the entire
system to ensure that all I/O modules are in their proper locations and the program is not altered.

Replacing a CPU Module

1. Tum OFF power and remove the nroocrammer

Squeeze the CPU module at the front, top and bottom to release securing tabs.

Pull the module straight out from its slot.
If PROM memory had been installed in the CPU, remove the PROM and install it in the new CPU.

)

if installed).

dwn
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Insert the new CPU module by first aligning the printed circuit boards into the bottom board guide
Rotate the module upwards slightly to engage the t ard guide
Push the CPU module into the rack until both tabs snap into place
Reinstall the programmer and reapply power
ogram from tape recorded after initial system programming. Check operation of entire

. Turn OFF power from both the rack and the I/O system.
. Remove the plastic cover from over the terminals on the I/O module to be replaced. Only field

u
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wiring on the defective module needs to be removed.
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Disconnect field u‘"xg fiom I,r@ iCIminais, aciacn uie removanie COonnecior, Ve
tor to the I/O Interface cable, as applicable according to the type of module. Label e
note installed wire marking for future reconnection.

Squeeze the I/O module at the front, top and bottom to release securing tabs.

Pull the I/O module straight out.

Insert the new I/O module, aligning printed circuit boards first into the bottom board guide.
Rotate the module slightly upwards to engage the top board guide.

Push the module into the rack until both tabs snap into place.

9. Reconnect all field wiring, replace the removable connector board or replace the connector, then

10.

replace the plastic cover.

Reapply power to the CPU, then to the I/O system. Check operation of the system, especially the
I/O module that was replaced.

Replacing the Battery

If the CMOS memory back-up battery requires replacement, refer to the following procedures. Figure
7.2 shows the battery location on the CPU, location of the battery connector and the battery tie-down

straps.
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Cut the plastic tie down straps that secure the battery to the board.

3. Disconnect the battery. There is sufﬁcxcnt capacitance in the system to retain the CMOS memory

sth it tha lhatia aklaiit MWl cemiemrrtan
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WARNING

The lithium battery should be handled with care. DO NOT discard the battery in fire. DO
NOT attempt to recharge the battery. DO NOT short the battery. If these precautions are
not followed, the battery may burst, burn or release hazardous materials.

4. Connect the new battcry (catalog no. IC610ACC150) and place it in its proper position on the

printed circuit board.
Secure with new tie downs or insuiated wire.
Reinstall the CPU module.

Verify that the BATT light is OFF. If necessary, reload the CPU from a tape made after initial
system programming. Then, check operation of the entire system.

8. If the two printed circuit boards that make up the CPU are separated, ensure that they are
reconnected, installed in a rack, and powered up. Otherwise, logic may lock into a high current
drain mode and prematurely drain the battery.

.-=9~.u-

Adding Memory
The following procedure should be followed when adding memory to a Series One or Series One Plus

Dr‘ E‘fh" m Q D Au TYLETLMATLY ~am h QAA.A ‘e cnn—-na‘ Taimts ﬂmﬂﬂ “‘\m "'m ME 'A 1 174
WAVALAD DSAVE HRGGULY Vall aGoel 10 INCTTase meinoly Capacily ool /vv WOIas

words or non-volanle PROM memory can be installed that contains a program previously entered into
the PROM.
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Figure 7-3. Location of Extra Memory Socket

. Before installing additional memory, it is recommended that any program currently in memory be

recorded on tape. If this is not done, the program will be lost after memory is added and a Clear All
Memory operation is performed.

Remove the CPU following previous instructions.

3. Locate spare memory socket at the rear of the larger printed circuit board in the CPU.

Obtain the required memory IC either type 6116LP for Series One or 6264LP-15 for a Series One
Plus, 2K x 8 bit CMOS RAM (or equwalcnt) If addmg PROM memory, obtain an Intel type

2732A-2 for Series One or a 27256-25 for a Series One Pius (or equivaient PROMs). Ensure that
the CMOS RAM or PROM is correct for your PC.

CAUTION

When handling CMOS memory ICs, nlway s handle by the case and not leads. Static
electricity on leads can dmm internal ¢ This damage mav not be apparent for

several days or weeks of opmuon

5. Orient the IC so that the notch at one end matches the notch in the memory socket.

For clearance when installing memory ICs, it may be necessary to lift the smaller printed circuit

board 1/8*‘ (3mm). Do not separate the boards. After the memory IC is installed, reseat the smaller
board.

. Insert the IC into the socket carefully and evenly so as not to bend any leads. Visually inspect to

ensure that all leads are in place and then push down to firmly seat the IC. If necessary, readjust the
jumpers and/or switch 2 as shown in table 3.2.

If the two printed circuit boards that make up the CPU are separated ensure that they are
reconnected, installed in a base unit, and powered up. Otherwise, logic may lock into a high current

drain mode and prematurely drain the battery.

. Reinstall the CPU module following previous instructions.
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10. Powcr-up the CPU, place the mode switch in the PRG position and perform a Ciear Ali Memory
operation (CLRSHF348DELNXT) The entire memory will now be entirely clear of data. Any
program previously recorded on tape can now be loaded into the CPU from tape or a new program

~an '“ .ﬂf.ﬂl"
il L WddbAed WAl

Spare Parts and Components

To support the Series One or Series One Plus PC, an Accessory Kit is available (IC610ACC120). This
kit includes commonly needed components that may get damaged or lost in the normal course of
operation. For a complete list of accessories for the Series One Family of programmable controllers,
refer to GEP-762. Rather than attempting to place orders for plastic covers, fuses, audio cables, screws,
etc., this kit can be ordered and provides sufficient material to support 3-5 CPUs depending upon their
I/O count. Included in the kit are the following items:

ITEM QTY. ITEM QTY.

Cable, rnupuuuuer io xﬁ Recorder i Fuses, 2A SB {s“u_" H E-m—‘t) 3
Cable, Programmer to Peripheral 1 Fuses, 3A FB 5
Cover, CPU Connector 1 Fuses, 3A SB 5
Cover (large), DCU, PROM Writer, 2 Fuses, 4A SB 3

Printer Interface Fuses, SA FB 3
Cover (small), DCU, PROM Writer, 1 Fuses, 10A SB 5

Printer Interface Key, Hand-Held Programmer 1
Cover, 1/O Terminal 4 Screws, PH (M3x5) 10
Cover, Power Supply Terminal 2 Screws, PH (M3x7) 10
Cover, Rack Dust 1 Screws, PH (M3x16) 10
Fuses, 1A SB 5 Spacer 3
Fuses, 2A SB 3

[y . WY . LSNP . W . TR pUn | DRSS P SRR P [, RSP, fo R R
WIIGH bupporung a OCIICs ume O OCIICS UMEC I'1us Insialanon, it 1S reCominenaca uial spaic moaucs o

available on site. These are in addition to the Accessory Kit previously discussed. As a guide to your
requirements, the following percentages are presented. As a minimum, one each of all modules is

recommended. Denendine upon a2 number of application related conditions (location, average weekly

AT e llly Repisai S oaanallilhl AL —:'r..-—-v.. pa="" SULINALIVNLS AVRRANL, sVl g Wl

hours of operation, cost of downtime, etc.) more units may be justified.

UNIT % SPARES
Base with Power Supply 15
CPUs 15
input Moduies (each type) i0
Output Modules (each type) 15
Programmers 10
Cables 10
Peripheral Devices 10




7-8 Maintenance

e e e S
GEK.90842

a40022

Table 7-1. I/0O Module Fuse List

/O MODULE CURRENT CIRCUIT

CATALOG NUMBER RATING (AMPS) QUANTITY CONNECTION TYPE OF FUSE
IC610MDL103 3 Amps 1 soldered pico fb
IC610MDL104 10 Amps 1 fuse clip miniature sb
IC610MDL115 3 Amps 2 fuse clips mimature sb
1C610MDL151 3 Amps 2 soldered pico
IC610MDL153 5 Amps 4 fuse clips miniature fb
IC610MDL154 5 Amps 4 fuse clips miniature fb
IC610MDL155 3 Amps 2 soldered pico
1IC610MDL156 3 Amps 4 soldered pico
IC610MDL157 3 Amps 2 soldered pico
IC610MDL158 5 Amps 2 soldered pico
IC610MDL175 5 Amps 2 soldered pico fb
IC610MDL176 3 Amps 4 fuse clips miniature fb
1C610MDL180 10 Amps 2 fuse clips miniature sb
1C610MDL181 5 Amps 1 fuse clip miniature
IC610MDL182 2 Amps 2 fuse clip miniature sb
ICS10MDL18S 5 Amps 2 scldered pice
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8-2 Applications

Application 2 - Flip Flop

This logic reverses states (ON/OFF/ON/OFF, etc.) each time a control signal is energized. In this
example, the Flip/Flop changes state on the OFF to ON transition of the control signal. A typical timing
diagram is as follows:

pc-s1-83-0042

5

n the followine tvnical logic. innut 01 is the control cional and oumut 20 is the iin/flon
a1 e SWILE LypReal 20, JpPRL UL 5 U0 LU0 slghial &I0 DRPUL LU L5 S A RYY
pc-s1-83-0043
ONE SHOT
o 101 180
®' { +F A @ mwr 12:
ouT 180
o0 }!:
Or—t O o
_ 180 20 162
®4 I { } Oo0— 0O 2 "%
ouT 182
o LATEH .
90 82 0
O+——4——O0—440o 5 w
| = gowr 1

Figure 8-4. Typical Flip-Flop Logic
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Many control requirements can be defined as a sequence of established states for each output. The
decision to shift from one step to another can be based upon time or specific input states. To illustrate
this concept, the following 6 step example is provided. The control on incrementing the step is a
confirmation of both events (for example, input 11) and a time value (for example, timer 601).

Step
Number Input Time 20 21 22 23 24 25 26 27
1 10 T600 0 1 1 0 1 1 1 0
2 11 T601 0 0 0 0 1 0 0 1
3 12 T602 0 1 1 1 0 1 1 0
4 13 T603 1 1 1 0 0 0 1 0
5 14 T604 1 0 1 1 1 1 1 1

Each step can have different output states and more or less control can be implemented as the application
requires. The ladder diagram required to implement this function is as follows:

pc-s1-83-0046
Op— ——0O—4 © o -t
o———-{m{—_ :Argm'r M:gg
STEP NUMBER 2
805 1 TWRBO1 3
O¢— —— F4+—0——4 @ T 00
34 on 341
—— mnﬁm M:E:
STEP NUMBER 3
808 12 TMABOZ 342
Qr— 30— ® ™ bt
sz on a3
e T AND NOT 802
STEF NUMBER &4
808 13 THMREO3 343
Or—H— 44— 0— @ T 3
o g
i sRrer e
STEP NUMBER §
.08 14 TMNO4 4
Or— 43— O0——2® ™ hor
i e

Figure 8-5. Event/Time Drum Logic
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STEP NUMBER 1 pc-s1-83-0047
340 TMRB0O J
l 11 I =\ STR aan
Y B e T~ ™R 800
10
STEP NUMBER 2
241 TMRE01
] L I STR 341
L 4 1 T Ay 9 @ TMR 505
.- 1.
STEP NUMBER 3
342 TMRB02
J1 STR : 342
¢ T™MR 802
. 1.0
STEP NUMBER 4
343 TMRB03
- 11 T2 4 an STR 2413
T I S YT \Z/ TMR 803
=== 1.0
STEP NUMBER 5
aQAA TLDENA
I | VY STR 344
g 11 ) —+ O T™R 804
S 10
ADVANCE DRUM
TMRB00 345
11 Y g STR TMRE00
LI | \— B @ OR TMRB01
TMR601 OR TMRE02
OR TMRE03
OR TMREO4
TMRB02 ouT 345
l TMRB03 |
i
t A
TMRE04
11 |
i
SEQUENCER
345
11 STR 345
L CNT * @ STR 17
17 805 CNT 605
. 5
X

Figure 8-5. Event/Time Drum Logic (Continued)
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pc-81-83-0048
DEVICE NUMBER 1
805 20 l
Iy STR
o— O @ & ece
€05 ?_" °°§
# { } ouTt 20
5
DEVICE NUMBER 2
805 21
1| ~\
@e A @, * STR 603
s on eos
+ { | OR 605
3 - 4
805 ouT 21
a4
DEVICE NUMBER 3
605 22
M STR 605
® 1|_“’ 9, 4 @ ST 1
08 oR 605
— OR 805
3 -_—— 4
i - "
A ¢ : ouT 22
605
1 L
1T
5
DEVICE NUMBER 4
| = 5
. 9, -9 STR °°§
805
605 ?.R 5
{ } ouT 23
5

Figure 8-5. Event/Time Drum Logic (Continued)



0'05 DEVICE NUMBER 5 20
l
@ 1 | O——l @ ST

1
80 oR
1 OR
2 -
4 11
5
DEVICE NUMBER
o0s -z
@®e 1! —( ] STR
805 oR
¢ I} OR
3 —
05 ouT
* 1
5
DEVICE NUMBER 7
805 26
De—— ——o- O ¢+ ® s*
1 OR
805 _.
* A * : oR
R I >
1 out
s
L LI |
5
DEVICE NUMBER 8
Jgof 27
¢ - | O—¢ @ ST
2 OR
oo -—-
T lsl ouT

Figure 8-5. Event/Time Drum Logic (Continued)
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25
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1
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3
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2
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5
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Application 4 - Cascaded Counters

If an application requires a counter with presets greater than 9999, multiple counters can be assigned to
that function. Two counters can record values up to 99,999,999 and three up to 999,999,999.999 etc.

i = e e g =} &

Additional logic is incorporated to generate a reset signal at 10,000 counts instead of the normal 9999,

The following logic uses two counters to record up to 99,999,999 events. Counter 601 records the low
order values (thousands, hundreds, tens, and units) and counter 602 the high order values (tens of
millions, millions, hundreds of thousands, tens of thousands).

CASCADED COUNTERS pc-s1-83-0050
ONE SHOT
00 340 341
1 | & STR 00
Oe— | +1 O— ©® AND NOT 340
out 341
oo 340 e _
O— | O @ & %
FARST COUNTER IN CHAIN (0-10000)
341 342 N
~ [ | & STR 341
@¢— | 1 gcu;r ® AND NOT 342
CNTEO1 SRACNT 69!
¢ | CNT 601
. B 9999
o1 )
EXTENDS CNT 601 BY ONE COUNT
342 aa1 342 - 542
] 1 ]
®e 1t —+—e— * ® AND NOT 341
CNT801 oReNT s
] L
T -1
SECOND COUNTER IN CHAIN (10,000-89,990,000)
342
P~ = L — — o -am
®e A CNT * ® Smont 802
802 OR 01
CNT802 ONT 802
— | ] 9999
o1
—— —

Figure 8-6. Sample Cascaded Counter Logic
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Application 5 - Coil 374, Power-Up One-Shot

In industry, power loss to machines and process equipment is a frequent event. When such an event

occurs it creates havoc with autornanca]ly controlled equipment and processes. The moment power
returns it may be desirable to place the machine or process in a ‘‘hold’’ state until verification or critical
limits, position of moving parts, and support equipment interfaces are confirmed to be correct by
authorized personnel.

Description of Operation

The Series One and Series One Plus PCs have a special function reference (internal coil 374) that
provides a pulse during the first scan only after powering up the CPU (or going from program to run
mode). Using this pulse in the ladder logic, as shown below, will place the machine or process in the

Aariead lhnld ntnea
UCTSLCU 1IVIU >lalc.

The instant power returns to an automatic machine or process, certain phases (for instance, activating a
cylinder, starting a motor etc.) of the automatic cycle need to be inhibited until a correct state is
determined allowing the continuation of the cycle. The following program scheme will inhibit those

critical outputs from activating field devices until a reset pushbutton is depressed, thereby, releasing all
inhibited outputs and allowing the cycle to continue.

FIRST SCAN PULSE a40025
o P SET
I
¢ 3
© i (O lquBIT‘L PLACE 1IN
RESET PR THE B%(}INNIHB
1] L GR
L1 ~ 1 REsET [YOURPRD Au
L2 e AT INHIBIT )
m Y g EXTEND
1 ]l 1A
@ O CYLINDER
20 130 340 250 -
I [y
(OX 1 O—T COMYEYOR
0
o
i

Figure 8-7. Typical Machine or Process Power-Up Inhibit Logic

The program logic in the above figure is an example you can use to inhibit certain phases of a cycle. In
this example, when power retumns to the process, 374 will be on during the first scan of the CPU,
latching coil 340 on. The referenced NC contact of coil 340 is placed in series with the logic that
actuates output coils 200 and 250. Even if the program logic is calling for coils 200 and 250 to turn on,
they will not until 340 is unlatched. Theodywaymmﬂuch%mmdepuusmempushbuuon
(1100), allowing outputs 200 and 250 to be turned on.
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Application 6 - Coil 375, 10Hz Clock

The Series One and Series One Plus PCs have a special function reference that continuously provides a
pulse every tenth of a second. The following two examples use the function of this reference (10 Hz
Internal Coil 375) to create a cumulative timer and a time of day clock.

Example 1: - Cumulative Timer

In this example, when reference 01 is on, time (in tenths of a second) would be accumulated by counter
600. If the time to be measured is anticipated to be larger than 999.9 seconds, cascading another counter
will increase the range to 9,999,999.9 seconds. This technique allows you to measure the duration of
an intermittent event that would otherwise reset the standard timer when changing state.

pc-s1-83-0078
01 375
@ | | s CNT }—— @ STR 01
- 600 AND 375
02 STR 02
1! CNT 600
9999

Figure 8-8. Cumulative Timer

:::SPZS) and YY = minutes (0-59). 'I‘hc IOHZ clock pm\rldcs the 0.1 second pulsc to coumcr 603 which in
turn produces one pulse every second. The remaining three counters, 600, 601 and 602 keep track of
seconds, minutes and hours that have elapsed If power goes off and the clock needs resetting, the
combined use of a 3 position switch and a pushbutton, as shown in Figure 8.10, will aliow you to set the
correct time. The lower portion of Figure 8.10 is the ladder logic which resets the clock. An I/O

Simulator module, IC610MDL124 could also be used and pmgramme.d to reset the clock).



10HZ CLOCK
i A 2N s e
b -lrla -I-r- w 2IM 370
— —f— — AND MOT |
o CNY STR Cu7 £03
...... 603 o m
“I, (K] n (" I K]
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— SECONDS .
(2) caTs03 (2) STRCNT &0
—Hy— =7 ==
| STR CNT 800
o | CNT 600
11 ! CNT en
- 600 had
o &0
CHT 800
——
o~ WIRUTES .
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—Jlald | L ™~ oau
1T A A
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® oieoi ® (3) smonTe0i
_JI !.?7!(;_ L 7 omw
I ARD WOT iBi
w2 | _ STR CNT 602
| Ll CNT 802
Sl bl s
4 rad
CNT &07
S FA—
("o J— -~ oA Y L. 1] ~ -
rour lime Clock



vy

-}

I.

< w
~B3 m3%
a2 o2
[ =1 - i
=3z g O
[N =] o 0 =
- i "
®@ © ..m :
Ll i r_
_1 m, m_
| i
, ]
o —
@ | T () o .lm
[l )
]
[ &) . . — [=]
=] 3 ' .
= w x & =]
i -} .m,
o = - - ﬁ
—l S = “m
@ 3 E [4 -
Il il ] = R 4
(=] § ] . , (@]
_m_ = = = =] “u
" A — (= ! =]
i , ob , .
- . " :
B g- F- g - 8
= = = = _ N >
) [-"1} ] ,V -
r | 3 &
L 1 [ . i 4
5 o m == w = v q\m
,

—
0
—
o
]
1
0
|
1
_ 1Y ___ -
OLO
ours, minuies or seconds with the

. [ [ .11..“. o -ﬂ
_m 48 383¢
Q £ B = _m. @
A 3 o ﬂ..-
%6664

Monitor the appropriate counter.
600: Seconds
: Minute
: Hours
@l‘m

i©
[
L

[+}
1
1
-~
L



8-12

§ “ Lo
mm 2] ._m o
x g4 8
IS 2
46 ° 3
3 ® ‘
g @
g5 &
Rv y ' |
qmm < -w mw
38 : , :
ol g ; B ._
- = m” mn_ —
L B @ G ml
= B¢ 1 u
Ll d » £\ p )
M = "m < =] Qe m
i w . > 72} _ ”
Mu 3 ,ﬁ b m ._m,
& O | 4 _ , = X
m.w_...... 7 - _Dﬂ m —
@ | . ” - “ | .
S e e 5 |“|#¥s & % ﬁ
ﬂ.. g - ) , =] .||_ — Lo
a0 L m m g e
B g mm 4 X g
0 £ = 1 B8 . 8 _.x..
- 8g 7 Le m 3 ;
o by @ u% u‘ﬂ m, m a9 WM g
FEEL ax £ | |8a5%a
s & IS S| |es3EifE )
O g2 S BEEERLE ﬁ
Q5 g & ¥
S T d _m. " ” m,.. _:.m f f 7 o
g Be B _ B §
@ dg gt 2P EBEXEL
£ 9453 T & RS . LEE g <z : 5
d 55885 238484 g8 5 3
W d g L. _wM_D g 2 9
D ESE ; : 5
=~ D , .
..mu 2 . 53] w
& - m.. I3 _.L
e BB 5 i
_ m_ 2 g 21883 2
[ & EEE : _,
= n_r @ am .w_ o
_ < < 5+ =



Applications

GEK-90842

1. Programmable CAM Switch
2. Cut to Length

3. Measurement of length

In the davelonmeant af ¢
in the development of the

8-13
Application 8 - High Speed Counter Applications
Three general types of application examples will be covered within this application.
cs armlicatinne ¢ nllawnne cvctam confionration will he nead
L=l I-Itly“mu&lﬂ kA Av“v"nlb ﬂ)’ (=l STy wlu‘b\“mull Y Add L MO
pc-s1-84-0010

W SPEED
COUNTER
— T —
) vo | vo | vo cPU 2
m SERES ONE
POWER
”I SUPPLY
L_1 { I Ad
— .
8 POINT NPUT |
SEAULATOR
MODULE 1
ﬁ ' ‘
S———
4 DIGIT BCD
ENCODER DISPLAY

Figure 8-13. Application System
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Programmable Cam Switch

The basic concept behind a CAM switch is to enable/disable certain devices at various points in the
cycle of a machine. Using one or more high speed counters this type of control can easily be

iITIpIEITlCﬁin. The fouowmg CxaInplC illustrates m.l.s Cycl.mg the mgn sm counter’s two Outputs at
different preset values. The timing diagram below shows the output logic, with the user program

_______ 1oL IR AL =120 =< = p~ Y

necessary “to implement this logic shown on the following pages. This example assumes that the
encoder is resetting the counter once per revolution, and that the machine will not travel from one
transition point to the next in less than twice the scan time.

240023
CURRENT COUNT 0 50 150 250 325 360
PROCESS STAGE | FIRST |SECOND | THIRD | FOURTH| FIFTH |
SHIFTREGISTER | 400 | 401 | 402 | 403 | 404 |
! I l I [ I
OUTPUT NO.I [ | | L
OUTPUT NO.2 | L
Figure 8-14. Programmable CAM Switch Logic Timing Diagram
240893
10 181 180
@ l—ll—'H MESET/PTIALIZE
ONE SHOT
AD4 02
=
10 L[}
® l—H = O
a4 02
— — —
180 183 162
3 ()
180 183
O ] O
(-] 186 184
®© —H O s 2
ONE SHOT TO NCREMENT
o T REGISTER

Figure 8-15. Programmable CAM Switch
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a40893

FRST STAGE
CURRENT COUNT <
PRESET INITIALLY

OUTPUT NO 1 NOT NVERTED

OUTPUT NO 1 N COUNTER MODE

OUTPUT NO 2 DISABLED

OUTPUT NO. 2 N MANUAL MODE

SECOND STAGE
CURRENT COUNT < PRESET
INITIALLY

OUTPUT NO. 1 INVERTED

OUTPUT NO. 2 IN COUNTER MODE

Figure 8-15 Programmable CAM Switch (Continued)



