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PREFACE

The purpose of this manual 1s 1o provide the information requied by the user to
install, program and implement the Series One Junior Prograrimable Controller
{PC) into a control system. The Series One Junior PC is another offering in the
growing family of Series One PCs. The Series One Junior PC can replace as few as
4 relays, and is designed for controi applications with 4 to 60 rz2lays.

Chapter 1 15 an introduction to the Series One Junior PC. with emphasis on its
teatures and capabhilities. A summary of lerms common to PCs is prowded at the end
- of this chapter, as an aid to lirst-time PC users.

Chapter 2 provides a detailed description of the hardware components of the PC.
This chapter provides an understanding of the components of a Senes One Junior
PC system and how they are related to the overall system.

Chapter 3 provides the specifications and instructions requirec for ingtaliaticn of
your Series One Junior PC system.

Chapter 4 descripes the operation of the Series One Junior PC, including the
features ana functions of the programmer used for entering new programs, editing
existing pregrams, monitoring the status of inputs or outputs, and displaying timer or
counter accumuiated values. The last part of this chapter describes operation of
peripheral devices which may be used with a Series One Junior PC. These

- peripherals include an audio tape recorder for recording your program after it has
been entered, in order to have a permanent record of that program; PROM Writers.,
which allow a non-volatile means of program storage within the FC, and printers far
documenting your programs.

Chapter 5 provides the basic information required in order ta davelop, enter, and
implement your programs. A description of each function is prowded, including
- examples of using each function, and step-by-step entry ol sarmple programs,

Chapter 6 15 a guide to the capabilities of the input and output {1O) circuitry and their
physical connections to field devices, in both Series One Junior basic units and 110
modules contained in an expansion rack. UL listed products are included.

Chapter 7 is a guide to maintenance of your system, should it be 7eeded. Reliabiiity
- of the Series One Junior PC is excellent and other than changing the Lithium
back-up battery, as required, there should be little maintenance reguired of your PC.

Chapter 8 provides several typical applications using the Series One Junior PC.
This chapter should be especially helpful to first-lime users ol a programmable
controller.

- Should further intormation be required, contact your salesperson or GE Fanug
Automnation North America, Inc., P.O. Box 8108, Charlottesvilie, Virginia, 228086.

Henry A, Konat
Senior Technical Writer
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The Series One Junior has been tested and found tc meet or exceed the re-
quirements of FCC Rule, Part 15, Subpart J. The FCC requires that the following
nole be published.

NOTE

This eguipment generates. uses, and can radate radio frequency
eneargy and if not installed and used in accordance with the instruction
manual, may cause interference to radio communications. It has been
tested and found o compiy with the limits of a Ctass A compuling device -
pursuant 1o Subpart J of Part 15 of FCC Rutes, which are designed to
i provide reasonable protection against such interference when oper-
\ ated in a commerciat environment. Operation of this equipment in a
residential area is likely 1o cause interterence in which case the user at
nis own expense will be required to take whatever measures may be
required lo correct the interference.

NOTE

This digital apparatus does not exceed the Class A limits for radio
noise emissions for digital apparatus set out in the radio inter- -~
ference regulations of the Canadian department of communica-
tions.
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CHAPTER 1
INTRODUCTION

HISTORY OF THE PROGRAMMABLE CONTROLLER

Intoday's ever changing control enviranment, automation is made possible through
the use of elecironics. Electronics is indeed the path ta luture automation. The rapid
development of elecironic devices has made the concept of the factory with a future
a reality tor modern technology. The factory with a Ruture is possible loday, It can
provide improved system reliability, product quality, information flew, reduced costs.
efficiency, and flexibility. Ona of the basic bullding blocks of such a factory is an
electronic device called a Programmabie Centraller, This device was first intra-
duced in 1970 and has been refined every 4-7 years as newer electronic cam-
ponents such as microprocessors were made available. Today's Programmable
Conltrollers are designed using the latest in microprocessor design and electronic
circuitry which provide reliable operalion in industrial applications where many
hazards such as electrical noise, high temperalure, unreliable AC power, and
mechanical shock exist. Here is where the Programmabie Controller is in its
element; it is designed for the indusirial environment from ils concepfion.

ADVANTAGES OVER OTHER CONTROL DEVICES

Programmable Controllers, or PCs as they are frequently relerred to, offer many
advantages over other control devices such as relays, electrical timers and
counters, and drum type mechanical conirollers. Several advantages of a PC
should be caonsidered beyond price only when specilying and setecting any cantrol
device. These advanlages lypically are;

Improved reliability

Easisr maintainability

Smaller space reguired

Programmable a3 system reguirements change
Less expensive lhan equivalent hard-wired systems
More flexible (can perdcrm mere funclions)
Reusabla

SERIES ONE JUNIOR * PROGRAMMABLE CONTROLLER

The GE Fanuc Automation Series One Junior Programmable Contrcllers are a
low-cost group of Programmable Contrallers designed for control applications
requiring 4 to 60 relays. A Series One Junior, being compact. requires only 53
square inches of maunting area, which is about the same space as four 4-pole
relays. The Series One Junior PC provides a fixed number of 'O points in ils
compact package.

Each Series Cne Junior PC provides 24 /0, which includes 15 inputs and $ cutputs.
Atypical Series One Junior basic unitis shownin Figure 1.1. The input terminals are
located at the top of the unit and the outpul terminals and power source connections
are located at the bottomn of the unit.
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Figure 1.1 TYPICAL SERIES ONE JUNIOR BASIC UNIT

The Series One Junior Programmable Controller has 700 words of CMOS RAM or

optional EPROM memaory for user program storage. It more than 24 /O points are

required for an application, the IO can be expanded two ways. An 1O Expansion -
unit, having the same form as the basic unit, can be connected, thereby adding up to
26 I/C paints. This method of expansion provides a total of up to 50 /O points in your
system. An additional 72 points is added by connecting the Series One Junior unit to
an expansion rack. The expansion rack can be any of the currently available Series
Ore 5 or 10-slot racks. Using this method allows a total ot 96 /0 points. One method
or the other can be used for expansion; nat bolh.

The expansion rack can contain any combination of currently available Series One

input or output ac or dc modules, with the exception of the High Speed Counter and
Thumbwheel Interface modules. An added convenience is that the expansion rack

can be installed up to 100 feet {30 m) from the Sernes One Junior. This allows the -
expansion rack to be located close to the machine or process being controlled.

Figure 1.2 illustrates a typical Series One Junior PC system.

TPK &4 40336 —_
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Figure 1.2 TYPICAL SERIES ONE JUNIOR PC SYSTEM CONFIGURATION

The Series One Junior uses many of the same suppon devices as the Series One
PC. including the programmer, PROM writer, printer interface unit, and data com-
munications unit. The programming language for the Series One Junior is the same
as that used for the Series One and the same, hand-held programmer is used for
enlering those programs. The programmer can be installed on the basic unit,
connected to the unit through a 5 foot (1.5m) cable, orit can be remotely mounted on
the programmer mount assembly. Since programming is the same, an added
convenience is that many programs developed on a Series One Junior can be
- transferred to a Series One for program execution.

Aninput circult is orovided (circuit 15) to count pulses up to 2000 counts per seccnd
(2 kHz), which gives the Series One Junior the added feature of having a built-in high
speed counter. Another inpul circuit (circuit 16) is provided as a putse resel circuit [ar
the high speed counter. The counter has 20 praset points, which allows control of up
10 20 high speed counting or sequancing evenls. Field winng to the Series One
Junior is made 10 lerminals, located on the top and bottom edges of the unit.

Models of the Series One Junior are availabie in various combinations of voltages,
such as AC Input’AC Output, DC Sink Input/DC Sink Output, DC Sink Input/Relay
Output. and DC Source Input/Relay Oulput. UL approved models are alsc available.

GENERAL SPECIFICATIONS FOR THE SERIES ONE JUNIOR PC

General specifications for Series One Junior Programmable Controllers are listed in
Table 1. These specifications include environmental and physical parameters which
must be considered when specitying a programmable control system.

TP® A.30338
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Table 1.1 SERIES ONE JUNIOR P C GENERAL SPECIFICATIONS

Operating Temperalure 0° to 60 C” (32° 10 140° F)

Storage Temperalure -10° to 70° C (14° ta 158° F) -
Humidity {non-condensing) 510 95%

Required ac Power 115230 V ac + 10% - 15%

Frequency 47 to 63 Hz -
Maximum Load 25 volt-amps

Available dc power ‘
for user devices. 24 vV dc + 10%: — 20% -
e 100 mA maximum

Weight 4.1 Ib (1850 grams) _
Typical Battery Lite 210 5 years
Shelf Life 8 to 10 years
Memory size and Type, -
16-bit words 700 words CMCS or EPROM
Typical Scan Rate 12 ms for 250 words _
40 ms for 700 words
Dimensions
Basic Unit Width 8.25" (210mm) -
Height 6.47 (162mm)
Depth 2.2" {(56mm)
Expansion Rack Width 11.4" (290mm) —
(5-slot} Height 4.77 (120mm)
Depth 5.4” (136mm)
(10-slot) Width 18.9" {480mm) -

Height 4.9” (123mm)
Depth 5.47 {136mm)

INTERNAL FUNCTIONS

The Series One Junier PC has functions other than input and output points which
can be included in the user programs. These funciions include internal coils, which
are not available as “real world" cutputs. This group of coils is available for use as
control relays within the user logic. The internal coils are further defined as being
either retentive or non-retentive. The retentive coeils, when programmed as such,
have their ON or OFF status retained during periods when the PC is not operating,
such as during no-power conditions. The mternal funclions alse include timers and
counters, shift registers, sequencers, and a built-in high speed counter. The internal
functions buiit into the PG are listed below in Table 1.2.
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Table 1.2 INTERNAL FUNCTIONS

Number of 1.0 Points
Basic Unit 24
With Expansion Rack 96 (total 1-O)
With no expansion, the
I'O points nat being used as | O
can be used as internal retays.

With 1:0 Expansion unit 50 (total 11Q)
internal Colls 160

Retentive coils {latches) 59

Non-relentive coils 96

Special Funclicn coils 5

Timers:Counters (4-dign) 20"
“{Four of the Timers/Counters
can cnly be used with the
Timer/Counter Setpaint unit

Shift Registers 155 total steps
Sequencers (1000 step) 20

High Speed Counter
Counting Speed 2 kHz
Range 0 to 9999
Inputs:

Incremental (up) Pulse {circuit 15)
Reset Pulse (circuit 18), minimum
pulse width for input 16 is 0.1 mSec.

(Circuits 15 and 16) can be used as discrete 24 V dc sink inputs if
the High Speed Counter is not used.

PROGRAMMABLE CONTROLLER CONCEPTS

When using a new product for the first time, there are always new concepts and
terms ta become familiar with. Although PCs are easy fo install. program, and apoly,
there are some simple principles to follow. Figure 1.3 illustrates a general block
diagram of a Programmable Controller, Specific hardware components to illustrale
this diagram will be shown later in Chapter 2.

! ';‘:-L::frr'._lr:';'l é
L . s . J
Figure 1.3 PC GENERA( BLOCK DIAGRAM

PC-51-83-0001
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PROGRAMMING THE SERIES ONE JUNIOR PC

The hand-heid programmer is used 1o enter the specific logic the user desires the

PC to follow. This logic, to be described in detaill in Chapter 3 18 whal makes the

user's PC a unigue unit that is diflerent from all others, unless the identica! logic 1s

entered nto another unit. Recording and reloading logic from one PC to ancther or —
loitsell s also a standard feature with this programmer. The hand-held programmer
can display any prewviously entered logic, aliow the user to edit it {make changes, add
or delele portions of the legic), or display the current value of any internal timer or
counler. The hand-held programmer can be permanently connected 1o the PC or
removed without disturbing the operation ol the PC.

A Series Cne Junior can aiso be pragrammed wilh the LCD Portable Programmer.,
which allows you to program in ladder diagram formal. The Portable Programmer
uses a liguid crystal dizplay which allows Yadder logic rungs 1o be displayed as they
are entered. The iadder program can be documented using a standard parallel or
cenlronics compatible printer. Reter to GEK-90846 for detaided information en using -
the Portable Precgrammer.

FUNCTION OF THE CENTRAL PROCESSOR UNIT

Tha next element of the PC is the Central Processor Unit (CPU). The CPU is the

“brain” behind all logical decision making. It reads in the status of the control

system, makes decisions based upon the logic it has been provided. and then

provides decisions to the actuating portion of the control system. The CPU also -
performs sell checking ol its inlernal operation to ensure reliable operatron. If an

errcr is detected, it will shut itself down. The logic entered by the programmer 1s

actually stored in the CPU along with storage lor the operation of timers and

counters.

TYPES OF MEMORY USED FOR PROGRAM STORAGE

The memory provided for this storage functicn is normally measured in K words,
where K is an abbreviation for kilo or 1024. Typically, one word is required stcrage
for each function such as a refay contact, timer preset or timer storage. These words
can be of varicus lengths such as 16 bits, 8 hits, or aven 4 bits, wherein a bit is the -
most elementary measurement and can have only two states {on or off). The word

length is much like a ruler used to measure wire, sheet steel, or fabric. It can be a

yard long (16 bits) or a foot {8 bits) or an inch (4 bits); numerical values are for
itlusirative purpcses only and do not represent exact ratios. Thus when quoting -
memary in K words (1K, 2K, 4K, etc.) always check to verfy the length of the word.
The Series One uses the most common measurement, 16 bits per word, which is
also the most stringent for PCs.

There are several types of memory usedin PCs to store both logic and data. The two
mast commonly used are CMOS and PROM. CMOS is an acrenym commenly used
for CMOS RAM (Complimentary Metal-Oxide Semiconductor, Random Access
Memory). CMOS 15 a fast, iow cosl. low power memory thal can be easily examined
{read) and changed (writlen). However, It is volatile — it can lose its content if power
15 removed. To avoid reloading memory {and losing counts and system status)
everytime power is turned off, the CMOS memary is usualiy provided with a battery —
to maintain its content (not system operation) when power fails. Due to the low

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-80503 Introduction 1-7

power drain of CMOS technology. a single new lithium battery can maintain memaory
without application of power for up 1o 2 to 5 years. The battery is not used when
power is applied and the system is operaling normally. Its storage or shelf iife is
typically 8 to 20 years.

The second type of memary is PROM (Programmable Read Only Memory) which
alsa is fast, and has a relatively low cost. Unlike CMOS memary, its contents are
relained upon loss of power. However, this memary cannot be easily changed.
although it can be examined (read) at anytime. But to change (write) it requires some
special action on the part of the user. In this system, the PROM must be clear of alf
previous contents (either new, or erased with an intense ultraviolet light) and then
placed into a special loader called a PROM writer. A previous logic program
devaloped in CMOS is then written intc the PROM. Finally, the PROM is removed
from the PROM writer and inserted in a sockel in the CPU.

FUNCTION OF THE INPUT/OQUTPUT CIRCUITRY

The final element of the PC is the Input’Output section. Electrical noise such as
spikes cn the power lines, inductive “kick-back™ [rom loads, or inlerference picked
up from %ield wiring is very prevelant in industrial applications. Since the CPU
operates at relalively low vollage levels (typically 5 velts), this noise would have
serious impact on its operation if allowed to reach the internal circuits of the CPU.

The 'O section, aoth inputs and oulputs, protects the CPU from elecirical noise
entering through the 'O modules or wiring. The IYO section is where stalus signals
are filtered to remave noise. voltage levels are validated, and where decisions made
by the CPU are putinto cperation. Inpuls provide their status to a sterage area within
the CPU and outpuls are driven from similar stored status in the CPU.

The Series One Junicr VO is fixed, that s, a specilic quantity and type cf inputs and
outpuls are provided on each basic unit. If a Series One 5 or 10-slct rack 1s used o
expand the quantity of 170 in a Series One Junior system. the /O inserted in these
racks is madular in design and can accommaodate a variety of signals. A complete
discussion of the types and capacities cf Series One /0O modules avaiiable for use
with a Series One Junior PC is provided in Chapter 6. The specific type of 'O
module, for example. 115 Vac cr 24 Vdc, is usually determined by the field device
selected by the user.

SYSTEM PLANNING

Decisions such as number of 115 Vac sclencids, 24 Vdc sclenotds. metor starters,
limit switches (their vcitages}, control panel lamps (what voltage?), pushbuttons,
and external relays have a majcr impact on the configuration of any PC. These
parameters should be established as early as possible in the overall design of the
control system. Of course, being a flexible device, the PC configuration either on
paper or in hardware, can be changed if requirements change. Typically, the user
provides the field devices, wires them to the O section, and provides the power
source to operate them.

COMMUNICATING WITH OTHER DEVICES

The Data Communications Unit (DCU), IC610CCM100A provides the ability for the
Series One Junior PC to communicate with external devices. These devices can be
other precgrammable controllers, computers, or ather smart devices. User programs
and IO information in the Series One Junior PC can be uploaded and downloaded
lo or from any master device that suppcns the Series Six CCM2 protocol as defined
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in the Series Six Cata Communications Manual, GEK-25364. For detailled infor-

mation on how to use a 0CU in a Series One Junior system, refer to the apphcable -
manual which is GEK-90477, Data Communications for the Series One, Series COne

Junior. And Series Three Programmable Controllers,

PC TERMINOLOGY -

To summanze the preceding discussion of Programmable Controlier concepts,
Tahle 1.3 provides a list of terms discussed ahove that you should be tamiliar with -
relating to PCs. A more complete list of terms 1s provided in the glossary at the end of

this manual.
Table 1.3 PC TERMINOLOGY
TERM DEFINITION -
PC Programmable Controlier or Programmable Logic Controiler, An
industrial control device using microprocessor technology to
perform logic decision making with relay ladder diagram based -
orogramming,
Programmer A device for entry, examination and aiteration of the PC's mem- -
ory inciuding logic and storage areas.1
Logic A tixed set of responses (oulpuls) to vanous external congitions
(inputs). All possible situations for bolh synchronous ard non- -
synchronous activity must be specified by the user. Also referred
to as the program.
CPU Central Processor Unit — the physical unit in which the PC's
intelligence resides. Decision making is performed here,
Memoary A physical place to store information such as programs anc/or
data.
K An abbreviation for kilo or exactly 1024 in the world of computers. -
Usually related to 1024 words of memaory,
Ward A measurement of memory length, usually 4, 8, or 16 bits long. —
CMOS A read/write memory thal requires a batlery to retain its content
upon loss of power. -
PROM A read only memory that requires a spectal method of loading, but

is inherenlly retenlive upon power l0ss.
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Table 1.3 (Continued)

10 Input Output — that portion of the PC o which field devices are
connected. Isolates the CPU from electrical noise.

Noise Undesirable electrical disturbances lo normal signals generally
of high frequency content.

input Asignal, typically ON or OFF, that provides information to the PC.

Output A signal typically ON or OFF. originating from the PC with user

supplied power to control external Cevices based upon com-
mands from the CPU.

Field Devices User supplied devices typically providing information to the PC
(Inpuis: pushbutton, limitswitcnes. relay contacts, etc.) or per-
forming PC tasks (Qutputs: mctor starters. solenoids, indicalor
lights, etc)
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CHAPTER 2
PHYSICAL EQUIPMENT CONFIGURATION

INTRODUCTION

This chapter centains a general hardware cescription of the Series One Junior
Programmable Controller, You will become familiar with the features of the basic
units, expansion units, expansion racks, accessories, and the optional peripheral
devices. After reading this chapter and becoming familiar with the available hard-
ware. proceed 10 Chapter 3 for a detailed description of the procedures required to
install a Series One Junior Programmable Controller system.

EQUIPMENT CONFIGURATION

Each Series One Junior Programmabie Controller is self-centained in a single
package. This package contains a power supply, 24 I/0, terminals for connéction o
user Input devices ar loads to be controlled, and the CPU (Central Processing Unit).
Tha CPU is an inteiligent device that makes decisions based on the user program
slored in memory and then executes instructions based on those decisions.

Configuration of a system is relatively easy using a Series One Junior PC. First, you
must add a programmer for entering or changing the programs required for con-
trolling a machine or process. The snap-on programmer can mount on the Series
One Junior tor operator convenience when entering programs. It can also conpect to
the Series Cne Junior through a 5 foot (1.5m) cable, or it can be mounted on the
oulside of a panel or console by using the opticnal programmer mount assembly,
which is described iater.

In addition to adding a programmer, connections must pe made from input devices,
such as limit switches and sensors, Lo the input terminals located at the top of the
unit. O references for a Series One Junior PG are marked on the case adjacent to
each terminal. Connections must als¢ be made from the output terminals at the
botlom of the unit to the motor, machine, or whalever is being controlled. A 115 or
230V ac power source must be connected to the appropriate terminals located on
the lower right of the Series One Junior. UL approved units can operate only from
115 V ac power source.

H more than 24 /O peints are required {or your application, an expansion rack can be
added by connecting an /O expansion cable to the expansion connector mounted
on the left side panel of the Series One Junior PC. The opposite end of the cable
plugs intc a connecter mounted cn the faceplate of the optional expansion module.
This module must ke inserted in the slot adjacent tc the power supply on the
expansion rack. The expansion cable is available in three lengths, 3' (tm), 30
(10m), and 100" (30m). Standard Series One 5 or 10-slot racks can be used as
expansion racks. If no more than 50 /O are required, an 17O Expansion unit can be
connected to a basic unit through an I/C Expansion cable.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-90503 Physical Equipment Configuration 2-2

Any of the Series One /O modules can be used in an expansion rack, with the
exception of the Thumbwheel Interface medule {IC610MDL105A), and the High
Speed Counter module (IC610MDL110A). One 16 point I/O module can be used,
but can enly be placed in the first VO slot immediately adjacent to the /0 Expansion
module. -

Table 2.1 is a list of catalog numbers for Series Cne Junior PC basic units,
expansion racks, cables, and accessories that can be used with those units,

Table 2.1 SERIES ONE JUNIOR PROGRAMMABLE CONTROLLER

CATALOG NUMBERS

DESCRIPTION CATALOG NUMBER

Basic Units
115 V ac IN, 115/230 V ac OUT IC609SJR100
24 V dc Sink IN, 115/230 V ac OUT ICB09SJR102
24 ¥ dc Sink IN, 24 ¥ dc Sink QUT ICB09SJR110 -
24 V dc Sink IN, 24 V dc Sink QUT ICE095JA114
24 V dc Sink IN, Relay OUT ICE8095JR120
24 V dc Sink IN, Relay QUT IC8095JR124 -
24 V dc Source IN, Relay QUT 1IC609SJR121
/0 Expansion Units
24 V dc Sink IN, 24 V dc Sink QUT IC609EXP110 -
24 V dc Sink IN, Relay OUT IC609EXP120
24 V dc Scurce IN, Relay OUT ICB09EXP121
UL Llisted Units -
Basic Unit

115V ac IN, 115 V ac QUT ICE09SJR101
Expansion Unit

115V ac IN, 115V ac OUT ICB09EXP101 -

Programmer (Hand-Held)
Programmer w/Key Switch

IC610PRG100/105

CPU To Programmer Cable 5 (1.5m) [(C610CBL100 -
Programmer Mount Assembly IC610PRG 190

Remole CPU/Programmer Cable 5° {1.5m) IC810CBL102

Key, Prcgrammer (10 keys) 1IC810ACC100 -
1’0 Expansion Racks And Cables

11O Expansion Module IC610CCM1GS

Series One 5-slot Rack IC610CHS110 -
Series One 5-Slot Rack w/24 V dc PS IC610CHS114

Series One 10-Siot Rack {C610CHS130

Series One 10-Slot Rack w/24 V dc PS IC610CHS134

IO Expansion Cable 3' (1m) ICE09CBL191t -
IO Expansion Cable 30" (10m} IC609CBL192

I/0 Expansion Caple 100" {(30m) IC609CBL193
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Table 2.1 CATALOG NUMBERS  (Continued)

Expansion /0 Modules

Any Series One /0O module can be used in
_ the Series One Junior Expansion Rack

excepl the following:

Thumbwheel [nterface module ICe10MDL105
High Speed Counter module IC610MDL110
Accessories
Data Communications Unit ICB10CCM100
Printer Interface Unit IC610PER151
- PROM Writer Unit IC610PER154
Battery IC610ACC150
PROM Memary (4 chips) IC810ACC151
Porable Programmer IC810PRG110

FRONT AND SIDE PANEL FEATURES

Each Series One Junior Unit has several features on the front and side panel which
- are comman to all medels. These items are described in the following paragraphs.
Figure 2.1 is an illustration showing the front panel features.

Figure 2.1 FRONT PANEL FEATURES

- TPK A 40533
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STATUS INDICATOR LIGHTS

Four LEDs are located on the upper left front of the unit. These LEDs; RUN, BATT,
CPU, and PWR. are visual indicators of the operaling stalus of the Series Cne
Jurnior.

RUN This green LED monitors the stalus of the operaling state of the
CPU
ON CPU 15 1n the RUN mode. -
OFF CPU 15 a mode other than RUN, either PROGRAM. LOAD, or
TAFE
BATT Thiz red LED moniters the condition of the CMOS RAM memory -
back-up battery.
ON Ballery vollage is low and may not properly maintain the contents
ol user memory under a nig-power condilion, -
OFF Batery vollage OK, or baltery is disconnected.
CPU Thisrec LELD monitors the status of lhe CPU circuitry in the Series
One Junwor PC uni. e
ON A CPU failure has been cetecled.
OFF CPU circuilry is operaling normally.
PWR This green LED monicrs Ihe slatus of the dc power bemng
produced by the internal power supply.
ON Indicatas that + 5 V dc is being produced by the interna! sucply. i
OFF The internal +~5 V dc not producing voitage. ac source of input

voltage to unil is missing, or internal component fadure.
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FRONT PANEL CONNECTOR

The 26 pin connector located directiy betow the status indicator LEDs provides the
connection 10 the programmer when user programs are 1o be entered, medified, or
monitored. The programmer can be attached directly 10 the Series One Junior PC by

- placing the mating connector on the rear of the programmer over the 26-pin
connector and gently pushing down on the programmer until the programmer snaps
into place.

The programmer can also be attached using the §° (1.5m) Series One CPU 1o
programmer flat ribbon cable. This ailows hand-held programmer operation. A third
method of connecling the programmer to the Series One Junior is by using the

- pregrammer mount assembly. A dust cover protects the programmer when it is nol
being used.

IO STATUS DISPLAY

Onthe lowerright of the front pane! is an LED disptay, numbered0to 7, 1Gto 17. and

2010 27. These 24 LEDs indicale the real lime status, either ON or OFF. of the 15

input and 9 output 'O points. The LED numbers on the lens correspond 1o the input

and output circuit numbers printed on the unit adjacent to each terminal. The

programmer, when altached, can provide a similar display on its LEDs through the

use of the monitor funclion. Benealh the lens can be found a socket used to contain
- the optional EPROM for user program storage.

FIELD WIRING TERMINALS

- There are 17 terminals on the top (front view) and boltom (front view) of the unit for
field wiring connections. Each of the terminal blocks 15 protected by a removable
plastic cover. This cover snaps into place and is keyed for proper arientation on the
terminal blocks. When looking at the ends of the terminal blocks, notice that cne end
has 2 notches, while the other end has 3 notches. The covers have 2 protrusions gn
one end and 3 on the olher, these must be property matched 1o the terminal blocks.
The covers have removable paper inserts, which provide a convenient means of
circuit annotation.

Top Terminals

The top terminals, labeled C to 16, provide a total at 15 connections to input devices.
The last two input lerminals (15 and 16) can be used for the high speed counler
incremental pu'se input and the reset pu!se input. If terminals 15 and 16 are not
being used as high speed counter inputs, they can be used as dc sink inpuls. The
function of the remaining terminals depends on the medel. For most models, the last
two terminals supply 24 V dc « 10C mA, maximum, which can be used as a source
cf power for external user devices, such as sensors.
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Bottom Terminals

The bottom terminals provide 1he conneclions Lo tield devices o be controlled by the

PC's output circuits. There are connections labeled 17 through 27, which cor-

respond to the 9 output circuits, and their commons, labeled C1, C2, and C3. On

future versions of cataleg number IC609SJR100, the connections currently lateled -
C1, C2 and C3 will be HI, H2 and H3. This is to reflect that they are the "Hot” ac
connections. The C terminal immediately to the right of terminal 27, is for connecting
the shielded wire when an expansion cable is connected to a Series One Junior (see
Figure 1.2). The 4 remaining terminals are for connecting the input source of ac
power. These 4 terminals are labeled G (Ground), H (Hot), N (Neutral for 115 V ac).
and N {Neutral for 230 V ac)

WARNING -

ENSURE THAT PROPER CONNECTIONS ARE MADE WHEN
CONMECTING AN AC SOURCE OF POWER. IF 230 V AC IS AP-

PLIED TO THE 115 V AC NEUTRAL TERMINAL, THE UNIT MAY BE =
DAMAGED. THE 230 V AC NEUTRAL TERMINAL HAS A PRO-

TECTIVE TAG ON IT, WHICH SHOULD NOT BE REMOVED UN-

LESS A 230 V AC POWER SOURCE IS TO BE USED.

SIDE PANEL CONNECTOR

A 10-pin connectar located on the left side of the Series CneJuniorwill acceptan |.O
expansion cable, when required, for connection to an expansion rack. A dust cover
provides protection for the connector when a cable 15 not cornected.

COMMECTOR FOR IQ EXPANSION CABLE
BATTERY COMPARTMEMNT ACCESS COVER

Figure 2.2 SIDE PANEL FEATURES

BATTERY COMPARTMENT ACCESS COVER

Located directly below the side panel conneclor s a snap-in, rectangular cover plate

whnich allows access to the lithium battery used as a source of back-up power tor the -
CMOQS RAM user memory. When replacing the cover plate, the snap-tock should be
positioned at the top of the access area.

PROM SOCKET -

Directly beneath the lens on the front of the unit is a spare sockel to be used for
containing 2a PROM that has been loaded with the user program contained in CMQS
memory. The PROM should be an Intel 2732A-2 or equivalent. User programs can
be written (loaded) into the PRCM with the opticnal PROM Writer unit. To access the
sacket, pull up the left side of the iens next to the slotin the Series One PC faceplate.

TPK A.40534
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The PROM is inserted with its notch aligned with the notch in the socket as shownin

- Figure 2.3. Forinslructions on loading a PROM from RAM, refer to the instructions in
Chapter 4 of this manual. Instructions for using the IC610PER 154 Prom Writer unit
are also printed on the front of the unit for easy reference.

ALIGN NOTCH IN PROM
WITH NOTCH IN SOCKET

Figure 2.3 PROM ORIENTATION INTO SOCKET

If a program in RAM memory is running, AC power is turned off, a PROM is inserted

- containing a different program, then power is applied. the program contained in
PROM will execute. lf AC power is again turned off, the PROM is removed, and
power applied, the original program in RAM wiil then execute. if a blank PROM is
inserted, the program in RAM will execute, since the CPU will detect a biank PROM
asno PROM. With this feature it can be seen that a number of PROMs could each be
lcaded with a different program for controlling various applications.

CAUTION

IT 1S SUGGESTED THAT THE USER CAREFULLY DOCUMENT
THE PROGRAMS AND PUT A PROGRAM IDENTIFICATION CODE
ON EACH PROM SO THAT PROGRAMS ARE NOT MISMATCHED
WI{TH THE APPLICATION. IF THIS PRECAUTIONARY MEASURE IS
NOT FOLLOWED, DAMAGE TO EQUIPMENT MAY OCCUR.

PROGRAMMER TAPE PORT

The Programmer, when installed on the Series One Junior basic unit, provides an
auxiliary port, labeled TAPE, as the ccnnection fo allow memory transfess to
- peripheral devices. Tape recordings of programs can be made on virtually any audio
cassette recorder and once made can be used to initialize tha CPU in any PC {0 that
program. Thus programs can be made once and transported to other PCs without
manually being re-entered. Once entered they can be edited if required. In the
unlikely event that a PC fails, a replacement can be installed and quickly relcaded to
specifically perform the task its predecessor was accomplishing, if a tape record
was made. The TAPE port can also be used to transfer the user program to PROM
- memory or obtain a printout of the logic in the same format as it was entered
(Beclean) using the stand-alone printer. Thase functions are discussed in more
delail under installation, Chapter 4.

TPK.A.40342
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PROGRAMMER MOUNT ASSEMBLY

The programmer mount assembly can be used to mount and protect the pro-
grammer on the cutside of a pane! or conscle. A pregrammer, when mounted
exlernally. can be used as an operater inferface unit to change timer or counter -
presets. memitor ttimer or counter current values. meoniter 16 consecutive 1O points.
or moniter the enfire contents of the user program, The programmer mount as-
sembly includes a mounting bezel. a clear plastic ccver. and a cable fastener. In
acdition to the mounting assembly. a shielded. round CPU-Programmer cable -
(Catalog No. IC610CBL102A). designed specitically for mounting the proagrammer
away from the PC. must be used when installing the programmer 1n this manner.

The programmer mount assembly bezel installs on the outside ¢f a panel or conscle

with cnly four screws. The prcgrammer snaps into the bezel using its two snap-

locks. A clear plastic cover then fits over the bezel and pregrammer. thereby
prolecting it from its industnal envircnment. The pregrammer mount assembiy can -
also be used as a table top stand tar the programmer by mounting four rubber feet,

which are included with the assembly. cn the reverse side of the bezel using the

panel mounting holes.

Figure 2.4 PROGRAMMER MOUNT ASSEMBLY

/0 EXPANSION REQUIREMENTS

If more than 24 |1 O points are reguired in a Series One Junior PC system, an
expansion rack or | O Expansion unit must be instailed. With an expansion rack -
connected to a Serres One Junior basic unit, up to 72 additional I:O points can be

added 10 the system, thereby allowing a total of 96 1:O points. An /O Expansion unit

provides 26 | O peints, allowing up to 50 IO pamnts in a system,

TP A 40131 -
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The /0 expansion system allows the expansion rack to be located at a distance of
up 10 100" (30m) from the basic unit. This provides a convenient method of allowing
the 1:0 modules in the expansion rack ta be close to the machine or process being
controlled. The required hardware for an /0 expansion system with an expansion
rack is as follows.

1. 1:O Expansion Module IC810CCM109
2. One of Ihe following racks:
Series One 5-slot rack IC610CHS110
Series One 5-slot rack w/24 V dc PS IC61OCHS 114
Series One 10-slot rack IC610CHS 130
Series One 10-slot rack w/24 V dc PS IC610CHS 134

3. One /O expansion cable. which
can be any of the following lengths:

3 (1m) IC609CBL191
30° (10m) IC609CBL 192
100’ (30m) IC609CBL193

4. Any combination of Series One 'O modules
with the exception of:
Thumbwheel Interface module IC61OMDL105
High Speed Counter module IC6tOMDL110

The /0 slot adjacent to the power supply in the sxpansion rack must contain the I'Q
Expansion module. The next 4 slots can contain either 4 or 8 point /O modules, up to
a total of 40 'O poinis. In addition, one 16-point module (and only one) can be
inserted in /O slot 1 of a rack. Each of the IO slots is assigned 8 IO points by the
CPU. Forexample, if an 8 point YO module is placed in slot 1, the I'O references are
030 to 037. If a 4 point 'O module is placed in slot 1, the I:O references for that
module are 030 to 033. The remaining 1’0 references for slot 1 (034 to 037), in the
case of the 4 point module, are then available for use as internal coils. When used as
internal coils, they can provide status to other logic, but are not available to controi
“real world” hardware outputs.

'O EXPANSION RACK REFERENCES

If a 18-point /O module is placed in slot 1, the 170 references for that module are
030-037 and 130-137. /O references tor 5 and 10-slot expansion racks are as
shown below.
SLOT NUMBER 10 REFERENCE
1 030 to 037
and
130 to 137
040 to 047 MRS
050 to 057 .
080 10 067 T
070 to 077
100 to 107
110 to 117 e -
120 10 127
130 to 137 (if all 8 point modules)

Lo~ W

Figure 2.5 1O REFERENCE PER SLOT LOCATION
TPK A.40339
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A 16-point I'O module can oniy be placed in slot 1 of a 5 or 10-slot rack. Only one
high-density 16-pcint module can be used in a system. The IO references for that
module are 030 to 037 and 130 lc 137 as shown in Figure 2.5.

O EXPANSION MODULE FACEPLATE

The | O Expansion module faceplale, refer to Figure 2.6, has 3 hardware features.

which include 2 status indicator lights and a 10-pin connecter. The 10-pin connector

provides the connecting link from the expansion medule to the Senes One Junior PC ~
through an ['O expansion cable. which was described previously. The funchicnof the

2 indicators is described below.

(T PWR This LED indicator moritcrs the condi-
14T EXPRAOER ton of the -5V dc power supghed by
\he power supply In the expansion rack. -
e O .
; : 1 ON -5V dc is oeing properly produced oy
1 the rack power supply.
OFF Rack power supply is not producing + 5
V dc, the required source of input power
to the supply is missing. of biown tuse. -
DIAG Provides an indication ol the operating
status of the | O Exgansion medule. il
OFF I O Expansion module operating nor-
mally.
= = ON A hardware error has occurred internally
- i the | O expansion module and ils
walchdog umer has timed out. -
Figure 2.6 1O EXPANSION MODULE -
NOTE
Fer configuration information on | O Expansion units. reler to the end of -
this chapter

TPH A 40340 -
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EXPANSION RACKS

The Series One racks are available to be used as an expansion option If a Series
One Junior installation is to have more than 24 'O, Each rack contains a power
supply to the right and space for up to either 5 or 10 modules. Racks are available in
2 versions, gne powered by 115230 V ac, the other powered by 24 V dc. Each
supplies internal power to the medules inserted into the rack, Mounting is provided
by attached brackels al the rear of the rack, each wilh two keyholes. All racks are
similar; differences being the function of the rack as determined by the placement of
modules by the user, the number of modules which may be inserted Into a rack, and
the input power reguired.

T T T I T T e

5-SLOT RACK

¥
§
H]
&
i
i

10-SL.OT RACK

Figure 2.7 TYPICAL SERIES ONE RACKS
TEH A 40535
TPK A 40535
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RACK MOUNT BRACKETS

Rack mount bracke!s are available to adapt the 10-slot racks for mounting in 19 inch
racks. With the brackets assembled on either version of a 10-slof rack, the rack can
be mounted on standard mounting rails in 19 inch cabinets and consoles.

/'O MODULE PLACEMENT IN RACKS

The available 1.O slots can contain I:O modules in any mix of inputs versus outputs
or voltage levels required by the user's application. All modules are secured to the
rack by 1wo snap-locks which can be released by squeezing the module top and
bottom toward the center (see Chapter 3 for additional details).

EXPANSION RACK HEAT DISSIPATION -

Each Series One rack is designed to dissipate internal heat through convection
cooiing only and does not reguire a fan for forced air cooling. However, 10 ensure
efhicient operation. free air flow should not be inhibiteg at the lop and bottom of the
unit. If a rack is panel mounted, a minimum space of 3 inches (75mm) is recom-
mended at the top and 4 inches (100mm) at the bottom. Beoth sides should be free of
cbstacles to allow easy removal of the unit. Approximately 3 inches (75 mm) from -
each side excluding the mounting brackets is recommended. Furthermare, the unit

should be oriented norizontally and not inveried nor rotated 3C°. Placements of other

sources of large volumes of heat near the units should also be avoided, especialiy

directly below the rack. For reliable operation. the air entering the bottom of the rack -
should not be at a higher temperature than 60°C (140F°).

00 [40] FOR 5-5L07 RACK

16. - —_
i .00 I4.00 1601 FOR I0-5L0T RACK 10

L X j e
b 7B - 17.5] -t
| wrw. uIN.

T

1

M4, | 1| | | i
i Q| | 3 ; -
I 4.00

1101
MK,

Figure 2.8 EXPANSION RACK MOUNTING CONSIDERATIONS

ir]
=
<

FANEL DEPTH SHOULD BE AT L EAST 8.00 120]
|1 DIMENSICHS 18 |HCHES,
] CENTIMETERS ARE [N PARENTHES|S.

ROUTING OF FIELD WIRING

Field wiring to the Series One Junior, /0 modules in the expansion rack and power
supplies should be placed so0 as to avoid blocking the air flow, yet provide a suitabte -
service loop 10 allow easy removal of modules with wiring attached. Wires should be
tied to maintain their order in the event they must be disconnected for any reason.

TPK.A.40503 -—
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DATA COMMUNICATIONS UNIT

The Data Communications Unit (DCU) provides the ability for external devices 10
communicate with lhe Series One Junior PC. These devices function as a hostto the
Series One Junior PC and can be other programmatble contrallers, computers, or
other smart devices. User programs and /O information in the Series One junior PC
can be uploaded and downicaded lo or from any master device that supports the
Series Six CCM2 (Communications Cantrol Module, Version 2} master/slave pro-
tocol as defined in GEK-25364, which is the Series Six Data Communications
Manual. The Series One Junior can anly function as a slave device during a
communications session. Aefer to GEK-80477, Series One/Three Data Communi-
caticns manual, for instruclions on using the DCU.

Figure 2.9 DATA COMMUNICATIONS UNIT

PERIPHERAL DEVICES SUPPORTING SERIES ONE JUNIOR

Several peripheral units are available to suppor a Series One Junior Programmable
Controller. A basic decription of these units is provided in the following paragraphs.
For a more detailed description of the usé and operation ol these units, refer to
Chapter 4, Operation, in this manual.

PRINTER INTERFACE UNIT

The Printer Interface Unit is a compact, easy-to-use plug-on device that attaches to
the Series One Junicr PC in the sama manner as the programmer. This peripheral
interfaces to many readily available personal computer printers and provides a
means of obtaining a hard-copy printout of the user program in either boolean or
ladder diagram farmat. An illustration of the Printer Interface Unitis shown in Figure
2.10.

TP A 40837
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Figure 2.10 PRINTER INTERFACE UNIT

PROM WRITER UNIT

Also available 15 a PROM Writer unit, which allows the user pragrarn in CMOS -
memay o be translered to PROM memaory. thereby providing a convenien!
method of non-valatite (permanent) storage for those programs. The FROM Writer
unif 1s 2 compact, easy-to-use plug-on unil which attaches directly to the PC in 1he
same manner 2s the programmer. In addition to providing a means of non-velatile
storage, an added advaniage of PROM memory is that several FROMs can be
programmed, each containing a different pragram, lor use as required. Figure 2.11
is an flustrasion of the PROM Writer Unil.

Frgure 211 PROM WRITER UNIT
TRH 4 40518 TPK A 40539 —
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1’0 EXPANSION UNITS

170 Expansion units can be included as a part of a Senes Cne Junior system when
more than 24 )0 ooints are required. The physical form, size and appearance are
identical to the basic unit. Any one of the expansion units can be used wilh any of the
basicunits to provide up to 50 1/O points in yaur Series One Junior PC system. There
15 No requirement to match valtage types, you can mix ar match as required by your
application.

An 'O Expansion unit connecls o a basic unit through an IO Expansion cable.
available in 3 lenglhs, which are 3" (1m), 30" (10m). and 100" (30m). The IO
Expansioncabieisthe same cable that is used when connecting a basicunitto a5 or
10-slot expansion rack.

1'0 EXPANSION UNIT SPECIFICATIONS

The type and | O capacity of each of the |:O Expansion units, and total 'O available
when used with a basic unitis as shown in Tahle 2.2. General specifications for each
unit are listed in Table 2.3.

Table 2.2 'O EXPANSION UNIT TYPE AND NUMBER OF 1O

Basic Unit Plus
Expansion Unit | Expander Unit
Catalog Avaliable I'0
Number Description of Unit Inputs | Outputs Quantity
ICB09EXP110 | DC SINK IN DC SINK OUT 16 10 50
ICE09EXP120 | DC SINK IN'RELAY OUT 16 10 50
iICS09EXP121 | DC SOURCE IN'RELAY OUT| 16 10 50"

*Twa of the inputs in the basic unit are DC sink.

Table 2.3 GENERAL SPECIFICATIONS

Reauired AC Power 115230 V ac, =15%
Frequency 47 to 63 Hz
Power Consumplion

IC609EXP 110 25 volt-amps

IC603EXP120 30 volt-amps

IC609EXF121 30 volt-amps
Operating Temperalure 0" 1c 60 C (32 to 140°F)
Storage Temperalure -10 to 70 C (14 10 158 F)
Humidity {nen-cocndensing) 5% 10 895%
Noise immunity Cecnforms to NEMA 1IC53-304
Vibralion Conforms 1o JIS C 0911 §IB Class 3
Sheck Cenforms 1o JIS C 0812
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Table 2.3 GENERAL SPECIFICATIONS {Continued)
Dimensions Width—8.25" (210mm)
(All same as basic unit) Height—6.4" (162mm)
Deptn—2.2" (56mm)

Expansion Cable Lengths

ICE6QSCBL 1M 3 feet (1m)
1C609CBL 192 30 feet (10m) -
IC609CBL 193 1G0 fee! (30m)

1’0 EXPANSION UNIT FEATURES

Each of the Series One Junior IO Expansion unils has features located on the front
and side panels which are common to all versions. These items are descrnibed below
and iliustrated in the following figure. -

— T — — -y
TERAARALS 1

. INEENESEENEERNEEN

O B S B @mE B F & 2 & & = 53 = & am

o
STATUS
ESPLA™

B s o= = ® m % m o W oF om & ¥ -

BUTEUT {
I T ERABAMALE —— = L

| POWER -
COMME CTHI8E

Figure 2.12 10 EXPANSION UNIT FEATURES

TPK.A 41520
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STATUS INDICATOR LIGHTS

There are two LEDs in the upper left of the front panel. These LEDs, DIAG and
PWR, are visual indicators of certain operating stalus of the I/O Expansion unit.

DIAG This LED monitors the operation of the [:O Expansion unit.
ON The YO Expansion unit is operating normally. all VO signals are

being transferred correctly between the CPU and the I'O Expan-
slon unit. Internal watchdog timer has not timed out.

OFF A hardware error has occurred internally inthe O Expansion unit
and its watchdeg timer has timed out.

PWR Monitors the ~ 5 V dc power supply in the /O Expansion unit.

ON -5 V dc is being properly praduced by the 'O Expansion unit's

power supply.

OFF — 5V dc not at the proper level, the input power source to the 11O
Expansion unit is missing or incorrect, or a fuse i1s blown in the
input power line.

1’0 STATUS DISPLAY

On the lower right is a group of numbers, printed on the lens. which correspond to
lhe reference numbers for input and output terminals at the top and bottom of the
unit. The reference numbers are in octal, as are all reference numbers in the Series
One Junior. Each number has a corresponding LED beneath it. mounted on the
printed circuit board inside of the unit. These indicatars prowvide a visual status of the
ON or OFF state ot each input or output circuit.

FIELD WIRING TERMINALS

There are 17 screw terminals located at the top and bottom of the unit for fielg wiring
conneclions. Each designated input or output terminal 1s directly connected o the
corrasponding input or oulput circuit in the 'O Expansicon unil.

Each group of terminals is pretected by a removabte plastic cover. This cover snaps
into place and is keyed for proper orientation an the terminal biocks. When locking at
the ends of the terminal blocks, notice that cne end has 2 notches, while the other
end has 3 nolches. The covers have 2 protrusions on one end and 3 on the opposite
end. These protrusions must be properly maiched to the notches on the terminal
blocks. The covers have a removable paper insert for circuit annotation.
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Top Terminals

The lop screw terminals provide the connections from the Nput devices. The screw
lerminals are labeled 30 through 47 for each umit {IC60SEXP110, EXP120 and
EXP121) with the remaining terminal being the 0 volt connection to the internal 24 v
dc supply.

Bottom Terminals — DC IN/QUT Expansion Units

ICE09EXP110, 120, 121 — The botlom terminals on these unils are laheled 50

through 61, corresponding to the 10 output circuits, and their commaons are labeled

C1and C2. The terminal labeled C, connects 1o the green wire on the I'Q Expansion

cable. The 4 terminals to the right are for connection to the 115 or 230 V ac power -
source. These 4 terminals are lazeled (from the teftmost ane) G (Ground), H {Hot),

N [MNautral for 115 V ac) and N (Neulral for 230 ¥ ac).

SIDE PANEL CONNECTORS

A 10-pin connecior Iocaled on the left side of the unit provides the means of
connacling an expansion unit 1o a Senes One Junior basie unit through an -0 --
Expansion cable, either 3° {tm), 30" (10m) or 100" (30m) in length. These are the
same cables that can te used o connec! a basic unit ta a 5 or 10-siol expansion
rack. Any of the exzansion unils can be connected 1o any basic unit for expansian of
the I'O system. There is no requrrement thal the CC 1O Expansion units be
cennected to a DC basic urit. They can be conrected to either AC or DC 'O basic
unis,

NOTE
The snap-in, rectangular cover plate on the side panel beneath the
10-pin connector has no useful function In an expansion unit. In the
Series One Junior basic unil, this cover provides access o the CMOS -
Rah back-up battery. The cover is there since the form factor of both
units is the same.
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CHAPTER 3
INSTALLATION

INTRODUCTION

Unpack each unit carefully to ensure that there has been no shupping damage.
Verify thal all components of your system are received and as ordered. Each Series
One Junior PC basic unit includes with 1it, a user's manual and an accessory kit
consisting of a spare terminal cover plate, spare conneclor dust covers. and several
spare screws for the terminal blocks. Mounling. expansion rack, and wiring mstruc-
tions are pravided in the lollowing section.

INSTALLATION SPECIFICATIONS

inslallation specifications far Series Cne dunior basic umits are provided in Table 3.1
as a guide for system requirements. Table 3.2 provides a list of the installation
specitications for an expansion umt, if required. The expansion uril can be a
Sespacilications for an expanston unit, if required. The expanston unit can be a
Series One 5 or 10-slot rack. A tolal of 40 | C can be placed in the expansion rack.

Table 3.1 SERIES ONE JUNIOR GENERAL SPECIFICATIONS

Operating Temperature 0% 10 60° C (32° to 140° F)

Storage Temperature -10°10 70°C (14° 10 158° /)
Humidity (non-condensing) | 510 95%

Required ac Power 115:230 V ac +10% —15%

Frequency
Maximum Load

Available dc power
for user devices

Weight

Typtcal Battery Life
Shelf Life

Dimensions for a
Basic Unit

47 to 63 Hz
25 voit-amps

24 V do =~ 10% " —20% & 100 mA

maximum
4.1 Ib (1850 grams)

21to 5 years
B to 10 years

Wicth 8.25" (210mm)
Height 6.4” (162mm)
Deptn 2.2” (56mm)
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Table 3.2 EXPANSION RACK INSTALLATION SPECIFICATIONS
Rack Size (W x H x D)
5-Slot 11.4 x 4.7 x 5.5 (290 x 120 x 140mm)
10-Slot 18.3 x 4.7 x 5.5" {465 x 120 x 140mm)
Completed Rack Weight 4 .5 ibs (2.0 Kg). 5-Slot
{less wiring) 5.0 lbs (2.5 Kg). 10-slot
Ambient Temperature (0 1o BO*C (32 1c 140°F)
Storage Temperature - 106 to 70°C (14 to 158°F)
Humidity {Non-Condensing) | 5-95%
AC Power Reguired:
IC610CHS 100 Hack
[ IC6TOCHS 110130 Rack
Voltage 115V:230v >+ 15%
Freguency 47-83 Hz
Maximum Load 70 volt-amps (CHS110,130)
OC Power Reguired:
IC610CHS114/134 Rack
Voltage 20.5 - 30 V dc (100% of capacity used)
18 - 30 V dc (90% of capacity used)
Hipple = 10% cf Input Voltage
Maximum Total Current 22 A
Vibration Meets JIS C 03911 1IB 3
Shock Meets JIS C 0912
Noise Immunity Meets NEMA 1CS3-304
Run rela 250V, 4 amp, Resistive Load
b Y p
MOUNTING DIMENSIONS
Figure 3.1 shows dimensions for mounting all models of Series One Junior.
..y ) -7
N NN FIER AN | T R
sw i ' "
¢ } ‘F S
CIMERSIZNS (6 NS, L ;;':-:EE‘::C;.':..I
Figure 3.1 MOUNTING DIMENSIONS, BASIC UNIT
TPK A 40341
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INSTALLATION INSTRUCTIONS

The Series One Jumier PC can be rack or panel mounted either honzonially.
verically, or on a flat surface, as long as the upper right (as viewed cn Figure 3.1) of
Ihe unit is facing up. A transformer is located internally in that area and must be
facing up, when mounted, for proper heat dissipation. In addition, lo ensure proper
ventilation of the unil, there shiould be no other unit or obstruction within 1.57 (38mm)
of the tep and bottom. 1.57 of the nght side or 2.5" (64mmj of the left (Batlery access
cover) sicde.

MOUNTING THE BASIC UNIT

1. Using a Senes One Junior or by transierrng the dimensions shown telow to
the meunting surface. mark where the 4 mounting holes are to be drilled.

2. Drill the 4 mounting holes 1o the required s:ize. exther for pass through bolis or
for tapping. The hele should accept a *1." screw.

3. Tap holes if required. Insert top and bottom bolt on one side. Flace lhe uniton
the two bolts and Inosely secure. Inser! the two bolts on the opposile side and
tighten all faur bolls.

CAUTION
WHEN DRILLING OR TAPPING HOLES, ENSURE THAT METAL
BITS DO NOT ENTER ANY UNIT OR EXPANSION RACK ALREADY
INSTALLED. THE WORK AREA SHOULD BE CLEARED BEFORE
INSTALLING UNITS OR EXPANSION RACKS.
MOUNTING AN EXPANSION RACK

4. If a Series One expansicn rack s required in order to ada O capability to the
system, either a 5 or 10-slct rack can be used ta conlain the | O modules
Figure 3.2 providas an culline of both 5 and 10-slot racks, including required
mounting dimensions.

Figure 3.2 MOUNTING DIMENSIONS FOR 5 AND 10 SLOT RACKS

TP¥_A 40540
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5. Using the 5 or 10-slct expansicn rack as a template, mark where mounting
holes are 1o be drilled. -

6. Drill the focur mounting holes V4" (6mm) if using pass throcugh belts, or %"
{5mm) if using tapped holes.

7. Inserttop 2 bolts (34" X 1'2" or Bmm X 40mm), put unit in place, and loosely
secure with washers, lock-washers and nuts.

OR -

7a. Tap hcles and inserttop two boits. Place unit onte mounting bolts and loosely
secure.

CAUTION

WHEN DRILLING OR TAPPING HOLES ENSURE THAT
METAL CHIPS DONOTENTERUNIT ALREADY INSTALLED. -
CLEAR WORK AREA BEFORE INSTALLING BASE URNITS.

NOTE

When inserting the 210p bclts, attach the green jumper as shown

in Figure 3.3. This jumper wire is packed with each rack and

provides a method of grounding the rack when an earth ground is -
also connected to a mounting bracket.

8. The power supply grcund connection is located on the mounting bracket
instead cf the “G” terminai cn the power supply. A jumper wire is included -
with each rack to interconnect the mounting brackets.

Figure 3.3 RECOMMENDED EXPANSION RACK GROUNDING

9. Complete the installation of the bottom two bolts and lighten all mounting
hardware. Power supplias are shipped installed in an expansicn rack.

TPK. A 40147
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10. Select the proper length /O expansion cable, either 3', 10°, or 100", and
insert one end of the cable in the connector an the left side of the Series One
Junicr PC. Both connectors are keyed for proper insertion. Connect the
shield to the C terminal on the right side of the bottom terminal block on the
Series One Junior (refer lo Figure 3.4).

11. Connect the opposite end of the cable to the top connector on the 1O
expansion modute. The 1'Q expansion module must be installed in slot 1 in
the expansion rack. Connect the shield to the C terminal on the cower supply
terminal block located on the right side al the expansion rack (see Figure
3.5).

POWER CONNECTIONS
Series One Junior Basic and I'O Expansicn Units

12. Cannect a source of required ac power, either 115/230 V ac ar 24 V de, to the
proper terminals on the lower terminal block on the Series One Junior. Three
wires are required lor ac units, hot, neutral, and ground. For dc unils 2 + and
— dc connection is reguired.

WARNING

ENSURE THAT PROPER CONNECTIONS ARE MADE WHEN
CONNECTING AN AC SOCURCE OF POWER. IF 230 V AC IS
APPLIED TO THE 115V AC NEUTRAL TERMINAL, THE UNIT
MAY BE DAMAGED. THE 230 V AC NEUTRAL TERMINAL
HAS A PROTECTIVE TAG ON IT, WHICH SHOULD NOT BE
REMOVED UNLESS A 230 V AC POWER SOURCE IS TO BE
USED.

A

Figure 3.4 POWER CONNECTIONS
Expansicn Rack

13. Either 115/230 V ac or 24 V dc power connections are made to the terminal
biock on the far right of each unit. See table 3.2 for power requirements. The
minimum recommended wire size for power connections is AWG No. 18
{Ymm).

TPK A 40541
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14. Strip0.4 ~ 0.1inches (10 = 2mm) of insulation from each wire (hot, neutral,
and ground) or place a No. 6 insulated lug (nnged or forked) ontc each wire. -

15.  Remove the plastic cover from cver the terminal strip. Ceonnect the hot wire to
the top terminal. The neutral is connected to either the next (second) terminal
for 115V operalicn or the third terminal for 230V operation as marked cn the

rack.
&
T | & —— —
'2’ T I val
) p—
E’l :lELﬂ 730 VAL -
ey 1
ral T | | & | N
1~ |
l | @: }E’E'aTnELT? —_
™ | — WTAC
Iz | | 1@
i N [0] o

+ 24 vOT
74 Mt
— 7hADC }E“" -

SWITCH AT REAR OF LEFT 5LOT MUST === - oy
3 b 2 , I am | CTiom 4§
BE POELTIONED 70 THE LETT AS SHOWN L |&] ¢ ;_é“Ei‘»“.:.-;*%‘.‘Eagﬁu
[@]
L

Frigure 3.5 EXPANSION RACK TERMINAL STRIP LOCATION
WARNING

DO NOT USE THE TOP SCREW FOR POWER CONNEC-
TIONS: T SECURES THE TERMINAL BLOCK. VERIFY CON-
NECTIONS BEFORE APPLYING POWER.

16.  The nex! twe terminals are connected 10 the RUN relay. Use of this stancard -
feature on the expansion rack is optional. It can be used to drive an exigmal
indication of the lunclional state of this rack. The Aun relay is closed when the
Series One Junior CPU is scanning.

17. Il the Run indization is desired. it can be wired separately 1o an axlernal
incicator {light, bell, whistle, elc) or in sernies with othar racks. When all winng
15 complele replace the plastic cover.

i8. Connect an earh ground wire 10 the rack mounting brackel as srown in
Figure 3.3 (Typically this ground wire is the green wire 'rom the ac power
SQUICE | —

WARNING

ENSURE THAT ALL EXPOSED WIRING IS EITHER UNDER -
THE SCREW-DOWN PLATE OF THE TERMINALS OR IN-
SULATED BY SHRINK TUBING OR SLEEVES.

TEK A 40504
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INSERTING I'O MODULES INTO AN EXPANSION RACK

19. Tiltthe module approximately 107 as shown in Figure 3.6. Insert the bottom of
the large printed circuit board into the botlom card slot in the rack.

- 20. Whenthe boltom slotis engaged, rotate the module slightly to engage the top
slct. Slide the module into the rack until it is firmly seated and the snap locks
fully engage.

Figure 3.6 MODULE INSERTION INTO EXPANSION RACK

21. To remove a module from an expansion rack. squeeze the top and beticm
snap locks (Figure 3.7) towards the cenler and puil the module straight out.
Squeeze force should be about 10 pounds (5 Kg) and pull force about 8-12
pounds (4-6 Kg).

Figure 3.7 MODULE REMOVAL FROM EXPANSION RACK
/0 FIELD WIRING

22. Hecommended wire size tor connection of field wiring to the 1 O terminals on

the Series One Jumior basic unit and I'Q Expansion unit or 1o the terminals on

the | O modules installed in the expansion rack Is stranded AWG No. 12

- (2mm) wire. Two wires per lerminal are possible with AWG No. 14 (Bmm)
wire.

TPK A 40282
TOK A 40283
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23. Stnp 0.3 - 0.05inches {8 » 1.5mm) [rom each wire to be connected 1o the
basic or expansion unit or lo the terminals onthe 1O modules orinstallaNo. &
insulated lug (ringed or forked) on each wire. Bare wire connections are
recommended for multiple wire connections 10 one terminal.

24 Connect all field wires from input devices to the proper input terminals at the
top ol the basic or expansion unit. Connect all field wiring !o loads to the
proper oulpul terminals al the bottom of the basic or expansion unit.

25. Carefully remove plastic covers over the O termirals on the connections
{modules in expansion rack) by lifting top or bottom leg and sliding it to right or
left. -

26. For wiring 10 modules 1in the expansion rack. starting with the lower four
terminals (0, 2, 4, and 6). connect the field wires to all I'O terminals. Power
conneclions such as those 10 commons (C) should be made last. No ¢on-
nections are required to unused circuits; however, screws on unused termi-
nals should be tightened.

WARNING

ENSURE THAT WIRES TO THE TOP SET OF TERMINALS DO -
NOT EXTEND BEYOND THE SCREW-DOWN PLATE. ANY

WIRE EXPOSED BEFORE THE TERMINAL PLATE MUST BE

COVERED BY SHRINK TUBING OR SLEEVES.

27, I a 168-pont module requinng a cable with D-connector 1s installed in the
expansion rack. secure the conneclor on the 'O Interface cable 10 the
connector on the module.

28. Wires should be laced tcgelher lo leave a service locp acequate for removal
of I O medules without disconnecting wires. Wires 1o and from | O maodulas
should be runin conduit or otherwise neatly maintained in place. After testing -
of 1 O winng, replace the plaslic covers.

PROGRAMMER {HAND-HELD)

29 The hand-held programmer {cataiog no. IC610PRG100) can be attached 10
the Series One Junior PC by placing the mating connector an the rear of the
programmer over the 26-pin connector lccated on the left side of the frent -
panel and gently pushing down on the programmer until ihe programmer
snaps inlc place.

30. Ifthe programmer is to be used with the 5™ (1.5m) extender cable (calalog ne.
IC610CBL100), itcan be installed next. or when reguired. One end of the cable
has a pull1ab (see Figure 3.8). This end s connected to the programmer. The
cther end is connected tc the 26-pin connectpr on the Series One Juniar basic a
unit. Both ends are keyed for proper installation. The red edge cf the ribbon
cable 1s installed up at both ends.
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Figure 3.8 PULL TAB ON PROGRAMMER CABLE
NOTE

For proper noise immunily, the extender cable should be used on a
temparary basis and not permanentty installed with the programmer.

Figure 3.9 INSTALLATION OF PROGRAMMER CABLE

FPROGRAMMER MOUNT ASSEMBLY

31 The Prcgrammer Mount Assembly (cataleg no. IC610PRG180) can be used
when installing the programmer on the outside of a panel or console, or can
be used as a table top stand for the programmer. Figure 3.10 shows how to
install this assembly.

TP & 40163
TPH A AD542
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& OV TO AT THE JO8ECTOR ¥

(PRGN [
i i BCnnl Db e, ORI DAL

O TLAT CARL l g
P

Figure 3.10 PROGRAMMER MOUNT ASSEMBLY
CAUTION

TO ENSURE PROPER CPU OPERATION, IT IS RECOMMENDED -
THAT THE PROGRAMMER NOT BE CONNECTED NOR DISCON-
NECTED WITH AC POWER APPLIED.

POWER SUPPLY LIMITATIONS FOR EXPANSION RACKS -

If the power supply in an expansion rack should become overloaded, unprediclable
system operation may occur. To ensure that this does not happen, the total current
capabilities of the 'O modules placed in the rack must not exceed the current
carrying capabilities of the rack power supply.

The power used by each /0 module is expressed in units of load, where 1 unit
equals 10 mA. Calculations are based on the worst case condition with allinputs and
oulpuls on. Table 3.3 lists the units of load supplied by each rack, and Table 3.4 is a
list of units of load used by each I/O module. When configuring a rack, note the units
of load supplied, then add the total units of load used by the modules you have =
setected. The tolal units of load for the modules must not exceed the total units of

load supplied by the rack. If they do, the system should be redesigned.

TPK.A.40148 —_
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Tabie 3.3 UNITS OF LOAD SUFPLIED BY RACK

POWER SUPPLIED IN UNITS OF LOAD
CATALOG RACK +24V
NUMBER DESCRIPTION +5V]| +9V +24V | EXTERNAL
IC610CHS110 | 5-slot rack 140 80 40 10
IC610CHS114 | 5-siot w/i24 V P/S | 140 80 40 —
IC610CHS130 | 10-stot 140 160 40 10
IC610CHS134 | 10-slot w/24 V P/S | 140 160 40 —

Table 3.4 UNITS OF LOAD USED BY I’O MODULES

POWER USED IN UNITS OF

CATALOG MODULE LOAD
NUMBER DESCRIPTICN +85V +8V +24 V
[C610MDL101 | 24 V dc Sink Input (8) — 1 10
IC610MDL102 | 24 V dc¢ Srce Input (16) — 2 19
IC610MDL103 | 24 V dc¢ In/Qut {4/4) — 2 7
IC6TOMDL104 | 24 V dc In‘Relay Out (4/4) — 20 6
IC610MDL106 | 24 V dc Sink In w/LEDs {18) — 3 24
IC610MDL111 | 24 V d¢ ac/de Input (8) — 1 —
IC610MDL115 | Fast Response 110 {4/2) — 8 6
IC610MDL1T24 | /0O Simulater (8) Inpuls — 1 1
IC610MDL125 | 115 V ac Input (8) — 1 1
IC610MDLT26 | 115 V ac Isol Input {4) — 1 —
1IC61GMDL127 | 230 V ac Input (8) — 1 —
IC610MDL151 | 24 V dc Sink Output (8) — 2 3
IC610MDL152 | 24 V dc¢ Sink Output (16) — 5 4
IC610MDL153 | 24 V dc 2A Sink Out (4) — 1 1
IC610MDEL154 | 24 V dc Sink/Srce Out (4) — 1 10
IC610MDL155 | 24 V dc Srce Output {8) — 3 —
IC610MDL156 | 24 V dc Snk Qut w/LEDs (16) —_ 4 10
[IC610MDL175 | 115/230 V ac Output (8) — 16 —
IC610MDL176 | 115/230 V ac IsolfOUT (4) — 8 —
1IC610MDL180 | Relay Output (8) — 34 —
IC610CCM100 | Data Communications Unit 30 — —
IC610PER151 { Printer Interface 26 — —
IC610PER154 | PROM Writer 50 — —

1 unitof load = 10 mA. Calculations are based on the worst case, that is, all inputs

and outputs on.
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Table 3.4a UNITS OF LOAD FOR UL LISTED PRODUCTS

UNITS OF LOAD SUPPLIED BY RACK
CATALOG RACK POWER SUPPLIED IN UNITS OF LOAD
NUMBER DESCRIPTION +85V +8V +24 V ~24V
External
IC610CHS 111 5-Slot 140 80 50 10
115 V ac
UNITS OF LOAD USED BY IO MODULES
ICATMLC}G MODULE POWER USED IN UNITS OF LOAD
INUMBER DESCRIPTION 5V 9V 24V
)|C51OMDL135 115 V ac Input — 1 —
ICE10MDL18Y | Relay Culput — 23 —
|IC610MDL185 | 115V ac Output o= 12 —
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INSTALLATION OF EXPANSION UNITS

When installing an ['Q Expansion unit, the expansion unit connects 1o a Series One
Junior basic unit through an 'O Expansion cable, as mentioned above. All of the

_ installation procedures for instaling |Q Expansion units are the same as for
installing the Series One Junicr basic units,

The expansion units can be rack or panel mounied either vertically, horizontally or
- on a {lat surface. When meunted vertically. the transformer should ke at the top of
the unit. A transformer located under the cover must be facing up when mounted. to
ensure propar heat dissipatian. There should be no other unit or obsiruction within
1.5 (38mm) of the top. bettern and nght side. and 2.5" {84mm) of the lefl side.

Tre illustration below shows a typical instailation with an 1O Expansicn unit
connecled 1o a Series One Junior basic unit

SERIES ONE
JUNICR
BASIC UNIT

K

COMMON
TERMINAL
FOR
EXPANSION

170

Le— 1/0 EXPANSION CABLE SERIES ONE

[C609CBLISI, 3' [IM) JUNIOR
y ICE09CBLI92, 30" [1OM) EXPANSION
! 1CA09CBLI93, 100" (30M) UNIT
I SHIELDED
¥ J/ GREEN WIRE
H T0
i T COMMON
1
1

CONNECTIONS
{C TERMINALS)

COMMON
TERMINAL
FOR
EXPANSION
1/0

Figure 3.11 TYPICAL 1O EXPANSION UNIT INSTALLATION
TPR A 41510
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REMOTE MOUNTING OF TIMER/COUNTER UNIT

A Unit mounting Bracket, IC610ACC190, is available to allow mounting of the
Timer/Counter Unit on the outside o a panel or console. The Timer/Counter

Setpoint Unit mounts on the bracket, as shown below, secured by two captive -
screws on the Timer/Counter Unit. The Timer/Counter Unit connects to a Series

One Junier PC through the round 5 foot {1.5m) Remote Programmer Cable,
ICe10CBL102.

MOUNTING
BRACKET

CONNECTOR

CONNECTOR -
"~ CLAMP

] EMNCLOSED
\’6‘ SCREW W3 -

CABLE CLAMP

FOUND CABLE
(KCEOCELIA]

Figure 3.12 {NSTALLATION OF UNIT MOUNTING BRACKET
TPK A.20309
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CHAPTER 4
OPERATION

INTRODUCTION

After completing the installation procedures described in the previous chapter, your
Series One Junior PC is ready for operation. This chapter describes the operation of
a Series One Junior PC. A description of the features and functions of the pro-
grammer are the basis for the infarmation in this chapter. In addition, the last partion
of this chapter describes the operation of peripheral devices lhat can be used with a
Series One Junior PC. The information in this chapter will allow you to become
familiar with the programmer keys and the keystroke sequences required for the
various programmer operations.

PROGRAMMER

The hand-held programmer, when attached 1o the Senes One Junior by cne of the
three methods described in the previous chapter, can be used for entering a new
program, examining a previously entered program, editing (changing) a previously
entered program if required, monitoring the status of input or output points, and
displaying timer or counter accumulated values. Figure 4.1 is an illustration of the
programmer. |ts features and functions are described in the following paragraphs.
For detailed descriptions of the programming functions, refer to programming,

Chapter 5.
—
ACDRESS/
LOGIC
DATA L(®
DISPLAY “——w,,,_\ Agn OJT u%s &-‘F"/ DISELAY
— ADORESSDATA—  0R TR WA o
MOFF A BaATT 2 & 2 &
STATUS @ PRR  CPU 3 7 3 7
DISPLAY W0T SR RST  REG
LOGIC
oeBihon |- P ) o] () o) ® S
KEYS e
(R NOT UseD) | 7] 3] - m ] [ [N wereo
0 READ =——j N N
T ) ] ] (o] (]
MODE o ® uon WRITE
SWITCH L'T&l - (=] [T] - [oa]
i

T

PERIPHERAL JACK @{ }@ EDITING KEYS

Figure 4.1 PROGRAMMER FEATURES
PC-51-83-0028
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PROGRAMMER FEATURES

The features of the hand-held programmer shown in the illustration on the previous
page are described in this section. The descriptions of the features are keyedtothe
numbers (1 to 8} next to each feature in the illustration.

1. MODE SWITCH

This is a three-position keyswitch used for selecting the operating mode of the
PC. This switch can be repcsiticned at any time as necessary without disrupting
AC power. The left position {(RUN) aliows program execution with outputs
enabied. The CPU scans its stored logic and allows timer/counter and relay
contacts 16 be displayed. However, in the Run mode, changes 1o the lcgic are
nol allowed. In the center (FRG or Program) position, new programs can be
entered and previcusly entered logic can be altered; however, no solving of the
logic is performed. The night (Load} position connecls the programmer {c an
exlernal device such as a tape recorder through the adjacent tape port. Logic is
not soived while in the Load position.

WARNING -

IF A VERSION A OR B (IC610CPU101A OR IC610CPU101B)

CPU IS INSTALLED, THE SERIES ONE JUNIOR PROGRAM-

MABLE CONTROLLER WILL ALWAYS POWER UP IN THE RUN -
(OPERATING) MODE UNLESS A PROGRAMMER IS CON-

NECTED AND THE PROGRAMMER IS IN THE PROGRAM OR

LOAD MODE,

2. ADDRESS/DATA DISPLAY

This is a four digit display used to indicate erther the address, in decimal format, -
ol where the display is in the user program stored in the PC's memory or
reference data used as a part of the logic. To indicate thal addresses are being
displayed. pericds appear near the bottom and to the right of each digit (for
example, 0.1.2.3.). The LED !o lhe top right behind ADR will alsc be lit. -

3. STATUS DISPLAY

These five LEDs are energized o indicate the following functions or status of the -

Series One:
ON/QFF When in the Run mode, this LED indicates the status of discrete _
references (1’0, internal coils. and shift register stages). Itis ON
when a reference is energized and OFF when de-energized.
RUN ON when in the RUN mode and CPU is solving logic. -
BATT ON when the voltage of the internal iithium batlery, which is used

for maintaining lhe program stored in CMOS memory during
no-power conditions, 15 at & low level and should be replaced -
within 10 days — see Chapter 7. This LED is CFF when battery

voltage is OK, or battery is disconnected.
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PWR ON when the internal power supply is producing DC power. If
- OFF the Series One Junior's power supply should be checked
— see Chapter 7.

CPU ON when internal errcr checking has detected a fault ininternal
hardware — see Chapter 7.

The above four LEDs (RUN, BATT, PWR and CPU) duplicate the cperation of
the indicaters on the CPU when the programmer is installed. The four CPU
indicators cn the Series One Junior are located in the lower left seclion of the
front panel, direclly above the 26-pin conneclor.

- 4. LOGIC DISPLAY

These sixteen LEDs are used to indicate the type of logic entered into memary.
While being programmed, they reflect the logic selected by the user prior 10

- actual entry intoc CPU memory. For definiticn of the first 12 LED's functicns, see
key definitions under 5 below. The two LED's 1o the upper right have special
funictions as follows:

ADR ON when display is indicating an address value, The address is
displayed in decimal notation, beginning at 0000 and ending at
the last address in the user program or a maximum of 0700
- (maximum number of 18-bil words in memory).

SHF Onwhen operator has selected the Shift key and s an indication

that future key selections will be based upon the upper key
- labels. Snift function will remain in effect until etther the Enter or
Clear key is selected.

These sixleen LEDs can also ingicate 1he status of 16 conseculive IO states
when used with the monitor function discussed later in this chapter. The
numerals above the alphabelical characters are used during this function.

5. LOGIC KEYS

These lwelve keys are used o select the reguired function and enter logic when
in the Program mode, The upper [abels are used to enter numerical values when
preceded by the Shift key, Numerical values, when enlered, are viewed in the
Adaress Data display. The cecimal pointis used only for the entry of timer preset
values in tenths of a seconcd. The Monitor function will be discussed below as
part of the Upper Case keys. The function of the lower or normal case labels on
these keys is described in the following key discussion.

AND Places logic such as two conlacts or iwo groups of contacts in
series (see Figure 4.2). Power flow must be possible through
both elements before it will be passed te the next element.

OR Places logic such as two contacts or two groups of contacts in
parallel (see Figure 4.3). Power flow can be possible through
either {or both) elements before it will be passed o the next
element.
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‘__!_\H.__d. TR I
TS, | -
EXAMPLES OF AND A @ 8 EXAMPLES OF C# I » D1
Figure 4.2 Figure 4.3
SERIES LOGIC (AND) PARALLEL LOGIC {OR)
STR Begins (Starts) a new group of logic and stores current lcgic -

resulls into a Last In, First Qut {LIFO) pushdown stack.

NOT Inverts the state of the referenced stalus to create a normally -
closed contact. NOT AND results in a normally ¢closed series
contact. NOT OR results in a normally clesed paraliel contact.

QuT Specifies the end of a string 0f logic by enlering a coi. With a
valid reference, such as OUT 19, this coil will reflect the output of
the rung of relay logic by turning ON or OFF as dictaled by the
power flow. Qulputs can be paralleled by entering additional
OUT functions at the end of a rung of logic.

T™MR Specifies a limer function 1o end a rung of logic. The timer
requires a unigue 6XX reference for storage. Two types can be -
pregrammed (seconds and tenihs ol saconds) cepending upon
the numerical preset (with or without decimal point) entered alter
the 8XX reterence. For example, 0.9 or 9.0 seconds can be
programmed, depending on the decimal point.

CNT Specifies a counter function to end twoe logic rungs. The twe legic
rurgs required by this function are count and reset. Count, being
the top rung of conditional logic. When all programmed condi-
tions permit power flow, the counter will begin counting. The
bottom rung is the reset rung and is programmed with the
conditional logic required for resetling the counter. The counter -
also requires a unique 6XX reference for storage. Transilion
deteclion is a standard buili-in function. S

PC-51-83-0057
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SR Specilies a Shift Register function to end three logic rungs
- (Input, clock, and reset). The reference used with SR (for exam-
ple, SR 150) 15 the first stage of this shift register. The last stage
must be entered immediately after the SR and iis reference. A
shift register can contain a total of 155 steps or several shift
registers can be programmed, each with a different number cf
steps. as fong as the total of 155 steps 1s not exceeded.

- MCS The MCS5 (Master Control Start) key specilies the beginning of a
Master Control retay functicn. This provides an efficient methed
of prcgramming for centreling large quantities of coils it a
specific permissive condition is not satisified.

MCR The MCR (Master Ccntroi Heset) key specifies the end cf a
Master Controt relay function. A similar number of MCRs must
- be entered to lerminate, one at a ime, the Master Cenlrol Start
functions enterec. One MCR lerminates only cne previous MCS
functicn.

- SET Used with latches, shift registers, and coils. It specifies where
latchas are to be turned ON (se!), shift register stages set to the
ON state, cr coils to be turned ON and nct affected by internal
reference 376 (disable all outputs).

/ST Performs functions similar to the SET key lor latches, shift
registers, and coils, except it specilies when these references
- will be lurned OFF (reset).

6. EDITING KEYS

These eight keys select the action required 1c mcdify either the stored logic
within the CPU or the logic address being displayed. Those keys that can modify
previously entered logic (that 1s, Delete and Insen) require a confirming key
- cperation 10 ensure that the operation I1s 10 be executed.. Thus, if they are
accidentally depressed, the error can be corrected by depressing the CLR
{Ciear) key without actually affecting any entered logic. A description of each
editing key is as follows:

DEL When logic 1s being displayed, this key (Deiete) when included
as the first keystroke of a two key sequence, will cause that
single function tc be removed {deleted) from the CPU memory.
To be effective, after depressing Delele, the PRV (Previous) key
must be depressed, which executes tha delete cperation.

INS This key {Insert) allows lcgic functicns to be inserted between
exisling logic functions. The function or its address that is after
the lecation at which the new function is o be placed, is dis-
played. Then the new logic is built followed by the [nsert key {not

- the Enter key) and the confirming NXT (Next) key. The new lcgic

that is inserted by this key sequence will be placed in memory

immediately before the displayed functicn or address.
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ENT The ENT (Enter) key 1s used o complete the entry of logic when
initially building the CPU program cor 1o replace an entire single =
word function. Logic functions are enlered typically at the end of
the existing logic.

CLR The CLR {Clear) key, when selecled. clears the programmer of
previously entered commands. If error ccdes are displayed. this
key will acknowledge the error and return the programmer to its
narmal (cleared) function. When monitoring a program. de- -
pressing Clear will cause the display to indicate the memory
address in lieu of Iegic functions. When the key sequence CLR,
SHF, 3.4,8,DEL. NXTis entered. the entire contents of memary
will be cieared.

NOTE -

This key sequence should be used with caution, be sure that you

wanl to clear the entire program. Remember, it single functions or -
groups of funclions are 1o be cleared, the DEL key, followed by

PRV should be selected for each function to be cleared.

SHF This key (Shift} locks all other keys !o their shifted {upper label)
functions and causes the SHF LED to be lit in the display area.
The shift operationis ended by selecting the keys Ctear or Entar. -
The SHF key must precede a numericai key or a group of
rumerals belore selecting the numerical keys. For example to
enter an open contact with input reference 12 as the first contact
in a rung of logic, the key sequence would be STR, SHF, 1, 2,
ENT.

SCH This key (Search) allows the entire program 10 be searched for -
specific logic tunctions. The logic function 1s defined by the logic
keys (without Enter), then Search is selected. The memory will
be searched from the current location until either a match is
found or all memary is searched. Successive depressions of this
key will cause repeated searches with memory wrap-around. An
unsuccessful search rasults in error code E29 being displayed.

PRV When displaying logic or monitoring 1O state, selecting the PRV
(Previous) key causes the previous logic function or IO status o
be disptayed Additional depressions of this key cause the
display to decrement until memory address zero is reached.

NXT When displaying logic or monitoring IO state, selecting the NXT
(Next) key causes the next logic function or /O status to be -
displayed. Additional depressions of this key cause the display
to increment until and of memaory is reached.
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7. SHIFTED FUNCTIONS

The Shift key, when selected, causes most keys to change their functicn tc
those marked on the face of the programmer directly above the corresponding
keys. Normal unshifted functions are as piaced on the keys themselves. Most of
the shifted functions are used when entering numericai values (digits 0-9 plus
the decimal point). When entering a proegram, the unshifted functions must be
selected first (AND, OR, NOT, OUT, TMR, etc.), then the SHF is selected to
- enter the numerical portion of the program. The use of the cther four shifted
functicns are as follows:

MON When in the Run mode, this function allows the user to monitor
the status ot ¥O references in lwo successive groups ot 8. The
specilied I'O reterence is used to select the first 8 references
and the next group in numerical sequence is also shown {0
provide a total of 16 real time statuses. The specified reference
should be the first reference in a group of 8, for example, specify
1010 monitor the /O group 100 17. If areference other than the
first one in a group is specified. monitoring of the 'O will default
to the first reference in the group. After the reference (for
example 043) is entered anc displayed (for example 040) as
data. the status of the 8 references in that group (for example
040-047) are displayed by the first 8 LED's (AND, OR, STR, etc)
in the logic display.

The next 8 references (e.g. 050) are also dispiayed and their
status is indicated by the last 8 LED's (MCS, MCR, SET, elc).
These 16 LED's will be ON or OFF as the I'O assigned to lhese
references 1s energized or de-energized. As the I'O changes,
Ihe state of the LEDs changes.

To display ancther group of I:O references, the PRV or NXT key
can be selected to decrement (40, 30, 20, etc.) or increment (50,
60, 70, etc} the group number and its associated references.
References up to 577 can be displayed; there is automatic
wrap-around from 570 to 000 (NXT) or 000 to 570 (PRV). The
current values of timers and counters can also be monitored by
entering TMR or CNT, 6XX (limer or counter reference) followed
by MON (the Monitor Key).

WRITE This function operates with an audio tape cassetle recorder or
cenain other peripherals to effect a transfer of the CPU's logic to
the peripheral. Connect the device ta lhe tape port with the audio
cable supplied with each programmer or peripheral. Set the
mode switch to LOAD and lurn the device ON. To begin the
transfer, selectthe WRITE key. This starts the writing of the CPU
logic onto the casselte or other peripheral. For more detailea
information on transferring data o peripheral devices, refer 1o
the discussion of each peripheral.
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READ This function operates with the aucio tape cassette recorder or
other peripheral to load a CPU's memory frcm the cassefte cr
cther storage device. Connect the device tc the tape port with
the audio cable supplied with each programmer or peripheral.
Se! the mode switch to LOAD and select the READ key. To
begin the CPU loading, turn the device ON. This starls the
reading of the tape and the loading of the stored program info the
CPU memory.

CHECK This functicn operates with the audio tape recorder or other
peripheral to verity proper program transfer. After a transfer is
made, it should be read back similar to the READ above;
however, the CHECK key must be selected instead of READ.
The Check cperaticn doas nct alter either the CPU logic ner the
cdata in the peripheral. A data compare is made between the twe -
sources of information to ensure that there has been no efror in
the recording process.

NOTE -

The F and R keys and the DATA and REG nctation in the Logic Display
are not used wilh a Series One Junior,

PROGRAM CHECKING AND ERROR CODES

When entering ladder logic programs with the programmer, the CPU aulomatically

performs many checks on the dala and operations selected by the pregrammer. -
Functicns entered are checked for proper key sequence, proper range of references

entered, etc. Errors detected during these checks are indicated in the dala display

cy the letter E followed by a two digil cocde (01-99). The CPU alsc performs the

program error check any {ime that the PC is switched to the RUN mode.

Table 4.1 summanzes the meaning of each error cocde, its cause, and possible

methods of clearing the error. The use of the programmer to enter logic is docu- -
mented in Chapter 5 as part of pregramming. However, there are many other

valuable functions it provides which are shown in the following Table:
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ERROR CODE DEFINITIONS

Table 4.1
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GEK-90503 Operation

ERROR CODE DEFINITIONS {CONTINUED)

Tabfe 4.1
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GEK-90503 Operation

EAROR CODE DEFINITIONS (CONTINUED)

Table 4.1
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OPERATION SEQUENCES

An understanding of the basic PC operalion sequences is necessary in order tc
effectively and efficiently enter ladder diagram programs. You should be familiar
with the use of each key, alene and in sequence with other keys. The programmer is
an excellent 0ol for program entering, editing and monitoring. Table 4.2 lists the -
various operations, the keystrokes required 10 enter those operations, and the mode
or modes in which the operation can be performed. Each of the modes is indicaled
by a letter; A (RUN), P (PROGRAM), or L (LOAD).

Table 4.2 PC OPERATION SEQUENCES

MODE

OPERATION KEYSTROKES R P
Clear all memory CLR SHF 3 4 8 DEL NXT X
Display present address CLR X X
Display present function NXT X X
Next function NXT X X
Previous function PRV X X
Go 10 first function in SHF NXT X X
program memory
Go to specilic address SHF (address) NXT X X
Search for a specific (Function) SHF {Rei. No.)
function SCH NXT
Search for a specific SHF (Ref. No.) SCH NXT X X
reference number
Insert function betore (Function) SHF (Ref. No.) X
the displayed function INS NXT
(or address)
Maonitor a group of 8§ SHF (Beginning Ref. Nao.) MON X
consecutive references
(VO, internal coils,
Shift Register coiis)
Menitor Timer ar Counter SHF (T/C No.) MON X
accumulated valuge
Force a reference ON SET SHF (Ref. No.) ENT X
(will be overridden by
user logic)
Force a reference OFF RAST SHF (Ref. No.} ENT X

(will be overridden by
user logic)
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Table 4.2 (Continued)

MODE

OPERATION KEYSTROKES R P L
Enter a function into (Function) SHF (Ref. No.) ENT X
program memary
Transfer data 1o tape, (Optioral program D) WRITE X
printer, or PROM writer
Load program memory from (Optional program 1D} READ X
tape
Verify data on tape or (Optional program 1D) CHECK X

in PRCM writer RAM
against program memory

The above table provides a convenient reference to the programmer keystrokes
required for the various PC operalions. A more detailed description of each oper-
ation is provided in the following discussion.

Monitor CPU Logic — This sequence of operation provides the steps required in
order to observe the contents of user memory. You can either step forward or
backward in user memaory. With the Programmer installed and the mode switch in
the Run or PRG (Program) position, observe or perform !he following actions:

1. The programmer will display address zero indicated by four zero digits in the
display with decimal points to the right of each digst (0.0.0.0.), and the ADR
LED it

2. Depressthe NXT key, the logic content of memory location zero will be shown
(beginning of memory or scan).

3. Successive depressions of the NXT key will cause the programmer to step
through the stored program in the order that the program is scanned, from
address 0.0.0.0. to the last address in the program. At any time, the CLR key
can be depressed to display the address of the logic then being viewed.

4. An additional depression of the NXT key will restore the dispiay to the logic
content.

5. At any time, depressing PRV will cause the ‘ogic of the previous (closer to
zera) memory location (o be displayed.

6. Successive depressions of PRV will cause the programmer to step backwards
through the stored program in reverse of the order that the program is
scanned. At location 0.0.0.0., PRV has no effect.

7. If by successive depressions of NXT, the end of the actual program is passed,
the display will show End. With each successive selection (wilth the NXT or
PRV keys) of an unprogrammed or empty memory ward, the address of the
new focation will flash in the display for 1/4 to 13 of a second prior 10 going to
End.
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SEARCH CPU LOGIC — In the event that you wish 1o quickly find 2 particular logic
element (programming step) i user memory. 1his sequence cf operation allows you
to do s0. After installing the programmer, with the mode switch in the RUN ar PRG
positan, observe or perform the following actions:

1. The programmer will display address zero indicated by four zero digits in the
display. decimal points ta the right of each digit (C.0.0.0.). and the ADR LED .

2. Enter the logic functicn whose location 1s to be searched for. For example, -
select AND. SHF. 1. 0, 5 (AND 105). Do not select ENT key.

3. Selectthe SCH key 1o begin the search. It the fogic funclion is not found. error
code E39 will be displayed.

4. ltamatch s found, the display will indicate the first memaory address containing
the desired function. Depressing NXT will cause the legic at that address 1o be -
displayed.

5. Successive depression of SCH, while the memory address is being displayed.
will cause additonal searches 1o cccur frcm the current focation.

6. Aslong as one match is found, the search will not stop at the end of memory,
but will continue with memory address zero until a malch {(possibly the same -
location) is again detected.

7. To find the first emply memory word, depress CLR 1o obtain an address
location. Then select SCH (search for zero content) to begin the search for the
first available location.

ALTER ONE LOGIC ELEMENT — This sequence of operation allows you o change
the contents of a particular location in user memory. Afterinstalling the programmer,
place the mode swilch in the PRG positicn. Observe or perform the following
actions:

1. The programmer will display address zero indicated by four zero digits in the
display, with decimal points tc the right of each digit {(0.0.0.0.), and the ADR
LED lit.

2. Move the display 10 the element 10 be altered using the NXT cr PRV key or
Search function.

3. Enter the new lcgic element, for example: OR, SHF, 2, and 5 (OR 25).

4. Select the Enter (ENT) key to cause the change lc occur. The new logic
element you have entered will take the piace of the previous logic at that
memary localion. The next address will be automalically displayed.

5. If the new element is not tc be entered aor an error has been made in its -

construction, depressing the Clear {CLR) key will cancel the new logic and
return the display to the address of the examined slement.
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CELETE ONE LOGIC ELEMENT — This sequence of operation allows you 10
remove one logic element from the grogram in user memory. After installing the
crogrammer. place the mode swilch in the PRG postion. Observe or perform the
following actions:

1. The programmer wifl display address zero indicated by four zero digits in the
display. with decimal points to the right of each digit (0.0.0.0.), and the ADR
LED fit.

2. Move the display to the element to be deleted using the NXT or PRV key or the
Search function.

3. Seleclithe DEL key. Nolice thal the Address:Data display hasa small "d" in the
left digit of the display.

4. Tcconfirm thatthe Delete operationisio be executed. selecl the PRV key. The
next address will be displayed after the Delete is performed. The remaining
user logic will automatically move back one address location (nearer o
0.0.0.0.) to fill the emply memaory.

5. To cancel the Delete cperation, select the CLA key (before selecting DEL).
The display will revert to the element being considered for deletion.

CLEAR ALL MEMQRY — This programming sequence should only be used when
the entire contents of lcgic memory are to be cleared. After installing the pro-
grammer, place the mecde switch in the PRG position. Observe or perform the
following actions:

1. The programmer will display address zero indicated by four zero digits in the
display, with decimal points to the right of each digit (0.0.0.0.), and the ADR
LED Iit.

2. Selecl the key sequence CLA, SHF, 3, 4, 8.
3. Select the DEL key; the display will change to -

4. Toexecute the clear function and cause all logic elements to be removed from
user memory, depress the NXT key.

5. Tocancelthe clear function, the CLR ey can be depressad belore depressing
NXT.

INSERT ONE LOGIC ELEMENT — This sequence of operation allows you to insert
one logic element betwean two existing program steps in the user program. After
instaliing the proegrammer, place the mode switch in the Program position. Observe
or perferm the following actions:

1. The programmer will display address zero indicated by four zero digits in the

digplay, with decimal points to the right of each digit (0.0.0.0.), and the ADR
LED Iit.
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2. Move the dispiay to the element that will be alter the location at which the new
element is to be entered. This can be done by using the NXT or PRV key orthe =
Search function.

3. Enterthe new logic element, for example; AND, SHF, 1.0, and 4 {AND 104). -

4. Select the Insert {INS) key to cause lhe change 1o occur. Nolice that the
address display has a small "I in the left digit of the display.

5. A confirming keystroke is required to ensure that the inserl action by the
operalor 15 valid. To confirm the inser, select the NXT Key. After the insert is
performed. the display will show the address of the next logic element. -

MONITOR I'© STATUS — This operation sequence allows you to monitor the

status (ON or OFF) of references. A total of 16 /O reterences can be monitored at

any one time, beginning with the lowest address in the group with the reference

selected by the operator. Each reference is within a group of 8 references. The IO

status of the group containing the selected reference, plus the next higher group of -
8, is displayed. After instailing the programmer, place the mode switch in the RUN

position. Observe or perform the following actions:

1. The programmer will disptay the address zero indicated by four zero digits in
lhe display, with decimal points ta the right of each digit (0.0.0.0.), and the ADR
LED lit.

2. Enter any reference to be monitored. For example, to monitor the real time
status of references 020-027. or any one reference within thal group, the
following keys can be selected: SHF, 2 and Q.

3. Select the Monitar function {(MON). Note that the snift is still in effect (selected
in previous step) causing the AST key o select the monitor function.

4. The display will revert tol ltollowed by the lowest relerence (e.g. 020) in that
group. If the 1:0 references to be monitored are assigned to a madule located
in & 5 or 10-slot expansion rack, the references can be for a 4, 8, or 16 point
module. If the module is a 4-point module, the status of the first 4 1/0 points are
real world outputs and their operating status will be displayed. The 4 higher
reterences cannot be used as real world cutputs, but can be assigned 1o
internal coils. The 4 monitor LEDs normally assigned to the 4 higher refer- —
ences in this group will aiways be OFF.

The stalus of an 8 point module (for example, 030 to 037) is indicated by the

first 8 LED's (AND, OR, STR, .. .. SR) and the next module's status, if an 8

point (for example, 040-047) will be indicated by the last 8 LEDs (MCS, MCR,
SHF....7). Inthe case cof & 16-point module, the status of all 16 paints will be
conseculively displayed (030 to 037 and 130 to 137)). Nole that this is the only -
valid 16-point reference that can be used with a Series One Junior PC.
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5. Deopressing the NXT or PRV keys will cause the address display to increment
or decrement 1¢ the next or previous group of 8 statuses or module, if in an
expansion rack. All discrete references can be examined. The display returns
to zero after the highest reference has been examined.

MONITCOR TIMER OR COUNTER STATUS — This operation seguence allows an
operator to monitor the curren! accumulated value of a timer or counter. After
inslalling the programmer, place the mode switch in the RUN position. Observe or
perform the follewing actions:

1. The programmer will display the address zero indicated by four zero digits in
the display. with decimal peints to the right of each digit (0.0.0.0.}, and the ADR
LED lit. .

2. Enter the timer or counter reference to be monitored. For example, to monitor
the operating status of timer 601, enter SHF, 6, 0, 1). If a counter had been
assigned reference 601, you would then be monitoring the slatus of counter
60 1. The valid reterences forlimers or counters are 600 1o 624 The high speed
counter reference is 624. Relerences 620, 621, 622, and 623 are reserved for
future use. Remember, each valid reference can oe assigned to only 1 timer or
1 counter.

3. Select the Monitor function (MON). Mote that the shift setected in the previous
step is still in effect causing the AST key to select ihe monitor function. If the
selected reference is not used in the program, error code EO1 will be
displayed.

4, The display will contain the current content (accumutated value) of the selec-
led timer or counter. Timer values will be displayed in tenths from 000.1 up to
999.9 and counter values will be 0001 to 9989. The Logic Cisplay will also
show the two least significant cigits of the timer or counter reference (for
exampie, 01 for timer or counter 601).

5 The NXT and PRV keys move the display to adjacent timer or counters. Any
timer or counter not actually used in the logic cannot be disolayed.

DISPLAY A SPECIFIC ADDRESS — This operalion sequence allows you to select
and display a specific memory address (locaticn) and the legic conlent of that
address. After installing the programmer, place the mode switch in the RUN or PRG
position. Observe or gerform the following actions:

1. The pregrammer will disptay the address zero indicaled by four zero digits in
the display, with decimal paints to the right of each digit (0.0.0.0.}, and the ADR
LED lit.

2. Enter the memory address to be observed. For example, if the lcgic comained
in address 36 I1s 10 be observed, SHF. 3 and 6 would be selected.

3 The NXTkeyisthen selected and the display will contain the selected address.
To display the content of this memory address, the NXT key s depressed a
second time.

4. At any time, selecting SHF then NXT will cause the display 10 go to address
0.0.00

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-90503 Operation 4-18

FORCING I'O REFERENCES — The operation sequences descnbed in this
paragraph allow you to force an Input or Qutpu! reference either on or off. Forcing -
the stale of | O references provides a convenient method of tesling the operation of
field devices and debugging the logic in the user program. If an input ¢r oulput 15
forced on or off, it will remain in the forced state for 1 scan of the CPU. The
programmer must be in the RUN mode to force | O, After installing the programmer,
place the mode switch in the RUN positicn. Perform the folicwing to ferce | ©
references,

1. The programmer will display address zero indicated by four digils in the
display. with decimal pcints 1o the nght of each digit (0.0.0.0.), and the ADR
LED lit.

2. Enter one of the following sequences to force an IO reference either on or off
as required:

® To torce a specilic | O relerence ON, enter 1he seguence:
SET, SHF, XXX () O reference). ENT

@ To force a specitic 1Q reterence OFF. enler the sequence:
RST, SHF, XXX (1O reference). EMT -

3. Repeat the above cperation for other 1'C references lo ce forced.
WARNING -

WHEN FORCING INPUT POINTS WITH THE SET SEQUENCE,
WHICH FORCES THE INPUT TO THE ON STATE, THE PHYSI-
CAL STATE OF THE INPUT MAY BE OVERRIDDEN., IF THE
FORCED SET OCCURS IN THE USER LOGIC PROGRAM BE-
FORE THE INPUT IS CHECKED IN THE SAME )/O SCAN, THE
SET STATE WILL TAKE PRECEDENCE AND COULD CAUSE -
AN OUTPUT TO BE TURNED ON AT THE WRONG TIME.
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OPERATION WITH PERIPHERAL DEVICES

Severat peripheral devices are availatle for use with the Series One Junior PC. The
Programmer 15 required for operation with the tape recorder. when recording user
programs. The tape recarder connects 1o the Programmer through the Pro-

- grammer s 1ape port. The tape port s located to the nght of the mode switch and 1s
labeled TAPE. The rest of this chapter describes the operation of these peripherals.
which are listed below:

Audio Tape Recorder Various models
Printer Interface Unit Catalog Number ICE1OPER151
Plug-on PROM Writer Catalog Number IC610PER 154

TAPE RECORDER CPERATION

Most audio tape recorders with auto-level! control can be used with the Series Ore
Junior PC. It is recommended that the recorder also be equipped with a counter to
allow multiple programs to be recorded on tapé. Units such as General Eleclric
model 3-5158A have been tesled and found lully compatible with the Senes One
Junior. The tape recorder allows three functicns to be performed: (1) record a
program onto tape, (2) load a CPU or peripheral from tape, and (3) veniy the content
of a tape. The operation of each of these functions is described below in a
step-by-step manner. All 700 words of logic memory are recorded on tape.

A 2 5toot (0.75 meter) audio cable (Catalog number IC610CBL151), which is gray
with ared tracer, is supplied with the programmer. This cabie 1s used only with atape
recorder and cennects i1 1o the tape pert on the programmer. A sohd gray cable s
supplied with the stand-alone Printer and the stand-alone PROM Writer for con-
necting those devices 1o the tape port.

Recording A Program
1. Install the Programmer and apply AC power 10 the Series One Junior PC
2. Turn the mode switch on the Programmer to the LOAD position.

3. Apply AC power to the tape recorder. Venty presence of the wrile protect 1ab
on a casselle and insert the cassette, If the write protect lab is not inplace. data
entered on the tape may be inadvenently erased.

4. Adjust the tone control to its highest position.

5. Connectthe Programmer (TAPE port) 1o the tape recorder (MIC input) with the
2.5 1t (0.75 m} audic cable (gray with red tracer).

6. Rewind tape to the beginning or lo the desired record position If multiple
programs are 10 e placed on one tape. Programs require approximately 1.5
minutes (700 words) of tape per orogram.

7. For identification ¢f a program, if desired. enter a four digit number
(CCC0-9999) on the Programmer. When tape is accessed later to load the
CPU, this number can oe used 10 identity the correct program prior to altering
CPU data. If a program number is not as expected, the operator can terminate
the load operation and get the correct tape without loss of existing program nor
delay incurred by loading a wrong program. However, this identificalion
number is opticnal.
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8. Begin the tape recorder operation by depressing the RECORD button (and
PLAY if required by the tape recorder). -

9. Depress the WRITE key on the Programmer. The record operation will now
begin.

10. If after following all instructions, reliable operation cannot be oblained. iry
operating the recarder with batteries,

11. When the record Is complete, the Programmer will display End in the Address:
Data display and the ON/OFF LED will be off. Stop the recorder and note the
counter posilion so that the amount of tape used for that program can be
determined.

12. Depress lhe CLR (Clear) key on the Programmer to end the record operation.
13. ltis recommended that the tape be rewound 1o where the record began and
that the Verily operation described beiow be performed 1o ensure data
integrity.
Verifying A Program
1. Install the Programmer and apply AC power o the Series One Junior PC.

2. Turn the mode switch en the Programmer 1o the LOAD position.

3. Apply AC power 10 the tape recorder and insert the casselle conlaining the -
program to ce verified.

4. Adjus! the tape recorder’s volume control fo the maximum setting. Adjust the
tone contrel to its highest selting.

5. Connect the Programmer (TAPE pori) 1o the tape recerder (EAR input) with
the audio cable (gray with red tracer). —

6. Rewind the tape o the oeginning of the previously recorded program. The lape
can also be on the blank area prior to ihe program, but noton another program.
Enter the program identilication number (it previously recorded). -

7. Degpress the CHECK key on the Programmer to select the verify operation.

8. Start 1he tape recorder by depressing the PLAY button. The verity operation
now begmns.

9. Any errors detected during the verify operation are indicated by an error cede -
being displayed on the Programmer’s Address/Data display. Error code E21
indicates that the tape has an internal party error. £25 indicates a mismaltch
between the conlent of the tape and the CPU logic memeoery, E28 indicates that
the play level is wrong and the verify operation snould be stopped. volume
adjusted. and the operation restarted (from step 6 above).
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10.

11

14.

16.

Setling of the volume control is critical for praper operation. The error ccde
displayed for an incorrect (low) volume control setting is E28. Figure 4.4
illustrates the area of the volume control available for a proper setting.

RECOMMENDED
MIN SETTING MAX
VOLUME } VOLUME
W/

SECOND RANGE (NOT RECOMMENDED)

Figure 44 VOLUME CONTROL RANGE SETTING

With some recorders, there are two ranges where the signal leve: appears to
be acceptable, one near the middle and one near maximum volume. The
setting near maximum volume should not be used. The CPU will indicate that it
is acceplable; however, an unacceptable amount of clipping distortion may
occur in this area with some recorders.

Find the correct position tor the mid-range of the acceplable volume control
during the beginning or header portion of the tape. Some experimenting may
be necessary. The curation of time for the header is about 12 seconds. It is
impartant to choose the lower of the two ranges far the volume control setting if
they both exist (see 10 above). For the recommended General Electnc
recorder this is al about 80% of the full maximum setting. Mark the proper
sefling with paint or some other method of identitication.

. If the volume control has been correctly sel befare the end of the header, the

programmer disptay will be blank, and the lower right number 7 LED will turn
on dimiy. Before the end of 1he header the LED will turn off. A few seconds
later, F will be displayed. indicating that the program has been founa.

. During the adjusting process in 11 above, the data from the tape may not be

valid if the adjusiment is not performed quickly enough. The tape loading
should be repeated with the correct volume control setting. To clear the CPU
to restart the loading, it is necassary 1o either power-down the CPU or remove
the Programmer from the CPU, then reattach and depress the Clear key.

When the verify is complete without error, the Pragrammer will display End in
the Address‘Data display.

. Stoptherecorder and cepress the CLR (Clear) key on the Programmer to end

the verity cperation.

The verify operation will require approximately the same time as the record
operation, which is about 1.5 minutes.

PC-51-82-0065
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Loading A Program
1. Install the Programmer and apply AC power to the Series One Junior PC
2. Turn the mode switch on the Programmer to the LOAD position. -

3. Appiy AC power to the lape recorder and insert the cassette containing the
required program. -

4. Adjustthe volume control to the sething determined during the verify operation.
Adjus! the 1ane control to its highes! setling. -

§. Connect the Programmer {TAPE port} 1o the tape recorder (EAR input) wath
the audio cable (gray with red tracer).

6. Rewind the tape to the beginning of a creviously recorded program. Tape can
a'so be on the plank area prior to the pregram, but not on anotner program.
Enter the program identfication number {if previously recorded).

7. Select the READ key on the Programmer !0 eslablish the load operation.

8. Start the tape recorder by depressing the PLAY key. The load cperation now
oegins.

If the CPU detects a program number different than the ane entered in step 6,
the programmer wili beep and the display will show PA— [—.

9. Ifthe wrong program has been selected, the load operation can be aborted oy
slopping the recorder and powering-down the CPU or remove the programmer
fram the CPU, then realtach and depress the CLR key.

10. Any errors detected curing the load operation are indicated by an error code
betng displayed on the Programmer's Address‘Data dispiay. Error code E21
indicates tne tape has an internal parity error. A steady E28 indicaies the play
level 1s wrong and the load should be stopped, velume adjusted, and the
operation restarted (step 6 abcve).

11. When the load is complete with no errars, the Programmer will display End in
the Address-Data dispiay and the ON/QFF LED will be off. Stop the recorder
and depress the CLR (Clear) key on the Programmer 10 end the load
operalion.

12. The lcad operation will reguire approximalely the same lime as the recard
operalion, which is about 1.5 minutes.
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PRINTER INTERFACE UNIT

Tre Printer Interface Unit (catalog number ICG10PER151) provides an interface

between the Series Cne Junior PC and a printer for the purpose of prowiding a

convernient means of obtaining a hard-copy printout of the program residing in the
- PC's user memory. It can aiso be used with a Series One PC. The format of the
printout is switch selectable and can be either Beoolean {mnemonic) or ladder
diagram format. Many readily available, inexpensive printers, including those com-
monly used with personal computers can te used with the Printer Interface Unit for
the printout.

A B (2m) Printer Interface cable and an external power supply cable are included
with the Printer Interface Unit. Printer Interface Unit Specitications are listed below

- in Tabte 4.4 -
Table 4.4 PRINTER INTERFACE UNIT SPECIFICATIONS
- Qperating Temperature 0° 10 60° C (32° to 140° F)
Storage Temperature —10°to 70° C (14° 1o 128° F)

Humidity {non-condensing) 5 to 95%

Required Operating Power  +5 VY dc = 5%, 300 mA (minimum}
{Supplied either internally from the
CPU or from an external power supply)

Dimensicns 5.7 x 4.7 x 1.5 (145 x 120 x 38mm)
- Weight 11.68 0z (330 g}

Printer Interface Centronics (Paraliel)

Printing Capacity Ladder Diagram Listing

(maximum) 13 contacts and 1 coil per line
- 16 lines per page

Becelean Listing
200 steps per page {4 lines with 50
steps in each line).
700 steps maximum

Table 4.5 iists the requirements that a printer must meet for use with the Printer
intertace Unit.

Table 4.5 PRINTER REQUIREMENTS

o Must have a Centronics interface
o Capatle of generaling ASCII character code 7C H (Hexadecimal) as a ~
& Must respond to conirel codes:

CE H {80) — Expanded print ON

OF H (8l) — Compressed print ON

12 H {BC2) — Compressed print OFF

14 H (DC4) — Expanded print QFF

- ® Musi be capable of printing 132 columns; however, if an BQ column prisder can
respond lo the Sl (OF H) control code 1o allow 132 or more characters per fing, it can
be used. This type ol pnnler, when used with the Printer Interdace Unit, will pont
campressed characters. A choice of either normal (132 column} pnnl or Gomprassed

- (80 celumn) orint 15 switch seleciable.
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e The following prnters have been lested for operalion and can be used with lhe
Frinter Inerface Unit.

General Electric Personal Computer Pninter, mode! 3-8300

Eoscon mocel RP-100

Hewiet! Packard Thinkjet. mede! HP 2225C -
IBM Personal Computer Graphics Printer

Seiko model GP-500

HARDWARE DESCRIPTION o

The Printer interface Unit is a salf-comtained unil that attaches to the Series One
Junior PC. Electncal and physical connecticns Lo the PC are made thrcugh a 26-pin
cennectoer, located on the back cf the Printer interface Unit. The Printer Interface -
Unit 1s attached o the PC by placing its 26-pin connector directly over the mating
connector on the PC and gently pushing down ¢n the unit until itis securely in ptace.

Cennection from the Printer Interface Unit to the selected printer is made through -
the Printer Interface Cable, IC610CBL152A to a 24-pin connector on the front of the

unit. Power1o the unit can be supplied directly through the rear panel cennector from

the CPU power supply or from an external gower scurce capable of supplying =5V

dc ‘v 300 mA. The power scurce, either internal (INT) or external (EXT) is selected

by a 2-position switch locatea on the rear panel. Connection to an external power

source is made through a 3-wire cable supplied with the Prnter interface Unit.

The sequence for operation ¢f the Printer Interface Unit 1s initiated by depressing
pushbutten swilches cn the front panel. Two indicater lights on the frent panel
provigde a visual status of the Printer Interface Unit operation. There are alsc 2
ndicators that provide operating status of the PC. Figure 4.5 is an iflustration of the —
Printer Interface Unit showing the features mentioned above.

I'e) k —

Figure 4.5 FROCNT, SIDE, AND REAR VIEWS OF PRINTER INTERFACE UNIT
TP C 40505
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HARDWARE FEATURES

The Printer Interface Unit front panel has two LEDs located in the upper night corner
used for visual indication of system status. The purpose of the indicators is de-
scribed below.

CPU The red CPU LED is an indication of the status of the CPU in
the PC. This is idenlical to the CPU LED on the Series One
Junior.

ON CPU failure has been detected.

OFF CPU operation is normal.

PWR The green PWR LED is an indication of the status of dc power

being supplied to the Printer Interface Unit.

ON If power is being supplied by the Senas One Junicr's internal
power supply, this indicates that + 5V dcis being produced by
the supply. If the Printer Interface Unit is being powered {from
an external source, the +5 V dc being supplied is within the
specified tolerance.

OFF 5V dc not being supplied cr not in telerance.

The 24-pin connector Jocated on the lower right of the front panel, provides a
connection fram the Printer Interface Unit 1o the selected printer through the Printer
Interface cable, IC610CBL152A.

immedialely o the left of the connector aré 4 pushbuttons used lo initiate operation
of the Printer Interface Unit ta get a hard copy primtout. There are also 2 LEDs used
as status indicators during the set-up procedure

FORM This pushbutton is used to select the format ot the printout,
either a ladder diagram or Boolean listing of the user program.
The pushbutton is an alternate function switch. Each time it1s
depressed, Ihe selected printout format will change.

As the pushbutton is depressed, the color of the LED will
alternate belween green and red. The LED, when green,
indicates a ladder diagram prinlout; when red. indicates a
Boolean listing printout.

PROD This pushbutton is also an allernate function switch. Eachtime
itis depressed, either a Series One Junior or Series One PCis
alternately selected as the program listing source. The selec-
tion must agree with the PC to which the Printer Interface Unit
is atlached.

As this pushbutton 1s depressed, the color of the LED will
allernate between green and red. The LED. when red, indi-
cates selection of Series One Junjor; when green, indicates
selection of Series One.

PRNT When depressed, this pushbullon causes the printer to begin
printing the user program in the selected formats.

STOP When depressed, this pushbutton causes the printing oper-
aticn to stop.
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80/132 COLUMN SELECTION SWITCH

On the night side-panel is a 2-position togg'e switch used for selection of either 80
column printing format {compressed print) or 132 column printing format (normal
prin). The 8C colimn compressed print fcrmat is typicaily used with printers
designed for use wilh personal computers. The selected printer column format
corresponding with the switch positicn 1s printed on the ngnt edge of the {ront panel.
either 80 (towards the top of the unit) cr 132 {tcwards the bottom cf the unit). If
desired, the 80 celumn compressed print format can be selected for use with a 132 —
column printer. The unused space to the right. beycnd the 80th celumn, could be

used for adding comments.

EXTERNAL POWER SUPPLY CONNECTOR -

A connector located an the lower nght side of the unit provides the connecticns to an

external power supply. A mating 3-pin connector with attached wires which are 3

teet {1my) in length, is provided with the Printer Intertace Unit for connecticn to the =
external supply. The celer code for the external power supply cable and speci-

lications fcr the power supply are as follows:

White +5 V dc, £ 5% (rated at 300 mA minimum) -
Black Pewer supgply logic ground
Green Common system ground

POWER SUPPLY SELECT SWITCH

This is a two-position switch located on the toltom of the unit, directly above the
26-pin connector. This swilch s used for selection of either internal or exterrnai dc
power for the Printer Interface Unit. The top switch position is labeled EXT (External)
and the bottom pesiticn is labeled INT (Internal). When used with a Series One
Junicr, the Printer Interface Unit should be powered by an external +~ 5V dc power
supply and the Power Suppiy Select switch set tc EXT, --

SEQUENCE OF OPERATION

As a convenience 10 the user, instructions for using the Printer tnterface Unil are
printed on the front panel of the unit. The sequence of cperalian is described below.

POWER-UP SEQUENCE

The following power-uo sequence should be foliowed after the Printer Intertace Unit
has been properly configured.

1. Power to be supplied by an external power supply.
. Place EXT/INT switch in the EXT pasition.
. Turn off power to the Series One Junior PC.
. Mount Printer Interface Unit onto the PC.

2
3
4
5. Attach Printer Interface cable from connectcr on front panei of unit to printer.
6. Turn on power to the Series One Junior PC.

7

. Turn on power o the external power supply.
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USER PROGRAM TRANSFER FROM PC
TO PRINTER INTERFACE UNIT

Immediately after the power-up sequence has teen completed. the user program
stored in the PC's user memory wili autcmatically begin fransterring to a buffer
memory in the Printer interface Urit. This program transfer will take about 1.5
minutes. When the program has been success!ully transferred. the FORM and
PROD LED indicators wili turn on green. If the program transfer is not successfull,
the LED indicatcrs will either flicker on and off red or neither LED will illuminate. If
after 2 minutes, neither LED turns on, repeat the power-up procedure from the
peginning of the sequence

SELECTION OF PRINTOUT FORMAT AND TYPE OF PC.
Select the printout format, either ladder diagram or Boolean, and the PC maodel.

either Series One Junior or Sernes One, by depressing the FORM and PRQOD
switches as shown in the foliowing table.

Table 4.6 FORMAT AND PC SELECTION

FORM PROD
PRINTOUT TYPE LED ON PC LED ON
Ladder Green Sernes One Green
Lagder Green Series One Junior Red
Boolean Red Series One Green
Boolean Red Series One Junior Hed

START PRINTER OPERATION

Depress PRNT pushbutton. The ladder diagram or Boalean program listing will
begin to print and continue printing untilthe complete program has been listed ar has
been stopped by the cperator.

It at any time, the program listing is to be stopped. depress the STOP switch. When
this is done during a ladder diagram printout, the printout will stop. When the STOF
switch is depressed during a Boolean listing printout, the Boolean listing printout will
stop. the printer will formfeed, and the complete OUTRUTS USED TABLE will be
printed in its entirety,

PRINTING OF ERROR MESSAGES DURING LADDER DIAGRAM LISTING.

If any errors in 1he printing process are detected by the Printer Interface Unit during
printing of a ladder ciagram listing, an error message will be printecd and the printing
may stop. depending on the type of error. Table 4.7 lists the errar messages and
their definitions.
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Table 4.7 LADDER DIAGRAM LISTING ERROR MESSAGES
AND DEFINITIONS -

ERROR MESSAGE DEFINITION _

ROW OVER One rung of logic exceeds 16 lines.

COLUMN OVER More than 13 circuit elements in line

STACK ERROR (SR) Clock or Resel line not programmed in -
Shift Register logic.

STACK ERROR {CNT) Reset line not programmed in Counter
logic.

STACK OVER Pusndown stack using AND STR and -
OR STR functicns exceeds 8 levels.

STACK OVER (MCS) Levels of MCS control exceed 8.

MC ERROR MCR functions exceed MCS functions.

PROGRAM ERROR Any error nol listed in this tabte. -

NOTE

When the ROW OVER or COLUMN OVER error messages are printed, -
lhe printout of the ladder diagram will continue. When any of the other
error messages are printed, a PRINT STOP message will be printed.
the paper will feed and the printing operation will stop.

PRINTING OF ERROR MESSAGES DURING BOOLEAN LISTING

If any errors in the printing process are detected by the Printer Interface Unit during
printing of a Boolean pregram listing, an errcr message will be printed and the
printing may stop. depending on 1he type of errcr. Table 4.8 tists the Boolean listing
errcr messages and their definitions.

Table 4.8 BOOLEAN LISTING ERROR MESSAGES AND DEFINITIONS

ERAROR MESSAGE
INSTRUCTION ~ OPERAND DEFINITION -
“ERRORT Not a valid instruction
7 Incorrect operand _

CROSS REFERENCE PRINTOUT

When the ladder diagram or Boolean printout of the user program listing has been
completed, the printer will formfeed and then begin to print a cross reference printout

of all outputs. The heading of this printout is, QUTPUTS USED TABLE. The outputs
referernced in the user program (real world outputs, internal relays, shift registers

and timars‘counters) will have an annotation mark to the right of the reference -
rumbeyr.

The QUTPUTS USED TABLE will continue grinting until all cutput references have
been printed. This printout cannat be stopped. as can the ladder diagram and -
Boolean listing printouts.
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EXPANDED PRINT FORMAT

When a more complex iadder diagram, using MCS and MCR functions, is lo be
printed out, an expanded print format is used. The starling point of each MCS
function is denoted by a letter, the tirstis A, then B, etc, The letter 1s carried through
o the end of each page and the beginning of the next page. providing a ready
relerence to the continuation of the ladaer logic within the bounds 0! each MCS:
MCR control. As multiple MC S functions and the logic under their control are printed,
- each succeeding group of logic is shifted to the right. When a group of logic under
MCS/MCR control is ended oy an MCH function, (MCR} is printed in the last column
10 the right and the letter corresponding to thal MCS/MCR logic 1o its right.

- PRINTOUT ANNOTATION EXPLANATION

Several items appearing on the printouts in Figures 4.6 and 4.7 are explained for
clarilication. The ladder diagram printout in Figure 4.6 has a circled number (1-5)
nex! to each annotation. which correspands to the number preceding the ex-
planation of each annotation. The circled number 6 appears before an annotation on
the Boolean printout in Figure 4.7. The circted numbers (1-6) are for discussion
purposes onily and do not narmally apgear on a prinlout.

(1) The type of printout on each page appears on this line. either LADDER
DIAGRAM PRINTOUT, BOOLEAN PRINTOUT, or CROSS REFER-
ENCE PRINTOUT.

@ This annotation, V X.X, is the version of the system operaling software
contained in PROM memory in the Printer Interface Unit.

The madel of PC selected by the user as the program listing source will
be on this line, The annotation will be either SERIES ONE JR/SR-10lor
a Series One Junior PC or SERIES ONE/SR-20 for a Series One PC.

@ The page number of the ladder diagram printout or Boolean printout will
appear here as a 4-digit decimal number, starting with PAGE 0001.

Retfers to ladder diagram printout only. This 4-digit decimal number is
lhe user program memaory address at the start of each rung of logic. The
first element in the rung is stored at tha! address. In the example in
Figure 4.6, the memory address of the start of the first rung is 0000. The
first element in that rung is a normally open contact referenced as 000
(reference number is printed directly above the contact). The memory
address at the start of the second rung is 0014, the first element in this
rung is a normally open contact referenced as 010,

(8) Refers to Boolean printout only (Figure 4.7). The # sign immediately
preceding a numerical value in the Boolean printout listing, indicates
thatthe value is areference assigned to anelement at the end of a rung.

Additional expianation for annotation not shown on the axamples

Boolean printout for Series One Junior only. An (E) preceding a Timer or
Counter reference (620,621, 622 or 623) indicates that the referance is for
a Timer or Counter having preset values provided by an externai thumo-
wheelunit. A (Z) precedes the built-in High Speed Counter reference, 624,
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SAMPLE PRINTOUT

Sampie of each of the previously described printouts is shown in the following groug
of figures. For this group of printouts, a simple program was entered into the Series
QOne Junior PC.
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Figure 4.6 SAMPLE LADDER DIAGRAM PRINTQUT
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Figure 4.7 SAMPLE BOOLEAN PRINTOUT
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Figure 4.8 SAMPLE CGUTPUTS USED TABLE PRINTOUT —
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Figure 4.9 SAMPLE OUTPUTS USED TABLE PRINTOUT
(CONTINUED)
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PROM WRITER UNIT

The plug-on PROM Writer unit {catalog number IC610PER154) is a compact, easy
1o use device that connects directly to and mounts on a Series One Junior or Series
One PC. When mounted on the Series One Junior, the PROM Writer unit is used to
write the contents of user memory to a 2732A-2 PROM, thereby providing a
non-volalite means ot user program storage. After being written to, the PROM can
be installed in any Series One Junicr PC as required. Programs stored in PROM
memory will not be lost during no-power conditions.

An additional teature of PROM memory is that different programs can be stored on

individual PROMS for use as required by various applications. Anather function of

the PROM Writer unit is to transfer the user memoery contained in a PROM 1o the -
CMOS memory in a Series One Junior.

On the Series One Junior, the PROM Writer unit physically mounts on the lower left

of the front panel, in the same manner as the programmer. A connector on the lower

left rear of the PROM Writer unit attaches to the connector on the lower left of the

front panel on a Series One Junior. When used with a Series One Junior, the PROM

Writer unit must be powered by an external power supply. The source of power for -
the PROM Whriter unit is switch selectable. Figure 4. 10 is an illustration of the PROM

Wriler showing the lecation of its features, which are described in the text following

the illustration.

Figure 410 PLUG-ON PROM WRITER UNIT FEATURES —

TPK C.AGSCE
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FRONT PANEL FEATURES

The front panel has two LEDs in the upper right corner which are visual indicators of
system status. The purpose cf the each indicator is described below.

- PWR The green PWR LED manitors the status of dc power being
supplied to the PROM Writer unit.

ON if power is baing supplied by the CPU rack, this indicates that
+ 5 V dc is being produced by the suppiy. If the PROM Writer
unil is being powered from an external source, the -5V dc
being supplied is within the specified tolerance.

OFF 5 V dc net being supplied or not in tolerance.

CPU The red CPU LED manitors the operating status of the CPU
module. Identical 1o the CPU LED on the Series One Junior or
a Series One CPU module,

ON CPU failure has been detected.
OFF CPU operation is normal.

The socket on the lower right of the panel is used tc contain the PROM being written
to. The socket is a zero insertion force socket. To insert a PROM into the socket,
push the locking handle up, insert the PROM, then lock the PROM in place by
mioving the handle down te the horizontal position. The PROM should be placed in
the socket with the notch towards the end cf the sacket closest {0 the PWR LED as
indicated by the figure on the panel next to the sockel. Even though the spacing of
the slots in the socket allows easy insertion of a PROM, care should be taken to
ensure that leads on the PROM are not damaged.

Immediately to the left of the socket are 4 pushbuttons and their assaciated LED
- indicators. These pushbuttons are used to initiate operation of the PROM Writer unit
and the LEDs are indicalars for each part of the operation.

BLANK When depressed, initiates checking of the PROM inserted in
- the socket for verification that the PROM daoes not have any
information written into it. To initiate a blank check, the push-
button is depressed. The light will turn on, then off, indicating a
successful blank check. If the light remains on, and the ERR
light turns on, the PROM needs to be erased.

The BLANK light will also turn on, then off during the normal
operation of wriling tc a PROM as indicated by the instructions
printed on the lower left of the unit.

WRITE When depressed, the WRITE pushbutton initiates the se-
guence cf events that causes the user program in the Series
One Junicr CMOS memaory to be wrilten to the PROM. When
the WRITE pushbutton is depressed, the BLANK light will turn
on, then off. Next, the WRITE light turns on, program entry is
executed, then the WRITE light turns off. A blank check and
verify are performed automatically when the WRITE push-
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CMPR During the sequence for writing to a PROM, this light will turn
anwhile the contents of the PROM are being ccmpared to the -
contenls of user memeory in RAM. The CMPR light turns off
when the compare is completed and is good. |f the compare s
not good, the CMPR light will remain on and the ERR light vl
turn on. In addilicn, the contents cf a PROM inserled in the
PROM Writer unit socket can be compared o the contents of
user memory, whenever lhe CMPR pushbution is depressec.

ERR This lightis a visual indication that the PROM wriling operaticn
has not been successiul. [fthe lightturns cn during any porticn
of the operation, an error has occured. it this does hapoen.
depress the ERR pushbutton and repeal the procedure. -

As a convenience (o the user, the PROM Writer unit instructions for writing the
contents of user memory to a PROM are orinted on the lower left of the unil.

SEQUENCE OF QPERATION

The sequence of operation for writing the contents of user RAM memery to PROM
memory is as follows:

WRITE OPERATION SEQUENCE INDICATION
Depress WRITE pushbutton WRITE hight turns on N
Blank check performed WRITE light turns off
BLANK light turns on —
Write 10 PROM BLANK light urns coff
WRITE light turns on
Verify contents of PROM with WRITE light turns off
ccntents of RAM memcry CMPR light turns on
Write sequence sucessiul CMPR light turns off -

The sequence of cperation for transferring the contents of PROM memory to CMOS
memory is as lollows (the CMOS memory should be cleared first): _

PROM TO RAM OPERATION SEQUENCE INDICATION

Depress WRITE and CMPR pushbutton WRITE light and CMPR light —
at the same time. Contents of will turn on.

PROM will be transferred 10 RAM

memgry in the PC.

Contents of PROM and RAM memory WRITE light turns off.
are comoared.

Compare gocd. Sequence of CMPR light turns cff ~
operation complete.
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*If an error i detected during the compare operation, the CMPA light will remain
on andthe ERRA lightwillturn on. The error can be clearec by depressing the ERR
pushbutton. When this is done, the ERR and CMPR lights will turn off. If an error
is indicated, repeat the operation.

EXTERNAL POWER SUPPLY CONNECTOR

A conneclor located on the right side of the PROM Writer unit provides the
connections to an exiernal power supply. A mating 3-pin connectar with attached
wires 3 feet (1m) in length, is provided with the PROM Writer unit for connection to
the external supply. The color code for the external power supply cable and
specifications for the power supply are as lollows:

White +5V dc, + 5% (rated al 0.5 amps)
Black Power supply logic ground
Green Common systemn ground

POWER SUPPLY SELECT SWITCH

This is a two-position swilch located on the bottom of 1he PROM Writer unit, directly
above fhe 26-pin connector. The swilch is used for selection of either internal or
external dc power for the PROM Writer unit. The top switch position is labeled EXT
(External) and the bottom pasition is labeled INT {Internal). When used with the
Series One Junior, the PROM Wriler unit must be powered by an extérnal + 5V d¢
power supply and the Power Supply Select Swilch set to EXT. When used with a
Series One PC mounted in a high-capacity rack, power ¢an be supplied internally
and the Power Supply Select Switch is set to INT.

TIMER/COUNTER SETPOINT UNIT

The Timer/Counter Setpoint Unit {IC609TCU100) provides an alternative method of
entering a preset value for a limer or counter. A Timer/Counter Setpoint Unit mounts
on a Series One Junior basic unit and plugs inlo the same connector as does the
hand-held programmer. The Timer/Counter Selpcint Unit can also be connected
remotely by using the 5 foct {1.5m) remote programmer cable, IC610CBL102. With
the unit mounted on the PC, the hana-held procgrammer can then be mounted on top
of the Timer/Counter Setpoint Unit, thereby providing a convenient way (e monitor
the operation of timers or counlers. The physical size of the unit is the same as the
Data Communications Unit, Printer Interface Unit and the PROM Writer Unit,
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Figure 4.11 TIMER/COUNTER SETPOINT UNIT

There are four 4-digit thumbwheel switches on the unit, which provides a convenient
means of entering a 4-digit BCD value inlc each of 4 specific internal locations inthe
Series One Junior PC for use as Timer/Counter preset values. When the BCD
preset values have been entered inlo the PC, they are retained in the PC's memory
as presels, even though power is removed from the PC and the unit is removed.

TIMER/COUNTER SETPOQINT UNIT SPECIFICATIONS -

The following table contains general specifications for the Timer/Counter Setpoint
Unit.

Table 4.9 TIMER/COUNTER SETPOINT SPECIFICATIONS

Number of Circuits 4 {4 BCD digits per circuit) -
Timer/Counter References 620, 621, 622, 623
Preset Values Timer: 0.1 to 999.9 seconds
Counter: 1 to 8999 events -
Ambient Temperature 0" to 50°C (32" to 122°F)
Storage Temperature —20°to 85°C {—4° 10 185°F)
Humidity (non-condensing) % 10 95%
Operating Power Supptied internally from the PC
Environment Caonsiderations No corrosive gases

TPR.A41672
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REMOTE MOUNTING OF TIMER/COUNTER UNIT

A Unit Mounting Bracket, IC610ACC180, is available which allows mounting of the
Timer/Counter Setpoint Uniton the outside of a panel or console. The Unit Mounting
Bracket consists of a mounting bracket, connector clamp and a cable clamp. The
Timer/Counter Setpoint Unit mounts on the bracket, secured by two captive screws
on the unit. The unit connects to a Series One Junior PC through the round 5 foot
{1.5m) remote programmer cable, IC610CBL102.

REFERENCES FOR THE TIMER/COUNTER SETPOINT UNIT

The Timer/Counter references for the memory locations into which the BCD values
are antered in the Series One Junior are 620, 621, 622 and 623. Each of the
references refer directly tc a memory location in the CPU that accepts one 4-digit
BCD value as it is entered with each 4-position thumbwheel switch. Each thumb-
wheel position represents one BCD digit, with the least significant digit being the
position o the right.

Since all four BCD values are read into the PC each scan, dis¢retion must be
exercised when changing any values when the PC is running, since undesired
intermediate values could be read by the CPU and used during cne or several
scans. It is recommended that the following CAUTION be followed.

CAUTION
WHEN MOUNTING OR REMOVING THE TIMER/COUNTER
SETPOINT UNIT, BE SURE THAT POWER IS TURNED OFF.
IF A SWITCH POSITION (VALUE) IS CHANGED DURING
OPERATION, AN INCORRECT VALUE MAY TEMPORARILY
BE READ INTO THE CPU.
EXAMPLE OF USING THUMBWHEEL INPUTS

The following example of a ladder diagram rung shows how the Timer/Counter
Setpoint Unit is used to enler a preset value into a Timer.

Tirmer 620 uses

Wi Ihumtswhesl daa
> T620 for its praset
T620 STR 10 value. The BCD
/l _— AND NOT TMR 620 number selecied on
TMR 620 the fhumbwhee! will

be 1he presel value

Figure 4.12 EXAMPLE OF LADDER LOGIC FOR
TIMER/COUNTER SETPQOINT UNIT
TRK.A.41380
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CHAPTER 5
- PROGRAMMING

INTRODUCTION

One of the advantages of any PC is its ability 10 be programmed or tailored

specitically 1o the needs of an application. If the applicalion reguirements change,

the PC can be regrogrammed to fit the new application, This chapter prowides the

infarmation needed by a user in order {0 develop or modify the logic withinthe Senes

- One Junior. Discussions in this chapter include the basics of CPU operation
necessary to develop a proper logic program. the theory behind each function.
examples of how tha! function can be used. and slep-by-step entry of sample
programs.

PROGRAMMING REFERENCES

Whenever programs are entered into any PC, they must contain reference num-
pers. These references help ‘o telt the CPU what exact function is desired. For
example, which pushbutton controls the starting of which motor? Which timer are
you referring ta? Which step of the sequencer do you want this output on? Refer-
ence numbers are a vital part of programming. In the Series One Junior, the
reference numbers are octal based. They startat 0 and go up to 7, then jump to 10;
after 77 the nextvalue i5 100. They look like traditional decimal numbers, except the
digits 8 and 9 are nol used. Table 5.1 summarizes the various reference values and
their significance in the Series Cne Junior .

Tabte 5,1 PROGRAMMING REFERENCES

REFERENCE OCTAL VALUE DECIMAL QUANTITY
1'Q Points 96 total
Basic Unit Inpuls 000-0t6 15
Basic Unit Ouiputs 017-027 9
Expansiocn Unit Inputs 030-047 16
Expansicn Unit Qutputs 050-061 10
Expansion Back 'O 030-137 72
Internal Colis 160 tctal
Non-Retenlive 140-277 36
Retentive 300-372 59
Set Retentive Ccils 373 1
First Scan Resel 374 1
0.1 Second Clock 375 1
- Disahle All Qutpuls 376 1
Back-up Battery Stalus 377 1
Shift Register 140-372 155 (folal steps)
Timers and Counters 600-623 - 20 (4 digit)
High Speed Counter 624 1
Sequencers 600-623 20 (1000 steg)

" Timer and Counter references 620, 621,622, and 623 are reserved for use with the
Timer/Ccounter Setpoint unit.
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INPUT/QUTPUT REFERENCES

Relferences assigned fo inpu!s and outpuls for the basic Series One Junior PCs are
fixed for each unil. Those are the oniy vaiid references and are marked on the unit
adjacent to each field wiring terminal. There are atotal of 15 inpuls and 9 outplts for
each basicunit. [f the [ O requirement for a system 1s greater than 24, an expans:on
unit or expansion rack can be added. Expanston units have up to 26 | O points.
allowing a total of 50 10 a system. An expansion rack connected 0 a basic unit can
have up 1o 72 +-Q. providing a system total of 6 1. O. The valid |- O references lor an _
expansion rack are listed in Table 5.1. The assignment of 1'O references to inpu!s

or oulputs in an expansion rack depends an the type of module. either input or

output, placed in each of the 1 O slots.

USE OF INTERNAL COILS

The internal coils are control relays used 1o controt fagic in the user program in the —
Series One Jumior PC; however, ther stalus cannot be provided directly to the 1 O
section. Retentive relays are specialized internal cotls that have their ON or OFF
status relained duning time periods that the PC 15 not operating such as during loss
of AC power. They use dual operations (sel or reset) similar to hard-wired latching
relays.

USE OF THE SPECIAL PURPOSE COILS -

Imternal cois 373 through 377 are special purpose colls, in that they will aiways

perform specific internal functions and provide useful internal status. Relerence 373

must be programmed into user memory address 0000 using a SET 373 or an OUT

373 instruction in order o specity internal coils 300-372 as retentive coils. If this is

notdone. the internal coils 300-372 will be non-retentive. Coil 374 is afirst scan resel

or power-up indicator. Ccil 375 provides a convenient method of grogramming a C. 1 —
second clock pulse. Coil 376 can be used 10 inhibit all hargware outputs, that is.

outputs connected to user devices (programmed with an QUT XXX instruction). Coll

377 is an indicator of the status of the back-up battery.

SHIFT REGISTER REFERENCES

The next group of references are used by the shift register. A total of 155 steps are -
possible. Notice that the shift register references include both the non-retentive coils
{14010 277) and the retentive coils (300 to 372). They can be used as ane large shift
register or a group of smaller shift registers {far example, 4 with 30 steps, 1 with 25
steps and 1 with 10 steps) as long as the total number of steps does not exceed 155,

TIMER AND COUNTER REFERENCES

The references 600 to 623 are reserved for use with timers and counters. Refer-
ences 620, 621, 622, and 623 can only be used with the Timer/Counter Selpoint
urut. Any mix of timers or counters totaling 20 can be used in any Series One Junicr
PC. Counters can also be programmed to control up to 20 sequencers each having
upto 1000 steps. Counters are retentive upon power failure. The reference 624 is a
special one, in that it is reserved specifically tor the built-in nigh speed counter.
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FLEXIBILITY IN USING REFERENCES

Althaugh references are assigned to specilic functions as shown in Table 5.1, there
is flexiolity in their use. | O references not used by the hardware ! O secticn (for
example, no module insarted Into a slot in an expansicn rack or circutlt not wired up)
can be used as internal cois. If expansion is ptanned for the future. sufficient
references to supgart that expansion should be reserved and not used in the current
pregramming. Relentive ccils can also be used as internal coiis If their retentive
function i3 not required. However, typically the unigue value of retentive relays does
nol justify their sacrifice for a few internal coils

CPU OPERATING PRINCIPLES

Befcre discussing the delails of programming and how to use the references. some
details cn the internal ocperaticn of the CPU can be uselul. The majority of Series
Onrne Junior applications can be solved and programs developed without con-
sideration of the internal structure of the CPU. However, some applications can be
more efficiently scived if knowledge of the CPU operation is applied while the
orcgram is being developed. The basic operation of all PCs is referred 1o as a
scanning functicn. There are hundreds of decisions tc be performed in any program.
and the CPU can not do all of them simultaneously. Similar to any electronic
processor, il dces things one al a time. However, the speed of performance
intarnally, makes the external results appear to have all cperaticns acccmplished at
once.

CPU SCANNING

The term scan is a method of dascribing how the CPU performs its assigned tasks
(see Figure 5.1). it begins at the first function, such as a relay contact, entered inlo
lhe beginning of memary (address 00CC). It proceeds seguentially through all
memory addresses performing all functions entered by the user (for example relay
contacts, tmers, latching relays, counters, sequencers, shift registers, etc.) until it
reaches either the end of memaory {address 0700) or the end of the pregram as
entered by the user.

During the scan the logic sets or resels coils, according to the logic program entered
by the user. The status of these coils is immadiately available 1c the next logic
function, Atthe end cf the logic scan, the CPU gets input dala from the input modules
and provides new cata to output modules. Then, the programmer if ccnnected, is
serviced by making logic changes and/or updating its display. After servicing the
programmer, the CPU performs a check ol its internal hardware and resets the
watchdog timer, Tha walchdog timer is & hardware timer set at 100 ms (mif-
liseconds) 10 ensure that memory or internal circuit faults do not cause the CPU to
enter an endiess loop because of hardware failure. If a scanis not completed at least
once every 100 ms (lypical scan time for 700 words is 40 ms), the hardware will shut
the CPU down and turn the outpuls QFF.
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L !

Figure 5.1 CPU SCANNING SEQUENCE —

Finally, any forced /O will be entered. With successiul completion of the internal

checks, the CPU goes back ta the startof the scan and continues its scan at address

0000. This repetitive scanning operation is performed as long as power is applied -
and the CPU is in the RUN mode.

The scanning operation is basic to PC operation and should not be overlccked. It

provides a very uselul verification of the CPU’s reliability. The scanning operation -
also provides a fixed and definable sequence of logic decisions. Funclions are
solved in the order programmed and the results of ane function (for example, coil,
timer, shift register, etc.) are immediately avalable internally 1o the next logic
element.

PROGRAMMING THE SERIES ONE JUNIOR

The basic programming language for the Series One Junioris a simpte relay ladder -
representation based upcn standard Baoclean (mnemanic) functions (AND, OR, and
NQT). Throughout the discussion ¢t programming, examples will be used to
illustrate the function just described. The illustration of the hand-held Programmer in
Figure 5.2 can be used as a reference while going through the examples. Specific
key seguences are illustrated so that the user can enter and demonstrate the
example. A short-hand notation is also provided, which is recommended as an easy
method to document your program. A complete discussion of the programmer is -
provided in Chapler 4; however, a brief overview ot important keys is presented here

10 improve the user's understanding of the examples.

PC-S51-83-C204
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Figure 5.2 PROGRAMMER
PROGRAMMER KEYS

The keytoard has both upper and lower case functions similar to a typewriter. The
numerical keys are accessed by first selecting \he SHF (Shift) key located in the
upper right. Once depressed, the SHF LED is lit (display center right) and then the
appropriate numerical digit(s) can be selected. The shift function is latched and will
be released only by selection of an ENT (Enter) or CLR (Clear) key. The SHF key
does ot have to be held. The display window in the upper left reflects either address
or data information {not both) as the operation progresses. Typicaily. as keys are
selected, their respective LEDs will light to display the function selected. The F and
R keys on the ICBt10PRG105 programmer are not used by the Seres One Junior.
Other frequently used keys are as follows:

KEY FUNCTION

AND Place referenced status in series {AND) with previously en-
tered logic.

OR Place referenced sfatus in parailel (OR) with previously en-
tered logic.

STR STaRt new rung of a ladder diagram.

NOT NOT or invert {make normally cicsed) the referenced contact.

QuT QOUTput logic status to a coil, either real-world output or
internal cail.

TMR Selects a TiMeR funclion.

CNT Selects a CoulNTer function.

SET SET latching relay or shift register status.

MCS Master Control Start — begin control of master control relay.

MCRH Master Centrol Reset — end contro! of master control relay

SR Shift Register — selects a shift register function.

RST ReSeT a latching relay or shiff register status.

TPH.A.41939
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BASIC LADDER DIAGRAM FORMAT

Figure 5.3 illustrates 2 rungs of a typical fadder diagram. Between two vertical power
rails to the extreme !eft and right, contacts are placed in horizontal sirings cr ines.
Adjacent lines can be connected belween contacts by a vertical line o allow logic to
be solved in parallel. The horizantal strings (series) of contacts are equivalent to
ANDs. For example, the first line can be described as A and B and C must occur
belore coll X is energized. Any one reference can prevent the coll from energizing.
Similarty, vertical contacts are in parallel and programmed as ORs. The second line
is described as D or E or F, and will energize coil Y. Any one reference ty itself can
energize col Y. in the Series One Junior, there is no internal imit on how many
contacts can be placed in series, nor how many in parallel. However, as a practical
imit for ease of programming and sysiem documentation, it is recommended that a -
honzontal string be limited 10 nine conlacts and a vertical array (o seven parallel

lines.
I——CONTACTS—\
A B C X
I | | | -
0 | ]

— O—t
: el AN
’—| QUTPUT RIGHT

con POWER RAIL

LEFT
POVVER RAIL

Figure 53 BASIC LADDER DIAGRAM FORMAT

CONCEPT OF POWER FLOW

A key operating feature of PCs is power flow. This is a conceplual flow of electrons

used to visualize the operation of coils, timers and counters, etc. Referring again to -
Figure 5.3, the left hand power rail can be envisioned as "hot” (connected to 115 or
230 V ac) and the nght as its associated "neutral” (connected 10 115 or 230 V ac
return). Coils {for example, X and YY) will be energized (turned ON) if there is a path
for electrons to flow from the left leg to the coil placing the full potential across the
coll. If there is no power (electron) flow, the coil will be de-energized (OFF).

PC-S1-83-0005
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Power always flows from the left tcwards the right and will pass through nermatliy

- open comacts il their references are energized (ON) or normaily closed with
de-energized (OFF) references. Power flow is alsc allowed vertically either up or
down between adjacent lines where parallel connections are programmed. How-
ever, power can NOT flow from right to left at any time through contacts or horizontal
shunts. This fealure simplifies programming and prevents undesired sneak paths.
Haowever, if hard wired relays are replaced by a Series One Junicr, it is possible
some adjustments may be necessary to the logic to either simplify the pragramming
or 1o add sneak paths thal may be a basis for the relays functioning.

UNLIMITED REFERENCES

Another difference between PC programming and hardwired relays is that any
reference such as an input or coil can be used as relay conlacts as ollen as
necessary. Since references are merely a unique series of bits in a word of memory.
they can be programmed wherever and whenever necessary. With PCs, there is no
need to count relay contacts and try to limit individual references to four or less
contacts. There is no need to planto use form C relay configurations to sgueeze two
contacts from one pole. Any reference can be envisicned as a relay controlling many
poles providing both normally open and normailly closed contacts that operate
without any time delay from pole 1 (closast to the cail) to pole 1,000 {furthest away
from cail).

DEVELOPING THE PROGRAM

The first step when developing a PC system should be to define the system by
writing a description of the system functicnal reguirements. A description would
typically consist of block diagrams and written descriplions of the various com-
ponents of the system. Input devices should be defined aleng with outpuis for the
process or machines 10 be centrolled.

The next step would be 1o develop the program required to conirol the system. On a
sheet of paper, layout each rung of the ladder diagram and assign references to
inputs and outputs. The program can alsc be written in mnemonic form (Boolean),
which is how it will be keyed-in when entering the ladder diagram logic using the
Programmer with the Series One Junior.

PROGRAMMING FUNCTIONS

Table 5.2 shows the programming functions available for use when programming
your Series One Junior PC system. In addition 1o the function name (STR. AND,
AND NOT, etc.), the symbol for that function is illustrated. The use of and how to
enter each of these functions is detailed in this chapter.
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Table 5.2 PROGRAMMING FUNCTIONS

HOW TO BEGIN PROGRAMMING —

The easiest way to begin feeling comfortable with programming the Series One

Juniar PC, is to enter ane rung of legic with contacts in series that control a single

coil. Connect input devices (pushbutton switches, limit switches, elc.) and an output -
device {such as a lamp) to the correspanding terminals an the Series One Junior

PC, turn the inputs on and off, and observe the result on the oculput device.

ENTERING A RUNG WITH SERIES CONTACTS -

In the following program sequence, a rung of ladder logic is shown, then the

keystroke sequence required for entering the logic. Notice that when entering a

numerical sequence, the SHF key must be depressed telore the number ar number -
saquence. Inthe example, each keystroke is separated by a comma. Numbers with

more than 1 digit are grouped together far ease of interpretation.

TPK.B.40507
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Turn the mode keyswitch to the PROG (prograrmming) position in order to enter the
logic.

Enter two normally ocpen contacts {1 and 2) in series controlling ihe state of an output
coil (17). Both contacts must be closed 10 turn on the ouiput.

' Z 17 STR, SHF, 1, ENT, AND, SHF, 2, ENT,
|—| OUT. SHF, 17, ENT

When input devices wired to inputs 1 and 2 are closed, output 17 will tum on. The
operating state of the inputs and outputs, either ON or OFF, can be monitored by
abserving the LEDs on the Programmer’s logic display that correspond to the input
or output.

ENTERING THE CLEAR ALL MEMORY SEQUENCE

After observing the operation of the series rung, the rung can be deleted by entering
the clear all memory sequence, or the rung can remain in memcry, with the next rung
starting at the next memaory address. The next memory address, assuming that the
above rung was entered at address 0000, is 0003.

If you wish to clear the contents of memory and start the next rung at address €000,
enter the following key sequence.

CLR, SHF, 348, DEL, NXT

When the clear all memcry seguence has been successiully entered, the rung of
logic that had been enlered will be cleared from memory. Remember, whenever the
clear all memory sequence is entered, the entire contents of memory will be cleared.
Be sure that you want to clear the complete contents of memcry when using this
sequence, there is no recovery.

ENTERING A RUNG WITH PARALLEL CONTACTS

Centinue the simple program entry by entering a normally cpen contact (4) in
parallel with a second normally open contact (20) that references the output cail
(20). In series with these, add a normally closed contact (5), then the output coil.

4 9 20
STR, SHF, 4, ENT, CR, SHF, 20, ENT,
720 AND, NOT, SHF, 5, ENT, OUT, SHF,
20, ENT
TP A 40347
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If an input dewvice, such as a limit switch is wired 10 1nput 4, and the limil swilch is

closed, the outpul would turn on. The normally open contac! referencing the output -
would close and become a seal contact, which would maintain the output in the on
state, even if the imit switch wired to Input 4 were then opened. The oulput could be
wrred aff, & ths example, Oy momeniarily closing a swilch connected to the closed
contact, relerence 5 Since this is a normally closed contact, it would openwhen the
swilch is depressed, and the oulput would furn off. This legic is commonly used as a
molor starter.

ENTERING A SIMPLE TIMER RUNG.

Enter two rungs of Icgic. the first ending with a timer, having a presel value of 30

secands. The second rung nas an output controlled By the state of the imer coll. -
When inpul 111s closed, the limer begins timing up from O towaras the preset value

of 30 seconds. When the accumulated value of the preset reaches 30. the timer coil

will turn an, contact T605 will close, and oulput 25 wil lurn an.

i M T605 -
STR, SHE. 11, ENT, TMR. SHF. 605, ENT.
30 gHF, 30, ENT
T60S

25 STR. TMR. SHF, 805, ENT. OUT SHF.

T-{ 25, ENT -

BASIC RELAY LOGIC (MOTOR STARTER}

With this background on lhe basics of Series One Junior programming, Figure 5.4 is —
an example to further illustrate relay ladder programming. In this example, selected
keys, LED status and whatis seen on the display are included in the illustration. The
references used were selected purely for illustrative purposes and can be adjusted
as necessary o meet your application needs. This is a simple motor starter and seal
circuit with field wiring cennected 1o a basic Senes One Junior PC. Input reference
005 is connected to a start pushbutton, and incut reference 006 is cannected tc a
stop pushbutlon. Fer the oulpul, reference 010 is an output tc & motar starter. The -
pregram does not care whether these input and output modules are 115 Vacor24 V

dc. The STR (Start) key begins a new rung of logic. This example and most that

fcllow assume an emply memary, so the example begins at address 0000.

TPK.A.40347
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c05 cee Q10 STR 005
0———{ i'—i OR 11
ANDNOT 008
010 ouT oo
1 ——
1 COWORDS PER ELEMENT

KEY OM LED'S MSPLAY E’ ON LED'S DISPLAY
[sra] STR AnD AND
[(5w ] STR. SHF AND. NOT
=] STA. SHF 5 AND, NOT. SHF

ENT ADR ocon AND, NOT. SHF 6
OR ENT ADR c003
CR, SHF [Cur ouT
[ OR, SHF 1 | OUT. SHF
o] OR. SHF 10 ]  out.sHF .
ADR coo02 o] OUT, SHF 10

[T ] ADR 0CCa

Figure 5.4 SAMPLE RELAY LOGIC (MOTOR STARTER)
MOTOR STARTER LOGIC DESCRIPTION

The first relerence is entered (STR, SHF, 5, ENT) and a nermally open caentact is
estatlished since the NOT key was not depressed. Relerring to Figure 5.4, the next
functicn moving from the left (contact 005) to the right along the top line cf the logic
rung, 1s a parallel contactreferenced as G10. Parallel icgic is represented by the OR
function, which is selected, followed by SHF, then the desired reference (10) and the
Enter key tc load it into memory. Again moving to the right of the top line, the next
contact is in series with the logic completed so far, therefore, the AND key is
selected (for series logic). Since this contact is normally closed, the NOT key i1s also
selected followed by SHF, the reference 6 and the Enter key.

The final element of this logic is the caoil or output of the rung. Selecting the Cutput
key does not ensure that a “"real wor'd” cutout will be generated. It must alsc include
an VO reference and have a physical cutput corresponding tc thal reference. To
establish the rung cutput ccil, the cutput key is selected followed by the Shilt key, the
reference (10) and the Enter key. Cutputs can be paralleled by entering addilional
OUT functions immediately after the mitial cne.

PC-51-83-0006
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NORMALLY CLOSED INPUT

After compleling the logic of Figure 5.4, several fealures of programming should be
noticed. First, all elements of the program are entered directly intc CMOS memary
as the Enter (ENT) key 1s depressed. Thus, iIf power should be interrupted while a
pregram is being entered or altered, the program will be totally saved, excepl
possibly for the one element being werked on. Seccnd, there is feedback cn the
pregrammer for all entries. Scmething happens (LED ON, display changes, error
codes appear, elc) each time a key is selected. Third, the logic is set up for inputs
that are wired normaliy open. If an input is wired normally clocsed, an agjustment
must be made to the symbol (NO or NC) used tor that inpul. Referring to Figure 5.5,
Inputs sense voltage at their tield terminals. They can notdelectif a voitage isfrom a -
normaliy open limit switch that is depressed or from a normally clcsed pushbuticn
that 1s not depressed. Cover up the two field devices wired to inputs 002 or 003. If
you were the input medute, and both applied voltage to the field terminals, could you
tell which was wired normally closed or which was normally open? Because cof this,
the programmer or system designer must compensate when programming or
designing the system.

AETURN
INPLUT MCDULE [ -
] :'
|
HOT i
| s 3 . _
p—gy | o——t——y002
¢ " o <03
|
I [—
RETURN
HOT ,Q’NC ) g 4 LIGHT
| - NUBEER 1
s - —r —
mg | ey @ ——4  LIGHT
< NUMBER 2
:‘:\' 002
C -—i -

Figure 5.5 EXAMPLE OF NORMALLY CLOSED INPUTS

PC-S1-83-0007
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In a previous discussion il was stated that inputs are like relays with many potes and
you are selecting which type of pole is 1o be used when you program. In the lower
hall of Figure 5.5, coil 002 is shown in the de-energized position; however it is wired
o a normally closed pushbutton. When you want power 1o flow if the pushbution is
NQT depressed, which contact type do you choese, NC or NC? The answer is
normally open, since coil 002 1s always energized excep! when the pushbuttan is
depressed. Therefore, in programming the Series Cne Junior, a normally cpen
contactis appropriate. f the stop button of Figure 5.4 were wired normally closed. its
internal logic shouid be normally open o compensate. However, this concept does
not normally cause problems for the programmer. Since PCs are easily repro-
grammable, if an error is made and discovered when the system is exercised. it is
easy 1o correct.

CONNECTING SERIES AND PARALLEL GROUPS OF LOGIC

Twa very useful functions are programmed using a seguence of 2 keys, the AND
STR and the OR STR. The AND STR provides a common Series connection
between a group cf logic and the OR STR provides a commaon parallel connection
for a group of logic. These functions provide the connecting links not possible with
any of the previousty mentioned functions. Figure 5.6 illusirates the use of these
functicns. The loglc used with this type of operalion is referred to as a push-down
stack. The push-down stack can accommodate up to eight levels (groups) of logic. A
push-dcwn stack can te thought of as a temporary storage area to allow the
combining of elements in series (AND) aor parallel (OR) connectians.

o SRR e
oo foeed g o]

CONNECTS LOGIC IN SERIES

R s SERELEEIEEEE O--
A b

CONNECTS LOGIC INPARALLEL

STR

Figure 5.6 AND STR and OR STR CONNECTICNS

TRH A 40545
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An example of a more complex rung of legic. in Figure 5.7, ilustrales how logic is
connecled using the AND STR and OR STR in the same rung. The keystroke
seguence for entering the logic is shown. The connecling lines and blocks to the
rght show how the contacts are connected by the AND STR and OR STR.

1 2 5 6 130
| 11
1 | I T -
3 4 7 10
| i | 1 1
1 | T I 1
A -
S e e ~AND; -
ARO 2 } o
E cA :.—
N =
it e e A NOTE —
———————————————— 4 1. Dotted linas and squares
=TR TAND iflustrate haw the AND,
S Sy OR, AND STR and OR STR
! keysirakes tia the logic
=] Py FO | tagether. The dotted
T i i e i Sr AN squares ara not addi-
5 | l ! tignal keyslrokes
."cp{::.l’_ -
B K
e ———m i m———— == AND '
me) [ o)——
P s J I _
OR 5TR !
SRS L Ll e e o e i

Bt
g
&

Figure 5.7 PRCGRAMMING THE AND STR and CR STR INSTRUCTIONS

TPK A 40546 —_
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USE OF RETENTIVE COILS AS LATCHS

All of the coils used in the programming examples so far are not retentive upon
power failure. If 2 non-retentive coll is ON when power is removed from the CPU, it
willbe OFF when power is reapplied. There are 59 special coil references (300-372)
that can be programmed to be retentive on power failure These coils provide 2
valuab'e funclicns. they aliow the contents of user memory to be retained after loss
of power and they allow latching functions to be programmed. In order for those coils
to be retentive, reference 373 must be programmed into address 0000, using either
a SET 373 or QUT 373 instruction. If this is not done, coils 300 - 372 will function as
- non-retentive coils. If programmed 10 be retentive, and they were ON prior to loss of
power, they will be ON when power is restored. They will be OFF while power is OFF
since no scanning is being performed.

In additicn ¢ coils 300-372, the special purpose coils 373, 374, 375, 376 and 377,
and limer'counler references 600 through 623, are retenlive upon loss of power.

Colls specified as retentive coils by programming coill 373 can be used as conlrol
contacts. both normally open and normally closed, wherever required. This special

- retentive functicn is derived from 1their use as coils to complete or store the resulls of
relay logic rungs.

PROGRAMMING A LATCHED COIL

- Laiches reguire 'wo separate functions or inputs similar to hard-wired relays. a sel
(turn ON) and a reset {turn OFF}. These functions are alsoc commaonly referred to as
latch and unlatch. If both are active, the last one in the scan will conlrol the state of
the coil. To turn on a latch, the function SET followed by the retentive ccil reference
(for example, 300-372) is used rather than OUT plus the coil reference at the end of
a logic rung. Once power flows to that cail, it will be energized (turned ON) and
remain ON even if power flow to it should be interrupted.

Toturn alatch off (de-energize), separate relay logic should be pregrammed ending
with a RST {Reset) functicn and the same ccil reference number. In many appli-
cations, it is useful to allow the system to clear (turn OFF) ccils when power fails 5o
that an orderly restart is possible when power is restored, whether that s 2 seconds
or several hours, or several days later. Other applications require the contral system
lo remember the status of key items such as part position, operations completed,
elevatcrs up or down, elc.

= The Series One Junior is provided with both stangard and retentive coils which allow
you to tailer the program to fit your particular requirements.
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Figure 5.8 illusirates the programming of retentive (latch) relays. Coil 340 is used
only as an example. The logic to either set or reset a retentive coil can be of any
convenient size similar to standard ceil fogic. When power flows through the top
rung to the coil specified by the SET 340 function, it will be energized and remain ON
even if power flow is removed. Anytime the power llows through the lower rung -
(regardless of path), coil 340 will be turned OFF. Since the SET 340 function 1s
programmed before the reset. it is stored in lower memcry locations and the reset

function will have overriding control if they are both energized.

m e e | ogmo
S S AN 1 MO0 (N 138
OR 377 =
135 267 STRAMOT 037
AND 175
‘,' { | i F oR 267
- AMND STR
3 SET 340 =
H [7 STR 067
AND 306
067 340 STR 0185
. AND 307
.——~| I—-r——-{ T—( —— RESET an STR =
| AMD NOT ki
. Lllb AESET 340
{_ 1 14 WRDS PEA ELEMENT -

Figure 5.8 SAMPLE LATCHING LOGIC
MASTER CONTROL RELAY FUNCTIONAL DESCRIPTION

To cantrol large quantities of coils on a supenisory basis, a Master Control relay
function ts provided. This function allows efficient programming for turning off large
quantities of coils in case some major permissive is not satistied. One aporoach
would be to incorporate a permissive contact in each rung controlling one of the
coils. This may require many contacts and allendani use of memory. This is wasteful --
of memory and inefficient. Another method Is to bracke! thaose rungs over which

master contsol is dasired. This is similar 1o quotation marks around a direct state-

ment (cne at each end to define exactly where the statement starls and where it

ends.)

The parmissive logic is first built starting to the left of the ladder diagram adjacent to
the “hot" power rail. Then an MCS (Master Centrol Start) function 1s entered. -
follawed by the logic itis 1o control, and ending with an MCR (Master Coniro! Heset)

function. Thie MCS and MCRH zare like quotations around the logic to be controlled.

When power flows 1o the MCS, the logic enclosed will operate normally, lf thereis no

pover flow to the MCS, the coils will be forced to the OFF state regardless of the -
internal logic conditions, timers will be reset to zero, and counters will stop (frozen)
but nol reset. The amaount of logic controlled by the Master Control function i limited
only by the memary provided.

PC-S1-83-0011 —
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PROGRAMMING A MASTER CONTROL RELAY FUNCTION

Figure 5.9 illustrates the use of one pair of MCS/MCR functions. In many cases it 1s
convenient to view the MCS function as defining a sut-left power rail whose
conneclion to the main power rail is dependent upon some relay logic. The condi-
tional logic (1003-1005 In this example) is built first using the normal relay logic. The
MCS funclion is entered without any reference, to create the control Beginning point.
Legic is built using normal funclions within the control area. Note the duplication of
contact 052, which adds only one memory word. Ycou do not need to count orlimitthe
quantity of relay contacls used in PCs. To end the master control, the MCR function
is entered returning control to the next powaer rail to the left and conventicnal logic
can now be built. Unless both references 003 and 005 are energized {ON) in this
example, colls 052, 271, and 265 will be OFF. When these contacts are passing
pawer, coils 052, 271, and 265 will respond to their normal logic

003 008 |[MCS| oo7 021 052 ELE Efg
S U

o~ — s
TR 007
043 OR Q43
AMD a2
e— | out asa
2 i
162 156 agi1o 2N SPAN OF img ﬁgé
p AF ( ) & CONTROL| app nOT o010
our 271
152 027 265 STR 162
e [ AND az7
i I e | out 265

MCR
017 012 {mcR| 303 043 STA arz
=t O A o1z
- ANDNOT ao3
Sit ouT 043

et

{ [ 118 WoADS PER ELEMENT |

Figure 5.9 MASTER CONTROL RELAY LOGIC

MULTIPLE MASTER CONTROL RELAY FUNCTIONS

Multiple master control functions are possible in any logic program. They can be
imbedded within the scope of the first MCS and the last MCR if necessary, as
illustrated in Figure 5.10. The first group of coils under the master control of
references 010 or 011 is 204-213 which includes two smaller groups (207-210 and
212-213). Group 207 and 210 are under the master control of 010 or 011 and 015,
whilegroup 212 and 213 are controlted by 010 0r 011 and 022. Note the requirement
for two successive MCRs 1o end bolh the group 212-213 and the larger group
204-213. To operate correctly there must be an equal number of MCS and MCH
functions in your pragram.

PC-51-83-CON2
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Figure 5.10 MULTIPLE MASTER CONTROL RELAY LOGIC —
DISABLING OF OUTPUTS

In addition to Master Control relay functions, most oulputs can be affected by a -
special function internal coil referenced as 376. When this coll is energized by user
logic. most cutputs in the hardware 10 structure will be turned OFF. Internal coils
and statuses will still operate, but only internally. The only exception is to cails
pregrammed as SET QUT functions rather than the normal OUT function. These
colls can provide their normal output status (ON or OFF) to the 'O section.

Figure 5.11 illustrates the use ot coil 376, In this example, when either reference 003
or 056 is energized, coil 376 will also be energized. This will cause all coils
programmed with the QUT function, such as 020, tc be turned OFF (nc cutput
controt to physical devica), althcugh internally, they will function normally. However,
colls driven by the SET QUT function, such as 021, will not be affected by the status -
of coil 376, Table 5.3 summarizes the effect of ccil 376.

PC-51-83-0013

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-80503 Programming 5-19

NOTE

it is not recommended that the Qutput Disabler coil (376) be used with
retentive cails (latches).

Table 5.3 EFFECT OF COIL 376 (OUTPUT DISABLER)

INTERNAL COIL 376 OFF COIL 376 ON
STATUS OUT SETOUT | OUT  SET OUT
CFF OFF OFF OFF OFF
ON ON ON OFF ON
003 376 STR 003
| oA Q56
* I * —(O—  our 378
STR Qas
[l of 020
}—-I |r—~ AMNO NOT ola
f ouT aza
€05 o0s 026 o gos
i Roan
020 )
— i
Q85 Co6 oz
—— | —f— (S)-——@ SET
oz
?——{ -
I [ 1 .00 WORDS FER ELEMENT |

FIGURE 5.11 COIL DISABLER LOGIC EXAMPLE

PC-S1-83-00%4
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TIMER AND COUNTER FUNCTIONAL DESCRIPTION

In addition to relay logic, there are a wide variety of standard funclions with the
Sernes One Junior. Timing and counting are two of the most commonly used
non-relay funclions, These functions are programmed by specifying special cotls
using references 600-623. A tolal of up 1o 20 limers and or counlers can be buill
wilhin the Series One Junior. Preset values for references 620-623 can only te
programmed wilh the Timer:Counter Setpoint unit. When pregrammed. timers and
counters end a rung of logic simitar 10 using an CUT funclion for relay logic.
Urlimited contacls, belh normally closed (timed OFF delay)} and normally open
[tirmad ON delay) can be referenced to any limer or counter coil. Presets are used to
indicate how many seconds, tenths of saconds. or counts. the function should delay
before energizing its coll. When the coil is energized, time or counls continue to be -
recorged. Presets can have up to four decimal digits (0001 10 9999), with timers sel B
from 000.1 to 998.9 seconds, and counters from 1 to 9899 counts.

The four references (620-623) can not use \nternal presets: however, they will count
up 10 89999 and can be used to drive seguencers withoul the thumbwheel interface.

PROGRAMMING TIMERS

Timers (Figure 5.12) can be programmed in etther seconds or tenths of seconds and

require only one line of logic to control their operation. When power flows to the timer

cail, it begins recording time at the rate of one count every 0.1 seconds. The limer —_
starts at 000.0 and records time, towards the programmed preset value. When the
presel value is reached, an event will happen according to what has ceen pro-
grammed. Alsg, when the timer reaches the preset value, the timer will continue
timing up, until reséet by an interruption of power flow through its conditional contacts,
ar unlil it reaches ils maximum c¢f 998.3, at which time it will stop. If power flow tc a
timeris interrupled orif the CPU should stop cperating, the timer will be reset to zera.
The basic clock driving all timers derives its accuracy from a crystal within the CPU.
Timers and eounlers da not depend upon the AC cowar line frequency. A timer can
be programmed 10 be seif resetting by programming a closed contact, referencing
the limer coll, as a conditionai contact preceeding the timer ceil. If programmed in
this mannar, when the preset value is reached, the timer ccil will turn on, the closed -
contact referencing the coil will open ang the timer will reset to £00.0 and start

counting again.

*] | &= %

— .o i——-: TieER ,—T FRESET -
I’. 4 v — \“—" |

|

| -

Figure 5.12 TIMER LCGIC REQUIREMENTS

PG-S1-83-0045

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-80503 Programming 5-21

Figure 5.13 illustrates the pregramming of various types of timers. The relay logic 1s
built in the normal manner up to the ceil selection. The timer (TMR) funclion is then
selected along with a timer reference (600-623). Each timer must have its own
unigue coil to operate properly. After the timer 1s identified, 1he prasei is entered. In
this example, cail 41 will be OFF until 15 seconds after timer 601 is energized. It will
remain ON until either the power flow o 601 is interrupted or the CPU goes through a
power down opéeration. Coil 42 is inverted from 41 inthat it stays ON uniil 15 seconds
after power flows continuously totimer 601, when it goas OFF. Timer 602 delays 5.5
seconds after reference 27 1s energized before it lurns its coif ON, which in turn
energizes coil 43.
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Figure 513 EXAMPLE OF TIMER LOGIC
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PROGRAMMING COUNTERS

Counters (Figure 5.14) operate similar 10 imers except that they require two rungs
of relay logic to conltrol their operation. The upper rung controls when the counter is
incremented. When this rung goes from no power flow to power flow (OFF g ONJ,
the counter is incremented by cne count. To cause another count o £e recorded, --
power flow must be interrupted and ancther OFF to ON transition must occur. The
ability 10 detect transitions and record counts is built into the counter function and
requires nc further programming oy the user. The lower rung of logic (next STR
lunction) controls reselting of the counter function. Whenever this rung supplies
power flow 1o the counter, the counter will be reset 1o zero. Il both rungs supply
power flow, no counts are recorded and the counter is forced 1o zero. All counters
are retentive upon loss of CPU power.

ANY -
RELAY LOGIC COUNT
] C
! 0
U -
N +———@PRESET
T
E
A
ANY RESET -
AELAY LOGIC

Figure 5.14 CCUNTER LOGIC REQUIREMENTS

Figure 5.15 llustrates the cperation of counters. As with the timer logic, the relay
logic driving the counters is built as separate rungs using normal relay programming
lechnigues. Counter 633 will count (increment} whenever references 415 and 016
are both ON cr relerence 017 is ON. If one parallet path is energized while the other
is also ON. no additional count is recordecd. When the count reaches 35, its preset -
vaiue, coil 603 is energized, contact C603 closes, and ceil 46 is energized. Counting
will continue beyand the preset value, and will continue until the counter is reset.
Whenever reference 013 is energized, regardless of the count or top rung status cr
coil state, counter 603 will be reset to zero and held at that value until reference 013
is de-energized.

PC-51-83-0017
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Figure 5.15 COUNTER EXAMPLE
PC-51-83-0018
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EXTENDING THE TIMER AND COUNTER RANGE

Timers and counters can be connected in series or cascaded to extend ther range

ayond four digits. Figure 5.16 illustrates several lechniques o extend preset

ranges by using multiple timer and counter functions. Timer 611 will record time

when references 206 and 225 are energized. After 800 seconds have elapsed. it -
energizes ils coll and stops recording ime. However, timer 672 starts as soon as

611 reaches its preset and continues for another 950 seconds. This is a total of 1750

seconds from the time T611 started. Whenever references 206 or 225 are de-
energized, limer 611 is resetto zero, de-energizing coil 611, and also resetting timer

612 (if necessary).

Z 25 T&IY | -
Sl S | |_ TN T4 S1a ]
* ! t L el A 3%
i TE1 a3 | THAF 3,_‘:
—~ .
—— -v\_)—*+ B50 STH TRH Bl
A 13
31T T613 | BEE -
P STRMOT TR #13
— — {4 *13 Tham #13
(R4
Ik | STH THAH a53
1 = — " ———# 750 ETR 208
| ! | ot 8T a4 .
Yo jo14 - FEO
| e i ETH 051
—r -— — 1 5TH LT a1k
| | = 815
— o —¢sa  Erew _
B | CHT
r_ 1 e
Ay
| = i o | ot -
ey i ]
— |

Figure 5.6 EXAMPLE OF EXTENDED TIMERS AND COUNTERS

Another pair of functions are timer 613 and counter614. Timer 613 is a self resetting
timer with a preset of one second (10 lenths). It produces outputs, each one scan
long, every second from the time the CPU starts until it is turned OFF. Counter 614
counts up to 750 of these pulses (750 seconds), until reset by reference 306. Since
countars are retentive, using timer 613 to produce a one second clock that is —
counted by 614, results in a retentive timer. A similar result occurs if the top rung of
counter 614 were referenced to internal coil 375 (0.1 sec clock) ratherthan613. The
third example in Figure 5.16 consists of counters 615 and 616. Counter 615 counts
reference 52, up to 500, and then resets itself. Counter 616 records how many of
these groups of 500 counts occur. Since counter 616 has a preset of 300, its coil will
be energized after 450,000 transitions of reference 52 have occured. At anytime,
counter 615 has a representation of the small number of counts, 0-499 or least
significant portion, and counter 616 Lhe larger valuas representing multiples of 500
{500 to 450, XXX]. or most significant porticn.

PC-51-83-0018
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HIGH SPEED COUNTER

The built-in high speed counter can count incrementai{up) pulses at the rate of 2000
per second (2 kHz) up 10 a preset value of 9999. Up to 20 preset points can be
programmed, which allows the Series One Juniof PG 1o control up to 20 high speed
counting or sequencing events. On the input (top) terminal strip are two terminals for
connection of field devices to the high speed counter. Circuit 15 is the count (CNT)
input and circuit 16 is the reset (RST) input. The ¢counter ¢an be reset from an
external source or through user programming with the RST (reset) lunction.

COUNT ENABLE INPUT

When programming a high speed counter, the first line of permissive logic is NOT
the count input, it is a COUNT ENABLE input. The counter is incremented auto-
malically by the device wired to circuit 15 (CNT) on the PC, when the enable contact
isclosed. CNT input, (circuit 15) on the PC should NOT be programmed as the count
enable input. If circuit 15 were used as the counf enable input, erratic and unpre-
dictabke counting will occur, Oplionally, a closed contact, referencing coil 374 can be
programmed as the count enable input. This will enable the counter after the first
logic sweeo.

RESET INPUT

The second line of permissive logic is a reset input programmed by the user. The
hardware input (circuit 16, RST) on the PC, will alsc reset the counter. If it is cesired
to reset the counter from hardware input 16, then the reset contact in the program
should be programmed as a normally open conlact, reterencing 374. This will
ensure that the counter is reset until after the first logic sweep has had time to
initialize the rest of the program.

HIGH SPEED COUNTER REFERENCE

Re'erence 624 is assigned lo the high speed counter. This must be referenced as
CNT 624 in lhe user program in order to define the high speed counter. When
programming a high speed counter conirol seguence, the oulpu!s to be cantrolled
by the counter must be programmed before the high speed counter. When pro-
gramming a rung of logic to be controlled by the high speed counter, first enler a
coniact using the high speed counter referance 624. Next enter the preset value and
finally the output to be controlled.

PROGRAMMING THE HIGH SPEED COUNTER

To help clarify the high speed counter operation, refer to the programming example
and timing chart in Figures 5.17 and 5.18 as an aid to the following discussion. The
memory address (in decimal) of the first element of each rung is shown to ihe left of
the rung. Each program entry uses one word of memory. For example, the second
rung contains lhree entries; STR 624, 1000, and SET 20. This rung uses three
words of memory. Memory addresses are referenceg for further clarity in the
discussion.
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HIGH SPEED COUNTER OPERATION

When entering a high speed counter program, the rungs of logic for the program

should be entered immediately after the first rung of logic in the user program. The -
first rung of the high speed counter program. through the end of the rung containing

the high speed counter definition, constitules the complete high speed counter

program.

When programming the high speed counter logic, a preset value must be entered
each tme the counter is referenced as an open or closed contact (see memaory
address 0001). In other words, each time the high speed counter reference 624, is
programimed, a preset value {(memcary address 0002) must te entered.

After lhe complete user program has been entered and the RUN mode has been
selected, the CPU performs certain internal functions as a part of its operating
sysiem. Befora going to the RUN mcde, the CPU searches the user logic for high
speed counter presets. Any presets found are stored inatable. located inthe CPU's
memory, in ascending ¢rder for later use. Then the CPU gees to the RUN mode and
begms program execution.

As each rung of user logic is executed. beginning at memory address 000C, the CPU

checks the current value of the high speed counter, which is being incremented and

stored in an area of CPU memory. If this current value is equal to any of the values in -
the table. for example, scan at memory address 0039 and accumulated count value
at 3000, the user logic program is interrupted at that point and program execution
immediately returns tc the heginning of the program (memory address 0000) and
proceeds from that peint. This is why the high speed counter program must be
entered at the beginning of your program. This way it will be executed fasler than if it
were |ocated later in the program.

Each rung of the program will be executed in order, until the scan reachas the high
speed counter definition. The output table in the CPU is updated immediately as
each rung before the high speed counter is executed. When the high speed counter
definition is reached (memcry address 0021), any oulputs that are conditioned to be
turned on, will now turn on. For examote, il the preset value that caused the interruot
process o begin is 3000, then oulput 22 would turn on at this point. This interrupt —
process allows the logic in the high speed counter program o be executed faster

then if it had to wail for the normal scan seguence o reach it.

When program execulion reaches the high speed counter definition, program
execution will resume at the pointin the user logic imemory address 0038) where it
was originally interrupted. The maximum number of preset points is 20. If an attempt
is made o program more than 20 preset points, an error code E13 is displayed on
the programmer as a visual indication that the maximum number has beenreached.
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RECOMMENDATIONS FOR PROGRAMMING PRESET VALUES

In order to fully realize the maximum frequency of 2000 pulses per second (2kHz),
lhe following recommendations should be fellowed when programming preset
values for the high speed counter. If these recommendations are not followed,
the maximum attainable frequency of the high speed counter will be consid-
erably less {in the range of 300 to 800 Hz) than 2 kHz.

1. Do notuse the values 0 or 1 as presets. If a zero or commaon starting point 1s
required for your application, use the upper limit of your preset values as that
point.

For example: with presets of 100, 200, 300, 400, and 500, the preset 500 can be
considered the same as a zerc starting point.

100 200 300 400 500 100 200 300, etc.
{or zero)

2. Do not use adjacent preset values (e.g. 5, 6, 7, etc.). Use of adjacent preset
values will considerably limit the maximum rate at which the high speed counter
can cperate.

3. itis recommended that preset values be staggered; for example, 5, 10, 15, or

100, 200, 300, efc. If preset values are programmed using these recommenda-
tions, the fuli 2 kHz pulse rate of the high speed counter is available.
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Figure 517 HIGH SPEED COUNTER TIMING CHART

MEMORY
AUCF*ESSL 7 ADDRESS  INSTRUCTIONS -
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0l ¢ 002! CNT 624
374 022 60C0
020 4 -
- REST OF PROGRAM

T nestor prosean |
Figure 518 HIGH SFEED COUNTER PRCGRAM EXAMPLE
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SEQUENCERS

All Series One Junior counters have another very powerful feature. They can be
programmed to function as sequencers. Each counter can control a 1000 step
seguencer. Any Series One Junior PC can have up to twenty 1000 step sequencers.
each simiar 10 a stepping switch or drum sequencer. Figure 5.19 illustrates the
operation of one of these sequencers. Each sequencer moves from one position to
the next as directed by some user defined signal, shown here as a pushbution.
Counters are incremenled once each time a count is recorded. Each sequencer
starts at zero or home position when the counter is reset, and progresses through its
steps one at atime in numerical order. At any time the position of the sequencer can
be determined by tne current count value contained in its storage. Although any
seguencer can have up to 1000 steps, many applications are solved with a smaller
number. To limit a seguencer 1o less than 1000 steps. the preset on the counter is
used. As with any counter, timer, or other coil. each step of the sequencer can
control any number of contacts.

O
INCREMENT

Figure 5.19 ILLUSTRATION OF SEQUENCER OPERATION

To illustrate the capabilities of the sequencer, refer to the sample problem in Figure
5.20. The seguence map in this example is in the form of a timing diagram that has
an overall cycle of 45 seconds. This lime is subdivided into increments of 5 seconds
to satisty the requirements of this application. There are six outputs to be controlled
during the sequence with the desired ON pericds shown by the harizontal lines.
Outputs are assigned and step numbers (starling at zero) are entered for each lime
pernod.

PC-51-83-0020
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To dnive the sequencer (Figure 5.21), a timer (600) 1S entered to reset ilself every 5

seccnds. Input 030 is used to cantrcl the sequencer, which will nct be iIncremented -
except when this input is energized. When energized, limer 600 will produce cne
pulse every 5 seconds. Counter 601 increments its count once each pulse, stepping
the sequencer. Input 031 will reset the sequencer to home (zerg) whenever it Is
energized, regardless of the ¢ount or position of the sequencer. The counter will
count up to eight and then stop waiting for a reset signal.

TIME (SECONDS)

0 5 10 15 20 25 30 35 40 a5

| i 1 | | | 1 i OUTPUT )
RED LIGHT - B 032
OUTPUT 1 - 034
CUTPUT 2 - - 035
GREEN LIGHT - ——t— 036 -
BLUE LIGHT ——f——— ——— - a37
SCLENCID — o 0ac
STEP NUMBER 0 1 2 3 4 & g 7 g

Figure 5.20 SEQUENCER EXAMPLE

The outputs Irom the sequencer are programmed using relay logic. The first
reference is to the counter (6XX) controiling the sequencer and then to the current
vaiue that is going ta contral that contact. Far example, if a reference to counter 601
is desired that will pass power anly when that counter has a current count of 1, lhe
value 1 I1s entered afler the normally open contact reference 601, —

In this example, output 033 (red light) will be energized during 5 second intervals
eachforsteps 0, 1, and 6, Similarly, output 034 (Output 1) willbe energized at step 2,
sealed and held until the beginning of step 5 (and of step 4). The other outputs are -
controtled using similar logic with parallel contacts ar seal ¢ircuits. I an outputis ON
for more steps thanitis OFF, narmally clesed contacts would prabably simplify your
logic.

PC-51-83-0021%
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Figure 5.2t EXAMPLE OF SEQUENCER LOGIC

PC-51-83-0022
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SHIFT REGISTERS

Another powerful feature of all Series Cne Junior PCs is the ability 10 simulate the
operation of shift registers. There are many physical devices that operate similar to
shift registers such as an anchor chain, a conveyor belt, an indexing maching, aline
of customers at a refund desk, etc. As inlhese examples, there are several commaon
leatures that can be used lo cescribe the general features of a shift register. There is
movementin allexamples, normally in one direction. This movement can be detined
as a group of fixed increments such as one link, one box position, one operation, or -
one person. The order of activities {pulling chain in, placing boxes on conveyor,

loading parts to be worked on or tested, or adding people 0 the line) normally

remains the same, lirstin, first out. In case of power failure in the plant or bullding, il

is desirable that the shift register relain its content (part position, pecple order, -
boxes on conveyor, etc). However, in many cases il is also cesirable that uncer fogic
contral, the shift register be cleared, such as for start up on Monday morning. It is
much easier for the user to clear a relentive shift register than it is to restore a
cleared (votatile) content.

A shift register is a group of storage locations synchronized by a timing or clock
signal. Figure 5.22illustrates the operation of a typical shift register with six stages. —

LOAD

CLOCK UNLOAD

Figure 5.22 TYPICAL SHIFT REGISTER

Each stage can store a single bit which can represent a goed or bad part, part or no
part, ON or OFF, a one or zero, el¢. Data 1s loaded info the tirst stage, incremented
through the shift regislter one position per clock pulse, and then out the other end.
When the clock signal goes from OFF to ON, each stage shifts ane position towards -
the right. The content of stage 6 is unloaded. stage 5 content moves into stage 6,
stage 4 into 5, elc. until stage 1 moves into stage 2. Stage 1isthen cleared, awaiting
a load signal from other logic.

Within the Series One Junior, there are 155 storage locations for use with shift
registers. Locations 140-277 are non-retentive and Iocations 300-372 can be made

relentive by programming col 373 inlo memory location 0000. Since the Series One -
Junior logic functions are easy to use, yel provide the user with ummatched
flexbility, they allow many separate shift registers (¢ be built of various lengths as

long as the total quantity ot stages does not exceed 155,

PC-51-83-C033
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Each shift register requires several pieces of information to perform its function.
Since it is a serial operation, there must be a definite beginning and ending. At the
beginning, pars are put into the machine or boxes are put on the conveyor, thus a
signal is required to indicate when a pari is to be placed into the shift register at stage
one. Similarly, there is a signal that indicates when the shift register should
increment or move one position. The third and last signal is one to indicate when the
shift register (ali stages) should be cleared tc zero or OFF conditions.

SHIFT REGISTER REFERENCES

The definition of size for any shift register requires the user to define how many
stages are desired, and which references are assigned to this function. The size of
the shift register is usually eslablished by the maximum size of the physical device it
ts controlling. For example, how many links are in the chain, how many boxes can be
placed on the conveyor, how many posilions has the index machine, or how many
people is there space for?

References to stages of shift registers within the Series One Junior are 140 to 372.
Each stage or position of any shift register should be unigue. Do not share storage
locations between difterent shift registers. However, multiple logic functions can be
programimed o cperate upon oné shift register to produce bi-directional shift
registers, ring counlers, first in-first out or last in-first cut stacks. Each shift register
reference can control any number of retay contacts, both normally open and
normally closed.

SHIFT REGISTER OPERATION

To illustrale the operation of serial shift registers, Figure 5.23 defines a thecretical
problem using a sequential assembly machine. The machine has space for a
maximum of 12 paris at any one time. These may be cups or other storage locations
physically on the machine. The operations are performed while the machine is
stationary and then all storage !ocations (cups) are indexed rapidly cne position
towards the right.

There are three separate cperalions such as part assembly, welding. clamping, nuts
tightened, painting and label placemant, etc. Since it would be a waste of material
and machine time to operate cn locations without apartin place, there is asenscr on
the first location to detect when a part is present. To the right is a testing position to
determine good parts and bad paris for laler separation. Each position of the
machine is assigned a number lor later reterence lo the shift register. Notice that
positions 3, 5, 7, 9. 10, and 12 are only helding locations to store parls in progress
and are related 1o the mechanical layout of the machine.

P
OFER OF",_EH OZER TEST DIVERTER

T T oo
KR EN ERES K8 0 N N K ) ) s
PJLT LjEiEEIEJ

PRESENT

Figure 5.23 EXAMPLE OF A SHIFT REGISTER
PC-51-83-0024
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Figure 5.24 illustrates the legic used to solve this problem. The following 1O
relerences are assigned for use in this logic and can be changed as necessary 1o fit -
your application.

Part Present (input) 045
Test OK (Input) 036
Reset Al {Input) 047 _
Cperation 1 (Cutput) 130
Cperation 2 {Cutput) 131
Cperation 3 (Cutput) 132
Test (Output) 133 -
Diverter (Output) 134
Shift Permissive {Internal) 214

The liming of each operation allows the machine to index one position every 3
seccnds. Timer 601 produces an oulput every 3 seconds as long as the internal
permissive is salislied. This coil {214) is developed elsewhere and indicates all
cperalions have been completed and hardware is out of the way, allowing mave-
ment without damaging the machinery. The shift register itseit has three parallel —
rungs each of which can be any cembination of series and parallel contacts. The first
is the INPUT signal. Whenever this is supplying power flow the first stage ¢f the shift
register will turn ON and remains ON even if the input changes. The middle rung is
the CLOCK signal controlling the shilting of all stages. When this signal goes from
OFF (no power flow) to ON {power flow), all stages will shit cne pasition. This
shifting is completed befare other logic is solved. The bottom rung is the RESET
signal. Whenever this signal is supplying power llow, all stages of the shift register —
will be turned OFF (cleared).

The references used by this shift register, which define the number of stages, must
be defined. The reference for the shift register itselt is the locaticn cf the first stage
and immediately following thatis the reference for the last stage of that shift reqgister.
Inthe exampia, input 045 indicates a part prasentand thus [cads the first stage (331)
of the shift register.

Timer 6C1 {3 seconds) and coil 214 (shift permissive) are both required belore the
shift occurs. Finally, input 047 is used to clear all shift register stages perhaps at the
start of machine operalion or otherwise under cperator control. The shift register is
built using references 331 through 344 (tctal 12 stages). The remaining relay logic
merely connects the individual stages ¢f the shift register to their cutput in order o
exercise proper contral. The anly excegtion is the next 1¢ the last rung. This rung
receives the test signal and resets stage 340 if the lest is passed. Thus when the
later stage (343) receives the dala, it will not activate coil 134 1o operate the diverter. -
Because of this, geod parts are passed and the diverter operates only for bad parts,

not fer empty locations or good parts.
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Normally many parts will be processed through this machine, continuously flowing
from input at position 1 to cutput from position 12. However, for the purpose ot
iliustration. a single part will be examined as itmoves down the machine. The partis
placed in pasition 1, energizing input 045 and setting shift register stage 331. After
three seconds, imer 601 energizes clocking the shift register causing the ON state
for this part t0 maove into stage 332. Timer 601 will reset itself and stage 331 is
cleared. When stage 332 is energized, so 15 output 130 causing aperalicn 1 1o be
performed on this part. An acditicnal three seconds pass and another ciock cycle
causes the ON ic move Ic stage 333. Stage 332 will be loaded from 331 which is
OFF as long as agcitional parts are not processed. The above discussicn assumes
no delays are experienced with the permissive.

T
1" =PAAT PRESENT
T =N PART OR
! . A GOOD PART
-t —O——cr ao STANOT TMR 63
¢ ' CR MNOT 214
" ThAR 1
j*? IMPUT APIRR 0
- — STA 045
: SR STA THA £01
\ (R 2 '..Is CLOCK AND FAL
STR nay
== [ [ SR 131
047 32
. i RESET | 345 IR 13z
} == | auT £E0
GPER + STH 134
3312 130 auT 131
T STR 138
| oy r auT I_'-.l:l
) OPER 2 STR 340
134 131 ouT 133
y T L — ) STR 046
CFER 3 RET 0
336 132 gTF} ];3
) o L 1] 54
TEST
340 533
i
RESET
CdA 1]
! f— ==
3479 134
.
+— | C {

Figure 5.24 SAMPLE SHIFT REGISTER LOGIC

The abave operation repeals itselt as the part goes through stages 334 (operation
2}, 335 (rest), 336 (operation 3), 337 (rest), and 340 (test) at three second intervals.
While at the test position, output 133 is energized and the test OK input (046) 1s
expecied. If the part passes the test, input G46 will reset stage 340 rmaking (he
remainder of the shift register act as if no part were present and allowing the part to
pass straight on through. However, if 1he last is not passed, the ON stage moves 1o
341,342, and 343 at three second intervals. At stage 343, it energizes cutput 134
causing the diverter to push the delective part intc the reject bin.

PC-81-83-0025
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Other logic can be added to improve the capabilities of this program. For example, a

timer could measure the delay from the manual cycle (601 energized) and receip!t of -
the permissive (214}). it would also alarm if this delay was excessive, such as 5 or 8

seconds beyond the normal 3 seconds. Counters could also be installed to record

both good and bad pars preduced. This data can be read out and reset from the
programmer whenever desired, such as each shift, day, week, elc.

FORCING I/O0 REFERENCES -

Aninvaluable tool in the verification of user logic and field wiring is the ability lo force —
1’0 references. The operation cf the IVO forcing operation is dependent on the 1O

reference being forced. Inputs connecled to external devices can be farced on or off

for one solution of user legic. All other 'O references can be forced on or off
indefinitely, but are overridden by user logic.

The maest frequent user of the I/O fercing function is for verification of field winng of
outputs. Since user lagic overndes the /O farcing function it is recommended that
this operation be performed with user program memory cleared. The key seguences
for forcing 170 references are as follows:

® To force a speciic 'O reference ON, enter the sequence:
SET. SHF, XXX (1O reference), ENT

® To force a specilic 'O referance OFF. enler the sequence:
RAST, SHF. XXX (I:O reference), ENT

WARNING

WHEN FORCING INPUT POINTS WITH THE SET SEQUENCE,
WHICH FORCES THE INPUT TO THE ON STATE, THE PHYSICAL
STATE OF THE INPUT MAY BE OVERRIDDEN. IF THE FORCED -
SET OCCURS IN THE USER LOGIC PROGRAM BEFORE THE
INPUT 1§ CHECKED IN THE SAME 1/O SCAN, THE SET STATE
WILL TAKE PRECEDENCE AND COULD CAUSE AN QUTPUT TO
BE TURNED ON AT THE WRONG TIME.
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CHAPTER 6
/O CAPABILITIES

INTRODUCTION

Input and Qutput circuils for a Series One Junicr PC system are buiit into each basic
unit and on Series One ['O modules that are installed in the expansion rack. Each
Series One Junior PC basic unit provides 15 input circuits and 9 output circuits. 11O
Expansion units provide 16 input and 10 output circuits. Series One modules for the
expansion rack are available that prowide either 4, 8, or 16 inputs or outputs. A
maximum of 72 /O points can te contained in an expansion rack (10-slot), thus
providing a total of 96 1/0 poinis in a Series One Junior PC system.

This chapter is a guide to the capatilities and physical wirng of the Series One
Junior basic units and Series One IO modules. It provides the information reguired
for wiring and appiying the basic units and /O modules.

1’0 REFERENCE ASSIGNMENT

1’0 references are fixed for each model of Series One Junior. 'O references for
modules installed in an expansion rack, are assigned according lo the slots inte
which they are installed, as shown in Chapter 2, Figure 2.5.

FIELD WIRING TO BASIC UNITS

There are 17 terminals on the top and bottom of the unit for field wiring connections.
Each of the 2 terminal blocks is protecied by a removable plastic cover. This cover
snaps into place and is keyed for proper orientation on the terminal blocks. When
looking at the ends of the terminal blocks, notice that one end has 2 notches. while
the other end has 3 notches. The covers have 2 protrusions on one end and 3 onthe
other, these must be properly matched to the terminal blocks. The covers have
removable paper mserts, which provide a convenient writing Space for circuit
annotaticn.

TOP TERMINALS

The top terminals, labeled 0 to 16, provide a total of 15 connections to input devices.
The last two input terminals (15 and 16) can be used for the high speed counter
incremental pulse input and the reset pulse input. If terminals 15 and 16 are no!
being used as high speed counter inpuls, they can be used as dc¢ sink inputs. The
function of the remaining terminals depends on the model. On some models, the last
two terminals on the right are a source of 24 V dc ra 100 mA, maximum, which can
be used as a source of power for external user devices, such as sensors.

BOTTOM TERMINALS

The bottom terminals provide the connections 1o field devices to be controlled by the
PC's output circuits. These terminals are labeled 17 through 27, which correspond
to the & output circuits, and their commons, labeled C1, C2, and C3. The Cterminal,
immediatety to the right of terminal 27, is for connecting the shielded wire when an
expansion cable is connected to a Series One Junior. The 4 remaining terminals,
labeled G (Ground), H (Hot). N (Neutral for 115 V ac), and N (Neutral for 230 V ac)
are for connecting the input source of ac power. Units reguiring an input power
source of 24 V dc, are labeled accordingly.
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WARNING

ENSURE THAT PROPER CONNECTIONS ARE MADE WHEN CON-
NECTING AN AC SOURCE OF POWER. IF230 VACIS APPLIEDTO
THE 115 Vv AC NEUTRAL TERMINAL, THE UNIT MAY BE DAM-
AGED. THE 230 V AC NEUTRAL TERMINAL HAS A PROTECTIVE
TAG ONIT, WHICH SHOULD NOT BE REMOVED UNLESS A 230V
AC POWER SOURCE IS TO BE USED.

FIELD WIRING TO IO MODULES

Each of the IO modules {Figure 6.1}, unless ctherwise indicated. has a terminal

blcck attached to it with 10 terminals arranged as shown in Figure 6.2. Each of these —
terminals are capable of accommodating one AWG No. 12 or two AWG No 14

stranded wires,

The fcllowing pages provide specificalions, wiring diagrams, typical schematics,
and sample referance numbers for each module type. The typical schematics are
inlended to provide details for interfacing and not for maintenance correpair of these
modules. The sample reference numbers should be adjusted by the user to the _
actual slot in which the modules are installed. Each slot provides eight references.

Those modules that incorporate less than eight circuits still consume 8 /O reter-

ences. Relerences nol used are available as inlernal references. A 16 circuit O

module uses 2 groups of 8 'O references and can only be placed in slot 1 of an o
expansion rack,

crQ J
| | _
| o0 10
20 30 -
40 s0O -
62 70
| 20 |
Figure 6.1 Figure 6.2
TYPICAL 11O MODULE TYPICAL 11O MODULE -
TERMINAL ARRANGEMENT
TPK. A 40287
PC-51-83-CO31
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16 CIRCUIT 1’0 MODULES

Some 16 point VO moduies, which can only be installed in slot 1 of an expansion
rack, are connected to user supplied input devices or user supplied loads through an
I'Q Interface cable which is 10 feet (3m) in length (Catalog Number IC610CBL105).
One end of this cable has a 24-pin female connector which mates with a 24-pin male
connector mounted on the faceplate of the 'O module. The wires on the cpposite
end of the cable are stripped and tinned for connection to user devices. Each of the
wires is color coded for easy identification. Figure 8.3 is a wiring list for the |:C
Interface cable. 16 point modules with screw terminals. have a removable socket
type terminal block for user wiring. This terminal block is easily removed, which
allows modules to be removed withou! disturbing the field wiring to the module.
These high density modules are described at the end of this chapter.
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Figure 8.3 1/Q INTERFACE CABLE WIRING LIST
PC-S1-83-C267



GEK-30503 | O Capatylities

SERIES ONE JUNIOR CATALOG NUMBERS
Table 6.1 CATALOG NUMBERS

DESCRIPTION

Basic Units
115V ac IN, 115230 V ac OUT
24 V d¢ Sink IN, 115230 V ac QUT
24 V dc Sink [N, 24 V gc Sink QUT
24 V dc Sink IN, 24 V dec Sink QUT
24 V dc Sink IN, Relay OUT
24 V dc Sink IN, Relay QUT
24 V dc Source IN, Relay OUT

Expansion Units
24 V dec Sink IN, 24 V dc Sink QUT
24 V dc Sink IN, Relay OUT
24 V dc Source IN, Relay OUT

UL Listed Units
Basic Unt—115 V ac IN, 115 V ac OUT
ExpansionUmt—115VacIN, 115V acOUT

1’0 Modules —
115 V ac Input, 8 Circuits
230 V ac Input, 8 Circutls
115V ac Isolated Input, 4 Circuils
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 ac'dc Source Ingut, 16 Circuits
115:230 V ac Qulput, 8 Circuits
115230 V ac Isolated Output, 4 Circuits
24 V dc Sink Qutput, 8 Circuits
24 V dc Sink Output. 16 Circuits
24 V dc 2 Amp Sink Output, 4 Circuits
24 V dc 2 Amp Sinks/Source Output, 4 Ckts.
24 V dc Source Qutput, 8 Circuits
24 V dc Sink Qutput. 16 Circuits
24 V dc Source Qutput, 16 Circuits
Relay Output, 8 Circuits
Relay Output, 16 Circuils

/0 Modules, UL Listed
115 V ac Input, 6 Circuils
Relay Output, 5 Circuits
115 V ac Qutput, 6 Circuits

1/'Q Modules — Special
24 V dc Input Output, 4 In/4 Out
24 V dc Sink Input/Relay Qutput, 4 [ni4 Qut
Fast Response 'O, 4 In/2 Out
/0 Simulator, 8 Input Circuits

CATALOG NUMBER

IC609SJR100
IC609SJR102
IC6095JR110

IC609SJR114 *

IC6095JR 120

IC609SJR124 -

IC6095JR121

ICGO09EXP 110
IC609EXP120
IC609EXP 121

IC6095JR101
IC609EXP 101

IC61OMDL125
ICe1oMDLY27
IC610MDL126
IC610MDBL10Y
IC610MDL106
IC610MDL107
IC610MDL111
IC61O0MDL112
IC610MDL175
IC610MDL176
IC610MDL151
IC610MDL156
IC610MDL153
IC610MDL 154
IC610MDL155
IC610MDL157
IC610MDL158
tC610MDL 180
IC610MDL1B2

IC610MDL135
IC610MDL 181
IC610MDL 185

IC610MDL103
IC610MDL 104
IC61OMDL115
IC61OMDL124

6-4
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115 V¥ ac INPUT/ 115/230 V ac OUTPUT
IC609SJR100

This basic unit provides 13 ac and 2 dc input circuits and nine ac cutput circuits. The
15 input circuits are each designed ‘0 receive a single discrete (ON OFF)} signal
from user supphed devices such as limit switches, pushbultons, selector switches.
and reiay contacts. Circuils 15 and 16 can be used for high speed count input and
reset or used as normal dc sink input points. The 9 ac cutput circuits are each
capable of contrelling user supplied discrete (ON OFF) lcads. Typical loads include
relay coils, molor starters. solenoid valves. and indicator lights. The ac output
circults were designed to be used for 115 or 230 V ac loads. The ON OFF state of
eacn mnput and output circuit s indicated by an LED. Figures 6.4 and 6.5 provide
wiring information for this unit. Following are specifications for each of the input and
culput cirecults,

AC INPUT CIRCUITS (0-14)

Input Points 13

Cperating Voltage 97-132 V ac
AC Frequency 47-63 Hz
Input Current (nominal) 10 mA

Input Impedance 11 K ohms
ON Level Above 80 V ac
OFF Level Below 20 V ac
OFF to ON Response 10-30 ms

ON 1o OFF Respcnse 10-30 ms
Circuit Indicator Logic Side

DC (HIGH SPEED COUNTER) INPUT CIRCUITS (15, 16)

Inout Points 2

Input Device Input 15 must use an open
coilector device

Maximum Voltage on Input

Terminal (nc lcad) 26 V dc
Open Circuit Voltage

of Input {nominal) 24V dc
{nput Current 12 mA
Input Impedance 1.8 K ohms
ON Level 0-7 V dc
OFF Level 18-26 V dc
OFF to ON Response 1 ms
ON to OFF Response 1 ms
Circuit Incicator Logic Side
Maximum OFF Leakage 3 mA
Minimum ON Current 6 mA
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TYPICAL CONTACT .
. INPUT . CLOSURE 19 YAC
CONTALT LTHYRISTORI

?I '?U

717 T
OIOICIOIOIOTOTO[OIOIOIOIOIOICIOIC]
of 1) 2 3 4 5 & Ty W N 2] 13| 14| 0S¥ IS | 16| 24¥
'_Jl' ot . l ; COM| CHT| AST| COM
-
LE_l_, . | 1 i | Hl L L I-l_l 1 "‘L;-;ﬂ B
IN+T2E4RVNA|_ ;{l“]h
2.2K 33K .
0-14
|19y
COM 5-16 -

¢ TypIcaL
DG INPUTS

FOR r
HIGH SPEED COUNTER

** TypIcaL
AC INPUT

CIRCUIT 1/0 STATUS

DISPLAY

NOTE

* Input 15 mus! be driven by an apen collector device when being used -
as a high speed ccunter input. If a normal switch contact were used,
switch bounce could cause multiple incerrect input pulses to be
countad.

Counter input circuits are dc inputs. Terminals No. 15 and 16 can be
used as normal dc sink inpuls when not being used as high speed
counter inputs. —

Figure 6.4 WIRING FOR 115 V ac INPUTS, BASIC UNIT
TPK. A.40307
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AC QUTPUT CIRCUITS

Qutput Points 9

Operating Vollage 97-265 V ac

AC Frequency 47-63 Hz
Maximum Current 1 A Continuous
Maximum Inrush 10 amps for 10 ms

8 amps for 16 ms
5 amps for 42 ms
3.8 amps for 100 ms

Max. Leakage Current 7.0 mA @ 220 V, 60 Hz
35 mA @ 110V, 60 Hz
ON Voltage Draop 1.6 V@ 1 amp
1.6 V& 05 amp
Smallest Recommended Load 25 mA
OFF to ON Response 1 ms
ON to Off Response 8-10 ms (1:2 cycie)
Circuit Indicator Logic Side
Fuses (Internaf, soldered) 2A. 1 for each circuit

BLEEDER RESISTOR CALCULATION

The following information is an aid for calculation of the resistance and power rating
for the bieeder resistor described in the NOTE incluged with the output wiring
circuits for each basic unit.

To find maximum resistor value
R - V1 x 500, V1 is the minimum voltage that will normally turn on the load.
To find minimum power rating of the resistor

Pr = V2 x V2 x 2 V2is the voltage that is normally applied to turn
R on the load and R is the value calculated above.

For resister values, use a rasistor with the closest standard lower value. For power
rating, use a resistor rated at the closest higher standard wattage rating.

Exampte 1:
A neon light has a turn-cn voltage of 20 V. but has t15 V normally applied to
turn it on.

= 20 x 500 = 10,000 chms, use 10,000 chms, (this is a standard value).

Pr = 115 x 115 x 2= 2.6 walls, use 3 walls, since this is the
10,000 next higher standard wattage valua.

Example 2:
A 24 V relay coil with a nominal turn-on voltage cof 18 V.

R = 18 x 500 = 9.000 ohms,use 8.2 K ochms as closest availabla lowar
siandard value.

Pr = 24 x 24 x 2 — .14 watlts, minimum, use 1/4 watt resistor as
8200 closest higher standard value.
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2 20 T2h J2a T 24 24 T2a J2a T 2
IISYAC | Z30VAC
7] w2| 2] 2] 2] 23] wl 24] 28] 2] 27 ]

HI 7 F 2
[e}{e)[e][e)[e]{e]e]le) B
Aennennmn

97-2865
mé%) Yorolol Rorerelo

) EXPANSION
- | NOTE: COMMON -
["A TYPICAL (0) = TYPICAL LOAD  TERMINAL
| TCOMNECTION N = NEUTRAL
FOR .54 K = HOT
EXT. FUSE = 17-27 _
(OPTIONALl @ i 0
10 68 -
AA TYPICAL Vi X
CONKECTION ety s o o
BLEEDER 0.01
RESISTOR N S6A ) -
SR — S H1-H3

* TYPICAL AC QUTPUT CIRCUIT

CAUTION .

b DO NOT CONNECT THIS TERMINAL (230 V AC N) UNLESS USING
230 V AC, OTHERWISE DAMAGE TO THE UNIT MAY RESULT.,

NOTE

Since a surge-absorbking circuit is built-in, there is current leakage
through the circuit. A bleeder resistor should be attached to prevent
incarrect operalicn in the event that light loads, such as small relays or
neon lamps, are used. Leakage may turn on these devices if a bleeder
resistor 1s not used. -

Figure 6.5 WIRING FOR 115 V ac OUTPUTS, BASIC UNIT
TPK A 40308
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24 V dc SINK INPUT — 115/230 V ac OUTPUT
IC609SJR102

This basic unit provides 15 dc input circuits and 9 ac output circuits. The 15 input
circuits are each designed ‘o receive a single discrete (ON:QFF) signal from user
supplied devices such as limit switches, pushbutlons, setector switches, and relay
contacts. Circuits 15 and 16 can be used for high speed count input ana reset ar
used as normai dc sink input points. The 9 ac output circuits are each capable of
controlling user supplied discrete (ON/QOFF) loads. Typical loads include relay coils,
motor starters, solenoid valves, and indicator lights. The ON/CFF state of eachinput
and output circuit is indicated by an LED. Figures 6.5a and 6.5b provide winng
information for this unit. Following are specifications for each of the input and output
circuits.

DC INPUT CIRCUITS (0-14)

Input Points 15
Maximum Voltage on Input

Terminal (ne load) 26 V dc
Open Circuit Voltage

Of Input (nominal} 24 V ac
Input Current 12 mA
Input Impedance 1.8 K ohms
ON Level 0-7 V dc
QOFF Level 18-26 V d¢
OFF to ON Response 5-10 ms
CN to OFF Response 5-10 ms
Circuit indicator Logic Side
Maximum OFF Leakage 3 mA
Minimum ON Current 5 mA

DC (HIGH SPEED COUNTER) INPUT CIRCUITS (15, 16)

Input Points 2
nput Device Input 15 must use an open

collector device
Maximum Voltage on Input
Terminat (no load) 26 V dc
Open Circuil Voitage

of Input {(neminal) 24 V dc
Input Current 12 mA
Input Impedance 1.8 K ohms
ON Level 0-7V dc
OFF Level 18-26 V dc
QFF to ON Response A ms
ON to OFF Response .1 ms
Circuit Indicator Logic Side
Maximum OFF iLeakage 3 mA
Minimum ON Current 5 mA
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TYPICAL
PROXIMITY
SWITCH
OR SENSOR
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INTERNAL -
HIGH SPEED

SUPPLY

I + 24y OC INPUTS L NDC
330 0.0l -

0-18 18K
*e
TYPICAL /0 STATUS -
INPUT DISPLAY
CIRCUIT L

NOTE
Input 15 must be driven by an open collector device when being used as a high
speed counter input. If a normal switch contact were used, switch hounce could
cause muitiple incorrect input pulses to he counted.

Counter input circuits are dc inputs. Terminals No. 15 and 16 can be used as
normai de sink inputs when not being used as high speed counter inpuls. —

Figure 6.5a WIRING FOR 24 V dc SINK INPUTS, IC6093JR102
TPK A.40209 —
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AC OQUTPUT CIRCUITS

Qutput Points 9

Operaling Voltage 97-285 V ac

AC Freguency 47-63 Hz

Maximum Current

Maximum Inrush”

*(Use interposing relay if load
inrush current exceeds
specilication)

Max. Leakage Current

ON Voltage Drop

Smaliest Recommended Load
OFF to ON Response

ON to OFF Response

Circuit Indicator

Fuses (Internal, soldered)

1 A Continuous

10 amps for 10 ms

8 amps for 16 ms

5 amps for 42 ms
3.8 amps for 100 ms
70mA @ 220 V. 60 Hz
35 mA @ 110V, 60 Hz
16V @& 1 amp

1.6V @ 0.5 amp
25 mA

1 ms
8-10 ms (1:2 cycle)
Logic Side
2A, 1 for each circuit

NOTE

Maximum current available lrom 24 V d¢ internal supply for customer

usa is 100 mA.
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*
+

11 [ |
Lod
| —
2X)
NOTE : EXPANSION VAL

S S COMMON —
| A TYPICAL i @ = TYPICAL LOAD TERMINAL
| CONMECTICN H N = NEUTRAL
i FOR .54 ; kot
Y EXT.FUSE ! = 17-27 -
{__.[OFTIONAL] i 0
___________________ 1/0 68 -
| &b TYP|CAL A V) X
{ CONNECTION Srer A | MR A
i BLEEDER 6.0l
i RESISTGR SSA
I O
B G KI-K3
* TYPICAL AC GUTPUT CIRCUIT —
CAUTION -
' DO NOT CONNECT THIS TERMINAL (230 V AC NEUTRAL) UN-
LESS USING A 230V AC POWER SOURCE, CTHERWISE DAMAGE
TO THE UNIT MAY RESULT. _
NOTE
Since a surge-abscroing circuit 15 duwilt-ing there 1s current leakage —
through the circuit. A bleeder resistor should be connecisd across the
load to prevent incorrect operaiion in ihe event that light loads, such as
small relays or necn lamps, are used. Leakage may hold these devices
on if a bleeder resistor 15 not used -
Figure 6.5 WIRING FOR 115 V ac OUTPUTS, {CB08SJR102
TPH A 40308 —
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24 V dc SINK INPUT/24 V dc SINK OUTPUT
IC609SJR110
IC609SJR114

These 2 basic units provide 15 dc sink input circuits and 9 de sink cutput circuits. The
15 input circuits are each designed 1o receive a single discrete (ON/OFF) signal
from user supplied devices such as limit swilches, pushbuttons, selector switches,
and relay contacts. Circuits 15 and 16 can be usad for high speed count input and
reset or used as normal dec sink input points. The 9 d¢ sink oulput circuits are each
capable of controlling user supplied discrete (ON/OFF) loads. Typical loads include
relay coils, motor starters, solenoid valves, and indicator lights. The ON/OFF state
of each input and output circuit is indicated by an LED. Figures 6-6 and 6-7 provide
wiring infermation for this unit. Following are specifications for each of the input and
output circuits.

The difference between the 2 units is that IC609SJR110 requires an operating
power source of 115/230 V ac, while IC6095JR114 requires an operaling power
source of 24 V dc.

DC INPUT CIRCUITS (0-14)

Input Paints 15
Maximum Vcoltage on Input

Terminal (no load) 26 V dc
Cpen Circuit Voltage

Of Input (nominal) 24 V dc
Input Current 12 mA
Input impedance 1.8 K chms
ON Level 0-7 V dc
OFF Level 18-26 V dc
OFF to ON Response 5-10 ms
ON to OFF Response 5-10 ms
Circuit Indicator Legic Side
Maximum QFF Leakage 3 mA
Minimum ON Current 6 mA

DC (HIGH SPEED COUNTER) INPUT CIRCUITS (15, 16)

Input Points 2
Input Device Input 15 must use an open

collector device
Maximum Vcltage on Input
Terminal {(no load) 26 V dc
Cpen Circuit Vollage

of Input (nominal) 24 V dc
Input Current 12 mA
Input Impedance 1.8 K ohms
ON Lavel 0-7 V dc
CFF Level 18-26 V dc
OFF to ON Response A ms
ON tc OFF Response .1 ms
Circuit Indicator Logic Side
Maximum OFF Leakage 3 mA
Mirmmum ON Current 6 MmA
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TYPICAL
PROXIMITY
SWITCH
OR SEXSOR

I] t 100k _
Ol0JO| O]
+24  (C24v B

INTERNAL
HIGH SPEED -
p———— + 24V DC INPUTS  SFELY

-
T 1/0 STATUS
CIRCUIT DISPLAY -

NOTE
Input 15 must te driven by an open collector device when being used as a high
speed counter input. |1 a normal switch contact were used, switch beounce coutd
cause mulliple incorrect inpul pulses to be counted. —

Counter input circuits are dc inputs. Terminals No. 15 and 16 can be used as
normal dc sink inputs when not being used as high speed counter inputs.

Figure 6-6
WIRING FOR 24 V dc SINK INPUTS, BASIC UNIT

TPK.A.403C9
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Since current flows from the load into the field terminal for eacn circuit when the
oulpul is energized, these circuills are referred to as sink dc outputs. Specitications
forthe 9 output circuits are given below. The outputs are arranged in 3 groupsaf 1. 4,
and 4. Each group can be powered from the same power source or they can be
powered from separate power sources. The current raling for outputs 17-23 is
different then the current rating for outputs 24-27.

24 V dc SINK OUTPUT CIRCUITS

Qutput Points 9

Operating Voltage 5-24 V dc

Peak Valtage 45 V dc

Maximum Current 1.0 amp, Cutpuis 17-23
0.5 amp. Outpuls 24-27

Maximum Leakage Current 0.1 mA

On Voltage Drop, Maximum 0.9V dc @ 1.0amp
1.5V dc @ 05 amp

Maximum Inrush 4 amps for 10 ms, Quiputs 17-23
1 amp for 100 ms, Qutouts 24-27
OFF 1o ON Respanse 0.t ms
ON to OFF Response 0.1 ms
Circuit Indicator Logic Side
Fuses (Internal, Fuse clips) 2 A{C1), 5A{C2. C3)
NOTE

It is recommended that a 2 amp fuse be placed in series with each
outpu! terminal, in order 1o protect the user load connected to each
termiral.

A typical connection for the bleeder resistor described in the note on the
following page is shown below.

TYPICAL
CONNECTION
FOR
BLEEDER
RESISTOR

TPK A 40344
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CAUTION

Do NOT connect this terminal {230 V ac N} unless using 230 V ac.
Otherwise damage to the unit may resull.

NOTE

Since a surge-absorbing circuit is built-in, there is the chance of a small

amount of current leakage througn the circuit. A bleeder resistor should

be aftached 1o prevent incarrect operation in the event that light loads, -
such as small relays or LEDs are used. Leakage may turn these

devices on il a bleeder is not used. Refer to Bleeder Resistor Cai-

culatien on page 6-7.

Figure 6-7
WIRING FOR 24 V dc SINK QUTPUTS, BASIC UNIT

TPK B.40337
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24 V dc SINK INPUT/RELAY OQUTPUT
IC609SJR120
IC60958.JR124

These 2 basic umits provide 15 de sink input circuits and 9 retay output circuits. The
15 input circuits are each designed 1o receive a single discrete (ON/OFF) signal
from user supplied devices such as limit switches, pushbultons, seiector switches,
and relay contacts. Circuits 15 and 16 can be used for high speed count input and
reset or used as ncrmal de sink input points. The 9 relay output circuits are each
capable of controHling user supplied discrete (ON‘OFF) loads. Typical lcads include
retay coils, molor stariers. solenoid valves, and indicator lights. Since the relay
output circuits were nol designed for a specific voltage, suchas 24 Vdcor 115V ac,
they can be used for a wide variely of loads and signal types. The ON/QFF state of
each input and cutput circuit is indicated by an LED. Figures 6.8 and 6.9 provide
wiring informaticn for this unut. Following are specifications fcr each of the input and
outpul circuits.

The difference between the 2 units is that IC609SJR120 requires an cperating
power source of 115/230 V ac, while IC6095JR 124 requires an cperating power
source of 24 V dc.

DC INPUT CIRCUITS (0-14)

Input Points 15
Maximum Veltage on Inpuwt

Terminal (nc lcad) 26 V dc
Qpen Circuit Vollage

Of Input {(ncminal) 24 V dc
Input Current 12 mA
Input Impedance 1.8 K chms
ON Level 0-7 V dc
OFF Level 18-26 V dc
OFF tc ON Response 5-10 ms
ON tc OFF Response 5-10 ms
Circuit Indicator Logic Side
Maximum OFF Leakage 3 mA
Minimum QN Current 6 mA

DC (HIGH SPEED COUNTER) INPUT CIRCUITS (15, 16)

Input Points 2

lnput Device Input 15 must use an open
ccllector device

Maximum Veitage con Input

Terminal (no load) 26 V dc
Open Circuit Voitage

ct Input {(nominal) 24 V dc
Input Current 12 mA
input Impedance 1.8 K ohms
ON Level 0-7 Vdc
OFF Level 18-26 V d¢
OFF to ON Response .1 ms
ON tc OFF Response 1 ms
Circuit Indicatcr Legic Side
Maximum OFF Leakage 3 mA
Minimum ON Current 5 mA
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TYPICAL
PROXIMITY

SWITCH
OR SENSOR

+ -
INTERNAL
HIGH SPEED —
SUPPLY
+24Y DC INPUTS 24V0C

+¢
THeiCaL /0 STATUS -
CIRCUIT DISPLAY

NOTE

Input 15 must be driven by an open collector device when being used as
ahigh speed counterinput. If a normal switch contact were used, switch
bounce could cause mulliple incorrect inpul pulses to bhe counted.

Counter input circuits are dc inputs. Terminals No. 15 and 16 can be
used as normal dc sink inputs when not being used as high speed
counter inputs.

Figure 6.8 WIRING FOR 24 V dc Sink INPUTS, BASIC UNIT
TPK.A.40209
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RELAY OUTPUT CIRCUITS

OCutput Points 9

Cperating Voltage 5-265 V ac‘dc
AC Frequency 47-63 Hz
Maximum Current 2A

Maximum Inrush See chart below
Maximum Leakage Current 1 mA

Smallest Recommended Load 1T mAG@ BV
OFF to ON Response 5 ms

ON to Off Response 5ms

Circuit Indicator Logic Side
Fuses (Internal, soldered) 2A (C1), 5A (C2, C3)

OPERATING | MAXIMUM CURRENT FOR LOAD TYPE | TYPICAL LIFE

VOLTAGE RESISTIVE LAMP SOLENOID | (OPERATIONS)
220 V ac 2 Amp 0.3 Amp 0.3 Amp 200,000
220 V ac 0.05 Amp 0.05 Amp 800.000
110 V ac 0.3 Amp 0.3 Amp 250,000
110 V ac 0.1 Amp 0.1 Amp 500,000
24 V dc 2 Amp 0.3 Amp 200,000

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. Sclenoids are defined
with a X10inrush, a PF of 0.65, and when turned OFF represent a PF of
0.35.

NOTE
It is recommended that a 2 amp fuse be placed in series with each

oulput terminal, in order to protact the user load connected to each
terminal.
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CONKECTION ! -
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e T H o =HOT
CAUTION -

e DO NOT CONNECT THIS TERMINAL (230 V AC N) UNLESS USING
230 V AC. OTHERWISE DAMAGE TO THE UNIT MAY RESULT.

NOTE

Since a surge-absarbing circuit Is buill-in, there is current leakage
thraugh the circuit. A bleeder resistor should be attached to prevent
incarrect operation in the event that light lcads, such as small relays or
neon lamps, are used. Leakage may turn on lhese devices if a bleeder
is not used. Refer ta Bleeder Resistor Calculation on page 6-7. -

Figure 6.9 WIRING FOR RELAY QUTPUTS, BASIC UNIT
TPK.4.40310
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24 V dc SOURCE INPUT/RELAY OUTPUT
IC609SJR121

This basic unit provides 15 dc source input circuits and 9 relay output circuits, The 15
Input circuns are each designed to receive a single discrete (ON-OFF) signal from
user suppled devices such as limit switches, pushbuttons, selector switches, and
relay contacts. Circuits 15 and 16 can be used for high speed count input and reset
or used as normal d¢ sink input points. The 9 ac output circuits are each capabie of
controiling user supplied discrete (ON/OFF) loads. Typical loads include relay coils,
molor starters, solenoid valves, and indicator lights. Since 'he relay output circuits
were not designed for a specific voltage, such as 24 V dcor 115V ac, they can te
used for a wide variety of loads and signal lypes. The ON:OFF state of each input
and cutput circuit is indicated by an LED. Figures 6.1Q0 and 6.11 provide wiring
informaticn tor this unit. Following are specifications for each of the input and output
circuits.

DC INPUT CIRCUITS (0-14)

Input Points 15
Maximum Voltage cn Input

Terminal {nc !oad) 0Vde
Open Circuit Voltage

Of Input (neminal) 24 V dc
Input Current 12 mA
Input Impedance 1.8 K ohms
ON Level 18-26 V dc
OFF Level 0-7 V dc
CFF 10 ON Response 5-1C ms
ON to OFF Response 5-10 ms
Circuit Indicator Logic Side
Maximum OFF Leakage 3 mA
Minimum ON Current & mA

DC (HIGH SPEED COUNTER) INPUT CIRCUITS (15, 16)

Input Points 2

Input Device Input 15 must use an cpen
collector device

Maximum Vollage on Input

Terminal (no load) 26 V dc
Open Circuit Vcltage

of Input {(ncminai) 24 V dc
Input Current 12 mA
Input Impedance 1.8 K chms
CN Level 0-7 V dc
OFF Level 18-26 V dc
OFF o ON Response 1 ms
ON to OFF Response 1 ms
Circuit Indicator Logic Side
Maximum OFf Leakage 3 mA
Minimum ON Current & mA

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-90503 VO Capabilities 6-22

TYPICAL
FROXIMITY | —

SWITCH  [] -
OR SENSOR

ICOMA
MAX

I I1?

lo[olplglplglglpllgl

i

eJlel[e][elle](e][ele)

] | | 14 15] 16 [+24 oy

CNT| RS
O I -

1 | 1 I I I [ | | 1 1 i 1 1

i i 1 1 | [ [ { i 1 1 1 1 1

t | i 1 1 | 1 ! 1 I ] I I 1

L 1 1 1 1 L L L 1 1 L 1 i 1
\'___“V’___'} —

INTERNAL
SUPPLY

+* —
At 1/0 STATUS

NOTE _

input 15 must be driven by an open collector device when heing used as
a high speed counter input. If a normal swilch contact were used, switch
bounce could cause multiple incorrect input pulses to be counted. -

Counter input ¢ircuits are dc inputs. Terminals No. 15 and 16 can be
used as normal d¢ sink inpuls when not being used as high speed
counter inputs.

Figure 6.10 WIRING FOR 24 V dc SOURCE INPUTS, BASIC UNIT
TPK A 40508 —

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-90503 [0 Capabilities §-23

RELAY OUTPUT CIRCUITS

Cutput Pegints 9

Operating Vollage 5-265 V ac/dc
AC Frequency 47-63 Hz
Maximum Current 2A

Maximum Inrush See chart below
Maximum Leakage Current t mA

Smaliest Recommended Load ITmA@sY
OFF to ON Respanse 5ms

ON to Off Response 5 ms

Circuit Indicator Logic Side
Fuses (Internal, soldered) 2A (C1), BA (C2, C3)

OPERATING MAXIMUM CURRENT FOR LOAD TYPE | TYPICAL LIFE

VOLTAGE RESISTIVE LAMP SOLENOID | (OPERATIONS)
220 V ac 2 Amp 0.3 Amp 0.3 Amp 200,000
220V ac 0.05 Amp 0.05 Amp 800,000
110V ac 0.3 Amp 0.3 Amp 250,000
110 V ac 0.1 Amp 0.1 Amp 500,000
24 V dc 2 Amp 0.3 Amp 200,000

NOTE

Lamploads are defined as a X10 inrush with a power factor (PF) of 1.00
and when tumed OFF represent a PF of 1.00. Solencids are defined
with a X10 inrush, a PF of 0.65, and when turned OFF represent a PF of
0.35.

NOTE
It 18 recommended that a 2 amp fuse be placed in series wilh each

output terminal, in order t0 protect the user load connected to each
terminal.
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EXPANSION ﬁg
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TERMINAL

| S e - A ¥ -
| A TYPICAL i * TYPICAL OUTPUT 17-27
I CONNELTIOW ! o
i FOR | 1 I
i FUsE | _
i {
i :
I i
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I0PTICNALI
.54 (L) S s
45A 1C2, C3) |
—————————————————————— 1/0 O
STATUS B
S DISPLAY
At
' NNECTION -
: FOR i NOTE: CI-C3 _
| BLEEDER . .
| RESISTOR (L) == TYPICAL LOAD
: : N = NEUTRAL
o W = HOT _
CAUTION

b DO NOT CONNECT THIS TERMINAL (230 V AC N} UNLESS USING
230 ¥V AC. OTHERWISE DAMAGE TO THE UNIT MAY RESULT.

NOTE

Since a surge-absorbing creuit 1S buwilt-in, there is current leaxkage
through the circuit. A bleeder resistor should be altached to prevent
incorrect operafion i the event that lght loads. such as small relays or
neon lamps, are used. Leakage may turn on these devices if a bleeder
15 not used. Reler to Bleeder Resistor Calculatien on page 6-7.

Figure 6.11 WIRING FOR RELAY OUTPUTS. BASIC UNIT
TPK A 40310
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115 Vac INPUT
IC610MDL125

This module provides 8 circuits each designed 10 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
6.12 provides wiring informaion for this module. Following are specifications for
each of the 8 circuits.

Input Points 8
Operating Voltage 97-132 V ac
AC Frequency 47-63 Hz

Input Current

Input Impedance

15 mA @ 60 Hz
11.5 mA (« 50 Hz
9.5 K ohms

ON Level Above 80 V ac
OFF Level Below 20 V ac
OFF to ON Response 10-30 ms

ON to OFF Response 10-60 ms.
Circuit Indicator Field Side
internal Power Consumption 10mA @ 9 V de
Units of Load 1 Unit &« 9V dc
Weight 50z (140 g}
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Figure 6.12 WIRING FOR 115 VAC INPUTS
PC-51-83-0037
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230 V ac INPUT
IC610MDL127

This module provides 8 circuits, each designed 1o receive a single discrete (ON
OFF) signal from user supplied devices. Typical input devices include limit switches,
pushbuttons, selector switches. and relay conlacts. The 8 circuits are divided into
two groups cf 4 ¢ircuils each. Each of the 2 groups can be supplied from a separate
power saurce. Power (o aperate the fleld devices must also be supplied by the user.

Following are specifications [or each of these 8 circuils.

Input Peints 8

Operating Voltage 180-265 vV AC

AC Frequency 47-63 Hz

Input Current 18 mA (265V, 80 Hz), Maximum
11 mA, Typical

Input Impedance

18 K ohms @ 60 Hz

ON Vaoitage Abave 180 V ac
OFF valtage Below 40 V ac
OFF Current = 2 mA

OFF to ON Response 5-50 ms

ON to OFF Response 5-60 ms

Circuit Indicators Field Side
Internal Power Consumption 10 mA, 9V dc
Units of LOad 1 Unit @ 9 V dc
Weight 50z (140 g)
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Field connections are made 1o screw terminals on a terminal blcck mounted on 1he
faceplate. Each terminal will accept up to one No. 12 AWG wire or two No. 14 wires.
The C1 and C2 common terminals are isclated from each other.

TYPIC AL
USFR WIRING WOIILILE REFEREMCES -
182205 VAC
HIOT NEUT
Al ST, &
3 o——— o 060 ”
— 0—_—(2) 1 Qg
——o"o—(: o62 _
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WIRING DIAGRAM

r—- o T e et
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COkRAON G P TIC AL
LED _k‘:s COUPLER

TD OTHER L AAAA—]
THATE CHACINTS

SAMPLE INPUT CIRCUIT

Figure 6.13 WIRING FOR 230 V ac INPUTS

PC-§1-84-0024 _
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115 V ac ISOLATED INPUT
= IC610MDL126

- This module provides 4 circulls, each designed to receive a single discrete (ON-
OFF) signal from user supplied devices, Typical input devices include limit swilches,
pushbuttons, selector switches, and relay cantacts. Each of these circuits is isolated
from the other circuits on this module relative to AC power source. The lermisolation
is not relative to optical-coupler noise and fault isolation which all 110 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 6.14 provides wiring information fcr this modules.

Although this module consumes 8 discrete references assigned to the /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 1o hardware /O modules, Following are speci-
fications far each of the 4 circuits:

input Points 4

Operating Voltage 97-132 V ac

AC Frequency 47-63 Hz

Input Current 15 ma ¢ 60 Hz
Input Impedance 10K ohms (@ 60 Hz

12K ohms 1 50 Hz

ON Level Above 80 V ac
OFF Level Below 20 V ac
OFF tc ON Respanse 10-30 ms

ON to OFF Response 10-60 ms

Circuit Indicator Field Side
Internal Power Consumption 10 mA @ 9V dc
Units ot Load 1@ 9V de
Weight 4,20z (120 g)
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TWRICAL
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Figure 6.14 WIRING FOR 115 VAC ISOLATED INPUTS
PC-S1-82-0032 -
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24 V dc SINK INPUT (8 Circulits)
IC610MDL101

This module provides 8 circuits each designed to receive & single discrete (ON-
OFF) signail from user supplied devices. Typical input devices inctude limit switches,
pushbuttons, selector switches, and relay contacts. Power (24 V dc) to sense the
state of these "dry contact” inputs is provided by the rack power supply. No external
power source is required with this module. All 8 circuils are powered from this one
source. Figure 6.15 provides wiring informaton for this module. Following are
spectications for each of the 8 circuits:

Input Points 8

Maximum Voltage (Open Circuit) 38 V dc

Input Current 18 mA
Input Impedance 1.8 K ohms
ON Level” < 3Vde
OFF Level >3Vdc
OFF to ON Response 4-15 ms
ON to OFF Response 4-15 ms
Circuit Indicator Field Side
Maximum OFF Leakage 3 mA
Minimum ON Current 7 ma

Internal Power Consumgption

14 mA for each ON

Circuit @ 24 V dc
10mA @ 9V dc

Units of Load 1@ 9V de
10 @@ 24 V dc
Weight 420z (120 g)

*Voltage levels measured between common and input terminais (across nput
device).
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TYPICAL
USER WIRING MODULE REFERENCES
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Figure 6.15 WIRING FOR 24 V dc INPUTS
PC-51-83-0034 -
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24 V dc SINK INPUT (16 Circuits)
ICE10MDL106

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, pushbultons, selector switches, and relay contacts.
24 V dc power to sense the state of these inputs is provided by the rack power
supply; therefore, no external power source is required for this module. All 16
circuits are powered from this one source.

Figure 6.17 provides wiring information for this module. The 16 input circuits are
connected to user devices through a 24-pin connecter. An oplional 1:0 Interface
cable, catalog number IC610CBL105, is available for use with this module. Fol-
towing are specifications for each of the 16 circuits:

Input Points 16

Maximum Voltage (Open Circuit) 36 V dc

Input Current 16 mA

ON Level Oto3d Vde
OFF Leveal 18 to 36 V dc
OFF 1o ON Response 4tc 15 ms
ON to OFF Response 410 15 ms
Maximum OFF Leakage 2 mA
Minimum ON Current 5 mA

Circuit Indicator Field side
Internal Power Consumption 24 mA @ 9V dc, Max.

{16 circuits ON)

210 mA @ 24 V d¢, Max.
(16 circuits ON)

Units of Load 3 units @ 9 V dc
21 units @ 24 V dc
Waight 4.2 0z (120 g)
19 55+C (16 CIRCUITS ON)
NUMBER 12 13 CIRCU]ITS ON
OF
CIRCUITS
ON n
‘ —
L T T T T LI

i0C 20°C 30°C 40*C 50'C &0
AMBIENT TEMPERATURE (*C)

Figure 6.16 /O POINTS VS. TEMPERATURE CHART
TPK.A 40548
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MODULE
USER USER TYPICAL
WIRING WIRING MEFERENCES -
A B
0 1 A
o— "o 7O B
o, \8) 030 03! -
o—— 55 032 033
o2 o oL o 034 035
£ £ 036 037 -
o2 ot—3
o= O O 2 5o 130 131 -
-2 o o320 132 133 '
o2 1o o g o) 134 135
& 136 137
1\2J
WIRING DIAGRAM
I OTHER -
CORRCN 24 vDC pYi CIACLATS
e g @ E——&
i WIERMNAL /F—‘* _
& FIWER SLPPLY 'é
I' DETICAL

COUPLER —_

SAMPLE INPUT CIRCUIT -

Figure .17 WIRING FCR 16 CIRCUIT, 24 V dc SINK INPUT MODULE
TP¥_A 40566 -
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24 V ac/dc SOURCE INPUT
IC610MDL111

This medule provides 8 input circuits, each dasigned to receive a single discrete
{ON/OFF) signal from user supplied devices. Typical input devices include push-
buttons, 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 intertace to input devices that provide their own voltage.
Following are specifications for each of the 8 circuits.

AC Input DC Input
Input Voitage 20 to 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 Levei 20to 28 V ac 20 to 28 V dc
OFF Level Otod Vac Oto6Vdc
OFF to ON Response 510 50 ms 6 to 30 ms
ON 1o OFF Response 510 60 ms 51to 60 ms
Circuit Indicator Field Side Field Side
Internal Power Consumplion 9 V dec, 10 mA (supplied by
rack power supply)
Units of Load 1@ 9Vde
Weight 50z (140 g)

User devices are connected to screw terminals on the faceplate of this medule.
Each screw terminal will accept up to one No. 12 AWG wire or two No. 14 AWG
wires. The ON/OQFF state of each circuit is indicated by an LED located in the field
side ot each circuit. The 8 circuits are divided into 2 groups of 4, each with its own
common. The two commans, CA and CB are isclated from each other internalty.
Each input can accept either an AC input or a DC input.
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USER WIRING MTIDULE TYPICAL REFERENCES

20.28 ¥ AC

1 Q30 031

5 a3a 03%

¥ 036 037 -

>
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A
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o2

—

2028 v 0C

WIRING DIAGRAM

MNEUT D)

e -
G (=¥

h .

J ’

+ +
A A
v A

T
; . ) p— -
COMBOH LERS ﬁ OPTICAL
A, CH COUPLEA
LA — i}
SAMPLE INPUT CIRCUIT -

Figure 6.18 WIRING FOR 24 VAC/DC INPUTS
PGC-51-83-0021 -
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115/230 V ac OUTPUT
IC610MDL175

This modute provides 8 circuits each capable of controlling user supplied discrete
(ON/QFF) loads. Typical loads include relay coils, motor starters {(up to No. 3).
salenocid 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 alsc by supplied by the user. Figure §.20 provides
wiring information for this module. Fallowing are specifications for each of the 8

circuits:
Output Paoints 8
Operating Voltage 97-265 V ac
AC Freguency 47-63 Mz
Maximum Current® 1 amp

Maximum Leakage Current

ON Valtage Drop

Smallest Recommended Leoad

Maximum Inrush

OFF to ON Response
ON to OFF Response

Circuit Indicatar

Fuses (Internal, Soldered)

Internal Power Consumption

Units of Load
Weight

1.2 mA (« 220V, 60 Hz
0.5 mA & 110V, 60 Hz

0.9V @ 1 amp
0.8V w 0.5 amp

25 mA
10 amps for 16 ms
S amps for 100 ms

1 ms
8-10 ms (¥ cycle)

Lagic Side
(2} 10 amp {ane cn each group of 4)

20 mA for each ON Circuit (v 9V dc
18 ta 9V dc
6.4 0z (180 g)

*Maximum load current is dependent upon ambient temperature as shawn on the
charl in Figure 8.19.

B CIRCUITS 08 AT | AdF EACH

¥ 8 CIRCUITS OW AT 0.5 AUPS CACH
WUMEEH & o S
oF | . < €
CIRCUITS \“ 5 CIRCULTS OM AT 0.5 AMPS EADH
V] Ll ~
3 CYATUITS ON AT | AMS® EACH
T -
|_ T T .“_I_l_

Bt Xt T Wt ST T
AMBIEST TEMPERATUAE (*CI

Figure 6.19 I'Q POINTS VS. TEMPERATURE CHART

TPK.A 40555
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WEER ¥WHING

97-265 WAL
HOT o~ NEUT

97.26% YAC

T B S

WIRING DIAGRAM

CAUTION =

IF THIS MODULE IS WIRED INCORRECTLY OR THE LISTED
SPECIFICATIONS AREEXCEEDED, ANY DAMAGE INCURRED BY -
THE MODULE, OR USER DEVICES CONNECTED TO THE MOD-

ULE MAY NOT BE COVERED BY WARRANTY,

97- VAG
o 265
O OTHER —g———-O- N\ ,O——A e === = — = S - -
THAEE CIRCUITS - :
!
LED + : -
- |
\\i QUTRUT ‘ i
O -

SAMPLE OUTPUT CIRCUIT

Figure 6.20 WIRING FOR 115 ¥V ac QUTPUTS
PC-51-83-0033
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115/230 V ac ISOLATED OUTPUT
IC610MDL 178

This module provides 4 circuits each capable of controlling user supplied discrete
(ON/OFF) loads. Typical loads inciude relay coils, motor starters (uo to No. 4),
solenoid valves, and indicator lights. Each of these circuits is isolated from the other
circuits on this module relative to AC power source. The term isolaticn is not relative
10 optical-coupler noise and fault isolation which atl I'O modules have. Each output
is provided with 2 field terminals allowing separate AC power sources (that is,
different phases) for each of the 4 outputs. These power sources must be supplied
by the user. Figure 8.22 provides wiring information for this module. Aithougn this
module consumes 8 discrete references assigned to the slot into which it is placed,
only 4 are actually used. The other 4 can be used internally as coils, but they cannot
be provided to hardware /O modules. Following are specifications for each of the

four circuits:
Cutputs

Operating Voltage
AC Frequency

Maximurm Current®
Maximum Leakage Current

ON Valtage Drop

Smallest Recommendead Load
OFF to ON Reponse

ON 1o OFF Respanse

Circuit Indicator
Fuses {Internal)

Internal Power Cansurmption
Units of Load
Weight

4

97-265 V ac
47-83 Hz

2 amps
7 mA @ 220V, 80 Hz
3.5 mA @ 110V

BV @ 2 amps

25 mA

1.0 ms

8-10 ms (% Cycte)

Logic Side

(4) 3 amp (each circuit, Repiaceable)
12mA @ 9V dc

8 unils @« 9V dc
5 0z (140 g)

“Maximum load current is dependent upon ambient temperature as shown on the
chart in Figure 6.21.

4 CIRCUITS ON AT 2 AMPS EACH

4 I 4 CIRCUITS ON AT | AMP EACH

T
NUBNFBER 3 -l 3 CIRCUTTS ON AT ! AMP EACH
CIRCUITS _ | AN
0K 24
| | CIRCUIT ON AT 2 AMPS
T 1 T T T T
0% 20°C 30°C 40°C S0°C 60°C
AMBIENT TEMPERATURE i °Cl
Figure 6.21 11O POINTS VS. TEMPERATURE CHART
TPK A.40549
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TYPIC AL
HEFERENCES MOOULE USER WIRNG
50 0@ 4
¥ s VAT -
O HOTG NEUT
b 1D Ti5 VAC
M@ HIOT =~ NEUT -
%] 2 =
2 AL 115 ¥AC |
H?@ HOT@NEUT _
"1
b 3D 116 VAL |
H3® HOT@NEUT

WIRING DIAGRAM

1 VAC
3A HOT S
—--——--———_—__‘I LI - —

e

LEDGE% +
SSR

I QUTPUT

SAMPLE OUTPUT CIRCUIT -

Figure 6.22 WIRING FOR 115 V ac ISOLATED QUTPUTS
PC-51-83-0038
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24 V dc SINK QUTPUT (8 Circults)
IC610MDL151

This module provides 8 circuits each capable of cantrolling user supplied discrete
(ON/OFF) loads. Typical Icads include relay coils, motor slarters, sclenoid valves,
and indicatcr lights. The B circuits are provided referenced to a single DC power
source, that must be supplied by the user. Figure 6.24 provides wiring infcrmation
for this module. Since current flows from the load intc the field terminal for each
circuit when the output is energized, these circuils are refesred tc as sink DC
cutputs. Following are specifications for each of the 8 circuits:

Qutput Peints 8

Operating Voltage 5-24 V dc

Peak Vcltage 45 V dc

Maximum Current” 0.5 amp

Max. Leakage Current 0.1 mA @ 40V dc

ON Voltage Drcp 0.8V ¢r 0.5 amp
0.65V @ 0.1 amp

Smallest Recommended Load 1 ma

Maximum Inrush 3 amp for 20 ms
1 amp for 100 ms

OFF to ON Response 100 ps

ON to OFF Response 100 us

Circuit Indicator Logic Side

Fuses (Internal) (2) 3 amp

(one on each group of 4}

Internal Power Consumption 20 mA @ 9 V dc.
3 ma for each ON
Circuit ¢t 24 Vdc

Units ot Lcad 2 units i SV dc
3 units it 24 V dc
Weight 420z (120 g)
“Maximum lcad current is dependent upon ambient temperatures as shown in
Figure 6.23.

B CIRCUITS DX AT 0.5 AMPS EACH

L - W CVRCUITS DN AT .75 AMPS EACH
N ‘[
h'-I'E-F-FFl Eq \1
| Y IS A o
CIRCHITS . ] 5 CIRCUITS O8 AT 0.5 AMPE EaCH
Pl

T T T T
D*C 20 3T #WT T edC
ML ENT TEMPERATURE 1 CY

Figure 6.23 1/0 POINTS VS TEMPERATURE CHART
TPK.A.A055
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T¥PIC AL
RAEFERENCES MODALE LISER WIRING
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— =TI
D& 0®— e
081 V(2
052 r
063 £ % ﬁ
064 9%, 5
065 2 5 @—L—"- -
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Lo f0 OTHER .
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l CUTPUT o :
N 2. ol b - -
SAMPLE QUTPUT CIRCUIT -

Figure 6.24 WIRING FOR 24 VDC SINK QUTPUTS
PC-51-83-0035
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24 V dc SINK OUTPUT (16 Circuits)
IC610MDL156

This module provides 16 circuits, each designed to te capable of controlling user
supplied discrete (ON-QFF) loads. There are 16 LEDs on the faceplate, which are
status indicators lo reflect the ON or OFF status of each of the circuits. Typical loads
include relay coils, motor slarters, solenoid valves, and indicator lights. The 18
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 oulput
switching circuitry 1s arranged in 4 groups with 4 circuits ineach group. Each group s
pratected by a 3 amp fuse.

The 16 circuits are connected to user [0ads through an optional I'O Interface cable.
Catalog number IC610CBL 105, which connects to a 24-pin connector mounted on
the module facepiale. Figure 6.26 provides wiring information for this module.
Following are specifications for each of the 16 circuits.

Outpul Paints 16
Operating Vcllage 5-24 V d¢
Peak Voitage 40 V dc
ON Voitage Drop, Typical 0.9Vdc @ 05amp
ON Voltage Drop, Maximum 1.5V dc w 0.5 amp
Maximum Current® 0.5 amp
Maximum Leakage Current 0.1 mA (@ 40 V dc
Maximum Inrusn 3 amp for 20 ms
1 amp for 100 ms
OFF to ON Respanse 0.1 ms
ON ta OFF Response 0.1 ms
Fuse (Internal) 3 amp (In Qutput Common Line.
ane for each group of 4).
Internal Power Consumption 40 mA @ 9 V dc, Maximum
(16 outputs ON)
96 mA « 24 V dc. Maximum
(16 outputs ON)
Units of Load 4 units (v 9V dc
10 units @ 24 V dc
Weight 39cz (110 Q)

* Maximum load current is dapendent upon ambient temperature as shawn in Figure
6.25.

o BT WY wT WL oWt

LERIENT TERPERATURE | =

Figure 6§25 110 POINTS VS TEMPERATURE CHART
TPK A.40552
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USER iJSFR TYPICAL
WIAING MODULE WIRING REFERENCES
7 ) ao e
A B
A2 010 LA — 030 031
D 2 3 = o o
o 0 032 033 -
& " > . &
v A 0 O L 034 035
N = -0 z (= 036 037
D LI -
- '1( & 0 & ! @ 30 W
) 2_1io 3 A——a 132 133
40 o s 134 135 -
1D—m E |' [} z TR A pum—1 136 137 .
e
=1 )
\__, 5.24 VBC
WIRING DIAGRAM
24 VOC

COPAMON +

\—n_}—+|'l S R g lF- -
BT nreRmAL 1A 7 -

“‘]’»’ FOAWER SUPFLY

[ : 4 f - '
s = I’ :; J J7 T OTHER : -
= N < ak e CACULTS
A ae— ‘-
| g 5
OPTICAL 5 i1 auTRUT = ‘
| courLer | ST o

SAMPLE QUTPUT CIRCUIT -

Figure 6.26 WIRING FOR 16 CIRCUIT 24 V dc SINK OUTPUTS
PGC-S1-83-0070 -
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24 V de 2 AMP SINK OUTPUT
IC610MDL153

This module provides 4 fused 24 V dc sink output circuits each capable of controiling
user supplied discrete (ON/QFF) lcads. Each circuit is rated at 2 amps continuous
current. Typical lcads include mctor starters, relay coils, solenoid vaives, and
indicater lights. The circuits on this medule are referred to as sink outputs since
current flows from the lcad intc the field terminal for each circuit when the output is
energized. Field connections are made tc screw lerminals on a terminal block
mounted on the faceplate, Each terminal will accept up 1o one No. 12 AWG wire or
two No. 14 AWG wires. The QN/OFF state of each circuit is indicated by a
cerresponding LED. This module, althcugh having only 4 output circuits, will
consume 8 conseculive discrete relerences. The 4 references not available as “real
worid" outputs can be used as internal coils. Following are specificalicns for each of
the four output circuits.

Quiput Points 4
Operating Vollage 51024 Vdc
Peak Voltage 45 V dc
ON Voitage Drop A5V dc @ 1 amp
6 Vdc @& 4 amp
Maximum Current* 2 amps
Maximum Leakage Current .4 mA {« 40 V dc
OFF tc ON Response 1 ms
ON toc OFF Respcnse A ms
Circuit Indicator Logic Side
Fuses, Internal 5 amp (1 for each circuit)
Replaceable
Internal Power Consumption 5mA @ 24 V dc
12mA @ 9V dc
Units of Load 1 unit @ 24 V dc
2 units @ 9 V dc
Weight 4.2cz (120 g)
“Maxrmum toad current is dependent cn ambient temperature as shown in Figure
6.27.

4 CIACLATS Ok AT 2 AMPS EALH

Pl ~——4 4 CIRCUITS ON AT | AP EACH
F———._ JCIACUITS ON AT ™)
HUMBER 3 = “w ¥ MMFS EACH ¢ 3 CIACUITS OR AT 2 AMPS EACH
0F
CiRCU|TS | T
[T . T
~

' A | CIRCUIT ON AT ™,
4+ AWFS ko

L ot
T T T T T T
0'C WL BT &T 50T S0€T

ABBIERT TEMPERATURE ( *C)

Figura 6.27 QO POINTS VS TEMPERATURE CHART

TPK A.40551
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.

REFERENCES

05l
NN -
a2
WIRING DIAGRAM
CQPTICAL 54 GUTPUT
COUPLER H,LJ',',_____1 -
> E
LED .
COMMON i B
- -&n roC -
TQ QTHER -4—1 5 TO 24 VDG
CIRCLITS -
SAMPLE SINK OUTPUT CIRCUIT -
Figure 6.28 WIRING FOR 24 V dc 2 AMP SINK QUTPUTS
PC-51-84-0022
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24 V dc 2 AMP SINK/SOURCE OUTPUT
- IC610MDL154

This module provides 4 1solated, fused 24 V dc sink or source oulput ¢ircuils each

capab'e of controlling user supptied discrete (ON OFF) loads. Each circuitis rated at

2 amps continuous current. Outputs can be connected in parallel to increase output

current capacity. Types of loads that can be controlled oy this module would include

molor slarters. relay coils solenoid valves, and indicator tights. All 4 circuits can be

- referenced 10 a separate DC source of power. The circulls on this medule can te
used as either source outpuls or sink oulputs, depending on how the load 1s wired In
relation to the load power supply.

- Field connections are made to screw terminals on a terminal block mounted on the
faceplate. Each terminat will accepl up 10 one No. 12 AWG wire or two No. 14 AWG
wires. The ON-OFF state of each circuitis indicated by a corresponding LED on the
logic side. This module will consume 8 consecutive discrele references. The 4
references not used as “real world” outputs can be used as internai coils in your
program. Following are specilications for eacn of the four circuns.

- QOutput Points 4
Operaling Voitage 51024 V dc
Peak Voltage 45V dc
Maximum Current” 2 amps Continuous
- 8 amps Maximum Peak
Maximum Leakage Current A mA e 40 V ac
ON Voltage Drop 1V dc e 6 amps

6V dc it 4 amps
AV dew 2amps
A5V dc @ 1 amp

OFF 1o ON Response .1 ms
- ON 10 OFF Response .1 ms

Circuit Indicator Logic Side

Fuses, Internal 5 amp (1 for each circuit)
Replaceable

Internal Power Consumed 12mA @ 9V de
30 mA «« 24 V dc

Units of Load 2umts @ 9V dc

3 units @« 24 ¥V dc

Lamp lcad should be .B amps or less.
*Load current {(max.) is dependent on ambient temperature as shown below.

AaBIFET TOPTRETUEE 2

Figure .29 I/0 POINTS V5. TEMPERATURE CHART
TPK A 40553
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T PIC
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Although not showr as such, the 4 circuits are -
1solated from each other and can be connected to
separate power sources.

WIRING DIAGRAM

OPTICAL 5A QUTPUT
COUPLER __
—
LED
T COMMON -
__F Q--

SAMPLE CUTPUT CIRCUIT -

Figure 6.30 WIRING OF 24 V dc 2 AMP SINK/SCURCE CUTPUT
PC-51-84-0023 -
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24 V dc SOURCE OUTPUT
IC610MDL155

This module provides eight 24 V dc source output circuits, each capable of con-
trolling user supplied discrete (ON/OFF) loads. Each circuit is rated at 0.5 amps
conlinuous current. Typical loads that can be controlled by this module are motor
starters, relay coils, solenoid vaives, 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 protecled by a 3 amp fuse. All 8 circuits should be
referenced to a single source of dc power. Field connections are made 10 screw
terminals on a terminal block mounted on the module's faceplate. Each terminal will
accept up 1o 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.

OQutput Paints 8
Qperating Voitage 51024 Vdc
Peak Voltage 40 vV dc
ON Voitage Drop 1.0V @« 0.5 amp
0.75 V (x 0.1 amp
Maximum Current” 0.5 amps
Maximum Leakage Current 0.1 mA at 24 V d¢
Smaltest Recommended Load 1.0 mA
OFF to ON Response 100ps
ON to OFF Response 100pus
Circuit Indicator Logic Side
Fuses {Internal) (2) 3 amp (in output comman line,
one for each group of 4 circuits)
Internal Power Consumption 30 mA maximum & 9V dc,
Supplied by rack power supply
Units of Load 3 Unils @ 9 V dc
Weight 4.2 0z (120 g}
“Maximum load current is dependent on ambient temperature as shown in Figure
6.31.
a —a_50°C 18 CIRCUITS O%)
NUMBER 6 - & CIRCUITS 0N
QF
C’“gﬂ”s . 4
2 -
T T T T T T
10°C 20T T 40T S0°C 60°C
AMBIENT TEMPERATURE | C)
Figure 631 /O POINTS VvS. TEMPERATURE CHART
TPK A.40554
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TYPICAL
REFERENCES MOOULE LUSER WIRING
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SAMPLE OUTPUT CIRCUIT -

Figure 6.32 WIRING FOR 24 V dc SCURCE QUTPUTS
TPK.A AC626
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RELAY OUTPUT
- 1IC610MDL 180

This medule provides 8 circuits each capable of controlling user supplied discrete

{ON OFF) loads. Typical lcads include relay coils. motor starers, solencid valves,
- and indicator lights. Since this mgdule is not designed for a specilic current type
such as 115 V ac or 24 V dc. il can be used with a wide variety of loads and signal
tyces. The 8 circuits are divided inta two groups of 4 circuits each. Each group can
be supplied from a separale power Source. Power to operate the field devices must
also be supplied oy the user. Following are specitications for each of the eight

Circuils:

Cutputs 8

Operating Vollage 5to 265 V ac dc

AC Freguency 47-63 Hz

Maximum Current” 4 amp (resistive)

Maximum Leakage Current 1 mA

(Across Contacls)

Smallest Recommended Load 5 mA

Maximum Inrush 5 amps

- COFF to ON Reponse 5 ms.

ON to OFF Response 5ms

Circuit Indicator Logic Side

Fuses (Internal) (2) 10 amp (Replaceable)
(one for each group of 4)

Interna! Power Consumption 45 mA for each ON
Crrcuit v 9 Vde

Units of Lecad 34 unils v 9 V dc

Weight 7 0z (200 g)

*Since nen-solid state devices are used as the power switching devices. lhe
tollowing limitations must be observed for reliable operation:

Table 6.2 MAXIMUM CURRENT V5. LOAD TYPE FOR RELAY OUTPUTS

OPERATING | MAXIMUM CURRENT FOR LOAD TYPE | TYPICAL LIFE

VOLTAGE RESISTIVE LAMP SOLENOID | (OPERATIONS)
220V ac 4 Amp 0.5 Amp 0.5 Amp 100,000
220 V ac 05 Amp 05 Amp 800,000
110V ac 4 Amp 0.5 Amp 0.5 Amp 150,000
110V 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 05 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
defined with a X10 inrush, a PF of 0.65, and when turned OFF represent
a PF of 0.35.
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SAMPLE OUTPUT CIRCUIT -
Figure 6.33 WIRING FCR RELAY CUTPUTS
PC-S1-83-0036

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-30503 YO Capabilities 6-53

24 V de INPUT/QUTPUT (4 IN/4 CUT)
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 swilches, and
relay contacts. Typical loads include relay coils, motor starters, sclenoid valves, and
indicator lights.

24 V dc power 1o sense the state of the inputs is provided by the rack power supply.
The 4 output circuits are referenced, through their respective loads, to a single DC
power source. The ON/OFF state of each input and output circuit is indicated by an
LED. Figure 6.34 provides wiring information for lhis module. Following are speci-
fications for each ot the 4 input and 4 output circuits:

INPUT CIRCUITS

Input Paints 4
Maximum Voltage (Open Circuit) 36 vV dc
Input Current 18 mA

ON Level 0-3 Vdc
OFF Level 18-36 V dc
OFF 10 ON Response 4-15 ms
ON to OFF Response 4-15 ms
Maximum OFF Leakage 3 mA
Minimurn ON Current 7 mA

QUTPUT CIRCUITS

Ouiput Points

Operaling Voltage

Peak Voitage

Maximum Current
Maximum Leakage Current
ON Voltage Drop (Typical)
[is.65 Vdc @] .1 amp

ON Vollage Drop (Max)
OFF to ON Response

ON 1o OFF Response
Fuse (Internal)

4
5-24 V dc

45V dc

0.5 amp

0.1 mA G 40 V dc
0.8 Vdc @ 0.5amp

1.5V dc i« 0.5 amp
0.1 ms
0.1 ms
3 amp

{In Qutput common line)

Internal Power Consumpticn 20 mA (@ 9V dc

Inputs 14 mA for each On Circuit
Qutputs 3 mA for each On Circuit
Units of Load 2units v 9V de

7 units @ 24 ¥V dc

Weight 4.6 0z (130 g)
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Figure 6.34 WIRING FOR 24 V dc INPUTS‘QUTPUTS
PC-51-83-007 -
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24 V de INPUT/RELAY OUTPUT (4 IN/4 OUT)
1IC610MDL 104

This module provides 4 dc input circuits and 4 relay output circuits. The 4 input
circuits are each designed 1o receive a single discrete (ON'OFF) signal from user
supplied devices such as limit switches, pushbutions, and relay contacts. The 4
relay output circuits are each capable of controlling user supplied discrete (ON
QFF) loads. Typical loads include relay coils, maotor starters, and indicator lights.
Since the relay output circuits were not designed for a specific current type. such as
24 V dcor 115V ac, they can te used for a wide varnety of loads and signal lypes.
The ON or OFF state of each input and output circuit is indicated oy an LED. Figures
6.35 and 6.36 provide wiring informaticn for this module. Fallowing are specifica-
ticns for each input and oulput circuit.

DC INPUT CIRCUITS

Input Points 4

Maximum Vollage 36 Vdc
Input Current 18 mA (max)
ON Level 0-3Vvdc
OFF Level 18-36 V dc
OFF o ON Response 4-15 ms

ON to OFF Response 4-15 ms
Maximum OFF Leakage 3 mA
Minimurm ON Current 7 mA

RELAY OUTPUT CIRCUITS

Cu'puts 4

Cperating Voltage 51to 265V ac dc
AC Freguency 47-63 Hz
Maximum Current” 4 amp (resistive)
Maximum Leakage Current (Across Contacts) 1 mA

Smallest Reccmmended Load 5 mA

Maximum |nrush 5 amps

OFF to ON Response 5ms

ON to OFF Respcnse 5ms

Circuit Indicater Logic Side

Fuse {In Output Common Line, Replaceable) 10 amp

Internal Power Consumption 45 mA for each ON
Circuit «+ 9 V dc
Units of Load 20 units i 9 V dc

6 units &« 24V cc

'3Since non-solid state devices are used as the power switching devices. the
limitations listed in Table 6.3 must be observed tor relable operation:
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Table 6.3 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 Amp 05 Amp 0.5 Amp 100 000 / -
| 220V ac 005 Ame 0.05 Amp 800.000 ‘
10 V ac 4 Amp 0.5 Amp 0.5 Amp 150.000 |

110 V ac C.1 Amp 0.1 Amp £50.000 ! -
24Vdo | 5 Amp 0.5 Amp 0.5 Amp 100.000 |
| 50Vde | 1 Amp 0.1 Amp 0.1 Amp 100.000 ‘

100V de | 0.5 amp 05 Amp 05 Amp 100.000
| 250Vdc 0.3 Amp .03 Amp 03 Amp 100.000 l -
NOTE

Lamp icads are deftined as a X10 inrush with a power factor (PF) of
1.00 and when twrmed OFF represernt a PF of 1.00. Sclenoids are
delined with a X10 inrush. a PF of 0.65. and when turned OFF represent
a PF ot 0 35

Figure 6.35 illusirates typical winng of user inpu! devices and loads to Ihis module.

USER WIRING N BELILE USER WIRING TYPIWCAL
INFUTS R OUTPUTS REFERENCES
e ————
Qci
o o0———— 0 G50

o———r——@ 2 052

o———{ 3 052
L4 - 054

| 5 Q) AN 055 -
6 (O— 056

7 & AAAA os7 o

2z @ -

Figure 6.35 TYPICAL WIRING DIAGRAM -

TRH A 4CI67
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Figure 6.36 is an ilfustraticn showing a sample input and cutpult circuit. Each sample
crcut is 1 of 4 of each type

COMMON . . 10 OTHER
o m Q—|||“ THAEE CIRCLITS
X iMTERNAL
. POWER SUPRLY LED
. -
I
! ~
| NPUT OPTICAL
U COUPLER
SAMPLE INPUT CIRCUIT
TG OTHER
THREE CIRCUITS =et—=—
CORMON
. — O\ O0———— (e —-=- SE -
i T0A '
- | ! § |
1
.
1
1
|
N | ‘
LED |
1
- 1
T OUTFUT I
* * O i

SAMPLE RELAY OUTPUT CIRCUIT
Figure 6.36 SAMPLE 24 V dc INPUT/RELAY OQUTPUT CIRCUITS

PC-51-83-0072
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FAST RESPONSE 'O
IC610MDL115

The Fast Response 'O module allows the Senes One Junicr to respond guickly to
an input and<or momitor very short inpul pulses. The madule’s four 24 V dc inputs
and two relay cutpuls use 8 1.O references 1o interface with user logic. Each ot the 2
outputs can operate in a manual or fast response mode. An autput in manual mode
is cantrolled from user logic similar 1o any other discrete output. An cutput in the fast
response mode can be controlled independent of CPU scan time by ts 2 assoctaled
inputs. with one input enabling i, and the cther disabling 1. Up o 5 Fast Response
I-Q modules can be included in a Senaes One Junior PC system when installed in an
expansion rack, thereby providing 10 fast response cutputs and 20 inputs total.
Foliowing are specitications for each of the input and cutput circuits.

DC INPUT CIRCUITS

Number of Circuits 4

Maximum Voitage (Open Circuit) 36 V dc

Input Current 16 mA (maximum)
ON Level 0-3Vde

OFF Level 18-36 V dc

OFF tc ON Response 0.3-1 ms

ON 1c OFF Response 50-150 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 Mcdule
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RELAY OUTPUT CIRCUITS

Number cf Circuits 2

QOperating Voltage 5-265 V ac'dc

Ac Frequency Range 47-63 Hz

Maximum Current” 4 amp (resistive)
0.5 amp (nductive)

Maximum Leakage Current 1 mA

Smallest Recommended Load 10 mA

Maximum Inrush 5 amps

OFF To ON Respense 5 ms {maximum)

ON To OFF Response 5-10 ms

Circuit Indicator Field Side

Circuit Indicator Field Side

Fuse (In Qutput Common Line) 3 amp

Internal Power Ccnsumption 50 ma +~ 53 mA:Qu'put ON
Circuit at 9 V dc, 15 mA‘Input (¢
24 Vdc

*Since non-solid state relays are used as the power switching devices, the hmita-
tions as shown in Table 6 4 must be observed for reliable cgeration.

Table 6.4 MAXIMUM CURRENT VS. LOAD TYPE FOR RELAY QUTPUTS

OPERATING MAXIMUM CURRENT FOR LOAD TYPE | TYPICAL LIFE
VOLTAGE RESISTIVE LAMP SOLENOQID | (OPERATIONS)
220 V ac 4 Amp 0.5 Amp 0.5 Amp 100,000
220 V ac 0.05 Amp 0.05 Amp 800,000 [
110 V ac 4 Amp 0.5 Amp 0.5 Amp 150,000 '
110V ac 0.1 Amp 0.1 Amp 650,000
24 V de 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 .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 facler (PF) of
1.00 and when turned OFF represent a PF of 1.00. Solencids are
defined with a X10 inrush, a PF of 0.65, and when furned OFF represent
a PF of 0.35.
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The following logic diagram summarizes the operation of this module.

CPU Swde (User Lagic) Fast Aospanse Module Fieid Side -
Input Mo O nput No O
‘nput No ! _

Input No ! %

B Culput No 4 -
Qutput No 4 1X4)
Suloct —
Qutput No 4 (55}
'nput No 2 nputNo 2
a nputNo 3

Input No 3 ?
P QuiputNo 6 —
Outpul No & 1X&) J

Sclect
Quiput No 6 (57)

Figure 6,37 FAST RESPONSE MODULE LOGIC DIAGRAM

TPK A.40547 -
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MODE SELECTION

The Operating Mode Selection of outputs X4 and X6 is determined by the status of
their mode select references S5 and S7 as shown below.

MODE SELECT OUTPUT

(85 and §7) (X4 and X6)
Disabled (0) Manual Mode
Enabled (1) Fast Response Mode

OUTPUT LOGIC — MANUAL MODE

An output operating in the manual mede is controlled through user logic similar to
any other discrete output. lis associaled inputs on the fast response module do not
affect it any way.

OUTPUT LOGIC — FAST RESPONSE MODE

In 1he fasi response mode of operation, a combination of three factors determines
the stalus of the output.

® State of Asscciated Enable fnput {Refarence numbar 0 or 2)
& State of Associated Digable Input (Reference number 1 or 3)
& User Logic

The truth table (Table 6.5) shows how the output can be controlled from user logic or
with ils enable and disable inputs.

Table 6.5 TRUTH TABLE FOR QUTPUT IN FAST RESPONSE MODE
(S5 OR S7 HAVE BEEN ENABLED)

ENABLE INPUT DISABLE INPUT | USER LOGIC QUTPUT
No.Qor 2 No.1or3 X4 or X6
1 0 0 1
0 0 1 1
1 0 1 1
1 1 1 0
1 1 0 0
o] 1 0 0
#] 0 0 0
0: Disabled
1: Enabled

it can be seen from the first three rows in the truth {able that the output can be
enabled from its enable input or from user logic. The last lour rows of this truth table
show the various conditions that disable the outputs.
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MOGULE
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Figure .38 MODULE REFERENCE NUMBER-LOGIC SYMBOL DEFINITION

TPR.B.40556
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USER WIRING DIAGRAM

24 vDC .
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SAMPLE INPUT CIRCUIT
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RELAY A

SAMPLE OQUTPUT CIRCUIT

Figure 6.39 WIRING FOR FAST RESPONSE I'C MODULE
PC-31-B4-0020
PC-51-84-0016
PC-31-84-0015
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IO SIMULATOR
IC610MDL124

The /O simulator medule 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 YO simulater
module uses one /0 slot and the 8 I'0 references assigned to that slot. Each of the
switches can be programmed as a discrete input device. This module requires no
field connections since its function is controlled by programming. An 1O simulator
module is a valuable tool in program development and troubleshooting. An /O
simulater could also be programmed to be used as conditional input centacts for
control of output devices. Specitications for this madule are as follows:

ON to OFF Response 4-15 ms
OFF to ON Response 4-15 ms
Internal Power Consumption 10mA @ 9V dc
14 mA/Circuit ON ¢ 24 V d¢
Units of Load 1 unit @ 9V dc

11 units (@ 24 V d¢

Weight 3.20z (90 qg)

JR SN

[/0 SIMULATOR

0000

=
.
=

O
O
O
O
D

- " O D NN — O

b ——

Figure .40 1O SIMULATOR MODULE FACEPLATE
TPK A 40215
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‘O EXPANSION UNIT
24 V dc SINK INPUT/QUTPUT
IC609EXP110

This expansion unit provides 16 dc sink input and 10 dc sink output circuits and
when used with a basic Series One Junior PC provides a total of 50 /O points for a
Series One Juniar PC system. Each of the 16 input circuits is designed to receive a
single discrete {ON/OFF) signal from user supplied devices, such as pushbuttons,
limit switches and relay contacts. The 10 output circuits are each capable ot
cantrolling user supplied discrete {ON/OFF) loads. These loads typically are devi-
ces such as relay coils, motor starters, and indicator lights. Qutput circuits are
arranged in 2 groups, with 4 circuits in the C1 group and 6 circuits in the C2 group.
Each of the 2 groups is protected by a 5 amp fuse. The ON or OFF state of each
circuit is indicated by an LED (one per circuit) located under the appropriate circuit
number on the lens. Following are spacifications for each of the input and output
circuits.

DC SINK INPUT CIRCUITS (30 to 47)

Input Points 16

Open Circuit Voltage of Input (no toad) 24 Vdc

Maximum Input Current 12 mA (each circuit)
ON Current =G mA

QOFF Current <3 mA

ON Voltage <7 Vdc

OFF Voltage =18 V dc

OFF to ON Response S5t010 ms

ON to OFF Response 51010 ms
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Figure 6.41 FIELD WIRING INFORMATION AND TYPICAL INPUT CIRCUIT
FOR 24 V dc SINK INPUTS

TPK.A. 41513
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DC SINK QUTPUT CIRCUITS (50 to 61)

Qutput Points 10
Output Circuit NPN — Open Collector
Operating Voltage 5t 24 Vdc -
Peak Vollage 45 V dgc (Maximumj
Maximum Switching Current 0.5 A {Individual)
Total (1A-C1 Group. 1.5 A-C2 Group)
Maximum Leakage Current =100 pA -
Voltage Drop =»1.5V dc (0.5 A)
OFF to ON Response 0.1 ms
CN to OFF Response 01 ms
Fuses (2, Internal) 5A, Fast Blow for C1 and C2 Group -
LOGIC O .
K0 L
* 1 |
{1 1] :
’ ]

%) W &) 6

ojorTo Dzolcﬂolo slfelfe)

O[O0 _
f 3 (;) LOLOLLOLY
G s
YAG
EXPANSION o
Oy + 24y OF + Z4Y m

COMMON
TERMINAL

[=
i

CAUTION

*‘DONOT CONNECT THIS TERMINAL (230 V AC N) UNLESS USING
230 V AC AS THE POWER SOURCE, OTHERWISE DAMAGE TO
THE UNIT MAY OCCUR.

NOTE: .24y
(Ly= Treicac r N 557,60, sc|) —-
LOAD T’V\/“ ——
B = WEUTRAL 1
H = HOT :
& = TYPICAL IC _ | —_
OUTRUT CIRCUIT sy =N
! ¢, c2
[ 1 —
TYPICAL OUTFUT GIRCUIT |
1

o¥

Figure 642 FIELD WIRING INFORMATION AND TYPICAL QUTPUT CIRCUIT
FOR 24 V dc SINK QUTPUTS

TPH.A 41514
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110 EXPANSION UNIT
24 V dc SINK INPUT/RELAY OQUTPUT
IC609EXP120

This expansion unit pravides 16 dc sink input and 10 relay cutpul circuits and when
used with a basic Series One Junior PC provides a lotal of 50 1:0 paints for a Series
One Junior PC system. Eachof the 18 input circuits are designed loreceive a single
discrete (ON/OFF) signal from user supplied devices, such as pushbuttons, limit
switches and relay contacts. The 10 relay oulpul circuits are each capable of
controlling user supplied discrete (ON/OFF) loads. These loads typically are
devices such as relay coils. motor starters, and indicator lights. Since the relay
oulput circuits were not designed for a specific voltage, such as 24 Vdcor 115V ac,
they can be used 10 control a wide variety of loads and signal types. The culput
circuits are arranged in 2 groups. with 4 circuits in the C1 group and 6 circuits in the
C2 group. Each group is protected by a 5 amp fuse. The ON or OFF state of each
circuit is indicated by an LED {one per circuit) located under the appropriate circuit
number on the iens. Following are specilications for each of the input and output

circuits.
DC SINK INPUT CIRCUITS (30 to 47)

Input Paints 16
Open Circuit Voitage of Input (no load) 24 V dc
Maximum Input Current 12 mA (each circuit)
ON Current =6 mA
OFF Current =3 mA
ON Voitage <=7V dc
OFF Voltage =18V dc
OFF o ON Response 5to 10 ms
ON to OFF Response Sto 10 ms

ol
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| KPU T
LRCNT 2 1
3 oAl == @
W-dT .s(/LI :
e ] 5
T
'\_.Ir' LED
| cou
il Gy
Figure 6.43 FIELD WIRING INFORMATION AND TYPICAL INPUT CIRCUIT
FOR 24 V dc SINK INPUTS
TPK A.41813
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RELAY OUTPUT CIRCUITS (50 to 61)

Qutput Paints 10

Operating Voltage 5to 265 V acde

Maximum Contact Ratings See Table Below

AC Frequency 47 to 63 Hz -
Maximum Current 2A

Maximum Inrush See Note Below

Maximum Leakage Current t mA (220 V ac, 60Hz) _
Smallest Recommended Load S5mA@ 5V

OFF to ON Response 10 ms {maximum)

ON to OFF Response 10 ms (maximum}

Fuses (2, Internal) 5A. Normal Blow for C1 Group —

5A, Normal Blow for C2 Group

Table 6.6 MAXIMUM CURRENT FOR LOAD TYPES

OPERATING | MAXIMUM CURRENT FOR LOAD TYPE | TYPICAL LIFE
VOLTAGE | ResSiSTIVE LAMP SOLENOID | (OPERATIONS) -
220V ac 2 Amp 0.3 Amp 0.3 Amp 200,000
220 V ac 0.05 Amg 0.05 Amp 800.000
110 V ac 0.3 Amp 0.3 Amp 250,000 _
110 V ac 0.1 Amp 0.1 Amp 500,000
24 V dc 2 Amp 0.3 Amp 200,000
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. Solencids 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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VOO ! COOOOE L
115
{ VAC
EXPANSION
e —— COMMON 5t
AC/DC AC/DC TERMINAL
NOTE : TYPICAL OUTPUT CIRCUIT 50-57, 60, 61
() = TYPICAL LOAD ‘
N = NEUTRAL
H =HOT &,
®
OUTPUT ?
LED
cl-c2
CAUTION

*DONOT CONNECT THIS TERMINAL (230 v AC N} UNLESS USING 230 V

AC AS THE POWER SOURCE,

MAY OCCUR.

OTHERWISE DAMAGE TC THE UNIT

NOTE

Since a surge-absorbing circuit is built-in, there is current leakage through
the circuit. A bleeder resistor should be connected across the load to prevent
incorrect operation in the event that light lcads, such as small relays or neon
lamps are used. Leakage may hold these devices on if a bleeder resistor is

not used.

Figure 6.44 FIELD WIRING INFORMATION AND TYPICAL QUTPUT CIRCUIT

FOR RELAY OUTPUTS
TPK.A41515
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1O EXPANSION UNIT
24 V dc SOURCE INPUT RELAY OQUTPUT
IC6OSEXP 121

This expansion unil provides 16 de source inpul and 10 relay culput! circuils and -
when used with a basic Series One Junior PC provides a total of 50 | O pomnis lor a

Series One Jurmor PC syslem. Each of the 16 source input circuits are designed to

raceive a single discrete (ON OFF) zignal from user supplied devices, such as
pushbultons. limil switches and relay confacts. The 10 relay outpul circuits are each e
capable ol controlling user supplied discrete (ON OFF) loads. such as motor
starlers and indicator lights. The 10 relay oulput circuits are arranged n 2 groups
with 6 oulputs in one group and 4 in the other. Each group is protected by a 5 amp
luze and each group can ba suppliad Irom a separate power source. Since 1he relay
oulpul circuils were not designed for a specific voltage, suchas 24 Vdcor 115V ac,
they can be vsed to conirol a wide variely of lnads and signaltypes. The ON or OFF
state of each circuit 15 indicated by an LED (one per circuit) located under the —
appropriate circuil number on the lens. Following are specifications for each of the

inpul and cutpul circuis.

DC SOURCE INPUT CIRCUITS (30 to 47)

[nput Pgints 6

Open Circuil Voltage of —
Input {no load) 0 Vdc

Maximum Input Current 13 mA {each circuit)

CN Current -6 MA

OFF Current <3 mA —

ON Voltage - 7V dc {between COM and Input terminal)

OFF Vollage =18 V do (between COM and Input terminaly

OFF 10 ON Response 5t0 10 ms
ON 10 OFF Response S5to 10 ms
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Figure 6.45 FIELD WIRING INFORMATION AND TYPICAL INPUT CIRCUIT
FOR 24 V dc SOURCE {NPUTS

TPH A41518
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RELAY QUTPUT CIRCUITS (50 to 61)

Qutput Points 10

Operaling Vollage 510 265 V acdc

Maximum Contact Ratings See Table Below

AC Freguency 47 to 63 Hz

Maximum Currant 2 A

Maximum Inrush See Note Below

Maximum Leakage Curren! 1 mA (220 V ac. 60Hz)

Smallest Recommended Load 5 mA i 5V

QFF 10 ON Response 10 ms {maximum)

OM to OFF Response 10 ms (maximum)

Fuses (2, Internali 5A, Narmal Blow for C1 ang C2
Group

Table 6.7 MAXIMUM CURRENT FOR LOAD TYPES

OPERATING | MAXIMUM CURRENT FOR LOAD TYPE | TYPICAL LIFE
| VOLTAGE | ResISTIVE LAMP SOLENOID | (OPERATIONS)
220 V ac 2 Amp 0.3 Amp 0.3 Amp 200,000
220 V ac 0.05 Amp 005 Amp | 800.000
110 ¥V ac | 03Amp | 03 Amp 250,000
110 V ac | 0.1 Amp 0.1 Amp 500.000

24 V dc 2 Amp 0.3 Amp 200,000
L |
NOTE

Lamp 'oads are defined as a X 10 inrush with a power factor (PF) of 1.00
and when turned OFF represent a PF of 1.00. Solenoids are defined
with a X101nrush, a PF of 0.65, and when turned OFF represent a PF of
0.35.
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LOGIC OV

5A

| o | o

ol o o o of f ol o] o o

IOIOIOIOTOTO[O[CNOIOIOIOIOIOlOlOlNOI | -
COOO | DOOOOO | L

115

11S¥AC

YAC ™ —
EXPANSION
—— —— COMMON ‘ﬁ’g
o D TERMINAL 3
NOTE : TYPICAL OUTPUT CIRCUIT 50-57, 80, 81
(L) = TYPICAL LOAD 4 o
N = NEUTRAL
H = HOT
Q
® J X
OUTPUT
LED
CI-C2 -
-— O 00

CAUTION

*DONOTCONNECT THIS TERMINAL (230 V AC N) UNLESS USING 230 V
AC AS THE POWER SOURCE, OTHERWISE DAMAGE TO THE UNIT
MAY OCCUR.

Figure 6.46 FIELD WIRING INFORMATION AND TYPICAL OUTPUT CIRCUIT

FOR RELAY OUTPUTS
TPK A.41515
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ANALOG INPUT MODULE
1C610MDL116

INTRODUCTION

The Analog Input module provides four independent input channeis capahle of
converting an analog input signal to a digital signal for processing by the prec-
grammabie centrolier. This module can be used with any of the Series One family of
programmable controllers. However, the input can only te provided in binary form
with a Series One cr Series One Junior. Onty one Anaicg Input or one Analog Output
module can be used with a Series One Junior PC. That module must be placed inthe
5 or 10-slot expansion rack. Note that anly the lirst slot, which is next ta the 11O
expansion module, in the Series One Junfar expansion rack can cantain a high
density moduie. The Serres One Plus, in addition to the basic functions, provides
data operations (including math functions), which allows olher types of cperations to
be performed when using the analeg input mcdule. Each Analeg Input module
requires 16 1/0 references for addressing.

Although this module can be used with the Serles One and Serles One Junior,
in addition to the Series One Plus, cerlain programming techniques will make
better use of the capabilities of the Analog Input module with these PC’s. An
APPLICATION NOTE will be Issued explaining those techniques In detall.

HARDWARE FEATURES

The user can select, by jumper placement, (o use either valtage inpuls (1 to 5 V dc)
or current inputs (4 to 20 mA). The factory setting is for valtage input operaticn.
Resolution is 8 bits, which allows a maximum digital value of 255 to be canverted.
Eight LEDs or the faceplate provide an 8-bit binary display of the input. The channel
to be displayed is selected by depressing a pushbutton on the faceplate. Each time
the pushbutton is depressed, the next channe! in sequence is selected, 1.e. channel
1.2,3, 4,1, etc.

User field wiring is made 10 a removable terminal beard on the medule’'s faceplate. A
hinged plastic terminal cover cn the terminal beoard protects the terminals. The
lerminal cover has a rermovable label that can be used to record circuit informatian.

The maximum conversion time is 2 milliseconds and does not add 10 the scan time af
the CPU. The four channels are converled one at a time, with one channel being
converied each scan. Each successive scan converts the next channel in turn.

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 pravided by the rack is limited to 1QQ

mA, which is sufficient current for one Analcg Input module, since the medule
reguires up to 65 mA for operation.
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GENERAL AND ELECTRICAL SPECIFICATIONS
Specilications for this module are previded in the lcllowing table.

Table 6.8 ANALOG INPUT MODULE SPECIFICATIONS -

Numker of Channels 4 (Independent)

Input Ranges +11t0 -5V dcor 4 to20 mA (jumper -
selectable for each channeh

Resolution 8-bit binary (! in 256) _

Digital Quiputs 8 bits. binary data output

4 bits, channel status

I O Points Reguired 16 consecutive (per slot assignments for
16 points, 30 to 37 and 130 to 137, elc)

LED Dispiay (16 LEDs) 8 bits: Data being read intc the
selected channel
4 bits: Channel selected for Data
Display —
4 bits: Channels being scanned

Operating Temperature 07 to BO°C (327 10 140°F)

Relative Humidity 5% 10 95% (ncn-condensing) -
Input Types Differential

[nput Impedance =1 M (Voltage input) _

250 (1 (Current Input)

Absolute maximum Ratings Voltage Input, 0to - 10V dc
Current Input. 010 30 mA -

Conversion Methed Successive Approximaticn Method

Conversion Time 2 msec, maximum

Linearity Error = 0.8%. maximum

Accuracy = 1% at 25°C, maximum

Accuracy vs. Temperature = 50 ppm (parts per million) —
per 1°C

External Power Source =24 V dc, 65 mA (maximum)

9 V d¢ Power Consumption 55 mA (Supplied by rack power supply} -
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I:O REFERENCE DEFINITIONS

The Analog |nput module uses 16 consecutive 1:0 points, beginning with the first 1 O

reference assigned lo the 1'Q slot selected for the module. Inthe table, it 1s assumed
- that the Analog Input module s placed in slot 1 of a properly configured 5 or 10-slot
rack {references 30 to 37 and 130 1o 137). These references are used for Series
One Junior, for other vatid references tor I'O slots that aliow 16 references, refer to
the Series One and Series One Plus User's Manual, The following table defines the
use of each of the | O points.

Table 6.9 1O POINT DEFINITION

[He) o
POINT DEFINITION TYPE
WEIGHT
30 Data Bit - Binary 1 Input
31 Data Bit - Binary 2 Input
32 Data Bit - Binary 4 input
33 Data Bit - Binary 8 Input
34 Data Bit - Binary 16 Input
35 Data Bit - Binary 32 Input
| 36 Data Bit - Binary 64 Inpul
- | 37 DataBit - Binary 128 Input
130 Channel 1 Thus bit is used in ladder logic to Input

sense when the data received at the \nputs 15
for this channel.

(131 Channe! 2 Sense bit Input
| 132 Channe! 3 Sense oit Input
133 Channel 4 Sense oit Input

134  This output combined with the following output can be set Quiput
135 1o setectively scan only 1 channei, instead of all 4. These Qutput
- { oulputs are ignored If the scan selection output is on. The
desired channel is selected by setting these two outputs m

the ladder logic to the state as shown below, for that
channel.

QUTPUT 134 QUTPUT 135 CHANNEL

0 Q 1
1 0 2
i 0 1 3
| 1 1 4
| 136 Naot used
|

137 Scan selection output. This bit musl be set for the module Qutput
to read data input, unless the selected channel scan out-

1 puts are used. This oulput is se! in the ladder logic

] program.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-30503 1:O Capabilities 6-76

SAMPLE LADDER LOGIC FOR CHANNEL SELECTION

Sample ladder diagrams are provided below using the same IFC referencing as is
used in defining the I'O points in Table 6.9 on the previous page. These are
examples of programming the Series One Junior. -

® Example 1. If all 4 channels are to be scanned, output 137 must be on.
El‘.WlT 137
1T S 1 s anD swe ARE —
USER SWITCHES
1) 18
TI’? SI.J|2 137 B
/i 11 — R
® Exampie 2. This example of ladder legic allows you to select the channe! to a
be scanned.

CH?2 SELECT 134
|| . _
] ! q
CH 4 SELECT
—— -

CHJ3 SELECT

| 135 B
11 —

~A

CH 4 SELECT
Eod
I

TPK A 41577
TPK & 41978 e
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ANALOG INPUT MODULE FEATURES

The following figure is an illustration of the faceplate for the Analog Input module,
showing its features and user wiring connections.

1

CHANNELS INPFUT  ANALOG CHANNEL SELECTED
BEING SCANNED FOR DATA DISPLAY

[ ALL DIM, :I q.”‘|l.ljsng:y [BYDEPRESS!NG:I

IF ALL SCANNED 20 20|m D PUSHBUTTON
38|54
DATA BEING READ 2 CHANNEL SELECT
IN ON SELECTED ————-—U PUSHBUTTON
CHANNEL FOR
DATA DISPLAY
cH
Dg) | —
SEL — CHANNEL | INPUT
[+
B
—4- |
r—':==
+H @ ‘
2~ =4® ;
ntlw~w |
| ¥ [24] ® |
o1 EXTERNAL
— SUPPLY
I
\ )
——

Figure 6.47 ANALOG INPUT MODULE FACEPLATE

SELECTION OF OPERATING MODE

The mode of operation, either 1 to 5 V ar 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
hoard. There are four sets of pins (2 pins in each set), with one set for each channel.
Thetirst set of pins is labeled CH1 and the last set of pins is labeled CH4. The factory
defauit 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
channe! or channels and push the jumper lirmiy onto the pins.

TPK A 31896
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ANALOG OUTPUT MODULE
IC610MDL166 -

INTRODUCTION

The Analog Outpu! module provides two independent oulput channels, each -
capable of converling 8 bus of binary data to an analog output. This medule can ba
used with any of the Senes One family of pragrammable centrollers. The Senes One
Plus, in addilion '@ the tasic functions, provides data operations (inczluding math
functions), which allows other lypes of operations to be perormed when using the
analog oulput module. Each Analeg Output medule requires 16 | O relerences for
aodressing.

Although this module can be used with the Series One and Series One Junior,
in addition tc the Series One Plus, certain programming technigues will make
better use of the capabilities of the Analog Output module with these PC’s. An
APPLICATION NOTE will be issued explaining those technigues in detait, -

HARDWARE FEATURES

Eachchannegl can provide either avoltage oulpul (Ote - 10V dc) arcurrentoutput (4

o 20 mA, source). Woltage or current selection for sach channel is user selacted by

how the field wiring is connected on the screw lerminals on 1the faceplate. Resclution

is 8 bits, which allows a maximum digital value of 255 1o be converted. Eight LEDs -
for each channel on {ha faceplale provide an 8-bit binary display of the data cutput

for each channel

User field winng is made 1o a remcvable terminal board on the medule's faceplate. A
Ringed plastic terminal cover on the terminal board prolects the terminals. Tne
terrminal cover has a rernovable label thatl can be used 10 record circuit infermation

The maximum conversion ime s 10 microseconds and does net add 1o the scan
time of the CPU. Both channels are converied wilh each scan.

POWER REQUIREMENTS -
This module requires an external 24 V dc power suoply. The 24 V de supply in Senes
One racks can be used, however the current provided by the rack 15 100 mA. which

i1s sufficient current for one Analog Output channel, since the module requires up to
85 mA tor operaticn. The maximum load for both channels 1s 170 mA.
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GENERAL AND ELECTRICAL SPECIFICATIONS

Specifications for this medule are provided in the following table.

Table 610 ANALOG QUTPUT MODULE SPECIFICATIONS

Mumber of Channels

Analcg Output Ranges

Resolution
Digital input Data

| O Paints Required
LED Dispiay (16 LEDs)
8 LEDs fer sach channel

Operating Temperalure
Relative Humidily

Oulput Impegance

Qutout Current
External Resistor

Conversion Start
Conversion Time

Accuracy
Accuracy vs. Temperature

External Power Scurce
8 V dc Power Consumptian

O REFERENCE DEFINITIONS

2 {indegendent)

0to —10V dcordito20 mA

{selectadle for each channel on faceplale
terminals?

8-bit binary (1 1n 256)
8 bus. binary from the CPU

16 consecutive (per slet assignments for 16
points, 30 10 37 and 130 to 137, elc.}

8 bit binary data display of output data for
each channel

0 to 80°C (327 10 140 F)
5% 1c 95% (non-condensing)

- 0.501 (Voltage Quipuly

10 mA, maximum (Voitage Qutput)
5500), maximum (Current Qutput}

At start aof CPU's scan
10 msec, maximum

=0.2% at 25 C
=30 ppm (parts per million) per 1°C

r 24 V dc, 85 mA {maximum)
55 mA (Supplied by rack power supply)

The Analcg Output module uses 16 conseculive 1’0 points, beginning with the first
'O reference assigned 1o the 11O slot selected for the medule. In the table., it is
assumad that the Analeg Qutput medule is placed in slot 1 of a properiy configured 5
ar 10-slot rack (references 30 to 37 and 130 10 137). These references are used for
the example only, for other valid references for 'O siots that allow 15 references,
refar to the Series One and Series One Plus User's Manual The follawing table
defines the use of each of the IO points.
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Table 6.11 /O POINT DEFINITION

10 POINT DEFINITION /0 TYPE
CHANNEL DATA WEIGHT _
30 Channel 1 - Data Bit 1 1 Output
31 Channel 1 - Data Bit 2 2 Output
32 Channel 1 - Data Bit 3 4 Output
33 Channel 1 - Data Bit 4 8 Output —
34 Channel 1 - Data Bit 5 16 OCutput
35 Channel 1 - Data Bit 6 32 Cutput
36 Channel 1 - Data Bit 7 64 Output
37 Channe! 1 - Data Bit 8 128 Qutput o
130 Channel 2 - Data Bit 1 1 Output
131 Channe! 2 - Data Bit 2 2 Output -
132 Channel 2 - Data Bit 3 4 Qutput
133 Channel 2 - Data Bit 4 8 Oulput
134 Channel 2 - Data Bit &6 16 Qutput
135 Chanrel 2 - Data Bit 6 3z Cutput -
136 Channel 2 - Data Bit 7 64 OQutput
137 Channe! 2 - Data Bit 8 128 Output

ANALOG OUTPUT MODULE FEATURES

The following figure is an illustration of the faceplate for the Analog Output medule,
shawing its features and user wiring connections.

——

Sigtr o |Gt -
| - -
[ATA CUTPUT ™ 1 hsae DATA CUTPUT
R
WAl W 4Re4
mmeinamae —
+ [a-20ms
CHAKMEL | ¥ £
470 20MA bl LA
outruT  _ (MLt —
&
¥ vl
r
or (12 o+ =
N =4 "D ars o -
— +, L
%Hflgiﬁlavl o A5 MODULE, OHLY
ouTPUT — --}_ i ONE AEQUIRED
4
o
HY e + 24 _
Ty I | .
¥ x EXTERNAL
. L | ov SUPPLY

Figure 6,48 ANALOG OUTPUT MODULE FACEPLATE
TPK.A.41897
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UL LISTED PRODUCTS

The Sernes One Junior and Series One products that have obtained UL appraval or
are UL pending are described in this section. These products are listed below. As
with alt products that have obtained UL approval, each listed item has an attached
UL labet.

e |C609SJR101 Series One Junior basic unit, 115V ac input - 115V ac Qutput
with 12 a¢ and 2 d¢ Input (or high speed counter) circuits and §
ac Qutput circuits.

® |[C603EXP101 Series One Junior expansion unit, 115 V ac Input - 115V ac
Output with 13 ac Inpul circuits and 9 ac Qutput circuits.
e |IC610CPUICY Series One CPU. Version C of the CPU is UL listed. The

functionatity of the CPU has not changed, ali specifications
are the same as the previous version,

® |C610CHS111  Series One 5-slot rack. 115 V ac source of inout power
reguired.

IC610MDL135 Series One 115 V ac Input module. 6 circuits.

IC610MDL181 Series One Relay Quiput module, § circuits.

IC610MDL185  Series One 115 V ac Oulput module, 6§ circuits.
The following pages contain the technical information required to implement the UL

listed Series One Junior basic and expansion units and the Series One UL listed 1/0
modules.
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SERIES ONE JUNIOR UL LISTED BASIC UNIT
115 V ac INPUT - 115 V ac OUTPUT —
IC609SJR101

This UL lisled basic unit provides 12 ac and 2 de input ¢irculds and nine ac cutput
circants, The nput circuls are each designed to receve a single discrele (ON-CFF) =
signal from user supplied devices such as imil switches, pushbutions, selector
switches, and relay contacts. Circuils 15 and 16 can be used for high speed count
inpul and reset or used as normal de sink Input points.

The § ac output circuits are each capable ot contrelling user supplied discrete

(ONOFF) loads. Typica! loads include relay colls, motor starters, solenoid valves.

and indicator lights. The ac oulput crcuits were designec 10 be used for 115 V ac —
joads. The ON-OFF state of eacn input and cutput circuitis indicated by an LED . The
LEDs are located beneath the red lens on the unit. Operating voltage for this unit is
115V ac only. This unit does not accept 230 V ac. as does the comparabte non UL
unit (ICB08SJR100). Figures 6.49 and 6.50 provide wiring information for this umit.
Specilications for this basic unit are listed below.

Operating Voitage 97 to 126 V ac -
AC Frequency 4710 B3 Hz
Maximum Lcad 25 VA

AC INPUT CIRCUITS (0 to 13) -

Input Peints 12

Cperating Vcltage 87 1c 132 V ac -
AC Frequency 47 to 63 Hz

Input Current (nominal) 10 mA per Point

Input Impedance 11 K ohms

ON Level 80V ac —
OFF Level <20V ac

OFF to ON'CN 10 OFF Response 10 to 30 ms

Circunt Indicator Legic Side

DC (HIGH SPEED COUNTER) INPUT CIRCUITS {15, 16)

Input Poinis 2

Input Cevice Input 15 must use an cpen
callector device

Maximum VYoltage on Input

Terminal {(no lcad) 26 V dc -
Open Circuit Voltage

cf Input (rominal) 24 V dc
Input Current 12 mA (maximum) _
Input Impedance 1.8 K ohms
ON Level 0to 7 Vdc
OFF Level 1810 26 V dc
OFF 1o ON-ON tc OFF Respanse 0.1 ms —
Circuit Ingicatar Logic Side
Maximum OFF Leakage 3 mA
Minimum ON Current 6 mA

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-90503 1O Capabhbilities 6-83

NOTE
" Input 15 must be driven by an open collector device when being used as
a high speed counter input. I a normal switch contact were used. switch
bounce could cause multiple incorrect input pulses to be counted.

Counter input circuits are dec inputs. Terminals Nc. 15 and 16 can be
used as normal dc sink inputs when nct being used as high speed
counter inputs.

TYPICAL CONTACT
INPUT CLOSURE H5 VAC

CONTACT {THYRISTOR) X_—
| -

I i 1
[OIO[OIO]O]CIOIO|C[O[OIO]OO[O[0]O
0 | 2z 3 4 ) [ 2 S [ T U B A R | N N CET RI‘:'?T EZ:;)I.V‘

2 | | !
, ' I § L I IJ;I + 24V

0.5 ’ +|2L4lvj -

INTERNAL

0.22 |.BK

0-13

118YAC
COM

*+ TYPICAL 27K
INPUT
CIRCUIT INPUT
STATUS

DISPLAY

Figure 6.49 WIRING FOR 115 V ac INPUTS FOR UL LISTED BASIC UNIT
TR A 31691
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AC OUTPUT CIRCUITS (17, 20 to 27}

Output Points

Operating Voltage (User Loads)
AC Frequency

Maximum Current

Maximum Inrusn

Maximum Leakage Current
ON Voltage Drop

9

97 to 132 V ac

47 1¢ 63 Hz

1 A Continuous

10 amps for 8 ms

5 amps for 100 ms

35 mA at 115V, 60 Hz
16Valtamp

16V atds5amp

Smallest Recommended Load 25 mA

OFF 1o ON Response 1 ms

ON to OFF Response 810 10 ms (. cycle)
Circuit Indicator Logic Side

MAXIMUM LOAD CURRENT INFORMATION

The maximum load current for this medule 1s dependent on ambient temperature.

This is shown in the following charl. This information is alsc applicable for the UL —
listed expansion unit, IC609EXP101. This informalion can also be found on the

laceplate of each ol the Series One Junicr UL listed units.

MAXIMUM QUANTITY OF QUTPUT ON CIRCUITS -

Temperature (°C) Each at Each at
at Vents Inlet 1 Amp 0.5 Amp _
25C 9 9
40°C 6 9
50°C 4 8 -
55°C 3 8
60°C 2 7
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NOTE

Since a surge-absorbing circult is bull-in, there 15 current feakage
through the circuil. A bleeder resistor should be connected across the
load to prevent incorrect operation in the event that light loads, such as
small relays or neon lamps, are used. Leakage may hold these devices
on if a bleeder resistor is not used.

}:E:?

M| 7] we| 2o 2] 2] za] W3] 4] ] ] 7]

jolqo1oio|o|olgololoflorﬁo oio] |

G LOOLOVLOLOLOLOL |
1
I
i

97-265 IS
VAC ! vAC
EXPANSION
COMMON
TERMINAL
NOTE:
(O) = TYPICAL 26 17,20-27
LOAD
k = NEUTRAL
B = HOT
STATuS
U
DISPLAY th
ccq Hl, H2, H3
—0

TYPICAL QUTPUT CIRCUIT

Figure 6.50 WIRING FCR 115 V ac OUTPUTS FOR UL LISTED BASIC UNIT
TPK A 41695
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SERIES ONE JUNIOR UL LISTED EXPANSION UNIT
115 V ac INPUT - 115 ¥V ac QUTPUT
1ICE09EXP101

The UL listed expanston unit provides 13 ac mput circuits and nine ac output gircuits. -
The nput circuils are each designed o receive a single discrete {ON OFF) signal

from user supphied devices such as limil switches. pushbutlons. selector switches,

and relay contacts.

The 3 ac cutput circuils are each capable of centrolling user supplied discrete

{ON OFF) loads. Typical loads include retay coils. motor slarters, solenoic valves,

and indicator hghis. The ac output circuits were designed 1o be used for 115 V ac —
loads. The ON OFF state of each input and output circuit 1s indicated oy an LED

viewed beneath the red lens on the unit

Operaling valtage for this umt is 97 to 126 V ac (115 V) only. This umit does not -
accepl @ 230 V ac source input veitage. Figures 6.51 and 6.52 provide wirng
information tor this unit. Specifications for this expansion unit are histed below.

Operating Voltage 87 to 1268 V ac
AC Freguency 47 10 63 Hz
Maximum Load 25 VA

AC INPUT CIRCUITS (30 to 44)

Input Pomnts 13 _
Operaling Voltage (User Loads) 97-132 V ac
AC Freguency 47-63 Hz
Input Current 9 mA (115 V, 50 Hz) B
11 mA {115 ¥V, 80 Hz)
Input Impedance 13 K ohms {50 Hz)
11 K ohms (680 Hz) -
Off Current, Maximum 3 mA ar less
ON Level ~80 V ac _
OFF Leve! 720 V ac
OFF to ON Hesponse 1010 30 ms
ON to OFF Response 1010 30 ms —
Circuit Indicator Logic Side
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TYPICAL CONTACT v
INPUT CLOSURE 15 VAC
CONTACT (THYRISTOR) 15V COM

30-37
10-44 0.22 1.5K

115¥
COM

27K

*¢ TYPICAL INPUT
INPUT STATUS
CIRCUIT DISPLAY

Figure 6.51 WIRING FOR 115V ac INPUTS FOR UL LISTED EXPANSION UNIT
- TPH.&.41694
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AC QUTPUT CIRCUITS (50 to 60)

Ouput Points

Orerating Voilage

AC Freguency

Maximum Current
Maximum Inrush
Maximum Leakage Current
ON Voltage Drop

Smallest Recommended Load
OFF 10 ON Response

ON to OFF Response

Circuil Indicator

9

97 10 132 V ac

47 10 63 Hz

1 A Continuous

10 amps for 8 ms

35 mAat 115V, 60 Hz

1.6V at1amp
1.6V atisamp

25 mA

1 ms

6 1o 10 ms (V2 cycle)
Logic Side

NOTE

Since a surge-absorbing circuit is built-in, there is currenl leakage
through the circuit. A bleeder resistor should be connected across the
'cad 1o preventincorrect operation in the event that light loads, such as
small relays or neon lamps. are used. Leakage may hold these devices
on 1if a bleeder resistor is not used.

I | ] ! ]
AZ DUTPUT AC QUTFUT
1| CIACUITS CIRCUITS
_ Z LOGIC —
__ZA A 1 A 1A A 13 12A 124 124 oy
| 6 [ISVAL
H!Sﬂi_SlEi‘ﬁJ\‘QSiE‘SSGFFW W O d] K W NG
[OlojC[Ocio[o[o[olo[aaicg[olo]O] |
L DOOOO |
| = 1y
i YAC
BEVAC SVAC FAEALSIN
TERMINAL
NOTE: — A 50-57,60
(L) = TYFICAL -
© LOAD
W = NEUTRAL .
H = HOT OUTPUT
STATUS L
mst® e
HI, HZ
55R

TYPICAL GUTPUT CIRCUIT

Figure 6.52 WIRING FOR 115 V ac QUTPUTS FOR UL LISTED EXPANSION
UNIT
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5-SLOT RACK, UL LISTED
IC610CHS111

The 5-slot UL listed rack is similar to the existing 5-stot rack, [CB10CHS 110, inthat it
has a power supply to the right and slots 1o 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 the existing 5-slot rack, a terminal board is provided for held wiring
connections, refer to Figure 6.53. The two top terminals are forthe 115V ac HOT (H)
and NEUTRAL (N) connections. The next two terminals are for connecling an
external device 10 the RUN relay, the nexttwo contacts (+ and — ) provide 224 Vdc
oulput voltage at 100 mA for connection 10 an exiernal 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 placead
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 I/0 is required than can be contained in the first rack. A
two-position switch an the inside, left of the rack, must be set determined by location
of the rack in the system. For a UL approved installatlon, do not mix UL
approved and non UL racks or modules, Specifications for this rack are as

follows:

AC power Required: 115V ac, +15%

Frequency: 47 to 63 Hz

Maximum Load: 0.8 A, max.

Qutput Current: 14A at5VvVdc
08Aat9Vvdce
05Aat24 Vde

o T ol P
AN —
i =
P -'.'“.. = ™
v = o \
. % ;_I:} .—— = —

Figure 653 UL LISTED 5-SLOT RACK
TPK A 41930
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115 V ac INPUT MODULE, UL LISTED
IC610MDL135 -

This UL listed module provides § crrcuils, each designed to receive a single discrete
(ON or OFF) signal from user supglied devices. Examples ot Ihese devices includs
imit switches, pushoutlons. selecter swilches. and relay contacts. Tne & circuils are
grouped together and share a single commoen terminal. Power 0 operale the field
devices must be suppliad by the user. An LED, wiewed on the laceplate. provides a
visible indication of the ON or OFF slate of each circuil. Specilications for each ol the —
6 circuits are crovided beiow

inout Painls 3

Operating Vollage 9710 132 V ac

AC Freauency 47 10 63 Hz

input Current 7 mA per pont -
maximum

input Imoedarnice 9.5 K ohms -

ON Level =80V ac

OFF Leve! =20 V ac

OFF o ON Response 1010 30 ms

ON to QFF Response 10 1c 60 ms

Circuit Indicater Fieid Side -

internal Power Consumption 1DmA at 9 Vdc

Units of Loao 1 unit (9 V doy —
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USER TYPICAL
- WIRING ~ MODULE  REFERENCES
.

o——+o 070
o—+—O1 071
— 2 072
o—+O 3 073
Oo—t 4 074
O——+(5 075
©—oc¢

WIRING DIAGRAM

- NPUT S
T o= — |
| l )
| L
|
| . )
| 118 VYAC comMMON }\\
L
QJ,_ (> QPTICAL

r =]
TO DTHER ! & COUPLER
CIRCUITS —-e—-!

SAMPLE 115 V ac INPUT CIRCUIT

Figure 6.54 WIRING FOR UL LISTED 115 V ac INPUT MODULE

TR A 41824
TPK A 41687
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RELAY QUTPUT MODULE, UL LISTED
IC610MDL181

This UL listed medule provides § circuits, each capable of conirclling 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 specitic currenttype suchas 115 Vacor24 vdc, itcan be
used ¢ control a wide variety of icads and signal types. The relay contact rating for
this module 15 C150 -

The 5 circuits are arranged in one group, with 2 ccmmon connections, which are tied
together internally. Power tc operate the field devices must be supplied by the user.
An LED, viewed cn the taceplate, provides a visible indication of the ON cr CGFF
state of each circuit. Specifications for each cf the 5 circuits are listed below.

Cutputs 5 ~
Operating Voltage 5to 132 V ac/de
AC Frequency 47 10 63 Hz
Contact Rating C150 -
Current, Continuous 2.5 Amps
Current, Make, 120 V 15 Amps
Current, Break, 120 V 1.5 Amps -
Maximum Leakage Current 1 mA
(across contacls)
Smallest Recommended Load 5 mA -
Maximum Inrush 5 amps
OFF to ON Response 5ms
ON lo OFF Response 4 ms _
Circuit Indicatcr Legic Side
Fuses {Internal) (1) 10 amp, replaceable
internal Power Consumplion 45 mA for gach ON circuit —
atgVde
Units of Load 23 Units at 9 V dc
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TYPICAL USER
REFERENCES MODULE  WIRING
030 0 O——AN\—
031 10 :7 '(: ¢
032 ZO__NW\_.
033 30 H = J
034 40> /\( P
c
INTERNAL | -0
JumPER | | C N
—=0 W
WIRING DIAGRAM
TO OTHER
CIRCUITS A COMMON .
e

R ‘ COMMON

QuUTPUT a
O_..______;\,_____J
¥

|
|
\
|
|
|
|
!
|
|
|
|
!
|

SAMPLE RELAY OUTPUT CIRCUIT

Figure 6,55 WIRING FOR UL LISTED RELAY QUTPUT MODULE

TPK.A.41925
TPK.A. 47689
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115 V ac OUTPUT MODULE, UL LISTED
1C610MDL185

This UL hsted module provides 6 circuits, each capable of contrelling user supglied
discrete (ON or OFF) loads. These loads typically include refay coils. motor starters
solenod valves. annunciation devices and indizator lights. The 6 crrcuits are
arranged n two groups, with 2 single commen conneclion for all circuits. Power 16
operale the field devices must be suppiied by the user. An LED. viewed on the
faceplate. provides a visibie ndicaticn ¢f the ON or OFF slate of each circunt
Specifications for each of the 6 circuits are listed below.

Outputs 6
Operaling Voltage 97 10 132 V ac
AC Frequency 47 10 63 Hz

Maximum Current
Maximum Leakage Current

0.5 amp {per ooint)
12 mA at 220 V ac. 60 Hz
05 mA at 110V ac. 60 Hz

ON Voltage Crop

Smallest Recommended Leoad
Maximum inrush

OFfF 10 ON Response

ON to OFF Response

Circuit Incicator

Fuses (Internal, soldered)

09Vdcallamp
08Vgca05amp

25 mA

10 amps lor 16 ms
5 amps lor 100 ms

1 ms
810 10 ms (4 cycle)

Logic Side

(2) 5 amp

(one for each group of
lnree circuils)

20 mA for each ON circuit —
at 8 VvV dc

Internal Power Consumplion

Urits of Load 12 Units at 9 V de
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OI}
[{e)
(4]

TYPICAL USER
REFERENCES ~ MODULE  WIRING
040 0O
041 10 /\/
042 2O
043 3 O——Q————Q
044 40 Avf ®
045 5()—*——4““fvx——‘
cOT—)—

WIRING DIAGRAM
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.

54
TO OTHER
3 CIRCLITS . ;
EA HOT 97 192\\/%
A Gl
TO OTHER - {
2 CIRCUITS =
LED + :
__ | SSR |
— |
N |
OUTPUT A ;
______ AN

SAMPLE OUTPUT CIRCUIT
Figure 8.56 WIRING FOR UL LISTED 115V ac OUTPUT MODULE

TPH A 41525
TPK A 41886

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-90503 'O Capabilities 6-96

24 V dc SINK LOAD INPUT (16 Circuits)
With Removable Terminal Board -
IC610MDL107

This module provides 16 circuits, each designed 'o receive a single discrele
{ON/OFF) signal from user supplied devices. This module has 16 LED status
indicators to reflact the ON or OFF status of each of the 16 circuits. Typical ingut
devices include limit switches, pushbuttons, selector swilches, and relay contacts.
24 V dc power '0 sense the state of these inpuls is provided by the rack power
supply, therefore, no external power source is required for this medule. The 16
circuits are divided inlo 2 groups, with each group having its own common terminal.
The 2 commeon terminals are tied together internally.

The 16 input circuits are connected to user devices through a removable socke! type
terminal board. Following are specifications for each of the 16 circuits:

Input Paints 16

Maximum Voltage (Open Circuit) 36 V dc

Input Current 17 mA

ON Level Oto3Vdc -
OFF Level 19t0 24 V dc

OFF to ON Response 3tc 15 ms

ON to OFF Response 410 15 ms

Maximum OFF Leakage 1 mA -
Minimum ON Current 5 mA

Circuit Indicator Field Side

Internal Power Consumption 25 mA (« 9 V dc, Maximum -

(16 circuits ON)
14 mA for each ON circuit

(w 24 V dc
Units of Load A units (v 9 V dc -
23 units @ 24 V dc
Weight 6.0 0z (170 g)

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

1] 16 CIRCUITS ON
NUMBER 12
aF

CIRCUITS 3 CIRCUITS ON
o g CIRCUITS O

4 -

T T T T T T
0°C 20°C 30T 4T 50°C &0°C

AMBLENT TEMPERATURE (*CI
Figure 6.57 1O POINTS VS TEMPERATURE CHART
TPK A40798
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USER WIRING MODULE USER WIRING
@ C l TYPICAL
—o—2 REFERENCES
t
I e 2 o O———o0 040 041
. O—13— 3 042 043
——o o %)
O—>2 o 044 045
o o—2 %) .
c O——— 046 047
—o— o——+—)
1 @—0——0 141 140
- o o— 2
s Q20 143 142
oo %)
] O—i—o 145 144
Q—>— 147 146
o 0"’ %)

WIRING DIAGRAM

COMMON 24V0C TO OTHER CIRCUITS
i

=== _||

INTERNAL
POWER SUPPLY

—

INPUT OPTICAL
COUPLER

—— T e

SAMPLE INPUT CIRCUIT
Figure 6.58 WIRING FOR 16 CIRCUIT, 24 V dc SINK LOAD INPUTS

TPK.A 40759
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24 V ac/de SOURCE INPUT (16 Circuits)
With Removable Terminal Board
1IC61OMDL112

Thus meduie orovides 16 put crcuits, wih LED indicators, each cesgned 1o
receive a single discrete (ON OFF1 signal from user supplied devices, Typicat inpul
dewvices include pushbuttens. imit switches, selector swilches and relay contacts.
These inpul circuls can interface to enher 24 V ag signals or 24 V dc source-iype
signals, thereby allowing the module 10 nterface to input dewices that provide their
ownvaltage, In addldion. 1he module can be connected as a sink input. When using
the sink configuration. the user must supply the source of pawer for the mput
devices. as when used in the source input configuration. Foillowing are speci-
ticaticns lor each of the 16 circunts.

AC INPUT DC INPUT

Input Voltage 1410 30 V ac. 50-60 Hz ~ 20-28 V dc
(Seurce or Sink)

Input Current 12 mA 1 24 ¥V ac 12 mA « 24 dc
CN Level 14 10 30 V ac 141030 Vdc
CFF Level Qo 3Vac D3 Vde
OFF 10 ON Respconse 510 30 ms 510 25 ms
ON to OFF Resconse 510 30 ms 51025 ms
Cireuit Indicator Logic Side Logic Sde

Internal Power
Consumption 9V dc. 130 mA (maximum)
Typical, 25 mA - 4.5 mA
for each ON circunt
Units of Load 13
Weight 6oz (170 @)

User devices are connected 10 screw terminals on the removabie connector
mounted on the faceplate of this module. Each screw terminal will accept o 1o gne
No. 12 AWG wire or two No. 14 AWG wires. The ON OFF stale of each circuil 15
inchizated by an LED loccated in the logic side of each cireuit. The 16 circuits are
divicded into 2 groups of 8, each with i1s own commoen. The twe commeons. CA anc CB
are isolated from each other internally. Each input can accept either an AC input or 2
DC input.
) RCUITS Om

\( = 18Y
HUMBER 12 = ;r B
OF S, P

CIRCUITS ¥ / \ » 10 CIRCIITS OH
N 8 AN

™~ 7 CIRCUITS ON
\I 5 CIRCUITS 0N

T T T Ii
3T BT WL WT NT M

AMBIEWT TEMPERATURE ('C)
Figure .59 K0 POINTS V5 TEMPERATURE CHART

TPK & 40800
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USER WIRING MODULE USER WIRING
I TYRICAL
14.30VAC REFERENCES
ca (— 210 01
 o———)0
- 1 ———o0—¢ 012 013
o——"t—2
31— ¢ 014 015
- oo+ L
5 —1—o0 9—1 016 017
——0 o—s
- 14-30VDC 7 Q) o0
i) —cn 1
0 0 o " 110
- > | o)1
2(———o0¢ 113 112
o——+—3
- a {7y o0 115 114
o—+—s I
6 o 0o 17 116
- ()————(2) 7
WIRING DIAGRAM
INFUT 10-7)
———— o . K‘\\ LED
l ;::1 §
P
ce - OR S AC T
R | o

COMMON (CA, TB)

SAMPLE INPUT CIRCUIT
Figure 6.60 WIRING FOR 18 CIRCUIT 24 V ac'dc SOURCE LOAD INPUTS

TPK A 40801
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24 V dc SINK OUTPUT (16 Circuits)
With Removable Terminal Board -
IC610MDL157

This module provides 16 circuits, each designed to be capable of contrelling user
supplied discrete {ON/OFF) loads. There are 16 LEDs on the taceplate, which are
status indicators to reflect the ON or OFF status of each of the circuits. Typicalloads
include relay coils, motor starlers, solenaid valves, and indicator lights. The 186
circuits are referenced tc 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 de. The output

swilching circuitry is arranged in 2 groups with 8 circuits in each group. Each groupis

prolected by a 3 amp fuse.

The 16 circuils are connected tc user lcads through a removable socket type
terminal board. Foliowing are specilications for each of the 16 circuits:

Qutput Points 16
Operating Voltage 5-24 V dc
Peak Voltage 40 V dc
ON Voltage Drop, Typical 1.0Vdecw 0.5amp -
ON Vottage Drop, Maximum 2.0V dcw 0.5amp
Maximum Current” 0.5 amp
Maximum Leakage Current 0.11 mA ¢ 40 V dc -
Maximum Inrush 3 amp for 20 ms
1 amp for 100 ms
OFF to ON Response C.1ms
ON to OFF Response 0.1 ms —
Fuse {Internal) 3 amp (In Output Common Line, cna

for each group of 8)
Internal Power Consumgptian 9Vde:3mA + 23 mA foreach ON

circuit -
24 V dc; 6 mA for each ON circuit
Units of Load 4 units & 9 V de
10 units (@ 24 V dc —
Weight 5.6 0z (160 g)

"Maximum lcad current is dependent upon ambient temperature as shown below. -

16~ 30T ('6 CIRCUITS ONI
HUMBER 12 o S —
aF

.,
CIRCUITS
0% Ll

6 CIRCUITS OH
4

T T T T T T
0 2070 0T WC W e0T

AMBIENT TEMPERATURE [*Cl —

Figure 6.61 110 POINTS vS TEMPERATURE CHART
TPK.A.40802
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USER WIRING MODULE USER WIRING
5-24VDC
L TYRICAL
A 0 o 2 At REFERENCES
¥ 1 -
~ | o @-——’W"’\—11 059 051
o
. 7, W0 L o082 053
"—GP'L—QD 5
¢ O——A—+ csa 085
',_:WT\__@ 7
cl & @) 056 057
%]
. 0 g (o) 151 150
0
3 O—F—A——e 133 152
G20 .
. O——A—e 130 154
——H—10 .
2 O—t——¢ 157 156
i1 (A

WIRING DIAGRAM
The folfowing rules should be used when applying this module.

1. Each group of 8 outputs is limited to 2A total current.
2. The maximum current for each array of 4 cutputs (0-3). (4-7) is:

1 point on - .7 amps, 2 points on - .5 amps each
3 points on - .4 amps each, 4 points on - .35 amps each
24v0C voC

= ~O---- T4tk - -
INTERNAL COMMON :
POWER SUPPLY 3A I‘
Y — |
i
]
OPTICAL :
COUPLER . e Al !
QUTPUT
SAMPLE OQUTPUT CIRCUIT
Figure 6.62 WIRING FOR 16 CIRCUIT 24 V dc SINK QUTPUTS
TPK A 40N
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24 ¥V dc SOURCE OQUTPUT (16 Circuits)
With Removable Terminal Board -
IC610MDL158

This module provides sixteen 24 V do source oulpul circuits, gach capable of
conlrelling user supphed discrete (ON OFF) Inads Tne output swilching capacity of
‘s madule s 0.5 amps at 24 V de Typical lcads thal can be controlled Dy this
module are moter starters. relay coils. solencid valves. and indicator lights. The
oulput switching circuils on the module are arranged In 2 groups with 8 circuits in -
each group. Each group of 8 outpul crrcuits 15 protecied oy a 5 amp fuse. All 15
circuits can be referenced to a single source of de power or each group of 8 can oe
raterenced to a separate source of power Figld conneclions are made 1o screw
lerminals on a removable terminal boare maunted on the mocule's facepiate. Each
terminal will acceplt up 1o one No. 12 AWG ware or two No. 14 AWG wires. The
operaiing state, either ON or CFF 1s indicaled by a correspending LED viewed on
the module’s taceplate Following are specificalions for each of the 8 circuits. -

Culpui Poaints 16

Operating Vollage 510 24 V dc

Peak Vailage 40 V dg -
ON Volltage Drcp Maximum 1.5 V dc

0.8 Vdc v 0.5 amp {Typmcals
0.7 V.dc e 0.1 amp (Typical)

Maximum Current® 0.5 amps
Maximum Leakage Current 10 uA 7w 40 V dc
OFF to ON Response 0.1 ms {(Resislive) -
ON 10 OFF Response 1.0 ms (Resistive)
Crrcull Indicator Logic Side
Fuses (Internal} (21 5 amp (in outout commaon line.

one for each group of 8 circuits) -
Internal Pocwer Consumption 12 mA for each ON circuit
Units of Load 20 units v 9V dc -
Weight 7.1 0z (200 q)

‘Maximum load current 1s dependent on ambient temperature as shown below.

- o 16 CIRCUITS ON
NUMBER 17 o :
™
;.REE.TS NG 10 CIRCUITS Ok
[H] 84 \

4§ CIRCUITS On
e {

e |

T T T T T T

07T 0T WL L ST oL
AMBIENT TEMPERATLURE [*C1

Figure 6.63 |'C POINTS VS TEMPERATURE CHART

TPK A 40834
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USER WIRING MODULE USER WIRING
TYPICAL
5 24y DC | ReFerences
' cald 1l 4 020 021
— 1o ,
1 (O— Mg 022 023
——1—O» ? |
3 — L ¢ om 025
® VY l Da !
| 5 ()— 4 e 026 027
/) —6 J'
5-24 VDC 7 4 (o)
——iP—t—ce |
0 (H— &) 121 120
¢ a"s's sl ! @1
. 2 (2 4, 123 122
F o ! @3
. ~ !
| ' 4 4, 125 124
s
6 () aaas + 127 126
YL @7 .
WIRING DIAGRAM
TG OTHER CIRCUITS
= ] BA 5-24vDC
4 —

T o At '
: r) COMMON E
. GPTICAL 3 ] ' OUTPUT
\r , '

COUPLER -— I ST JE

SAMPLE OUTPUT CIRCUIT
Figure 6.64 WIRING FCR 24 V dec SOURCE QUTPUTS
TPK A 40805
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RELAY OQUTPUT (16 Circuits)
With Removable Terminal Board
IC610MDL 182

This module provides 16 circuits each capable of contralling user supplied discrete -
{ON'OFF) loads. Typical loads include retay 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 16 circuils are divided into two groups with 8 circuits each. Each group -
can be supplied from a separafe power source. Power to operate the field devices
must also be supplied by the user. The ONVOFF stalus of each circuit is indicated by
an LED, which is located on the logic side of the circuitry. The 16 pulput circuits are
connecled to user loads through a removable socket type terminal board. Following
are specifications for each of the eight circuits:

Qutputs 16 —
Operating Voitage 510220 V ac
5t030Vdc
AC Frequency 47-63 Hz
Maximum Current” 2 amps (Resistive) -
8 amps per Common {maximum)
Maximum Leakage Current 0.1 mA
(Across Contacts) —
Smallest Recommended Load 5 mA
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 .
G 9 Vdc
Units of Load 48 units
Weight 8.5 0z (240 g)

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

Table 6.12 MAXIMUM CURRENT VS LOAD TYPE FOR RELAY OUTPUTS

OPERATING MAXIMUM CURRENT FOR LOAD TYPE{ TYPICAL LIFE —
VOLTAGE RESISTIVE LAMP SOLENOID | (OPERATLIONS)

220V ac 2 Amp 0.25 Amp 0.25 Amp 100,000
220 V ac 0.03 Amp 0.03 Amp 800,000 s
110 V ac 2 Amp 0.25 Amp 0.25 Amp 100,000
110 V ac 0.05 Amp 0.05 Amp 650,000
24 V ac 2 Amp 0.25 Amp 0.25 Amp 100,000 _
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NOTE

Lamg loads are defined as a X10 inrush with a power factor (PF) of 1.00

and wnen turned OFF represent a PF of 1.00. Sclenoids are defined

with a X10 inrusn, a PF of 0.65, and when turned OFF represent a PF
= ot 0.35.

USER WIRING MODULE USER WIRING
- TYPICAL
REFERENCES
cA (D— 010 o1
. o
1 {(O— 012 013
_®2
3 (D— 014 015
- NN o) 4
5 Q—oN_ o8 015 017
L &—oNn_o1+—{)6
- O—t-oN_~o—Aa)—
—)cB
0 )—To "oV — 1 110
- —) 1
2 (O 13 12
_®3
. 4 (Or— 115 14
— s
8 (D—toN_o0—C—e¢ 117 118
_ —Q7

WIRING DIAGRAM

TO OTHER SEVEN CIRCUITS

=7

- COMMON -
{:} Q- e {Vi-- -4
i o :
1
- LED Q !
1
'
1
QUTPUT ZA !
_____ OJ-LJO___.. _J|',___ -

SAMPLE OUTPUT CIRCUIT
Figure 6.65 WIRING FOR 16 CIRCUIT RELAY OUTPUTS

- TPK A 40808
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CHAPTER 7
MAINTENANCE

INTRODUCTION

The Series One Junior PC is designed to provide trouble-free cperating during its
lifetime. However, occasionally situations requiring cerrective acticn do occur and it
is imporant 1o be abie to quickly identify the source of such situghons and correct
e them. The overall control system must be evaluated. since many times the need for
corrective aclion originates outside of the Series One Junior.

- TROUBLESHOOTING AIDS

The advantages provided by the Series One Junicr design are indicators and built-in
o= aids to troubleshooling nct only the PC, but alsa the overall control system. The
main diagnostic tool is the programmer that can be easiiy attached to the Series One
Junior. The programmer is an excellent lool for monitoring the status of the overall
canirel system. When troubleshooling a Series One Junier control system, make a
habit of having a programmer wilh you.

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
lollowed 10 replace various parts of the Series One Junior. All major corrective action
can be accomplished by replacing either the basic unit or O modules. No special
hand tools are required excep! lor a screw driver and voltmeter. There is no
i requirement for an oscilloscope, highly accurate voltage measurements (digial
volimeters), or specialized test programs. Refer to Figure 7.1 for location of the
referenced indicators.

1. Is the PWR (Power) light ON? If not, measure power at the AC terminals
(98-126 Vac or 195-253 Vac as appropriate) on basic units using an AC power
source. For units requiring 2 DC power source, measure the DC vollage

- between the 24 V dc and 0 V terminals. If the appropriate AC or DC power is

not present, locate the source of the problem exlernal to the Series Qne Junior.

Adequate AC or DC power bul na PWR light requires verification of 'uses, then

- replacement of the basic unit it necessary.

2. Isthe 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. Is the RUN light ON? If not, check for cause such a§ the programmer in the
- PRG or LOAD position or programming errors. If the RUN light is OFF and the
programmer is not connected, or the programmer is in the RUN mode without
an efror code being displayed, replace the basic unit.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-90503 Maintenance 72

4. Is BATT light ON? If yes, replace the battery. Since the BATT light is only a
warning level, the program may be unaltered even if the battery is low. Afer
replacing the batlery, examineé the program or test the Series One Junior
operation. it a laull is located relcad the program from tape which was
recorded al the completion ol initial system programming.

5. I an expansion rack is included in the system, and the CPU is operating, the
AUN relay on the expansion rack can be very useful in verifying operation of
the expansion rack power supply. If the AUN relay is not closed (high resis-
tance) check the AC or DG power supply as in step 1. Adequate AC or DC
power and an open relay is an indication that the expansion rack should be
replaced.

Figure 7.1 SERIES ONE JUNIOR TROUBLESHOOTING INDICATORS
GENERAL TROUBLESHOOTING PROCEDURE

Additional 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 1o meet your specific application. There are no betier troubleshoating

tools than common sense and experience, First altach the programmer and place it =
in the AUN mode, Ihen lollow these steps:

1. If the Series One Junior has stopped wilh some outputs energized or basically
in mid-stream, locate the signal {input, timer, coil, sequencer, etc.) that should
cause the next operation ta occur. When attached, the programmar will display
the ON or OFF condition ol that signal.

2. Ifthe signal is an inpul, compare the programmer state with the LED on either
the basic unit or on the input module in the expansion rack. If they are different,
replace the basic unil or the inpul module as applicable.

TPK.A.40543
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3. If the input siate and the LED onthe basic unil or input module agree, compare
- the LED status and the input device {pushbution, limit switch, elc.). If they are
different, measure voltage at the input module (refer to Chapter 6 for typical 'O
wiring). if vollage so indicates. replace the 'O device. field wiring, or power
source; otherwise, replace the basic unit or the input modulg i the expansion
rack.

4. Ifthe signalis a coil wired to afield device, compare its status to the LED on the
- basic unit or the output moduie. If they are different, verify the source of lietd
power lo ensure that excitation woltage is available. If field power is not
present, examine the power source and its wiring. If the proper field power is
available but status is wrong at the basic unit output terminal or the output
- medule in theé expansion rack, replace the basic unit or the output module, as
applicable.

5. If the signal is a coil, and either Ihere is no oulpul module or the output is the
same as the coil slate, examine logic driving the cutput with the programmer
and a hard copy of the program. Proceding from right towards left, locate the
first contact that is not passing power that is otherwise available to it from the

= immediate left. Troubleshoot that signal per steps 2 and 3 abave if it is aninput,
or 4 and 5ifit is a coil. Ensure that Master Control Relays are nol impacting
operation of the logic.
- 6. If muitiple modules inthe expansion rack appear 10 require replacement, verify
that the /O Expansion cabte is connected properiy at the Series One Junior
and at the /O Expansion module, if there is a problem in the connection
between the basic unit and the 1/0 Expansion module, an error code will be
generated and displayed on the programmer. Compare the error code with the
arror codes listed in Table 4.1 and lake the appropriate action.

- 7. Ifthe signal is atimer that has stopped at a value below 999.9, other than 0000,
replace the basic unit.

8. ifthe signalis the control over a counter, @xamine the logic conirolling the reset
- first and then the count signal. Follow steps 2 through 5 above.

- REPLACEMENT OF COMPONENTS

The foilowing procedures provide details on the steps to be followed when replacing
various components of the system.

REPLACING A BASIC UNIT OR IO EXPANSION UNIT

1. Turn OFFAC or DC power source, as applicable, and remove the programmer
(it installed).

B 2. Remove the plastic covers from over the top and bottom terminal strips.

3. Disconnect power source wiring from terminals on the boitom right.
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4. Disconnect field wiring from input terminals at top of unit and ocutput terminais
at the boltom of the unit. Disconnect the 'O Expansion cable. if used, -

5. Remove bottam two bolts holding the basic unit in ptace. Loosen bul do not
remove the top balts.

6. Slide the basic unit up ang then pull ferward fo clear top mounting bolts.
7. Instail the new basic unit onto the top mounting balts.
8. Insert bottom bolts and tighten all four mounting boits.

9. Recannect the field wiring to 1he same lop or bottom terminals from which it
was removed.

11. Reconnect power wiring to terminals on the righl. Reinstall the piastic cover
over the top and bottom terminals. Reconnect 'O Expansion cable, if used.

12. Verily proper operation of 1he entire system to ensure thal the new basic unitis
operating properly and the program is not altered.

REPLACING EXPANSION RACK 1’0 MODULES
1. Turn OFF pcwer to both the basic unit and the expansion rack.

2. Remove the plastic cover from over the terminals on the 'O module o be
replaced. Only field wiring on the faulty module needs to be removed.

3. Disconnect field wiring from all VO module terminais. Label each wire or
otherwise note the position of the installed wire for later reconneclion.

4. Squeeze I:O module at the front, top and bottom to release the securing labs.
5. Pull the I:0 modute straight out.

6. Insert the new 1:O module, aligning printed circuit boards first, info the botlom
tracks.

7. Rotate the module upwards slightly o engage (he top tracks.
8. Firmly push the ¥O module into the rack until both labs snap into place.
9. Reconnect field wiring and replace the plastic cover.

10. Reapply power to the basic unit, then o the expansion rack. Check operation
of system, especially the O module that was just replaced.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-90603 Maintenance 7-5

REPLACING AN EXPANSION RACK

1. Turn OFF power and remove the programmer (il installed).

- 2. Remove the plastic cover and disconnect power wiring from the terminal strip
on the right side of the rack. Disconnect the 'O Expansion cable.

3. Remove all 'O modules and filler modules, if any are installed. | O wiring does
- not have to be disturbed if a service loop was provided during the original
installation. Note the position of each madule for proper reinstallation,

4, Remove the boltom two bolts holding the expansion rack in place. Loosen but
B do not remove the top balts.

5. Shde the expansion rack up and then pull forward to clear the tep mounting
bolts. Sel the unit aside.

6. Install the new expansion rack by placing the 2 top mounting holes ontothe top
mounting bolts.

— 7. Insert the 2 bottom baolts and tighten all four mounting bolts.

8. Install KO modules in exaclly the same siots from which they were removed.

WARNING

PLACING A MODULE IN THE WRONG SLOT CAN CAUSE INCOR-
= RECT AND DANGEROUS OPERATION OF THE CONTROL SYS-
TEM. HOWEVER, IT WILL NOT DAMAGE THE MODULE,

- 9. Reconnect power wiring to terminals on the right. Reinstail the plastic cover
over the power terminals. Reconnect the O Expansion cable.

10. Verify proper power wiring and then turn power ON. Carefully check operation
of entire system 1o ensure that the 'O modules are in their proper locations
and the program is not altered.

REPLACING THE LITHIUM BATTERY

1. ifthe BATT light is ON or blinking, the lithium battery shouild be replaced, since
- it will not properly maintain the CMOS memory during a power loss condition,

2. To access the battery, remove the battery access cover (reler to Figure 7.2)
located on the left side of the Series One Junior. The cover is easily removed
- by pressing down on the tab until the access cover pulls away from the unit.

3. Remove the battery by depressing the connector tab on the unit side of the
connector, and at the same time pull theé battery side of the connector towards
- you until the 2 parts are separated. There is sufficient capacitance in the
system to retain the CMOS memory contents even without the battery for 20
minutes.
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Figure 7.2 BATTERY LOCATION
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. THE =i
BATTERY MAY BURST, BURN OR RELEASE HAZARDOUS

MATERIALS.

4. Remove the battery from the retaining clips

5. insert the new baltery, catalog no. IC610ACC 150, into the retaining clips by
placing the battery over the clips and pressing down firmly on the battery until it -
snaps into place.

6. Connecl the battery by sliding the battery side of the conneclor into the basic
unit's side ol the connector until it snaps into place. —

7. Replace the baftery access cover.

8. Verily that the BATT light is OFF, and that the program is intact and operating -
properly. If necessary, reload tha system from a tape recording of the program
made after initial system programming.
TPK.A 40544 —
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FUSING INFORMATION

Each of the Series One Junior basic units has built-in luse protection to prevent
damage to the output circuitry. Fuses are installed in the units in one of two ways,
either mounted in clips or soldered into the circuil. The circuit illustrations for
each unit in Chapter 6, show how the fuses are connected in each of the output
circuits. The current rating and fuse type used in each of the basic units is as listed in

Table 7.1.
Table 7.1 SERIES ONE JUNIOR FUSE LIST
SERIES ONE JUNIOR TYPE OF CURRENT CIRCUIT
CATALOG NUMBER FUSE USED RATING CONNECTION

IC609S.R100 pico, fast btow | 2 A (all ckis) soldared
IC609SJR101 (1) | pico, fast blow 2 A (all ckis) soldered
IC609EXP101 (2) pico, 1ast blow 2 A (all ckis) soldered

IC6098JR110 miniature, 2A(C1)
normal blow 5 A (C2, C3) fuse clips

IC609SJR114 miniature, 2A({C1)
normal blow 5 A (C2.C3) fuse clips

ICB098JR120 miniature, 2A{C1)
normal blow 5A (C2,C3) fuse clips

IC609SJR 121 miniature, 2A(Ct)
normal blow 5A(C2 C3) luse clips

IC6095JR124 miniature, 2 A(Ct)
normal blow 5A (C2,C3) fuse clips
IC609EXP110 fast blow 5A(C1,C2)| fuseclips
IC609EXP120 normal blow 5A(C1,C) fuse clips
ICE09EXP121 normal blow 5A(C1,C2)| fuse clips

(1). UL listed basic unit
(2). UL listed expansion unit

The IC609SJR100 unit has 9 fuses, with each circuit being individually fused. Each
of these is a fast blow pico fuse and is soldered in place. Each fuse is rated at 2
amps. These fuses are physically located in each output line, between the output
circuitry and the output terminal (17 through 27). The other units each have 3 fuses,
which are miniature, normai biow glass fuses. Each of these fuses is mounted in a
fusa holder located on a printed circuit board inside of each unit. One fuse is in each
common line, between the comman terminals, C1, C2, C3 and the output circuitry.
The luse in the C1 line for the isolated circuit is rated at 2 amps and the fuses in the
C2 and C3 lines (1 fuse for each group of 4 circuits} are rated al 5 amps each. The
fuses in all of these units are for protection of the output circuitry and should be
replaced by a qualified person in the event that a fuse does blow. The DC KO
Expansion units have two & amp luses, one in the C1 line and one in the C2 lina.
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NOTE

Ailhough fuses are buill into each Series Cne Junior, as a convenience, -
Il is recommended that external fusing be installed by the user in series
with the oulput circunts. The external fuse should have a lower current
rating than {he tnternaj fuse. For example, the internal fuse current
rating for the IC6095JR 100 1s 2 amps; use 1.5 amp luses externally, In
this manner, i a surge should occur, i would blow the external tuse. The
external fuse could then be quickly replaced, without the requirerment of
disturbing the field wiring, dismounting the Series One Junior and =
removing the rear cover piate in order 1o gain access to the internal

fuses.

REPLACING A FUSE

If an internal fuse should blow in one of the circuils in a Series One Junior, use the
foilowing procedure to access and replace the fuse.

1. Turn OFF the AC or DC power source, as applicable, and remove the
programmer (if instailed).

2. Remove the plastic covers from over the top and bottomn terminal strips. -
3. Disconnect power saurce wiring from terminals on the bottom right.

4. Disconnect field wiring from input terminals at top of unit and outpu! terminals
at the bottom of the unil.

5. Remove bottom two bolts holding the basic unit in place. Loosen but do not e
remove the lop bolls.

8. Siide the basic unit up and then pull forward lo clear the lop mounting bolts.

7. Place the unit on a work bench so that the boltom melal cover plale is
accessible.

8. Remove the 4 largesl phillips-head screws. One of these screws is located in -
each of ihe 4 corners of the cover plale. These screws fasten the cover plate to
the black plastic cover.

9. The circuil boards, terminal strips and other hardware items are physically -
aftached lo the metal bottom cover plate. The black plastic cover plate must -
now be datached from the rest of the unit.
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10. Turn the unit up so that ihe front of the unit is facing you. The black plastic
cover can now be removed by gently pulling the cover away frem the rest of the
unil. The battery comparment access cover must be logsened so that it can

- be pulled through the cutou! into which it is placed. Ensure that the top and

bottom terminal sirips and fhe |1 O expansion connector do not interfere with

removal ot the cover.

- 11. After the top cover has been removed. access to the fuses is then possible.
The fuses in each ol the units are physically located onthe bottom circuit board
in the lower left of the unit {near the programmer connector).

- 12. If any of the glass fuses in one of the DC units is blown it can be removed by
carefully pulling the defective fuse up and out of its retaining clip.

13. If one of the p:co fuses in an AC umit 1s blown. it should be replaced by a
- qualfied person. These fuses must be desoldered for removai. To do this, the
boltom cover plate must be compietety detached from the lower printed circuit
board by removing the remairing phillips-head screws. The luse leads must
be desoldered carefully. since Ihe unit could be damaged by excesswve heat.

14. After replacing the defective fuse, replace the bollom cover plate and the black
plastic cover. Then remount the unit and reccnnect field and power wiring.
Your urit is then ready for normal operation.
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CHAPTER 8
APPLICATIONS

APPLICATION 1 — ONE-SHOTS

In many applications, a signal s required that is valid for a very short time period.
These signals are called one-shots and are generated by transitions (OFF to ON, or
ON to OFF) of a contral signal. They are valid for exactly one scan, which is the
shortest signal available within the Series One Juniar. Timing for typical One-Shots

is as follows:
NGOG £
mPUT QFF
T ON
INTERMAL CO0L ——l— OFF

—"1. 5?:":.- |"'_'
OFF-GOMNG ——-I (5]
NPUT OFF
oN
WIEANAL Ca —'—\——- QFF

Figure 8.1 TYPICAL ONE-SHOT TIMING

In this example, input 01 is the control signal and coil 160 the resulting one shot.
Logic for these cne-shots is shawn below.
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Figure 8.2 TYPICAL ONE-SHOT LOGIC

PC-$1-83-0040
PC-S1-83-0304 1
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APPLICATION 2 — FLIP FLOP

This logic reverses states (ON OFF ON OFF, etc.) each time a control signal 1s
enermzad. It s similar 1o thpping a con and alternating the results (Heads Tails
Heads Tails elc). In this example. 1he Flip Flop changes state on the OFF 1o ON
tranzition of the contral signal. A typical timing diagram is as loliows:

——!———l—‘ CN
INPUT CFF

r oN -
LS TUR W) A— L OFF
1y 12 t3

Figure 8.3 TYPICAL FLIP-FLOP TIMING DIAGRAM

In the follovang lypical logic. input 01 1s the contrel signal and output 20 15 the

flipflop.
ONE SHOT B
i o1 161 160
Fan [ 1 Iy ~ STR a1
e +F b (0 AND NOT 161
ouT 160 _
1 o1 181
o |} {)— STR m -
2)4 ! et g @ ouT 161
160 20 162 -
oy | |1 Y . STR 160
2 | i B © AND 20
| cuT 162
LATCH |
164 162 20 |
o) P e S 5TR 180
(2 [ F—1 — O cR i
ANDNOT 162 —

20 oLt 0
Jr—4 -

Figure 8.4 TYPICAL FLIP-FLOP LOGIC

PC2-S1-83-0042
PZ-51-83-0043
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APPLICATION 3 — EVENT-TIME DRUM

Many control requirements can be defined as a sequence of established states for
each output. The decision to shift from one step 1o anolher can be basecd upon ime
or specific input stales. To ilustrate this concept. Ihe following 6 step example 1s
provided. The control on incrementing the siep is a confirmation of both events (for
example, input 11) and a time value {for example, timer 6071).

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 8] 0 Q 0] 1 0 0 1
3 12 T602 0 1 1 1 0 1 1 0
4 13 7803 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 mcre or less control can be
implemented as the application requires. The ladder diagram required to implement
- this functicn is as follcws:
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i) 13 TLAREDT 143
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3 | — o 3-F—— 2
X ] 12
2 . 341
» 1 } — AgnWOT  TRARGOT
QT 4]
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Figure 8.5 EVENT.TIME DRUM LOGIC
PC-51-B3-0046
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STEP NUMBER
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Figure 8.5 (Continuec)
PC-51-83-0047
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DEVICE NUMBER 1
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Figure 8.5 (Continued)
PC-$1-83-0048
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Figure 8.5 (Continued)
PC-51-83-C049
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APPLICATICN 4 — CASCADED COUNTERS

It an application requires a counter with presets greater than 9999, multiple counters
can pe assigned lo that function. Two counters can record values up 1o 99,999,999
and three up 1o $99.999,999.999 elc. Additional logic is incorporated to generate a
reset signal at 10,000 counts instead of the normal §999.

The following logic uses two counters to record up 10 99.999.9959 events. Counter
601 reccrds the low corder values (thousands, hundreds. lens. and units) and
counter 802 the nigh order vaiues (tens of millions, millions, hundreds of thocusands,
tens of thousands).

CASCADED COUMTERS

ONE SHOT
o0 140 341 |
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Figure 8.6 SAMPLE CASCADED COUNTER LOGIC
PC-S1-83-0080
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APPLICATION 5 — COIL 374, POWER-UP ONE-SHOT

In industry, power loss 1o machines and process equipment is a frequent event

When such an event occurs it creates havoc with automatically controlled equip-

ment 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

mowving parts, and support eguipment interfaces are confirmed to be correct by
authorized personnel.

DESCRIPTION OF OPERATION

The Series One Junior has a special function relerence (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 desired hold state.

The instan! power returns to an automatic machine or process, certain phases (for
instance, activating a cylinder, starting a motor etc.) of the automatic cycle need 10
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 lield
devices until a rese! pushbutton is depressed. thereby, releasing all inhibited
outputs and allowing the cycle to continue.

FIRST SCaN PULSE
1T 140 :
| e ] -
@ L @1 - BT PLACE IN
JESET PR ) }_?rlf Bll:]:.:_!mh;
Mo | e | OUR PRDGRAM
@ | e :mE-ia':'f J —
] 12 340 00
iy 't 1.2 — EETEWD
OR ol | =" —{_ % ¥ junén
L —
Fa| I 1 i)
d | £ ;511 ]
® — T —-_1':'—_{__)—+ CORVEYDR
& ]
£ |
—H

Figure 8.7 TYPICAL MACHINE OR PROCESS POWER-UP INHIBIT LOGIC

The program legic in the above ligure is an example you can use to inhibit certain -
phases of a cycle. Inthis example, when power returns 10 the process, 374 will be on
during the tirst scan of the CPU, latching coit 340 on. The referanced NC contact of
coil 340is placed in series with the logic that actuates output coils 200 and 250. Even
it the program logic is calling for coils 200 and 250 to turn on, thay will not until 340 is
unlatched. The only way to unlatch 340 is to depress the reset pusnbutton (111),
allowing outputs 200 and 250 lo be turned on.

TPK A 40025 -
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APPLICATION 6 — COIL 375, 10HZ CLOCK

The Series One Junior PC has a special function reterence that continuously
crovides a pulse every tenth of a second. The following two exampies use the
function of this reference (10 Hz Internal Coil 375) to create a cumulative timerand a
ime 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 1o be larger
than 999.9 seconds, cascading another counter will increase the range to
9.999,999.9 seconds. This technique allows you tc measure the duration of an
intermittent event thal would otherwise reset the standard timer when changing

state,
o1 375
@ —| — | CNT |—— @ STR a1
. 600 AND a7s
0% STR Q2
i CNT 800
9999

Figure 8.8 CUMULATIVE TIMER
EXAMPLE 2 — TIME OF DAY CLOCK

In this example, the 10HZ clock (Internal Coil 375) is used 1o program a time of day
clock with reset capabilites. This is a 24-hour time clock, with the time format being
XX:¥YY, where XX - hours (0-23) and YY -~ minutes (0-59). The 10HZ clock
provides the 0.1 second pulse to counter 603 which in turn produces one pulse
every second. The remaining three counters, 600, 601 and 602 keep track of
- seconds. minutes and nours that have elapsed. If power goes coff and the clock
needs resetting, the combined use of a 3 position switch and a pushbution. as
shown in Figure 8.10. will allow you to set the correct time. The lower portion of
Figure 8.10 is the ladder logic which resets the clock. An /O Simulator module.
IC610MDL124, could aiso be used and programmed !0 reset the clack).

PC-51-83-0078
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10HZ CLOCK _
375 0 @ STR 375
M AND NOT |
eNT STR CNT 603 _
CNT 603 o CNT 603
A k
SECONDS
CNT 603 (2) STR ONT 603
—] OR 160 -
STR CNT 600
CNT 600
50 CNT 60 _
—| 600
60
CNT 600 B
MINUTES

(3) cNT 600 160 (3) TR CNT 600
4 : OR I8!

AND NOT 160 B
. o STR CNT 60
— ol CNT 601
60 60 _
CNT 601
HOURS
CNT 601 161 @ STR CNT 601
—] | OR 162 -
AND NOT 161
62 - STR CNT 602
] soz CNT 602
24 24
CNT 602

——

Figure 89 SAMPLE 24 HOUR TIME CLOCK LOGIC
TPK A 40509
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MIN
103)
HR o SEC  CHANGE
104 (02} {on
THREE O‘
SPSLSEEIT%% T ™ PUSHBUTTON
SWITCH

*+ DENOTES 1/0 REFERENCE

LADDER LOGIC

0l Te04 2 HZ CLOCK 04 STR 0l
© 1 1 e ® AND NOT T604
— ——f O— T604
0.5 05
® o2 Teos INCREMENTSEC. 5o (B) STRO02
1 [ AND T604
_| [ I O— 0uT 180
@ 03  T604  INCREMENT MIN, 161 (7) sTR 03
| [ AND T604
— I O— ouT 16!

04  Teo4  INCREMENT HR. 162 STR 04

AND T604
N
— | O— 0UT 162

Figure 8.10 TIME CLCCK RESETTING

To reset the time, use the following procedure.
1. Select hours, minutes or seconds with the 3 position seleclor switch.
2. Monitor the appropriate counter.
CNT 600: Seconds
CNT 801: Minutes

CNT 602: Hours
Keystroke sequence is SHF, 6XX, MON

3. Depress the change button until the proper value (time) is displayed on the
programmer.
TPK A 40557
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APPLICATION 7 — START/STOP CIRCUIT
A simple but informative application for the Fast Respanse module is the Start'Stop

circuit. In this examgple, Cutput 4 is in the Fast Response mode and is controlled by
Inputs 0 and No. 1. The timing diagram shows worst case response times.

o1 c4

[.0]
H i_4‘1/1'——o7 START/STOP CIRCUIT —
04

200 05

e O——A X4 IN FAST RESPONSE MODE _

Figure 8.11 FAST RESPONSE START/.STOP LOGIC

1’0 REFERENCE DEFINITION
00 Enable cutput, X4 in fast response mode B
01 Disable output X4 in fast response mode
04 Cutput X4 tied to lield device being controlled )
05 Made select for output X4

DISABLED: manual mode -
ENABLED: fast responsa made

200 Dummy contact to put output X4 in fast response mode

!
INPUT KO uo' J_‘—
BFUT MO D'll -| -
QUTPLIT NG 4 | - —l I____

TIME

S A S
Figure 8.12 WORST CASE TIMING DIAGRAM PC-S1-84-001d
PC-51-84-0019
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APPLICATION 8 — USING AND-STR, OR-STR INSTRUCTIONS

The Series One Junior, Series One and Series Three PCs solve rungs of ladder
logic. that includes groups of contac!s in series or parallel, through the use of a push
down stack. Tha push down stack has eight storage locations where an ON or OFF
{1 or Q) condition is stored, as shown in Figure 8.13.

PUSH DOWN STACK

ON_(1} LOCATION NUMBER 1
ON (1) LOCATION NUMBER 2
OFF (0) LOCATION NUMBER 3
ON (1) LOCATION NUMBER 4
OFF (0) LOCATION NUMBER 5
OFF_{0) LOCATION NUMBER 6
ON (1) LOCATION NUMBER 7
OFF_(0) LOCATION NUMBER 8

Figure 8.13 PUSH DOWN STACK STORAGE LOCATIONS

DESCRIPTION OF OPERATION

There are four basic rules which govern operation of the stack {refer to Examples 1
and 2).

Rule Number 1
A STR X instruction pushes the contents of each position in the stack down one
location. The contents of location number 1 is pushed down 1o Iecation number 2,

the contents of location number 2 is pushed down to location number 3 etc. The
logical status of reference X is then moved into location number 1 of the stack.

PC-51-83-0054
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Rule Number 2

The AND Y or OR Y instruction logically ANDs or ORs the status of reference Y
{ON/OFF} with the ON/OFF status of location number 1 in the stack, ang writes the
resuit back into location number 1,

Table 8.1 AND Y and OR Y TRUTH TABLES

AND (Series)

BEFORE AFTER -
LOCATION LOCATION
Y NUMBER 1 NUMBER 1 _
OFF OFF OFF
ON OFF OFF
OFF ON OFF -
ON ON ON
OR (Parallel) -
BEFORE AFTER _
LOCATION LOCATION
Y NUMBER 1 NUMBER 1
OFF OFF OFF -
ON OFF ON
OFF ON ON
ON ON ON -

Rule Number 3

The AND STR or OR STRinstruction logically ANDs or ORs location number 1inthe
stack with location number 2 and writes the resull into location number 1. In other
words these instructions put one group of contacts in series or parallel with another
group of contacts. This instruction also moves the contents of positions 3 thru 8 up
one localion.

Rule Number 4
An QUT Y instruction sets Y to reflect the status of location number 1 in the stack. |f

the status of location number 1 is on (1), culput Y will be turned on. If the status of -
position 1 is OFF (0) cutput Y will be turned OFF.
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Figure 8.14 AND STR/OR STR EXAMPLE 1

PGC-S1-83-0055
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Figure 815 AND STR/OR STR EXAMPLE 2
PC-51-83-0056
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Address — A series of decimal numbers from 0 to 700 in the Series One Junior,
assigned to specific pregram memery locations and used to access those locations.

AND — An operation that places two contac!s or groups of contac!s in series. Both
- control the resuitant status.

BCD (Binary Coded Decimai) — A 4-bit system in which individual decimal digits (0
through 9) are represented by 4-bit binary numerals; e.g., the number 43 is
- represented by 0100(4) 0011(3) in the BCD notation.

8it — The smallest unit of memory. Can be used to store only one piece of
information that has two states (for example, a One/Zero, On/Off, Good/Bad,
Yes/No, etc). Dala that requires more than twe states {e.g. numerical values
000-299) will require multiple bits.

- CMOS — A read/write memaory thal requires a battery in order to retain ils content
upen loss of powaer.

CPU (Central Processing Unil) — The central device or controlier that interprets
- user instructions, makes decisions and executes the functicns based cn a stored
program. This program specifies actions to be taken te all possible inputs.

Counter — A function within the PC that records events based upon the On/Qft
transition of a signal. A coil associated with the counter is energized at a user
determined preset value,

- Field Devices — User supplied devices typically providing information to the PC
(Inputs; pushbutton, limit switches, retay contacts, etc.) or performing PC tasks
(Outputs: motor starters, solencids, indicator lights, etc.).

- Group — A series of eight consecutive IO points, internal coils, etc.
Inputs — A signal, typically ON or OFF, that provides information to the PC.

- 1’0 (Input/Output) — That portion of the PC to which field devices are connected.
Isolates the CPU from electrical noise.

170 Scan — A method by which the CPU meoeniters all inputs and controls all outputs
within a prescribed time.

K — An abbrevialion for kilo or exacily 1024 in the world of computers. Usually
related to 1024 words of memory.

Ladder Diagram — A representation of control logic relay systems. The user
programmed logic is expressed in relay equivalent symbology.

Latch — A PC cperation that causes a coil to stay on and remain on even it power or
the input is removed. Referred to as a retentive function.
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Logic — A fixed set of responses (outputs) to vartous external conditions {inputs). All

possible sitluations for both synchroncus and non-synchronous activity must be -
spectfied by the user. Also referred to as the program.

Memory — A physical place to stcre infcrmation such as programs and‘cr data.
Microsecond (us) — One millicnth of a second. 1 = 10 or 0.000001 second.

Millisecond (ms) — Cne thousandth of a second. 1 = 107 or 0.001 second. -

Modules — A replaceable electronic subassembly usually plugged in and secured
in place but easily rerncvabie in case of fault or system redesign.

Noise — Undesirable electrical dislurbances to normal signals generally of high
frequency ccntent.

Non-Relentive Coil — A coil that will go off when power 1S removed.

Optcal Isolation — Use ot a solid s1ale device 10 isclate the user input ang output -
devices from internal circunry ot an 'O module and the CPU.

CR — An operation that places twc contacts or groups of contacts in parallel. Either
can controt the resuitant status.

Qutputs — A signal typically ON or OFF, criginating from the PC with user supplied
power, that controts external devices basad upon commands from the CPU. -

PC — See Programmatle Controller.

Peripheral Equipment — External units that can communicate with a PC; e.g.,
cassette tape recorder, printer or PROM writer.

Preset — A numerical vaiue specified in a function which establishes a limit for a -
counter ar timer. A coil will energize when this value s reachec.

Program —— A sequence of functions entered into & Programmable Caontroller to be
executed by the CPU for the purpose of controlling & machine or orocess.

Prograrmmabie Controller — A solid-state industrial control device which receives

inputs from user supplied contrel devices such as switches and sensors, imple- -
ments them in a precise pattern determined by ladder diagram based programs

stored in the user memory, and provides outputs for controt of user supplied devices

such as relays anad motcr starters.

Programmer — A device for entry, examination and alteraticn of the PC’s memcry
including logic and storage areas.

PROM — A read only memory that requires a special method of lcading and is
retentive upon power 10ss. ‘
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RAM — An acronym for Random Access Memery. A solid-state memery that allows
individual bits to be stored and accessed. This lype of memoery is volatile; that s,
stored datais lost under no power conditions, therefore a battery backup is required.

Read — To have data entered into a PC from a penpheral unit.

Reference — A number used in a program that tells the CPU where data 1s coming
from or where {0 transfer the data.

Retentive Coil — A coil that will remainin its last state, even though power has been
removed.

Rung — A sequence or grouping of PC functions that control one coll. One or more
rungs form a ladder diagram.

Scan — The technigque of examining or soiving all logic steps soecified by the
program in a sequential order from the first siep to the last.

Thumbwheel Swilch — A rotating numeric switch which can be used for inputting
numeric data lo a PC.

Unlatch — A PC function that causes an output previously turned on by a latch
function to turn off no matter how briefly the function is enabled.

Word — A measurement ol memory. In the Series One Junior, one word is egual to
16 oits.

Write — To output or transfer data from the PC to a penpheral urit,
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APPENDIX B
OTHER PROGRAMMABLE CONTROLLERS

SERIES ONE™ PROGRAMMABLE CONTROLLER

The Series One Programmable Controller is a low-cost compact PC designed lo
replace 4 1o 100 relays and any combination of up to 64 timers, counters, and
saquencers. Its small mounling area of 54 square inches (348 sq. cm) allows 32 )0
in the same space as four 4 pole relays. It is expandable from 4 1o 112 /0 points in
groups of 4, 8, or 16 circuits. Either CMOS RAM with battery back-up or EPROM
memary can be selected for program storage and is available with 700 words
(CMOS), expandabte to 1724 words (CMOS aor EPROM).

Modutar plug-in censtruction allows any module {0 be easily changed without
disturbing any other part of the PC.

The Series One PC can be programmed by one of three methods. A hand-held
programmer can be mounted on the base unit with the CPU or can be easily
removed and carried to the PC as needed. The hand-held programmer also allows
maonitoring of logic, timer and counter values and /O paints.

The second method of programming the Series One is with the LCD Portable
Programmer which also allows ladder diagram programring. The Portable Pro-
grammer uses a liquid crystal display (LCD) screen so that the ladder logic rungs
may be displayed as they are entered. The program can be documented using a
standard parallel or Centronics compatible printer.

The third methed of programming the Series One PC is with a Workmaster
Industrial computer using Logicmaster™ 1 application software. Programming with
Legicmaster software allows entering and editing programs, prinling those pro-
grams, and annotating programs. Annolation can include nicknames and names for
program elements, labels for coils and explanation of program rungs or segments,

Table B.1 SERIES ONE CAPABILITIES

/O Points 112 total
internal Coils 144 total
MNon-Aetentive 112
Retentive Coils 28
Initial Reset 1
0.1 Second Clock 1
Disable All Outputs 1
Back-Up Battery Status 1
Shift Regislers 128 steps
Timer/Counters 64 (1)
Seguencers 64 (1000 steps)

(1). Maximum total number of Timers and Counlers or a combination of
Timers and Counters.
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SERIES ONE VO MODULES

Following 1s a ist of 'O modules that are available for the Series Cne famity and can
be used with any of those PCs. including Series One Junior, Series One and Series
Ore Plus.

Table B.2 SERIES ONE 'O MODULES

MODULE NAME 1’0 POINTS —

24 V dc Sink Input 8

24 V dc Sink input 16

24 V dc Sink Load Input 16 -

24 V ac/dc Source Input 8

24 V ac'dc Source Input 16

118 V ac Input 8

115 V ac Isolated AC Input 4 -

115 V ac Input (UL} 6

230 V ac Input 8

Anzalog Input 4 Channels —

24 V dc¢ Sink Output 8

24 V dc Sink Qutput 16

24 V dc, 2 A, Sink Output 4 -
| 24V dc, 2 A, Sink/Source Quiput 4

24 V dc Source Outpul 8

24 V dc Source Qutpul 16 _

24 V dc Input:Qutput 4/4

24 V dc Input’Relay Cutput 4/4

115230 V ac Cutput 8

115:230 V ac Isolated Output 4 -
115 V ac Output (UL) 6

Relay Output 8

Relay Output 16

Relay Output {UL} 5 -
Anatog Outpul 2 Channels

Fast Responsa 'O 472 -

High Speed Counter (1)

Thumbwheel Interface (1, 3)
1O Simulator 8
Timer/Counter Setpoint Unit (2, 3) -

(1). Cannot be used with Series Cne Junior.

(2). Cannot be used with Series One.

(3). Use one or the other in a Series One Pius, both cannot be used at the
same lime.
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SERIES ONE'* PLUS PROGRAMMABLE CONTROLLER

The Series One Plus programmable controller cfers all of the features and functions
of the Series One programmable controller, plus several enhancements. These
enhancements include more 1O, an expanded instruction set, accelerated data
communications, full analog IvO capability. 16-bit data registers and password
protection.

The total numper ot 1O points available with a Series One Plus is 168. The
instruction set includes data cperaticns, which are similar to the Series Three
instructions, in addition to ali of the functions of the Series One. The data operaticns
include data moves, logical operations, conversicn, external fault diagnosis, and
math tunctions.

Data communications, through the optional Communicaticns Control Module, is
faster than with a Series One PC. This reduces program uplcad/dcwnlgad time and
access ime to I:O register and timer and counter data. The data registers allow data
storage for manipulation with data instructicns. Timer and Counter presels can alsc
be stored in the registers for use as required.

The Series One Plus can be programmed using the hand-held programmer or with
the LCD Portable Programmer. Programming with the Waorkmaster Industrial com-
puter is a future optlion with this PC.

A unigue 4-digit password may e entered by the user, which gives the capability of
preventng unauthorized users or inadvertent access 1o the user program. Most
functions are disabled when a password is in eflect. To gain access to all pro-
grammer functions, when a password is invoked, a log on‘off sequence must be

entered.
Table B.3 SERIES ONE PLUS CAPABILITIES
1:Q Points 168 total
Internal Coils 144 total
Non-Retentive 12
Retentive Coils 28
Initial Reset 1
0.1 Second Clock 1
Disable All Qutputs 1
Back-Up Battery Status 1
Shift Registers 128 steps
Timer/Counters 64 (1}
Sequencers 64 {1000 steps)
| Data Registers 64 (16-bit)

(1). Maximum total number ot Timers and Counlers or a combination of
Timers and Counters.
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SERIES THREE™ PROGRAMMABLE CONTROLLER

The Series Three PC is the next larger programmable controller, relative to the

physical size of the Serigs One PC. It provides a compact controller capable of

handling applicaticns in the 16 to 400 IO range. It offers many of the same

outstanding leatures as the Senes One and Series One Plus, such as compact size, -
CMOS or PROM memory, hand-neld programmer, programming with the LCD
poftable programmer or programming with the Workmaster industrial computer,
using Logicmaster 3 software. Improved capabilities include 4K user memory and
400 1O points. It also offers four function arithmelic, as does the Series One Plus. A
Series Three PC can communicate I/O information over a remate communications
link via a twisted-pair or a liber optic link. The following table lists specifications for
the Series Three PC. -

Table B.4 SERIES THREE PC SPECIFICATIONS

Size for CPU and 128 /O 18.9" x 10.3" » 6.3" -
(W x HxD) (480mm x 262mm x 159mm)
Functions Relay, including Latches _
Timers (1.0, 0.7 Sec)
Counters

Master Control Relay
Shift Registars ~--
Add, Subtract, Compare
Multiply, Divide
Data Moves
Subroutines
Scan Rate 20 msec for 2K words
40 msec for 4K words
Internal References 400 110 -
64 Latches
304 Internal Coils
128 Shift Register Stages
128 Timar/Counters (4-digit) -
Programmer Buiit-In with Keylock
Portable Programmer
Workmaster (Logicmaster 3}

AVAILABLE IO TYPES

INPUT MODULES CIRCUITS OUTPUT MODULES CIRCUITS —
115V ac 16 118/230 V ac, 2 A 16
Isolated 115 V ac 8 Isglated 115/230 V ac, 2 A 8
24 V dc Sink 16 24 Vdc {1 A) 16
24 V ac/dc Source 16 24 V dc (2 A) 8 -
230 V ac 16 Relay 16
Analeg 2 Analog 2

OTHER MODULES
High Speed Counter, 'O Link Local and Remaote (Twisted pair and Fiber Optic)
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SERIES SIX™ PROGRAMMABLE CONTROLLERS

The Series Six family of programmable controliers consists of three models: 60.
600, 800Q. Each mcdel alse has internal register storage in varying sizes.
The family concept allows the use of common teatures between medels. The
common features include a common programming language featuring a basic,
extended, and advanced set, the same reference numbers, the same Workmaster *
Industrial computer for prograrnming and running many available programs tailored
for industrial applications, the same /O siructure; including medules, racks and
cables, most of the same CPU modules, transportable programs from one model or
size to another (upward or downward compatibility) and the same options.

Table B.5 SERIES SIX CPU CAPACITIES

LOGIC 110 CAPACITY REGISTER
MODEL | MEMORY INPUTS QUTPUTS STORAGE
60 2K 256 256 256
60 4K 1000 1000 1024
600 8K 1000 1000 1024
600 8K 1000 1000 8192
6000 32K 2000 2000 8192

Programming Series Six PCs

Programs are entered with the Workmaster Industrial computer, using the Logic-
Master™ 6 software package, or with the Program Development Terminal. The
Workmaster has a 9" CRT display, a full-travel keyboard, integral 34" diskette drive,
and full off-line/stand alone pregramming. The programming functions are available
in 3 versions, Basic, Advanced and Expanded. with each successive version
offering more capability. The Basic programming function set is basically a relay
ladder diagram language consisting of relay ladder logic (N.Q. and N.C. contacts,
counters, timers, one-shots and latches). Additional features in the Basic group
include Arithmetic (add, subtract, and compare), data moves, hinary and BCD
conversion, a Master Control Refay function and communication requests. The
Advanced Mnemonic group includes the following functions:

® Data Moves (Left 8, Right 8, Block)

e Signed Arithmelic (Doubte Precision Add and Subtract, Extended Add and
Subtract, Multiply, Divide and Greater Than)

Table Moves (Table-To-Destination, Scurce-To-Tabte, Move Table and
Move Table Extended)

List {Add-To-Top, Remove-From-Bottem, Remove-From-Top and Sort)
Matrix (AND, OR, Exclusive OR, Invert and Compare)

Bit Matrix (Bit Set, Bit Clear, Shift Right, Shift Lett)

Contrel (Do Subroutine, Return, Suspend /O, Do IO and Status)

The Advanced functions also add an additional Table Move instruction, Move Table
Ex, which has the ability 0 address all 8192 registers in an advanced model 600 or a
model 6000. The enhanced functions available with the Expanded function set are
listed under the description of the Series Six Plus PC.
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1O Maodules for Series Six PCs
‘0 modules available for the Series Six PCs include the following:

® 115/230 V ac‘de. Inputs and Outputs

115/230 V ac Isolated Inputs and Qutputs -
12 V ac‘dc Inputs

24-48 V ac«dc Inputs

12, 24, 48 V dc Sink and Source Qutputs
120 V dc Qutputs

High Density Inpuis (32 Inputs)

High Density Qutputs (32 Qutputs)

Reed Relay Qulputs —
Analog Inputs and Outputs

Thermocouple Inputs

Interrupt inputs

Axis Posiioning, Type ' and Type 2

High Speed Counter

ASCI BASIC medule, 12K or 20K versions
I:O Receiver and Transmitter for operation up to 2000 feet (600 meters). -
Remcte §O Driver and Recever far cable operation up to 10.000 feet (3 Km)

or unlimited distance aver a madem link.

OPTIONAL ITEMS -

Optional items for use with a Series Six PC include a Redundant Processor Unit
{RPU}, Communicalions Control Modules, an Ogeralor Interface Unit (O1U), color
and amber Operator Inierface Terminals (OIT), PraLoop ™ pracess centrollers, and -
vanous software packages lor use with the Workmaster informatian center. Soft-
ware packages include VuMaster ™. FactoryMaster ™, and ProcessMaster *. Ad-
cibonal software packages will be available in the future.

The RPU acts as a switch o transfer control from one Senes Six CPU or I’0 chain to
a standby in the event that a failure occurs in the first. This provides a method of
minimizing downlime in the event of a failure in the PC system.

The Type 2 Communications Canltral Module (CCM) provides 2 independent ports
(RS-232C, RS-422, ar 20 mA) for slave communications with computers or similar
intelligent devices. The Type 2 CCM alsc has the added function of criginating -
communications to other Series Six CPUs, computers, cr other similar intelligent
devices from the user’s ladder diagram program. The Type 3 CCM also pravides 2
ports, and the protocol required for interfacing to selected process contral systems,

The CiU is a hang-held micro-terminal that allows an aperator to manitar or modify
the register contenls and IO states of a Series Six CPU. The OIU communicates
with a CPU through the Communications Control module (Type 2).

The QIT connacls to the Senes Six through an ASCIVBASIC mecule and provides
CRT background screens for the display of status from the CPU. User configuration
of the screens allows taiioring the screens lo it the application.
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The ProLoop process controllers are a group of analog controilers that can operate
independent of. but be supervised by a Series Six PC.

SERIES SIX™ PLUS PROGRAMMABLE CONTROLLER

The Series Six Plus PC, an extension of the Series Six tamily. 1s a new cost effective
programmable controller that can be easily expanded to cover a wide variety of
applications. The Series Six Plus PC cffers in one rack, more compatability than the
Series Six tamily of programmable controllers, which includes models 60, 600 and
6000.

A Combinec Memory module, including internal memory, up to 32K wards of user
memory and up to 16K of register memory, is available in six difterent configurations
as shown below.

Table B.6 SERIES SIX PLUS COMBINED MEMORY CONFIGURATIONS

Total Memory User Memory Register Memory
5K 4K 1K
12K 4K 8K
16K 8K 8K
24K 16K 8K
32K 16K 16K
48K 32K 16K

The Series Six Plus PC can be confligured to have up to 16K Inputs and 16K
Outputs. Instruction sets for programming are available in 3 versions; Basic,
Advanced and Expanded. The Expanded functicn set has all of the functions of the
Basic and Advanced funclion sets, plus several new instructions and enhance-
menls which include:

Reterence range expanded for 16K IO
Enhanced DO I'C and STATUS instructions
New WINDOW function
Flcating Pegint functicns, including:
Add, subtracl, mulliply, divide, greater than
Integer to floating point
Floating point to integer

The Series Six Plus PC also inciudes enhanced GENIUS ™ 1/'C diagnostics. The
CPU rack, which contains all required CPU modules. has 6 slols availakle for 'O
moduies. This ailows a CPU rack tc contain up to 192 1/C points using High Density
modules.

The Series Six Plus PC is compatible with all existing Series Six 1O modules,
peripherals and software packages. Programs are entered with the Workmaster »
Industrial computer, using Logicmaster ™ 6 software, as with the cther models of the
Series Six family of PCs.
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specitications 6-29
wiring 6-30
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wiring 6-40
sample output circuit 6-40
115/230 V ac Output module 6-37
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sample output circuit 6-38
specifications 6-37
wiring 6-38
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230 V ac Input module 6-27
sample input circuit 6-28
specifications 6-27
wiring 6-28
24 V ac’/de Source Inout module 6-35
sample input circuit 6-36
specifications 6-35
wiring 6-36
24 V ac/dc Source Ingput, w/Rem Term Board 6-98
24 V dc 2 Amp Sink Ouiput module 6-45
/O points vs temperature chart 6-45
sample output circuit 6-46
specifications 6-45
wiring 6-46
24 V dc 2 Amp Sink/Source QOutput medule 6-47
IO points vs temperalure chart 6-47
sample cutput circuit 6-48
specifications 6-47
wiring 6-48
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input circuit 6-54
output circuit 6-54
wirng 6-54
specifications 6-53
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24 V dc Input‘Relay Output (4 In 4 Out) module 6-55
maximum current vs load 5-56 -
sample nput circuit 6-57
sample outpul circuit 6-57
specifications 6-55 -
wirng 6-56

24 V dc Sink In — 115 230 V ac Out, Basic Umt 6-9
specifications. inputl 6-9
wiring, input 6-10 —
specitications, output 6-11
wirng, output 6-12

24 V dc Sink Load Input, wRem Term Board 6-56

24 V dc Sink Input (16 circults) module 6-33 -
IO points vs temperature chan -33
specificalions -33
samptle input circuit -34 -
WITNng 34

24 V gc Sink Input (8 circuils) module -31
sample inpul circuit -32
specifications -31 _
WwWirng 32

24 V de Sink Input-Qutput, Basic Unit -13
specilications, input -13
wiring, mput -14 -
spetihications, output -15
wirnng, autput -16

24 V dc Sink {nput:Output. Expansion Umit -65

24 V dc Sink InputRelay Cutput Basic Unit -17 -
specifications, input 17
specifications, outpul 19
wiring, inout -18 -
Wwiring, outpul -20

24 V dc Sink Input:Relay Outpul. Expansion Unit 67

24 ¥V dc Sink Cutput (16 circuits) module -43

I'O paints vs temperature charl
specifications
sample output circuit
WIrngG
24 V dc Sink OQutpul (8 circuits) module
I'O points vs temperalure chart
sample outpul circuit
specifications
wiring
24 V dc Sink Oulput, w/Rem Term Board
24 V dc Source Input/Relay Output Basic Unit
specifications, input
wiring, input
specifications, output
wirmng. output
24 V dc Source Input/Relay Output, Expansion Unit
24 V dc¢ Source QOutpul module
IO paints vs temperature chart
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sample output circuit 6-50
specifications &-50
wiring 6-50
24 V dc Source Qutpul, w Rem Term Board 6-102
AND+STR and CR-STR connectlicns 5-13
Alter one logic element 4
Analog Input Module &-
Analog Output Module
Appendix A, glessary of terms
Appendix B, other programmable controllers
Series One
Series Six
Senes Three

Application 1, one-shols

Application 2, flip-flop

Appiication 3, eventtime drum

Application 4, cascaded ccunters

Application 5, ccil 374, power-up cne-shat
description of operaticn

Application B, cail 375, 10 hz clock
example 1 — cumulative timer
example 2 — time of day clock
sample 24 hour ime clock logic
time clock resetting

Application 7 fast response stanistop lagic
start/stop circunt

Application 8, using ANDsSTR, OR-5TR instructions
ANDSTR/OR«STR example 1
AND-STR/QR-5TH example 2
AND Y and OR Y truth tables
description of operation

Auxiliary pen, saee tape port

Back-up baltery location

Basic unit field wiring

Battery compartment access cover

Bleeder resistar calculalion

Bleeder resistor, typical connectian

CCM2, see communications control module

CPU operaling principles

CPU scanning

CPU scanning, illustration of

CPU

Cable, expansion

Cataleg Numbers

Cataicg numbers, table of

Chapter 1, introduction

Chapter 2, physical equipment

Chapter 3. installation

Chapter 4, operation

Chapter 5, programming

Chapter &, /0 capabilites

Chapter 7, maintenance

Chapter 8, applications
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Communicating with other devices
Communications contral modute
Component replacement
Connector, front panel
Counter references
Counters, logic exampie
Counters, logic requirements
Counters, pregramming of
Data communications unit
Delete one logic element
Developing the program
Disabling outputs
Display a specific address
Editing keys, use of
Entering a rung with parailel contacts
Entering a rung with series contacts
Entering a simple timer rung
Equipment contiguration, physicai
Error code definitions
Ecror codes, program
Expansion cable
Expansion rack
grounding
heat dissipation
module insertion
module removal
mounting considerations
terminal strip
Expansion units, installation of
Expansion requirements, WO
Exlended timers and counters, example of
Extender cabie, programmer
Extender cable, pull tao
Fast Response 'O module
Output logic, manual mode
Output logic, fast response mode
logic diagram. functional
maximum current vs load lype
mode selection
module referencesiogic symbpol definition
sample input circuit
sample outpul circuit
specifications
truth tabte for fast response mode
wiring
Field wiring terminals
bottom terminals
circuit annotation
top terminals
plastic cover
removable paper inserts
Field wiring to 1/O mopdules
Field wiring to basic units
Flat ribbon cable, programmer
Farcing 1O references
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QFF
ON
Frent and side panel features
26 pin connector
battery compartment access cover
IO status display
field wiring terminals
status indicator lights
BATT
CPU
PWR
RUN
PROM socket
Function of 1VQ cirguitry
Fuse list
Fusing information
General specifications, Series Cne Junior
Glossary of terms
Hard-copy printout
High speed counter, built-in
count pulses, circuit 15
count enable input
operation
programming
program example
pulse reset, circuit 16
reference
reset input
timing chart
How to begin programming
IO Simulator medule
faceplate
specifications
I¥O circuitry, function of
/O expansion module facepiate
IO expansion rack references
I/Q expansion requirements
I/O field wiring, instructions
1YO field wiring, wire size
1’0 interface cable wiring list
/O medule placement in racks
1’0 medule replacement procedure
10 reference, forcing
VO references
1’0 references per slot location
I¥O status display
IC609CBL191
IC608CBL182
IC609CBL193
IC603EXP101
IC609EXP110
IC603EXP120
ICB09EXP121
IC609S.JR100
IC6Q9SJR101
IC609SJR110
ICB09SJR102
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IC609SJRT14
ICB09SJR120
IC609SJR121
ICE095JR124
1IC610ACCI00
IC610ACCI50
IC610ACC151
IC610CBL1CC
IC610CBL102
IC610CBL152
IC610CCM100
ICE10CCMI109
ICE1QCHS1T10
ICE10CHSt 1
ICE10CHS 114
IC810CHS120
IC610CHS124
IC610PER151
ICE10PER154
IC&10PRG100
ICE10PRG180
Insert one legic element
Instaliation instructions
Installation of programmer
Installalion, programmer cable
Installation specilications

Saries One Junior

Expansion Fack
Internal functions

counters

internal coils

nan-retentive

ralgniive

sequencels

shill registers

limears
Ladder diagram format
Latches
Lithium baltery
Lithiurn battery location
Logic display, description of
Logic keys, use of
Master control relay cescription

multiple function

programming of

sampie |ogic
Memory

CMOS RAM

EPRAOM
Maonitor CPU logic
Maonitor [:© status
Maonilor counter status
Manitar timer sfatus
Motor starter icgic descnption

3
6-17 -
6-21
6-

&
|

mm—-—‘-cooom—r{;r{;mmmmm%mmmm[\:mmmm!\:[\:pp

w
\

I RARARRR AR SRR
{

[ 5 I - S R L R LS LIL S I S B4 ) I i S N R ) 6 ) B B
3 Pl
L L A NN 4+ 4 a2 LLOmD =M

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GEK-30203  Index -7

Motor starter relay logic 5-10, 5-11
Mounbing an expansicn rack 3-3
Mounting dimensicns 3-2
basic um? 3.2
expansion racks 3-3
- Mounting the basic unit 3-3
MNeon-volatile sicrage 2-13
Normally ¢losed input cescription 5-12
Octal based numters 5-1
Ogperation sequences, table of 4-12, 413
Operalion with peripheral devices 4-19
Outpul disabler ccil, 376 5-18. 5-18
- effect of 5-19
sample locgic 5-19
PROM socket 2-5
PROM orientation intc sccket 2-5
- PROM wnter unit 1-3. 2-13, 4-34
PROM writer unit fealures
BLANK pushbutton-LED 4-35
CMPR pushbutton-LED 4-36
" CPU LED 4-35
ERR pushbutton’LED 4-36
PROM to RAM sequence 4-36
FWHR LED 4-35
WRITE pushbution-LED 4-35
external cower supply connector 4-37
power suppiy select swilch 4-37
write sequence 4-36
PROM writer umt operation 4-36
PROM writer unit, illustration of 4-34

Panel depth
- Parailel logic, illustration of
Peripheral device, operation of
Power connecticns
Expansicn rack
- Series One Junior
Power flow, concept of
Power supply limitations for expansicn racks
Frimter interface unit
Printer interface unit, hardware desc.
Frinter interface unil, hardware fealures
807132 column selection switch
CPU LED
Cross reference printout
Error message printing, ladder diagram
Error message printing, boolean listing
FORM pushbutton/LED
Outputs used lable
PRNT pushbutton/LED
FROD pushbutton/LED
PWR LED
STOP pushbutton/LED
expanded orint format
external power supply connector

<

2-12,4-23
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power suppty select switch
power-up sequence
printout annotation explanation
selection of printout format
selection of type ot PC
slart printer operation
user program transfer from PC
Printer interface unit, illustration of
Printer interface unit, operation of
Sample orintout, boolean
Sample printout, ladder diagram
Sample printout, outputs used table
Printer reguirements
Printout, hard-ccpy
Program checking
Program development
Program error codes
Programmable controller
advantages
block diagram, general
central processor unit
concepts
history of
programimer
series One Junior
terminology
Programmer
cable, installatipn
extender cable
Programmer features
Address/data display
Editing keys
CLR
DEL
ENT
INS
NXT
PRV
S5CH
SHF
Logtc display
ADR LED
SHF LED
Logic keys
AND
CNT
MCS
MCR
NOT
OR
ouT
RST
STR
SR

4-33
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t.lnt.n
[y s)]

SET
TMR
Mode switch
Status display
BATT LED
CPU LED
ON/OFF LED
PWR LED
RUN LED
Programmaer instaliation
Programmer mount assembly
Programmer mount assembly, installation of
Programmer operation, ftand held
Programmer tape port
Programmer, illustration of
Programming AND«STR and OR-5TR instructions
Programming a latched coii
Programming functions
Programming language
Programming references
Pull 1ab, extender cable
RUN relay
Rack mount brackets
Reference flexibility
References, unlimited use of
Relay Cutput module, 8 Circuit
maximum current vs load type
sample ouiput circuit
specifications
wiring
Relay Cutput, w/Rem Term Board
Replacement of components
basic unit
expansion rack
expansion rack IO modules
internal fuses
tithium battery
Retentive coils as latches
Routing of field wiring
Aung with series contacts
Search CPU logic
Sequencers
example of
illustration of operation
logic example
Series One Junior catalog numbers
accessories
- basic units
expansion /0 modules
17O expansion racks
1/Q expansion cables
IO expansion units
programmer
Series One Junior fuse list
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